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Reaction Optimization

Table SI-1. Ligand Investigation and Reaction Optimization‘
o [(allyl)PdClI],, ligand n-BlIJ

Ol\f ”'B“‘NJ\CH base, 3 A mol sieves NYO
H 8 solvent, 110 °C /©/
+Bu 18h +Bu CHa

Nf = SO,(CF)sCF4

entry ligand base solvent conversion (%) yield (%)
1 L1 K>CO3 toluene 13 5
2 LSI-1  KyCOg toluene 6 0
3 L2 K5CO3 toluene 41 27
4 LSI-2 K,COs3 toluene 1 0
5 L3 K5CO3 toluene 49 21
6 LSI-3 KyCOj3 toluene 29 6
7 L4 K5CO4 toluene 16 0
8 L5 KoCO3 toluene 34 24
9 L6 KoCO3 toluene 100 87
10 L6 K>CO3 t-BuOH 100 23
11 L6 KoCO3 DME 45 18
12 L6 NaOt-Bu toluene 100 0
130 L6 K5COg3, No Sieves toluene 100 69
14¢ L6 KoCOg, toluene 100 90

OMe
... 00" C
Pt-Buy O MeO P(R?),
1
iPr iPr Me P(R)2 P i-Pr
O iPr ] iPr O
i-Pr i-Pr
i-Pr
LSI-1, t-BupXPhos | g2, Me,XPhos, R'= Cy L2, BrettPhos, R?= Cy
LSI-3, Me,+-Bu,XPhos, R'= +-Bu L3, t-BuBrettPhos, R2 = t-Bu
Me_ Me L4, R?=Ph
CF3
CLO a1
© L6, J ? Phos R2= {°
PPh, PPh, » Jackiernos :@\
L1, Xantphos % CF3

“ ArONf (1 equiv), amide (2.5 equiv), [(allyl)PdCl], (1 mol%), ligand (5 mol%), base
(2.0 equiv), 3 A mol sieves (50 mg/mL), solvent (0.25 M), 110 °C, 18 h. ” 4,4
oxybis(tert-butylbenzene) was observed as minor product. © Pd(OAc),/H,O activation
was used in place of [(allyl)PdCl],.
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General Information

All reactions were carried out in resealable test tubes with teflon septum under a dry
argon atmosphere. [Pd(allyl)Cl], and xantphos (L1) were purchased from Strem.
t-Bu;XPhos and Mest-Bu, XPhos were purchased from Aldrich. Anhydrous K,CO;
(99%, Aldrich), K;PO4 (Riedel-de Haén), and Cs,CO; (Chemetall) were stored under
nitrogen in a Vacuum Atmospheres glovebox. Small portions (~5 g) were removed from
the glovebox in glass vials, stored in a desiccator filled with anhydrous calcium sulfate,
and weighed in the air. Chlorophosphines were purchased from Alfa Aesar. Amides were
purchased from commercial sources and used without further purification. Aryl halides
and phenols were purchased from commercial sources and, when necessary, filtered
through neutral alumina. 3 A powered molecular sieves were purchased from Avocado.
Anhydrous toluene was purchased from J. T. Baker in CYCLE-TAINER® solvent
delivery kegs and vigorously purged with argon for 2 h. The solvent was further purified
by passing it through two packed columns of neutral alumina under argon. Flash column
chromatography was performed using a Biotage SP4 Flash Purification System using
KP-Sil flash cartridges.

All new compounds were characterized by 'H NMR, >C NMR, IR spectroscopy, and
elemental analysis (Atlantic Microlab, Inc., Norcross, GA). Nuclear Magnetic Resonance
spectra were recorded on a Bruker 400 MHz or Varian 300 MHz instrument. Infrared
spectra were recorded using a Perkin—Elmer 2000 FT-IR. All '"H NMR experiments are
reported in J units, parts per million (ppm) downfield from tetramethylsilane and were
measured relative to the signals for residual chloroform (7.26 ppm) in the deuterated
solvents. All >C NMR spectra are reported in ppm relative to deuterochloroform (77.0
ppm). Melting points (uncorrected) were obtained on a Mel-Temp capillary melting point
apparatus. Gas chromatographic analyses were performed on a Hewlett-Packard 6890
gas chromatography instrument with an FID detector using DB1 (10 m x 0.20 mm)
capillary. In situ monitoring of reactions using infrared spectroscopy was performed with
a Mettler-Toledo iC10 ReactIR instrument equipped with a ClFiber with a diamond-
tipped probe.
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General procedure A — For Chart 1 and Table SI-1: An oven-dried test tube fitted with
a teflon septum and magnetic stir bar was charged with K,CO; (69 mg, 0.5 mmol) and 3
A mol sieves (100 mg). The powder was flame-dried under vacuum to activate the
molecular sieves and remove trace water. After cooling to rt, the vessel was then charged
with the ligand (5 mol%) and evacuated and backfilled with argon (this process was
repeated a total of three times). N-Butylacetamide (72 mg, 0.63 mmol), 4-#-butylphenyl
nonaflate (108 mg, 0.25 mmol), and a solution of [Pd(allyl)Cl], in toluene (2 mol% Pd,
0.005 M) were added via syringe. The solution was heated to 110 °C for 17 h, cooled to
room temperature, and diluted with ethyl acetate. Dodecane was then added as an
internal standard and the reaction mixture was analyzed by GC.

General procedure B — For Table SI-1, Entry 14, Water Activation: An oven-dried test
tube, equipped with a magnetic stir bar and fitted with a teflon septum, was charged with
Pd(OAc): (2 mol%) and L6 (5 mol%). The vessel was evacuated and backfilled with
argon (this process was repeated a total of three times), then toluene (1 mL) and degassed
H,O (8 mol%) were added via syringe. After addition of the water, the solution was
heated to 110 °C for 1 min. A second oven-dried test tube fitted with a teflon septum and
magnetic stir bar was charged with K,CO3 (69 mg, 0.5 mmol) and 3 A mol sieves (100
mg). The powder was flame-dried under vacuum to activate the molecular sieves and
remove trace water. N-Butylacetamide (72 mg, 0.63 mmol), 4-t-butylphenyl nonaflate
(108 mg, 0.25 mmol), and a solution of the catalyst prepared above were added via
syringe. The solution was heated to 110 °C for 17 h, cooled to room temperature, and
diluted with ethyl acetate. Dodecane was then added as an internal standard and the
reaction mixture was analyzed by GC

Ligand Synthesis

Known ligands: BrettPhos (L2)," #-Bu,BrettPhos (L3),” and MesXPhos (LSI-2)," were
synthesized according to literature procedures.

General procedure C — Synthesis of Triarylphosphines in Chart 1 and Table 6: To a
sealable Schlenk tube containing a -78 °C solution of biaryl iodide (1 equiv) in THF was
added n-BuLi (1.05 equiv) dropwise via syringe. The solution was stirred for 1 h at -78
°C and CuCl (1 equiv) was added quickly by opening the Schlenk tube under a stream of
Ar. The reaction mixture was allowed to warm to rt (the CuCl dissolved) and a solution
of chlorophosphine (1 equiv) was added. The Schlenk tube was sealed and heated to 70
°C for 18 h. The reaction mixture was cooled to rt, diluted with EtOAc, and washed with
30% NH4OH (3x), sat. NaHCOs (aq), and brine; then dried over Na,SOs, filtered and
concentrated. The resulting solid was crystallized from acetone to yield a white solid.

! Fors, B. P.; Watson, D. A.; Biscoe, M. R.; Buchwald, S. L. J. Am. Chem. Soc. 2008, 130, 13552.
2 Fors, B. P.; Dooleweerdt, K. ; Zeng, Q.; Buchwald, S. L. Tetrahedron, 2009, 65, 6576.
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O OMe  Diphenyl(2',4',6'-triisopropyl-3,6-dimethoxybiphenyl-2-yl)phosphine
MeO peny, (L4). Following general procedure A, a mixture of 2-iodo-2'4',6'-
i-Pr P triisopropyl-3,6-dimethoxybiphenyl' (0.5 g, 1.07 mmol) in THF (6 mL)
O was treated with n-BuLi (480 uL, 2.5 M in hexane, 1.15 mmol), CuCl
-Pr (106 mg, 1.07 mmol), and Ph,PCIl (196 uL, 1.07 mmol). The crude
product was crystallized from acetone (58 mg, 10%): mp 200-202 °C; 'H NMR (400
MHz, CDCls) 8: 7.25-7.18 (m, 10H), 7.01 (d, J = 8.8 Hz, 1H), 6.93 (s, 2H), 6.86 (d, J =
8.8 Hz, 1H), 3.66 (s, 3H), 3.17 (s, 3H), 2.93 (septet, J = 7.2 Hz, 1H), 2.48 (septet, J = 7.2
Hz, 2H), 1.29 (d, J = 7.2 Hz, 6H), 0.97 (d, J = 6.8 Hz, 6H), 0.81 (d, J = 6.8 Hz, 6H); "°C
NMR (100 MHz, CDCl5) 6: 155.9, 152.2, 152.1, 147.4, 146.2, 139.0, 138.6, 138.3, 138.1,
132.5, 132.4, 132.3, 132.1, 127.61, 127.55, 127.0, 126.3, 126.1, 120.2, 112.6, 111.4, 55.1,
33.9, 30.9, 24.9, 23.9, 22.6 (Observed complexity due to P—C splitting); *'P NMR (161
MHz, CDCl;) &: -16.17; IR (thin film) 2957, 1579, 1256 cm™; Anal. Calcd. for
C35H4,0,P: C, 80.12; H, 7.88. Found: C, 80.11; H, 7.84.

Me  CFy bis(4-(trifluoromethyl)phenyl)(2',4',6'-triisopropyl-3,6-
O OQ dimethoxybiphenyl-2-yl)phosphine (LS5). Following general
MeO P procedure A, a mixture of 2-iodo-2'4',6'-triisopropyl-3,6-
-Pr O 'P?©\CF dimethoxybiphenyl' (300 mg, 0.64 mmol) in THF (4 mL) was
treated with ~BuLi (780 uL, 1.8 M in pentane, 1.3 mmol), CuCl (64
-Pr mg, 0.64 mmol), and (4-CF;Ph),PCl (227 mL, 0.64 mmol). The
crude product was crystallized from acetone (181 mg, 45%): mp 202-204 °C; 'H NMR
(400 MHz, CDCl3) &: 7.27-7.17 (m, 10H), 6.64 (d, J = 8.8 Hz, 1H), 6.45 (d, /= 9.2 Hz,
1H), 3.13 (s, 3H), 2.84 (septet, J = 6.8 Hz, 1H), 2.77 (s, 3H), 2.72 (septet, J = 6.8 Hz,
2H), 1.26 (d, J = 6.8 Hz, 6H), 1.22 (d, J = 7.2 Hz, 6H), 1.03 (d, J = 6.8 Hz, 6H); °C
NMR (100 MHz, CDCl3) &: 155.50, 155.48, 152.6, 152.4, 148.6, 146.7, 147.6, 143.0,
139.8, 139.4, 132.7, 132.6, 132.4, 129.6, 129.3, 128.0, 127.9, 127.8, 127.7, 127.6, 126.1,
124.62, 124.58, 124.57, 124.5, 124.3, 123.4, 120.7, 113.44, 113.42, 111.3, 54.4, 54.3,
34.5, 31.3, 25.1, 24.0, 22.8 (Observed complexity due to P-C and C—F splitting); °'P
NMR (161 MHz, CDCl3) 8: -16.97; "’F NMR (376 MHz, CDCls) §: -62.90; IR (thin film)
2956, 2361, 1123 cm™; Anal. Caled. for C3HaoFsO,P: C, 67.26; H, 5.95. Found: C,
67.45; H, 6.01.

3

e OFs bis(3,5-bis(trifluoromethyl)phenyl)(2',4',6'-triisopropyl-3,6-

o dimethoxybiphenyl-2-yl)phosphine (L6). Following general

O Q CFs  procedure A, a mixture of 2-iodo-2'4',6-triisopropyl-3,6-

'Vl!_epcr’ ;r cr, dimethoxybiphenyl' (1.0 g, 2.1 mmol) in THF (13 mL) was
O U treated with n-BuLi (880 uL, 2.5 M in hexane, 2.2 mmol), CuCl

FaC (208 mg, 2.1 mmol), and (3,5-bisCF;Ph),PCI (1.03 g, 1.07 mmol).

The crude product was crystallized from acetone (1.17 g, 70%):
mp 185-190 °C; '"H NMR (400 MHz, CDCl3) §: 7.76 (s, 2H), 7.64 (d, J = 6.0 Hz, 4H),
7.13 (d, J = 8.8 Hz, 1H), 7.00 (s, 2H), 6.90 (d, J=9.2 Hz, 1H), 3.71 (s, 3H), 3.33 (s, 3H),
2.95 (septet, J= 6.8 Hz, 1H), 2.39 (septet, J = 6.8 Hz, 2H), 1.30 (d, J = 6.8 Hz, 6H), 1.00
(d, J = 6.8 Hz, 6H), 0.83 (d, J = 7.6 Hz, 6H); °C NMR (100 MHz, CDCls) &: 155.0,

i-Pr
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154.97, 152.6, 152.5, 148.4, 146.3, 146.2, 140.5, 140.3, 139.8, 139.4, 132.4, 132.2, 131.7,
131.6, 131.5, 131.30, 131.25, 131.0, 130.9, 130.6, 127.3, 124.6, 121.9, 121.7, 121.1,
120.5, 119.2, 114.7, 111.0, 55.2, 54.5, 34.0, 31.0, 24.8, 23.9, 22.6 (Observed complexity
due to P-C and C-F splitting); *'P NMR (161 MHz, CDCl;) &: -15.5; '°F NMR (376
MHz, CDCl;) &: -63.0—(-63.7); IR (thin film) 2962, 1278 cm™; Anal. Calcd. for
C39H37F1202PZ C, 5880, H, 4.68. Found: C, 5858, H, 4.87.

CFs
Br 1) Mg, THF, 70 °C O 1) BuLi O QCFS
Pr Pr Br  2)ly THF | 2Cucl P. CF
. - - 3) (3,5-bisCF3Ph),PCI i-Pr Pr 3
67% i-Pr: iPr
‘o
cl O 46%
FsC

iPr
i-Pr i-Pr
L10
bis(3,5-bis(trifluoromethyl)phenyl)(2',4',6'-triisopropylbiphenyl-2-yl)phosphine
(L7). An oven-dried 100 mL round bottom flask was equipped with a magnetic stir bar,
charged with magnesium shavings (1.15 g, 48 mmol) and fitted with a reflux condenser.
The flask was purged with argon and then THF (28 mL) and 2,4,6-
triisopropylbromobenzene (7.15 mL, 20 mmol) were added via syringe. The reaction
mixture was heated to reflux and 1,2-dibromoethane (50 uL) was added via syringe.
After heating to reflux for 1 h, 2-bromochlorobenzene (2.58 mL, 22 mmol) was added
dropwise via syringe over 0.5 h. After an additional 1 h at reflux, the reaction mixture
was cooled to rt and a solution of I (5.56 g, 22 mmol) in THF (10 mL) was added via
cannula until a deep purple color persisted. The reaction mixture was then quenched with
MeOH and filtered. The filtrate was then washed with Na,S,03 and brine, then dried
over Na;SOy, filtered and concentrated. The resulting solid was crystallized from acetone
to yield a white powder (5.4 g, 67%)’: mp 148 °C (lit. 150152 °C); 'H NMR (400 MHz,
CDCl) 0: 7.94 (d, J = 8.0 Hz, 1H), 7.38 (t, /= 7.2 Hz, 1H), 7.19 (d, J = 7.6 Hz, 1H),
7.05-7.01 (m, 3H), 2.95 (septet, J = 6.8 Hz, 1H), 2.38 (septet, J = 7.2 Hz, 2H), 1.30 (d, J
=7.2 Hz, 6H), 1.21 (d, /= 6.8 Hz, 6H), 1.01 (d, /= 6.8 Hz, 6H).

Following general procedure A, a mixture of 2'-iodo-2,4,6-triisopropylbiphenyl (300 mg,
0.73 mmol) in THF (3 mL) was treated with #~BuLi (880 uL, 1.7 M in pentane, 1.49
mmol), CuCl (73 mg, 0.73 mmol), and (3,5-bisCF;Ph),PCI (353 mg, 0.72 mmol). The
crude product was crystallized from acetone (247 mg, 46%): mp 125-126 °C; 'H NMR
(400 MHz, CDCl;) 6: 7.85 (s, 2H), 7.56-7.52 (m, 5H), 7.44 (t, J = 7.6 Hz, 1H), 7.33 (t,J
= 5.2 Hz, 1H), 7.14 (dd, J = 7.6, 3.6 Hz, 1H), 6.99 (s, 2H), 2.94 (septet, J = 6.8 Hz, 1H),
2.26 (septet, J = 6.8 Hz, 2H), 1.29 (d, /= 6.8 Hz, 6H), 0.98 (d, J = 6.8 Hz, 6H), 0.80 (d, J
= 6.8 Hz, 6H); °C NMR (100 MHz, CDCl;) §: 149.0, 148.6, 148.3, 146.20, 146.19,
140.4, 140.2, 134.8, 134.7, 134.51, 134.49, 133.0, 132.7, 132.6, 132.5, 132.24, 132.19,
131.91, 131.85, 131.7, 131.6, 131.5, 130.6, 128.2, 127.0, 124.3, 123.0, 122.91, 122.88,
121.6, 120.7, 34.1, 30.8, 25.4, 24.0, 22.12, 22,10 (Observed complexity due to P—C and
C—F splitting); >'P NMR (161 MHz, CDCls) §: -15.9; "’F NMR (376 MHz, CDCl;) §:

3 Hartmann, N.; Niemeyer, M. Synthetic Commun. 2001, 31, 3839.
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-63.0—(-63.2); IR (thin film) 2964, 2361, 1278 cm'l; Anal. Calcd. for Cs7Hs3FoP: C,
60.33; H, 4.52. Found: C, 60.49; H, 4.58.

Me Me CF3
Me Me Me Me
1) Mg, THF, 70 °C 1) BuLi O
) Mg O | 2cul CFg

Br Me
iPr Pr  Me Br  2)l, THF Me P,
.\ g2, Me 3) (3,5bisCFsPh),PCI ;. o CF3
46% iPr iPr
Me Br O 42%
Pr Me

F3C

i-Pr i-Pr

L1
bis(3,5-bis(trifluoromethyl)phenyl)(2',4',6'-triisopropyl-3,4,5,6-tetramethylbiphenyl-
2-yl)phosphine (L8). An oven-dried 100 mL round bottom flask equipped with a
magnetic stir bar was charged with magnesium shavings (0.55 g, 23 mmol) and fitted
with a reflux condenser. The flask was purged with argon and then THF (12 mL) and
2,4,6-triisopropylbromobenzene (2.53 mL, 10 mmol) were added via syringe. The
reaction mixture was heated to reflux and 1,2-dibromethane (50 uL) was added via
syringe. The reaction mixture heated to reflux for 1 h, then 1,2-dibromo-3,4,5,6-
tetramethylbenzene (2.92 g, 10 mmol) was added portionwise. After an additional 1 h at
reflux the reaction mixture was cooled to rt and a solution of I, (2.5 g, 10 mmol) in THF
(10 mL) was added via cannula until a deep purple color persisted. The reaction mixture
was then quenched with MeOH and filtered. The filtrate was then washed with Na,;S,0;
and brine, then dried over Na,SOs, filtered and concentrated. The resulting solid was
crystallized from acetone to yield a white powder (2.1 g, 46%): 'H NMR (400 MHz,
CDCl) 0: 7.03 (s, 2H), 2.95 (septet, J = 7.2 Hz, 1H), 2.58 (s, 3H), 2.38-2.32 (m, 4H),
2.18 (s, 3H), 1.98 (s, 3H), 1.30 (d, J = 6.8 Hz, 6H), 1.19 (d, J = 6.8 Hz, 6H), 0.99 (d, J =
6.8 Hz, 6H).

Following general procedure A, a mixture of 2-iodo-2',4',6'-triisopropyl-3.4,5,6-
tetramethylbiphenyl (300 mg, 0.64 mmol) in THF (3 mL) was treated with #~BuLi (780
uL, 1.7 M in pentane, 1.33 mmol), Cul (121 mg, 0.64 mmol), and (3,5-bisCF;Ph),PCI
(314 mg, 0.64 mmol). The crude product was crystallized from acetone (206 mg, 42%):
mp 189-190 °C; '"H NMR (400 MHz, CDCl;) &: 7.66 (d, J = 4.4 Hz, 4H), 7.60 (s, 2H),
7.16 (s, 2H), 2.81 (septet, J = 6.8 Hz, 1H), 2.66 (septet, J = 6.8 Hz, H), 1.91 (s, 3H), 1.86
(s, 3H), 1.78 (s, 3H), 1.71 (s, 3H), 1.21 (d, /= 6.8 Hz, 6H), 1.13 (d, J = 6.8 Hz, 6H), 0.89
(d, J = 7.2 Hz, 6H); °C NMR (100 MHz, CDCls) &: 148.2, 147.9, 147.4, 145.9, 145.8,
141.3, 141.0, 140.8, 138.9, 138.8, 136.9, 136.8, 135.1, 135.0, 131.9, 131.8, 131.54,
131.51, 130.4, 130.3, 126.41, 126.4, 124.5, 121.8, 121.4, 120.9, 34.0, 30.7, 34.8, 24.0,
23.2,22.9, 19.70, 19.66, 17.6, 17.1 (Observed complexity due to P-C and C—F splitting);
3P NMR (161 MHz, CDCL) §: -9.50; '’F NMR (376 MHz, CDCl;) §: -63.1—(-63.3); IR
(thin film) 2963, 1277 cm'l; Anal. Calcd. for C41H4F1oP: C, 62.12; H, 5.21. Found: C,
62.03; H, 5.19.
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e CF3

O OMe
1) BuLi CF
MgBr | 3
OMe i 1 2) CuCl CFy

nBuLi OMe | iPr Prooy, P Pr3) (3,5-bisCF4Ph),PCI
THF, -78 °C * THE
‘ Z
i-Pr

F i-Pr 21% i-Pr

L12
bis(3,5-bis(trifluoromethyl)phenyl)(2',4',6'-triisopropyl-3-methoxybiphenyl-2-
yl)phosphine (L9). An oven-dried 500 mL bottom flask equipped with a magnetic stir
bar was charged with magnesium shavings (750 mg, 31.2 mmol) and fitted with a reflux
condenser. The flask was purged with argon and then THF (35 mL) and 2.4,6-
triisopropylbromobenzene (6.5 mL, 26 mmol) were added via syringe. The reaction
mixture was heated to reflux and 1,2-dibromethane (50 uL) was added via syringe. The
reaction mixture was allowed to stir at reflux for 1 h and was then cooled to room
temperature. A separate oven-dried 1 L round bottom flask equipped with a magnetic stir
bar was purged with argon and THF (320 mL) and 3-fluoroanisole (1.5 mL, 13 mmol)
were added to the flask via syringe. The reaction vessel was cooled to -78 °C and n-BuLi
(2.5 M in hexane, 13.7 mL, 1.05 mmol) was added dropwise. The solution was stirred
for an additional 30 min and the Grignard reagent, which was prepared in the first
reaction vessel, was added via cannula and the reaction was allowed to warm to rt
overnight. A solution of iodine (6.5 g, 26 mmol) in THF (10 mL) was added cannula
until a deep purple color persisted. The solvent was removed in vacuo and the remaining
dark brown oil was taken up in CH,Cl,, washed with a saturated solution of sodium
sulfite, and then brine. The organic layer was then dried over Na;SO,, filtered, and the
solvent was removed in vacuo. The crude material was recrystallized from
MeOH/EtOAc to yield the product as white crystals (1.2 g, 21%): 'H NMR (400 MHz,
CDCl) 6: 7.31 (t,J= 8.4 Hz, 1H), 7.04 (s, 2H), 6.82 (dd, /= 7.6, 1.6 Hz, 1H), 6.78 (dd, J
= 8.0, 1.2 Hz, 1H), 3.95 (s, 3H), 2.95 (septet, J = 6.8 Hz, 1H), 2.40 (septet, J = 6.8 Hz,
2H), 1.30 (d, J= 7.2 Hz, 6H), 1.19 (d, J = 6.8 Hz, 6H), 1.01 (d, J = 6.8 Hz, 6H).

Following general procedure A, a mixture of 2-iodo-2'.4',6'-triisopropyl-3-
methoxybiphenyl (400 mg, 0.91 mmol) in THF (5 mL) was treated with n-BuLi (382 uL,
2.5 M in hexane, 0.95 mmol), Cul (90 mg, 0.91 mmol), and (3,5-bisCF5;Ph),PCl (450 mg,
0.91 mmol). The crude product was crystallized from MeOH (224 mg, 29%): mp 113—
115 °C; '"H NMR (400 MHz, CDCl;) 8: 7.93 (d, J = 5.2 Hz, 4H), 7.83 (s, 2H), 7.39 (s,
2H), 7.20 (t, J = 7.2 Hz, 1H), 7.06 (ddd, J = 7.6, 4.8, 0.8 Hz, 1H), 6.40 (d, J = 8.4 Hz,
1H) 3.04-2.98 (m, 4H), 2.89 (septet, J = 6.8 Hz, 2H), 1.42 (d, /= 6.8, 6H), 1.34 (d, J =
6.8 Hz, 12H); °C NMR (100 MHz, CDCL) &: 161.71, 161.68, 152.0, 151.6, 149.3,
146.48, 146.46, 140.9, 140.7, 136.7, 136.6, 133.4, 132.4, 131.63, 131.58, 131.30, 131.25,
128.3, 128.2, 128.1, 128.0, 127.9, 127.8, 125.1, 124.7, 122.4, 121.0, 110.6, 54.1, 34.7,
31.3, 25.7, 24.2, 22.9 (Observed complexity due to P-C and C—F splitting); >'P NMR
(161 MHz, CDCl3) 8: -15.9; "’F NMR (376 MHz, CDCl3) 8: -63.0—(-63.2); IR (thin film)
2963, 1277 cm™; Anal. Calcd. for C3sHssF,OP: C, 59.53; H, 4.60. Found: C, 59.34; H,
4.57.
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Experimental Procedures for Table 1

General procedure D: An oven-dried test tube fitted with a teflon septum and magnetic
stir bar was charged with K,CO3 (276 mg, 2.0 mmol) and 3 A mol sieves (200 mg). The
powder was flame-dried under vacuum to activate the molecular sieves and remove trace
water. The vessel was then charged with L6 (40 mg, 5 mol%) and [Pd(allyl)Cl], (3.6 mg,
2 mol%). Next, the aryl nonaflate/triflate (1.0 mmol), amide (2.5 mmol), and toluene (4
mL) were added via syringe (aryl nonaflates/triflates or amides that were solids were
added with the ligand and [Pd]). The solution was heated to 110 °C for 17 h, cooled to
room temperature, diluted with ethyl acetate, filtered through celite, concentrated in
vacuo and purified by column chromatography.

”'BEI o N-butyl-N-(4-tert-butylphenyl)acetamide (Table 1, Entry 1) Following
Q Y~ general procedure D, a mixture of N-butyl acetamide (268 mg, 2.5
Bu " mmol), 4-t-butylphenyl nonaflate* (432 mg, 1.0 mmol), K,CO3 (192 mg,
14 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was
heated to 110 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 6-40% EtOAc/hexanes) to provide the title compound as an oil (199 mg,
86%): 'H NMR (400 MHz, CDCl3) &: 7.40 (d, J = 6.4 Hz, 2H), 7.06 (d, J = 6.4 Hz, 2H),
3.66 (t, J= 7.6 Hz, 2H), 1.81 (s, 3H), 1.5-1.45 (m, 2H), 1.36-1.27 (m, 11H), 0.88 (t, J =
7.2 Hz, 3H); °C NMR (100 MHz, CDCl) &: 170.3, 150.7, 140.4, 127.4, 126.4, 48.7,
34.5, 31.3, 29.8, 22.8, 20.0, 13.8; IR (thin film) 2961, 1663, 1511 em™'; Anal. Calcd. for
Ci6HasNO: C, 77.68; H, 10.19; N, 5.66. Found: C, 77.39; H, 10.30; N, 5.74.

"‘B"\ﬂl o N-butyl-N-p-tolylacetamide (Table 1, Entry 2) Following general
/©/ Y~ procedure D, a mixture of N-butyl acetamide (268 mg, 2.5 mmol), 4-
Me cfts methylphenyl nonaflate® (390 mg, 1.0 mmol), K,CO; (276 mg, 2.0
mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was
heated to 110 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 2-40% EtOAc/hexanes) to provide the title compound as an oil (167 mg,
82%): 'H NMR (400 MHz, CDCl3) &: 7.20 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 8.8 Hz, 2H),
3.65 (t,J=17.6 Hz, 2H), 2.38 (s, 3H), 1.81 (s, 3H), 1.48-1.43 (m, 2H), 1.32—-1.26 (m, 2H),
0.87 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) &: 170.2, 140.5, 137.6, 130.1,
127.8, 48.7, 29.8, 22.7, 21.0, 20.0, 13.7; IR (thin film) 1653, 1506 em™'; Anal. Caled. for
Ci3H19NO: C, 76.06; H, 9.33. Found: C, 75.78; H, 9.34.

"‘BEI o Methyl 4-(V-butylacetamido)benzoate (Table 1, Entry 3) Following

/©/ \fH general procedure D, a mixture of N-butyl acetamide (268 mg, 2.5
MeO,C * mmol), methyl 4-(perfluorobutylsulfonyloxy)benzoate* (434 mg, 1.0
mmol), K,CO; (276 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2
mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 4-50% EtOAc/hexanes) to provide the

4 Anderson, K. W.; Mendez-Perez, M.; Priego, J.; Buchwald, S. L. J. Org. Chem. 2003, 68, 9563.
> Meadows, R. E.; Woodward, S. Tetrahedron 2008, 64, 1218.
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title compound as an oil (219 mg, 88%): 'H NMR (400 MHz, CDCl;) &: 8.09 (d, J = 8.4
Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 3.93 (s, 3H), 3.71 (t, J = 7.6 Hz, 2H), 1.85 (br s, 3H),
1.46 (pentet, J = 8.0 Hz, 2H), 1.29 (sextet, J = 7.2 Hz, 2H), 0.87 (t, J = 7.2 Hz, 3H); "°C
NMR (100 MHz, CDCl5) 6: 169.5, 166.1, 147.2, 130.9, 129.3, 127.9, 52.2, 48.7, 29.8,
22.8, 19.9, 13.6; IR (thin film) 2931, 1718, 1653 cm™; Anal. Calcd. for C;4HoNOs: C,
67.45; H, 7.68; N, 5.62. Found: C, 67.43; H, 7.77; N, 5.58.

PhT N-benzyl-N-(4-(trifluoromethyl)phenyl)acetamide (Table 1, Entry 4)
N© An oven-dried test tube, equipped with a magnetic stir bar and fitted with
. CQ cHy, a teflon septum, was charged with Pd(OAc): (4.4 mg, 2 mol%) and L6
(40 mg, 5 mol%). The vessel was evacuated and backfilled with argon
(this process was repeated a total of three times) and the toluene (4 mL) and degassed
H,O (8 mol%) were added via syringe. After addition of the water, the solution was
heated to 110 °C for 1 min. A second oven-dried test tube fitted with a teflon septum and
magnetic stir bar was charged with K,CO; (276 mg, 2.0 mmol) and 3 A mol sieves (200
mg). The powder was flame-dried under vacuum to activate the molecular sieves and
remove trace water. N-benzylacetamide (372 mg, 2.5 mmol), 4-(trifluoromethyl)phenyl
1,1,2,2,3,3,4,4,4-n0nafluorobu‘[ane-1-sulfonate6 (444 mg, 1.0 mmol), and a solution of the
catalyst prepared above were added via syringe. The solution was heated to 110 °C for 17
h, cooled to room temperature, diluted with ethyl acetate, filtered through celite and
concentrated in vacuo. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 10-50% EtOAc/hexanes) to provide the title compound as a tan solid (240
mg, 82%): mp 78-80 °C; '"H NMR (400 MHz, CDCls) &: 7.60 (d, J = 8.0 Hz, 2H), 7.28—
7.26 (m, 3H), 7.19-7.11 (m, 4H), 4.91 (d, 2H), 1.91 (br s, 3H); °C NMR (100 MHz,
CDCl;) §: 146.0, 136.9, 128.6, 128.5, 127.6, 126.7, 125.0, 122.3, 52.7, 22.8; '°F NMR
(376 MHz, CDCl;) &: -62.7; IR (thin film) 1655, 1559, 1272 cm™; Anal. Calcd. for
Ci6H14F5NO: C, 65.52; H, 4.81. Found: C, 65.32; H, 4.83.

3

nHex — Methyl 4-(/V-hexylcyclopropanecarboxamido)benzoate (Table 1,
O NZO Entry 5) Following general procedure D, a mixture of N-
MeO,C hexylcyclopropanecarboxamide (423 mg, 2.5 mmol), methyl 4-
(perfluorobutylsulfonyloxy)benzoate* (434 mg, 1.0 mmol), K,CO; (276 mg, 2.0 mmol),
L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was heated to
110 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-packed
25M; 4-50% EtOAc/hexanes) to provide the title compound as an oil (247 mg, 82%): 'H
NMR (400 MHz, CDCl) o: 8.09 (d, J = 6.4 Hz, 2H), 7.33 (d, J = 6.8 Hz, 2H), 3.94 (s,
3H), 3.73 (t, J = 8.0 Hz, 2H), 1.50-1.46 (m, 2H), 1.29-1.23 (m, 7H), 1.04-1.23 (m, 2H),
0.84 (t, J = 7.2 Hz, 3H), 0.64-0.61 (m, 2H); °C NMR (100 MHz, CDCl;) §: 172.8,
166.2, 147.1, 130.8, 128.9, 128.0, 52.2, 49.4, 31.4, 27.8, 26.4, 22.4, 13.9, 13.0, 8.6; IR
(thin film) 1750, 1654, 1604 cm'l; Anal. Calcd. for CigsH>sNOs: C, 71.26; H, 8.31; N,
4.62. Found: C, 71.13; H, 8.22; N, 4.60.

6 Prepared via general procedure G. Niederpruem, H.; Voss, P.; Beyl, V. Justus Liebigs Annalen
der Chemie 1973, 20.
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e Z'B“O N-butyl-N-(3,5-dimethylphenyl)isobutyramide (Table 1, Entry 6) An
oven-dried test tube, equipped with a magnetic stir bar and fitted with a
\©H/30 cH; teflon septum, was charged with Pd(OAc), (4.4 mg, 2 mol%) and L6
(40 mg, 5 mol%). The vessel was evacuated and backfilled with argon
(this process was repeated a total of three times) and the toluene (4 mL) and degassed
H,O (8 mol%) were added via syringe. After addition of the water, the solution was
heated to 110 °C for 1 min. A second oven-dried test tube fitted with a teflon septum and
magnetic stir bar was charged with K,CO; (276 mg, 2.0 mmol) and 3 A mol sieves (200
mg). The powder was flame-dried under vacuum to activate the molecular sieves and
remove trace water. N-butylisobutyramide (358 mg, 2.5 mmol), 3,5-dimethylphenyl
1,1,2,2,3,3,4,4,4-nonafluorobutane- 1 -sulfonate (404 mg, 1.0 mmol), and a solution of the
catalyst prepared above were added via syringe. The solution was heated to 110 °C for 17
h, cooled to room temperature, diluted with ethyl acetate, filtered through celite and
concentrated in vacuo. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 10-50% EtOAc/hexanes) to provide the title compound as an oil (194 mg,
78%): 'H NMR (400 MHz, CDCl3) &: 6.97 (s, 1H), 6.75 (s, 2H), 3.62 (t, J = 7.6 Hz, 2H),
2.43 (septet, J = 6.4 Hz, 1H), 2.33 (s, 6H), 1.48-1.45 (m, 2H), 1.29 (sextet, J = 7.2 Hz,
2H), 1.00 (d, J = 6.4 Hz, 6H), 0.89 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl;) &:
177.0, 142.7, 139.2, 129.3, 125.8, 49.0, 31.2, 29.9, 21.2, 20.0, 19.7, 13.8; IR (thin film)
2962, 1660 cm™'; Anal. Caled. for C;sHasNOs: C, 77.68; H, 10.19. Found: C, 77.47; H,
9.99.

Me

HCCHs  N-isopentyl-N-phenylbenzamide (Table 1, Entry 7) Following general
procedure D, a mixture of N-isopentylbenzamide (478 mg, 2.5 mmol),
NYO phenyl trifluoromethanesulfonate (163 mg, 1.0 mmol), K,COs (276 mg, 2.0
@ ph - mmol), L6 (40 mg, 5 mol%), [Pd(allyl)CI], (3.6 mg, 2 mol%), and toluene (4
mL) was heated to 110 °C for 17 h. The crude product was purified using a
Biotage SP4 (silica-packed 25M; 5-40% EtOAc/hexanes) to provide the title compound
as a white solid (206 mg, 77%): mp 5455 °C; 'H NMR (400 MHz, CDCls) §: 7.27 (d, J
= 7.2 Hz, 2H), 7.23-7.18 (m, 3H), 7.16-7.11 (m, 3H), 7.01 (d, J = 7.6 Hz, 2H), 3.93 (t, J
= 8.0 Hz, 2H), 1.63 (septet, J = 6.8 Hz, 1H), 1.55-1.49 (m, 2H), 0.90 (d, /= 6.8 Hz, 6H);
BC NMR (100 MHz, CDCl3) &: 170.1, 143.4, 136.3, 129.3, 129.0, 128.5, 127.7, 127.6,
126.4, 48.9, 36.3, 26.1, 22.5; IR (thin film) 2956, 1645, 1493 cm™.

PhO N-(3-methoxyphenyl)-/V-(3-phenoxypropyl)pentanamide (Table 1,
j\ Entry 8) Following general procedure D, a mixture of N-(3-

MeO N\l//O phenoxypropyl)pentanamide (587 mg, 2.5 mmol), 3-methoxyphenyl
\© ssu  trifluoromethanesulfonate’ (356 mg, 1.0 mmol), K,CO; (276 mg, 2.0
mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and

toluene (4 mL) was heated to 110 °C for 17 h. The crude product was purified using a
Biotage SP4 (silica-packed 25M; 5-40% EtOAc/hexanes) to provide the title compound
as an oil (259 mg, 76%): '"H NMR (300 MHz, CDCl5) §: 7.30-7.16 (m, 3H), 6.87 (t, J =
7.3 Hz, 2H), 6.80 (d, J = 8.0 Hz, 2H), 6.72-6.64 (m, 2H), 3.90 (t, J = 6.0 Hz, 2H), 3.74

7 Lee, D.-Y.; Hartwig, J. F. Org. Lett. 2005, 7, 1169.
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(s, 3H), 3.71-3.64 (m, 2H), 2.25 (t, J = 7.1 Hz, 2H), 2.12-2.00 (m, 2H), 1.54-1.52 (m,
2H), 1.32-1.25 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCl;) §: 171.7,
160.2, 158.6, 143.5, 130.1, 129.1, 120.4, 120.2, 114.2, 113.8, 112.9, 66.5, 55.1, 48.7,
30.5, 29.7, 24.9, 19.8, 13.6; IR (thin film) 2931, 2863, 1653, 1601, 1456, 1404, 1288,
1245, 1047, 754, 692 ¢cm™; Anal. Caled. for C;H,7NOs: C, 73.87; H, 7.97. Found: C,
73.82; H, 8.12.

”‘B,Hq‘ o N-butyl-N-(3-chlorophenyl)acetamide (Table 1, Entry 9) Following general
Y procedure D, a mixture of N-butyl acetamide (268 mg, 2.5 mmol), 3-
CHs chlorophenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (410 mg, 1.0
¢ mmol), K,COj3 (276 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6
mg, 2 mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 5-40% EtOAc/hexanes) to provide the
title compound as an oil (155 mg, 69%): '"H NMR (300 MHz, CDCl3) §: 7.30-7.16 (m,
2H), 7.10-7.06 (m, 1H), 7.00-6.94 (m, 1H), 3.60-3.52 (m, 2H), 1.73 (s. 3H), 1.42-1.30
(m, 2H), 1.22-1.14 (m, 2H), 0.76 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCl;) §:
169.4, 144.1, 134.7, 130.3, 128.0, 127.8, 126.2, 48.5, 29.5, 22.5, 19.7, 13.5; IR (thin film)
2931, 1710, 1590, 1473, 1394, 1301 cm’".

CE3 o V-(2-chloro-4-cyanophenyl)-N-methylpropionamide (Table 1, Entry
/@ 10) Following general procedure D, a mixture of N-methylpropionamide
NG ¢ “cH; (216 mg, 2.5 mmol), 2-chloro-4-cyanophenyl 1,1,2,2,3,3,4,4,4-
nonafluorobutane-1-sulfonate (436 mg, 1.0 mmol), K,CO; (276 mg, 2.0 mmol), L6 (40
mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was heated to 110 °C
for 17 h. The crude product was purified using a Biotage SP4 (silica-packed 25M; 4-50%
EtOAc/hexanes) to provide the title compound as an oil (153 mg, 70%): '"H NMR (400
MHz, CDCls) o: 7.81 (d, J= 2.0 Hz, 1H), 7.64 (dd, J = 8.0, 2.0 Hz, 1H), 7.40 (d, /= 8.0
Hz, 1H), 3.17 (s, 3H), 1.97-1.91 (m, 2H), 1.03 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz,
CDCl) o: 172.9, 145.6, 134.5, 134.2, 132.0, 130.9, 116.6, 113.5, 35.6, 30.2, 27.4; IR
(thin film) 2985, 1683, 1388 cm™; Anal. Caled. for C; H,,CIN,O: C, 59.33; H, 4.98.
Found: C, 59.56; H, 5.00.

PE o N-(4-tert-butylphenyl)-N-phenylacetamide (Table 1, Entry 11)
/©/ Y Following general procedure D, a mixture of N-phenylacetamide (336
tBu ctts mg, 2.5 mmol), 4--butylphenyl nonaflate* (432 mg, 1.0 mmol), KsPO,
(424 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene
(4 mL) was heated to 110 °C for 17 h. The crude product was purified using a Biotage
SP4 (silica-packed 25M; 4-50% EtOAc/hexanes) to provide the title compound as a white
solid (209 mg, 78%): mp 108 °C; '"H NMR (400 MHz, CDCl;) &: 7.37-7.26 (m, 7H),
7.18 (d, J = 6.4 Hz, 2H), 2.06 (s, 3H), 1.30 (br s, 9H); *C NMR (100 MHz, CDCl;) &:
170.3, 129.4, 128.6, 128.2, 127.6, 126.3, 125.6, 34.3, 31.3, 23.6; IR (thin film) 2962,
1669, 1371 cm’™.
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Experimental Procedures for Table 2

Me N-ethyl-N-(4-(trifluoromethyl)phenyl)piperidine-1-carboxamide
\lN o (Table 2, Entry 1) Following general procedure D, a mixture of N-
/©/ \,\T ethylpiperidine-1-carboxamide =~ (390 mg, 2.5 mmol), 4-
FoC (trifluoromethyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1 -sulfonate®
(444 mg, 1.0 mmol), K,COs (276 mg, 2.0 mmol), L6 (40 mg, 5 mol%),
[Pd(allyl)Cl]» (3.6 mg, 2 mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The
crude product was purified using a Biotage SP4 (silica-packed 25M; 7-70%
EtOAc/hexanes) to provide the title compound as a oil (192 mg, 64%): "H NMR (400
MHz, CDCls) 8: 7.55 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 3.73 (q, J = 6.8 Hz,
2H), 3.17 (t, J = 5.6 Hz, 4H), 1.52-1.48 (m, 2H), 1.42-1.36 (m, 4H), 1.16 (t, /= 7.2 Hz,
3H); °C NMR (100 MHz, CDCl3) &: 159.9, 148.5, 126.5, 126.42, 126.38, 126.3, 125.5,
125.2, 124.9, 122.8, 122.4, 46.6, 45.8, 25.4, 24.4, 13.9; '°F NMR (376 MHz, CDCL) §: -
62.6; IR (thin film) 2938, 1653, 1615, 1418 cm’l; Anal. Calcd. for CisH9FsN,O: C,
59.99; H, 6.38. Found: C, 60.12; H, 6.32.
o methyl 4-(N-phenethylpyrrolidine-1-carboxamido)benzoate (Table
S 2, Entry 2) Following general procedure D, a mixture of N-
/©/ NYO phenethylpyrrolidine-1-carboxamide (545 mg, 2.5 mmol), methyl 4-
MeO,C (17 (perfluorobutylsulfonyloxy)benzoate* (434 mg, 1.0 mmol), K,COs
(276 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)CI], (3.6 mg, 2
mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 7-70% EtOAc/hexanes) to provide the
title compound as an oil (211 mg, 60%): 'H NMR (300 MHz, CDCl;) &: 7.92 (d, J = 8.7
Hz, 2H), 7.28-7.12 (m, 5H), 6.94 (d, J = 8.7 Hz, 2H), 3.88 (t, J = 7.4 Hz, 2H), 3.86 (s,
3H), 3.08-2.98 (m, 4H), 2.94-2.85 (m, 2H), 1.70-1.63 (m, 4H); °C NMR (75 MHz,
CDCl) 6: 166.3, 158.2, 149.1, 139.2, 130.7, 128.8, 128.2, 126.1, 125.1, 123.1, 53.2,
51.9, 47.6, 34.9, 25.1; IR (thin film) 2957, 1717, 1653, 1603, 1558, 1496,1399, 1279,
1173, 1105 cm™; Anal. Calcd. for Co;HauN,O: C, 71.57; H, 6.86. Found: C, 71.87; H,
6.88.

'Z'B“ benzyl butyl(4-tert-butylphenyl)carbamate (Table 2, Entry 3)
/©/ ‘ez Following general procedure D, a mixture of benzyl butylcarbamate (518
tBu mg, 2.5 mmol), 4--butylphenyl nonaflate’ (432 mg, 1.0 mmol), K,COs
(276 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene
(4 mL) was heated to 110 °C for 17 h. The crude product was purified using a Biotage
SP4 (silica-packed 25M; 7-70% EtOAc/hexanes) to provide the title compound as an oil
(335 mg, 98%): 'H NMR (400 MHz, CDCls) &: 7.35 (d, J = 6.8 Hz, 2H), 7.35-7.20 (m,
5H), 7.10 (br s, 2H), 5.14 (s, 2H), 3.64 (t, J = 7.6 Hz, 2H), 1.57-1.48 (m, 2H), 1.33-1.25
(m, 11H), 0.88 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCls) 8: 155.4, 149.3 (br s),
139.1 (br s), 136.8, 128.2, 127.6, 127.3 (br s), 126.6 (br s), 125.7, 66.7 (br s), 50.2 (br s),
34.3, 31.2, 30.3 (br s), 19.7, 13.7; IR (thin film) 2960, 1700, 1516, 1296 cm™; Anal.
Calcd. for C,oHyoNO,: C, 77.84; H, 8.61. Found: C, 77.94; H, 8.42.
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" isopropyl benzyl(phenyl)carbamate (Table 2, Entry 4) Following
NYO general procedure D, a mixture of isopropyl benzylcarbamate (482 mg, 2.5
@ o_Me mmol), phenyl trifluoromethanesulfonate (163 mg, 1.0 mmol), K,COs3
Me (276 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(ally])Cl], (3.6 mg, 2
mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 7-70% EtOAc/hexanes) to provide the
title compound as an oil (239 mg, 88%): '"H NMR (300 MHz, CDCls) §: 7.37-7.15 (m,
10H), 5.08 (septet, J = 6.3 Hz, 1H), 4.92 (s, 2H), 1.25 (d, J = 6.2 Hz, 6H); °C NMR (75
MHz, CDCly) &: 155.1, 142.1, 137.9, 128.4, 128.1, 127.3, 126.9, 126.4, 125.8, 68.9, 53.7,
21.7; IR (thin film) 3031, 2980, 2933, 1700, 1597, 1496, 1456, 1398, 1276, 1225, 1179,
1111, 1018, 697 cm™'; Anal. Caled. for C;7HoNO,: C, 75.81; H, 7.11. Found: C, 75.60;
H, 7.22.

% methyl cyclopropylmethyl(3-methoxyphenyl)carbamate (Table 2, Entry
o J) Following general procedure D, a mixture of methyl
f cyclopropylmethylcarbamate (323 mg, 2.5 mmol), 3-methoxyphenyl
Me trifluoromethanesulfonate’ (256 mg, 1.0 mmol), K,CO; (276 mg, 2.0
mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene
(4 mL) was heated to 110 °C for 17 h. The crude product was purified using a Biotage
SP4 (silica-packed 25M; 7-70% EtOAc/hexanes) to provide the title compound as an oil
(212 mg, 90%): '"H NMR (300 MHz, CDCl3) §: 7.22 (t, J = 7.8 Hz, 1H), 6.81-6.76 (m,
3H), 3.75 (s, 3H), 3.63 (s, 3H), 3.48 (d, J = 7.2 Hz, 2H), 1.01-0.95 (m, 1H), 0.43-0.37
(m, 2H), 0.14-0.09 (m, 2H); °C NMR (75 MHz, CDCl;) §: 159.7, 155.8, 143.0, 129.3,
119.8, 113.5, 112.0, 55.0, 54.8, 52.5, 10.1, 3.3; IR (thin film) 2954, 1706, 1604, 1491
em™'; Anal. Calcd. for Ci3H7NOs: C, 66.36; H, 7.28. Found: C, 66.55; H, 7.31.

N

OMe

o 'Z'OC‘ tert-butyl 3,5-dimethylphenyl(octyl)carbamate (Table 2, Entry 6)
‘Boc  Following general procedure D, a mixture of tert-butyl octylcarbamate
\Q (572 mg, 2.5 mmol), 3,5-dimethylphenyl 1,1,2,2,3,3,4,4,4-
Me nonafluorobutane-1-sulfonate (404 mg, 1.0 mmol), K,CO; (276 mg, 2.0
mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was
heated to 100 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 7-70% EtOAc/hexanes) to provide the title compound as an oil (289 mg,
87%): "H NMR (400 MHz, CDCl3) &: 6.83 (s, 1H), 6.80 (s, 2H), 3.55 (t, J = 7.6 Hz, 2H),
2.30 (s, 6H), 1.52-1.50 (m, 2H), 1.44 (br s, 9H), 1.30-1.21 (m, 10 H), 0.87 (t, /= 6.8 Hz,
3H); °C NMR (100 MHz, CDCls) &: 154.8, 142.4, 138.1, 127.6, 124.8, 79.7, 50.1, 31.8,
29.2,28.5,28.3, 28.2, 26.7, 22.6, 21.2, 14.1; IR (thin film) 2926, 1699, 1599, 1456 cm';
Anal. Calcd. for C,1H35NO»: C, 75.63; H, 10.58. Found: C, 75.54; H, 10.42.

”'B"f‘ 0 N-butyl-N-(4-tert-butylphenyl)benzenesulfonamide (Table 2, Entry
O OSO 7) Following general procedure D, a mixture of N-
tBu butylbenzenesulfonamide (463 mg, 2.5 mmol), 4-methylphenyl
nonaflate’ (390 mg, 1.0 mmol), K»,COs (276 mg, 2.0 mmol), L6 (40
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mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was heated to 110 °C
for 17 h. The crude product was purified using a Biotage SP4 (silica-packed 25M; 2-40%
EtOAc/hexanes) to provide the title compound as a tan solid (327 mg, 95%): mp 53 °C;
"H NMR (400 MHz, CDCls) §: 7.62-7.56 (m, 3H), 7.46 (t, J = 7.6 Hz, 2H), 7.30 (d, J =
8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 3.50 (t, /= 7.2 Hz, 2H), 1.42—1.31(m, 4H), 1.30 (s,
9H), 0.86 (t, J= 7.2 Hz, 3H); >C NMR (100 MHz, CDCl;) §: 150.8, 138.5, 136.2, 132.4,
128.6, 128.2, 127.6, 125.8, 50.4, 34.5, 31.3, 30.2, 19.5, 13.6; IR (thin film) 2961, 1507,
1349 cm™; Anal. Calcd. for Co0H,7NO,S: C, 69.53; H, 7.88; N, 4.05. Found: C, 69.24: H,
7.86; N, 3.99.

”'He"z 0 N-hexyl-1-phenyl-N-p-tolylmethanesulfonamide (Table 2, Entry
/©/ oS 8) Following general procedure D, a mixture of N-hexyl-1-
Me phenylmethanesulfonamide (637 mg, 2.5 mmol), 4-z-butylphenyl

nonaflate’ (432 mg, 1.0 mmol), K,COs (276 mg, 2.0 mmol), L6 (40 mg, 5 mol%),
[Pd(allyl)Cl]» (3.6 mg, 2 mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The
crude product was purified using a Biotage SP4 (silica-packed 25M; 2-20%
EtOAc/hexanes) to provide the title compound as a tan solid (302 mg, 88%): mp 55 °C;
'H NMR (400 MHz, CDCl;) §: 7.44-7.41 (m, 2H), 7.39-7.37 (m, 3H), 7.18-7.13 (m,
4H), 4.23 (s, 2H), 3.40 (t, J = 6.8 Hz, 2H), 2.36 (s, 3H), 1.33-1.13 (m, 8H), 0.82 (t, J =
6.8 Hz, 3H); °C NMR (100 MHz, CDCl3) §: 137.6, 136.2, 130.8, 129.9, 129.0, 128.7,
128.6, 56.7, 51.5, 31.3, 28.6, 25.9, 22.4, 21.0, 13.9; IR (thin film) 2971, 1539, 1495 cm';
Anal. Calcd. for C,0H27NO,S: C, 69.53; H, 7.88; N, 4.05. Found: C, 69.37; H, 7.93; N,
4.03.

Me.-Me N-isopentyl-NV-(3-methoxyphenyl)butane-1-sulfonamide (Table 2,
Entry 9) Following general procedure D, a mixture of N-
N\S//O ve 1sopentylbutane-1-sulfonamide (517 mg, 2.5 mmol), 3-methoxyphenyl

/7 ~ N e . 7
©/ 0 trifluoromethanesulfonate’ (256 mg, 1.0 mmol), K,COs (276 mg, 2.0
OMe mmol), L6 (40 mg, 5 mol%), [Pd(ally])CI], (3.6 mg, 2 mol%), and

toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 2-20% EtOAc/hexanes) to provide the
title compound as an oil (286 mg, 91%): 'H NMR (300 MHz, CDCl;) &: 7.24 (t, J = 8.5
Hz, 1H), 6.93-6.86 (m, 2H), 6.84-6.79 (m, 1H), 3.75 (s, 3H), 3.70-3.61 (m, 2H), 2.97-
2.90 (m, 2H), 1.82-1.69 (m, 2H), 1.60 (septet, J = 6.7 Hz, 1H), 1.44-1.26 (m, 4H), 0.87
(t, J = 7.35 Hz, 3H), 0.82 (d, J = 6.63 Hz, 6H); °C NMR (75 MHz, CDCl;) &: 155.4,
142.4, 138.3, 128.7, 128.4, 127.7, 127.2, 126.7, 126.1, 69.3, 54.1, 22.0; IR (thin film)
2979, 1700.36, 1597, 1496, 1456, 1398, 1275, 1110, 1018, 697 cm™; Anal. Calcd. for
Ci3H17NOs: C, 61.31; H, 8.68. Found: C, 61.50; H, 8.81.

oo Eh 0 N-(3-methoxyphenyl)-4-methyl-NV-phenylbenzenesulfonamide
\©/ oS (Table 2, Entry 10) Following general procedure D, a mixture of
\QME 4-methyl-N-phenylbenzenesulfonamide (618 mg, 2.5 mmol), 3-
methoxyphenyl  1,1,2,2,3,3,4,4,4-nonafluorobutane-1 -sulfonate®

(406 mg, 1.0 mmol), K;PO4 (424 mg, 2.0 mmol, L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6
mg, 2 mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
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purified using a Biotage SP4 (silica-packed 50 g; 0-25% EtOAc/hexanes) to provide the
title compound as a white solid (271 mg, 77%): mp = 74-76 °C; 'H NMR (300 MHz,
CDCls) &: 7.61 (d, J= 8.1 Hz, 2H), 7.25 (m, 8H), 6.83 (m, 3H), 3.73 (s, 3H), 2.41 (s, 3H);
BC NMR (75 MHz, CDCls) &: 160.3, 144.0, 142.9, 141.7, 137.8, 130.1, 129.9, 129.5,
128.6, 128.0, 127.8, 120.5, 114.4, 113.2, 55.6, 21.9; IR (thin film) 2941, 2837, 1602,
1452, 1288, 1166, 1045, 814, 694, 608 cm.

Experimental Procedures for Table 3

General procedure E: An oven-dried test tube fitted with a teflon septum and magnetic
stir bar was charged with Cs,COs (648 mg, 2.0 mmol) and 3 A mol sieves (200 mg). The
powder was flame-dried under vacuum to activate the molecular sieves and remove trace
water. The vessel was then charged with L6 (40 mg, 5 mol%) and [Pd(allyl)Cl], (3.6 mg,
2 mol%)j; then the aryl chloride (1.0 mmol), amide (2.5 mmol), and toluene (4 mL) were
added via syringe (aryl chlorides or amides that were solids were added with the ligand
and [Pd]). The solution was heated to 130 °C for 17 h, cooled to room temperature, and
diluted with ethyl acetate, filtered through celite, concentrated in vacuo and purified by
column chromatography.

”'B; o N-butyl-N-(4-tert-butylphenyl)acetamide (Table 3, Entry 1) Following
/O/ \c];//H general procedure E, a mixture of N-butyl acetamide (268 mg, 2.5 mmol),
Bu * 1-tert-butyl-4-chlorobenzene (169 mg, 1.0 mmol), Cs,CO; (648 mg, 2.0
mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was
heated to 130 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-
packed 25M; 5-60% EtOAc/hexanes) to provide the title compound as an oil (192 mg,
78%): Characterization matches Table 1, Entry 1.

”'B".: o N-butyl-N-(4-butylphenyl)acetamide (Table 3, Entry 2) Following
O \CfH general procedure E, a mixture of N-butyl acetamide (268 mg, 2.5
nBu * mmol), 1-tert-butyl-4-chlorobenzene (169 mg, 1.0 mmol), Cs,COs (648
mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(ally])CI], (3.6 mg, 2 mol%), and toluene (4
mL) was heated to 130 °C for 17 h. The crude product was purified using a Biotage SP4
(silica-packed 25M; 5-60% EtOAc/hexanes) to provide the title compound as an oil (184
mg, 75%): 'H NMR (400 MHz, CDCLs) &: 7.20 (d, J = 6.4 Hz, 2H), 7.04 (d, J = 8.0 Hz,
2H), 3.65 (t, J = 7.6 Hz, 2H), 2.63 (t, J = 7.6 Hz, 2H), 1.8 (s, 3H), 1.63—1.57 (m, 2H),
1.49-1.44 (m, 2H), 1.40-1.26 (m, 4H), 0.94 (t, /= 7.6 Hz, 3H), 0.87 (t, J = 7.6 Hz, 3H);
BC NMR (100 MHz, CDCl3) 8: 170.2, 142.5, 140.6, 129.4, 127.7, 48.7, 35.1, 33.4, 29.8,
22.7,22.3,19.9, 13.8, 13.7; IR (thin film) 2931, 1653, 1509, 1395 cm™'; Anal. Calcd. for
Ci6HasNO: C, 77.68; H, 10.19. Found: C, 77.65; H, 10.25.

THex  N-hexyl-NV-(3-methoxyphenyl)benzamide (Table 3, Entry 3) Following
NYO general procedure E, a mixture of N-hexylbenzamide (512 mg, 2.5 mmol), 1-
P chloro-3-methoxybenzene (123 uL, 1.0 mmol), K,CO3 (276 mg, 2.0 mmol),

OMe
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L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL) was heated to
130 °C for 17 h. The crude product was purified using a Biotage SP4 (silica-packed
25M; 6-50% EtOAc/hexanes) to provide the title compound as an oil (167 mg, 54%): 'H
NMR (400 MHz, CDCls) 8: 7.30 (dd, J = 8.0, 1.6 Hz, 2H), 7.22-7.08 (m, 4H), 6.67 (ddd,
J=28.4,24, 0.8 Hz, 1H), 6.60 (br d, J = 8.0 Hz, 1H), 6.55 (m, 1H), 3.89 (t, J = 7.6 Hz,
2H), 3.67 (s, 3H), 1.64—1.60 (m, 2H), 1.35-1.25 (m, 6H), 0.86 (t, J = 6.8 Hz, 3H); "°C
NMR (100 MHz, CDCls) 6: 170.2, 159.8, 144.6, 136.4, 129.5, 129.4, 128.4, 127.6, 120.1,
113.6, 111.9, 55.2, 50.4, 31.5, 27.5, 26.5, 22.5, 14.0; IR (thin film) 2930, 1646, 1600,
1488 cm™'; Anal. Caled. for CooHosNO: C, 77.14; H, 8.09. Found: C, 77.16; H, 8.05.

T8y benzyl butyl(3,5-dimethylphenyl)carbamate (Table 3, Entry 4)
Me N-cbz  Following general procedure E, a mixture of benzyl butylcarbamate (518
\Q/ mg, 2.5 mmol), 1-chloro-3,5-dimethylbenzene (141 uL, 1.0 mmol),
Me Cs2COs3 (648 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)CI], (3.6 mg,
2 mol%), and toluene (4 mL) was heated to 130 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 6-25% EtOAc/hexanes) to provide the
title compound as an oil (285 mg, 92%): 'H NMR (400 MHz, CDCls) §: 7.32-7.26 (m,
5H), 6.89 (s, 1H), 6.80 (s, 2H), 5.14 (s, 2H), 3.63 (t, J = 7.6 Hz, 2H), 2.30 (s, 6H), 1.53—
1.50 (m, 2H), 1.32-1.26 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;)
d: 155.3, 141.5 (br s), 138.3, 136.8, 128.2, 127.6, 127.4 (br s), 124.9, 66.7, 50.1, 30.2 (br
s), 21.1, 19.7, 13.7; IR (thin film) 2957, 1700, 1598, 1384 cm™; Anal. Calcd. for
Co0HysNO,: C, 77.14; H, 8.09. Found: C, 77.01; H, 8.10.

By methyl 4-(N-butyl-4-fluorophenylsulfonamido)benzoate
/©/ s (Table 3, Entry 5) Following general procedure E, a mixture of
MeO,C © ¢ N-butyl-4-fluorobenzenesulfonamide (577 mg, 2.5 mmol),

methyl 4-chlorobenzoate (171 mg, 1 mmol), Cs,CO3; (648 mg,
2.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL)
was heated to 130 °C for 17 h. The crude product was purified using a Biotage SP4
(silica-packed 25M; 6-25% EtOAc/hexanes) to provide the title compound as a solid (321
mg, 88%): mp 97-98 °C; '"H NMR (300 MHz, CDCl;) &: 7.92 (d, J = 8.53 Hz, 2H), 7.5
(dd, J = 8.8, 5.1 Hz, 2H), 7.12-7.02 (m, 4H), 3.83 (s, 3H), 3.51 (t, J = 6.62 Hz, 2H),
1.38-1.16 (m, 4H), 0.75 (t, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) &: 166.5,
165.9, 163.2, 142.9, 133.6, 133.5, 130.1, 130.0, 129.9, 129.1, 127.1, 116.1, 115.8, 52.0,
49.5, 29.8, 19.2, 13.2; IR (thin film) 2958, 1724, 1592, 1494, 1355, 1280, 1172, 1088,
839 cm™'; Anal. Calcd. for CisHyFNOLS: C, 59.16; H, 5.52. Found: C, 59.29; H, 5.43.

o Eh o N-(3,5-dimethylphenyl)-N-phenylacetamide® (Table 3, Entry 6)
O \C]//H Following general procedure G, a mixture of N-phenylacetamide (336

° mg, 2.5 mmol), 1-chloro-3,5-dimethylbenzene (135 uL, 1.0 mmol),

K;3PO4 (424 mg, 2.0 mmol), L6 (40 mg, 5 mol%), [Pd(ally)Cl]; (3.6 mg,

2 mol%), and toluene (4 mL) was heated to 130 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 6-25% EtOAc/hexanes) to provide the
title compound as a solid (162 mg, 68%): mp 91-93 °C (lit. 89-90 °C); '"H NMR (400

Me

8 Klapars, A.; Antilla, J. C.; Huang, X., Buchwald. S. L. J. Am. Chem. Soc. 2001, 123, 7727.
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MHz, CDCl;) &: 7.34-7.26 (m, 5H), 6.95-6.86 (m, 3H), 2.30 (br s, 6H), 2.06 (s, 3H); IR
(thin film) 3010, 2918, 1675, 1595, 1492 em™'; Anal. Caled. for C;6HsNO: C, 80.30; H,
7.16. Found: C, 80.12; H, 7.19.

Experimental Procedures for Table 4

General procedure F: An oven-dried test tube fitted with a teflon septum and magnetic
stir bar was charged with KsPO4 (636 mg, 3.0 mmol) and 3 A mol sieves (200 mg). The
powder was flame-dried under vacuum to activate the molecular sieves and remove trace
water. The vessel was then charged with L6 (40 mg, 5 mol%) and [Pd(allyl)Cl], (3.6 mg,
2 mol%), then the aryl nonaflate/triflate (2.2 mmol), amide (1.0 mmol), and toluene (4
mL) were added via syringe (aryl nonaflates/triflates or amides that were solids were
added with the ligand and [Pd]). The solution was heated to 110 °C for 17 h, cooled to
room temperature, and diluted with ethyl acetate, filtered through celite, concentrated in
vacuo and purified by column chromatography.

N,N-diphenylhexanamide (Table 4, Entry 1) Following general procedure

F, a mixture of hexanamide (115 mg, 1.0 mmol), phenyl

©/NYO trifluoromethanesulfonate (358 uL, 2.2 mmol), KsPOy4 (636 mg, 3.0 mmol),

nPent 1.6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6 mg, 2 mol%), and toluene (4 mL)

was heated to 110 °C for 17 h. The crude product was purified using a Biotage SP4

(silica-packed 25M; 3-30% EtOAc/hexanes) to provide the title compound as a white

solid (223 mg, 84%): mp 50 °C; '"H NMR (400 MHz, CDCls) §: 7.36-7.25 (m, 10H),

2.25 (t,J=17.2 Hz, 2H), 1.68-1.61 (m, 2H), 1.27-1.22 (m, 4H), 0.85 (t, J = 7.2 Hz, 3H);

C NMR (100 MHz, CDCl3) &: 173.3, 142.9, 128.8 (br s), 126.5 (br s), 35.2, 31.4, 25.2,
22.4,13.9; IR (thin film) 2955, 1674, 1491 cm™.

HsC CHs  V,N-bis(3,5-dimethylphenyl)cyclopropanecarboxamide (Table 4,

Entry 2) Following general procedure F, a mixture of

HaC N._O  cyclopropanecarboxamide (85 mg, 1.0 mmol), 3,5-dimethylphenyl

\©/ I 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate (888 mg, 2.2 mmol),

CH, K;3PO4 (636 mg, 3.0 mmol), L6 (40 mg, 5 mol%), [Pd(allyl)Cl], (3.6

mg, 2 mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The

crude product was purified using a Biotage SP4 (silica-packed 25M; 3-30%

EtOAc/hexanes) to provide the title compound as a white solid (205 mg, 70%): mp 122

°C; 'H NMR (400 MHz, CDCl;) 8: 6.90 (br s, 6H), 2.29 (br s, 12H), 1.56-1.52 (m, 1H),

1.11-1.08 (m, 2H), 0.72-0.68 (m, 2H); >C NMR (100 MHz, CDCl;) &: 173.8, 142.9,
138.6, 125.8, 124.3,21.2, 13.6, 9.1; IR (thin film) 2918, 1667. 1594, 1394 cm'".

CHs  N,N-di-m-tolylhexanamide (Table 4, Entry 3) Following general

procedure F, a mixture of hexanamide (115 mg, 1.0 mmol), 1-chloro-3-

HaC NYO methylbenzene (259 uL, 2.2 mmol), KsPO4 (636 mg, 3.0 mmol), L6
\© nPent (80 mg, 10 mol%), [Pd(allyl)Cl], (7.2 mg, 4 mol%), and toluene (4 mL)
was heated to 110 °C for 17 h. The crude product was purified by
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column chromatography (25:75 Et,O/pentane) to provide the title compound as an oil
(220 mg, 75%): '"H NMR (400 MHz, CDCl3) §: 7.26-6.99 (m, 8H), 2.33 (s, 6H), 2.24 (t,
J = 7.2 Hz, 2H), 1.69-1.61 (m, 2H), 1.27-1.22 (m, 4H), 0.85 (t, J = 6.4 Hz, 3H); °C
NMR (100 MHz, CDCls3) &: 173.2, 142.8, 128.7 (br s), 127.1 (br s), 125.5 (br s), 123.5
(brs), 35.0,31.3,25.1,22.3, 21.2, 13.8; IR (thin film) 2935, 1674, 1604, 1488 cm"".

@\ o 3-methoxy-N,N-diphenylbenzamide (Table 4, Entry 4) Following
N OV general procedure F, a mixture of 3-methoxybenzamide (151 mg, 1.0
@ mmol), trifluoromethanesulfonate (358 uL, 2.2 mmol), K;PO, (636
mg, 3.0 mmol), L6 (60 mg, 7.5 mol%), [Pd(allyl)CI], (5.4 mg, 3

mol%), and toluene (4 mL) was heated to 110 °C for 17 h. The crude product was
purified using a Biotage SP4 (silica-packed 25M; 3-30% EtOAc/hexanes) to provide the
title compound as a white solid (191 mg, 63%): mp 124—125 °C; '"H NMR (400 MHz,
CDCl3) &: 7.29-6.79 (m, 14H), 3.64 (s, 3H); °C NMR (100 MHz, CDCl;) &: 170.1,
158.7, 143.6, 137.0, 128.9, 128.7, 127.2, 126.1, 121.4, 116.3, 113.8, 55.0; IR (thin film)
3063, 1652, 1591 em™'; Anal. Calcd. for C,0H;7NO,: C, 79.19; H, 5.65. Found: C, 78.91;
H, 5.68.

@\ 0 3-hydroxy-/V,N-diphenylbenzamide (Table 4) To a solution of 3-
NJKC(O” methoxy-N,N-diphenylbenzamide (100 mg, 0.33 mmol) in CH,Cl, (3
@ mL, 1 M) cooled to -78 °C was added BBr; (1 M in CH,Cl,, 680 uL,
0.70 mmol) dropwise via syringe. The reaction was stirred 1 h at -78
°C then warmed to rt, stirred 10 min, then diluted with CH,Cl, and brine. The organic
layer was washed with sat. Na,S,03 and brine, then dried over Na,SO,, filtered and
concentrated. The crude reaction mixture was purified by column chromatography (7-
70% EtOAc/hexanes) to provide the title compound (78 mg, 82%): mp 147 °C; '"H NMR
(400 MHz, CDCls) 6: 7.26 (t, J = 7.6 Hz, 4H), 7.18-7.10 (m, 7H), 6.93 (t, J = 8.0 Hz,
1H), 7.75 (d, J = 7.6 Hz, 1H), 6.69 (dd, J = 8.4, 2.4 Hz, 1H), 6.49 (br s, 1H); °C NMR
(100 MHz, CDCl3) 6: 156.2, 143.6, 136.8, 129.1, 128.8, 127.4, 126.6, 120.8, 117.8,
116.5; IR (thin film) 3305, 1634, 1581 cm™.

FSC@ 0 3-methoxy-N,N-bis(4-(trifluoromethyl)phenyl)benzamide
N)KC(OM‘% (Table 4, Entry 5) Following general procedure F, a mixture of 3-
methoxybenzamide (151 mg, 1.0 mmol), 4-
(trifluoromethyl)phenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-

CF, sulfonate® (977 mg, 2.2 mmol), K3PO, (636 mg, 3.0 mmol), L6

(60 mg, 7.5 mol%), [Pd(ally])CI], (5.4 mg, 3 mol%), and toluene

(4 mL) was heated to 110 °C for 17 h. The crude product was purified using a Biotage

SP4 (silica-packed 25M; 2-20% EtOAc/hexanes) to provide the title compound as an oil

(306 mg, 70%): '"H NMR (400 MHz, CDCl3) &: 7.55 (d, J = 8.8 Hz, 4H), 7.21 (d, J = 8.4

Hz, 4H), 7.10 (t, J = 8.0 Hz, 1H), 7.02-6.86 (m, 3H), 3.68 (s, 3H); °C NMR (100 MHz,

CDCl) o: 170.3, 159.3, 146.4, 135.9, 129.2, 129.0, 128.6, 128.3, 128.0, 127.4, 126.4,

125.0, 122.3, 121.5, 117.2, 114.2, 55.1; ’F NMR (376 MHz, CDCls) 8: -62.7; IR (thin

film) 1670, 1611, 1323 cm'l; Anal. Calcd. for CoH;sF¢NO»: C, 60.14; H, 3.44. Found:
C, 60.34; H, 3.47.
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OMe 3-methoxy-N,N-bis(3-methoxyphenyl)benzamide (Table 4, Entry

Q one 6) Following general procedure F, a mixture of 3-methoxybenzamide

N)J\©/ (151 mg, 1.0 mmol), 3-methoxyphenyl 1,1,2,2,3,3,4,4,4-

@\ nonafluorobutane-1-sulfonate (893 mg, 2.2 mmol), K;PO4 (636 mg,

OMe 3.0 mmol), L6 (60 mg, 7.5 mol%), [Pd(allyl)Cl], (5.4 mg, 3 mol%),

and toluene (4 mL) was heated to 110 °C for 17 h. The crude product

was purified using a Biotage SP4 (silica-packed 25M; 4-40% EtOAc/hexanes) to provide

the title compound as an oil (200 mg, 55%): '"H NMR (400 MHz, CDCl;) §: 7.23-7.00

(m, 5H), 6.82-6.68 (m, 7H), 3.68 (s, 6H), 3.66 (s, 3H); °C NMR (100 MHz, CDCls) &:

170.1, 159.9, 158.8, 144.7, 137.2, 129.6, 128.8, 121.3, 119.6, 116.5, 113.7, 113.1, 111.9,

55.1, 55.0; IR (thin film) 2940, 1652, 1599 em™'; Anal. Caled. for CpoHy NOy: C, 72.71;
H, 5.82. Found: C, 72.66; H, 5.77.

Synthesis of Aryl Nonaflates

General procedure G: Synthesis of Aryl Nonaflates To a solution of phenol (1 equiv),
diisopropylethyl amine (1.2 equiv), and DMAP (0.05 equiv) in CH,Cl, (1 M) was added
perfluorobutanesulfonyl fluoride (1.1 equiv). The reaction was stirred 2 h at rt, then
diluted with sat. NH4Cl and CH,Cl,. The organic layer was washed with sat. NaHCOs
and brine; dried over Na,SOy, filtered and concentrated in vacuo. The resulting oil was
purified by column chromatography.

ONf 3,5-dimethylphenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate
/@ Following general procedure G, a mixture of 3,5-dimethylphenol (10.3 g,
Me Me 84.3 mmol), diisopropyl ethylamine (18 mL, 101 mmol), DMAP (500 mg),

and perfluorobutanesulfonyl fluoride (28 g, 92.7 mmol) was stirred for 2 h at rt. The
crude product was purified by column chromatography (5:95 EtOAc/hexanes) to provide
the title compound as a clear oil (13.8 g, 41%): '"H NMR (400 MHz, CDCl;) &: 7.02 (s,
1H), 6.91 (s, 2H), 2.36 (s, 6H); °C NMR (100 MHz, CDCl;) &: 149.8, 140.4, 130.0,
118.8, 116.0-109.9 (m, 4C) 21.0; "’F NMR (376 MHz, CDCl;) §: -81.1—(-81.2), -109.6—
(-109.7), -121.3—(-121.4), -126.2—(-126.4); IR (thin film) 2928, 1625, 1426 cm™; Anal.
Calcd. For Cp,HoF905: C, 35.65; H, 2.24. Found: C, 35.70; H, 2.26.

ON 3-chlorophenyl 1,1,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonate Following
general procedure G, a mixture of 3-chlorophenol (1.2 g, 10 mmol), diisopropyl

¢ ethylamine (1.67 mL, 12 mmol), DMAP (61 mg), and perfluorobutanesulfonyl
fluoride (3.3 g, 11 mmol) was stirred for 2 h at rt. The crude product was purified by
column chromatography (5:95 EtOAc/hexanes) to provide the title compound as a clear
oil (3.3 g, 81%): 'H NMR (400 MHz, CDCl3) &: 7.44-7.37 (m, 2H), 7.32-7.31 (m, 1H),
7.23-7.17 (m, 1H); °C NMR (100 MHz, CDCls) &: 149.8, 135.7, 130.9, 128.8, 122.1,
119.7 (4C not detected); '’F NMR (376 MHz, CDCls) &: -80.88—(-80.9) (m), -109.0—
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(-109.1), -121.1~(-121.2) (m), 126.1~(-126.2) (m); IR (thin film) 1582, 1470, 1241 cm™;
Anal. Caled. For CjH4CIFs0s: C, 29.25; H, 0.98. Found: C, 29.40; H, 0.97.

ONf o 3-chloro-4-(perfluorobutoxy)benzonitrile Following general procedure G, a
mixture of 3-chloro-4-hydroxybenzonitrile (5 g, 32.5 mmol), diisopropyl
ethylamine (6.9 mL, 39 mmol), DMAP (200 mg), and perfluorobutanesulfonyl
fluoride (10.9 g, 35.8 mmol) was stirred for 2 h at rt. The crude product was

purified by column chromatography (20% EtOAc/hexanes) to provide the title compound

as a white solid (5.65 g, 40%): '"H NMR (400 MHz, CDCl;) &: 7.87 (d, J = 2.0 Hz, 1H),

7.68 (dd, J = 8.4, 2.0 Hz, 1H), 7.52 (d, J = 8.8 Hz, 1H); °C NMR (100 MHz, CDCL) &:

148.7, 134.9, 134.5, 132.3, 129.0, 124.1, 116.0, 113.7 (4C not detected); '’F NMR (376

MHz, CDCls) o: -80.78—(-80.83) (m), -109.7—(-109.1), -120.9«-120.9) (m), 126.0-

(-126.1) (m); IR (thin film) 1426, 1202 cm™'; Anal. Calcd. For C;H;CIF9Os: C, 30.33; H,

0.69. Found: C, 30.57; H, 0.54.

CN

Synthesis of Secondary Amides and Related Nucleophiles

General procedure H: Synthesis of Secondary Amides To a solution of amine (1 equiv)
and pyridine (1.2 equiv) in CH,Cl, (1 M) cooled to 0 °C was added the acyl chloride
(1.05 equiv). The reaction mixture was stirred for 1 h at rt, then diluted with sat. NH4Cl
and CH,Cl,. The organic layer was washed with sat. NaHCOs and brine, dried over
NaySQ,, filtered and concentrated. The resulting oil was purified by column
chromatography.

General procedure I: Synthesis of Ureas To a solution of secondary amine (1 equiv) and
triethylamine (1.1 equiv) in CH,Cl, (1 M) cooled to 0 °C was added the isocyanate (1.05
equiv). The reaction mixture was stirred for 2 h at rt, then diluted with EtOAc and sat
NH4Cl. The organic layer was washed with sat. NaHCOs and brine, dried over Na;SOs,
filtered, and concentrated. The resulting solid was used directly.

General procedure J: Synthesis of Carbamates To a solution of amine (1 equiv) in
THF/H,0 (50:50, 0.25 M) cooled to 0 °C was added NaHCO; (1.5 equiv) and the alkyl
chloroformate (1.5 equiv). The reaction mixture was stirred for 2 h at rt, then diluted
with EtOAc and sat NH4Cl. The organic layer was washed with sat. NaHCOs and brine,
dried over Na,SOy, filtered, and concentrated. The resulting oil was purified by column
chromatography.

General procedure K: Synthesis of Sulfonamides To a solution of amine (1 equiv),
triethylamine (1.2 equiv), and DMAP (0.05 equiv) in CH,Cl, (1 M) cooled to 0 °C was
added the sulfonyl chloride (1.1 equiv). The reaction mixture was stirred for 2 h at rt,
then diluted with CH,Cl, and sat. NH4Cl. The organic layer was washed with sat.
NaHCOj; and brine, dried over Na,SOy, filtered, and concentrated. The resulting oil was
purified by column chromatography.
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o
nHex <

N-hexylcyclopropanecarboxamide Following general procedure H, a

N mixture of n-hexylamine (6.7 mL, 50 mmol), pyridine (4.8 mL, 52.5 mmol),

and cyclopropanecarbonyl chloride (4.77 mL, 52.5 mmol) was stirred for 1

h at rt. The crude product was purified by column chromatography (70:30

EtOAc/hexanes) to provide the title compound as a white solid (5.74 g, 68%): mp 49 °C;

"H NMR (400 MHz, CDCl;) &: 5.73 (br s, 1H), 3.24 (q, J = 6.8, 2H), 1.52—1.45 (m, 1H),

1.34-1.23 (m, 6H), 0.96-0.92 (m, 2H), 0.87 (t, J = 6.8 Hz, 3H), 0.74-0.68 (m, 2H); °C

NMR (100 MHz, CDCls) 6: 173.4, 39.7, 31.4, 29.6, 26.5, 22.5, 14.6, 14.0, 6.8; IR (thin

film) 3302, 1636, 1549 cm™'; Anal. Calced. For C;oHoNOs: C, 70.96; H, 11.31. Found: C,

70.96; H, 11.62.

9 " N-butylisobutyramide’ Following general procedure H, a mixture of N-

J\( ° butylamine (4.9 mL, 50 mmol), pyridine (4.8 mL, 60 mmol), and

isobutyrylchloride (5.49 mL, 52.5 mmol) was stirred for 1 h at rt. The

crude product was purified by column chromatography (50:50 EtOAc/hexanes) to

provide the title compound as an oil (1.9 g, 27%): 'H NMR (400 MHz, CDCl3) &: 5.46

(br s, 1H), 3.23 (q, 7.2 Hz, 2H), 2.32 (septet, J = 6.8 Hz, 1H), 1.49-1.45 (m, 2H), 1.37—
1.31 (m, 2h), 1.14 (d, /= 7.2 Hz, 6H), 0.92 (t, /= 7.2 Hz, 3H).

Bu <
nuN
H

Me o N-isopentylbenzamide'® Following general procedure H, a mixture of 3-
Me)\/\N Phmethybutylamine (2.9 mL, 25 mmol), pyridine (2.4 mL, 30 mmol), and
benzoyl chloride (3.0 mL, 26.3 mmol) was stirred for 1 h at rt. The
crude product was purified by column chromatography (25:75 EtOAc/hexanes) to
provide the title compound (3.62 g, 76%): "H NMR (400 MHz, CDCls) &: 7.75 (d, J = 6.8
Hz, 2H), 7.51-7.47 (m, 1H), 7.44-7.40 (m, 2H), 6.08 (br s, 1H), 3.50-3.45 (m, 2H), 1.68
(septet, J= 6.4 Hz, 1H), 1.51 (q, J= 7.6 Hz, 2H), 0.95 (d, /= 6.4 Hz, 6H).

H

N-(3-phenoxypropyl)pentanamide A mixture of 4-phenoxybutyric acid
j\ (3.6 g, 20 mmol), N-butylamine (2.0 mL, 20 mmol), HOBt (169 mg), and

DCC (4.6 g, 22 mmol) was stirred for 1 h at rt. The reaction mixture was
diluted with CH,Cl, and sat. NH4CIl. The organic layer was washed with
brine, dried over Na,SOs, filtered, and concentrated. The crude product was
purified by column chromatography (25:75 EtOAc/hexanes) to provide the title
compound as a white solid (3.8 g, 85%): mp 65 °C; 'H NMR (400 MHz, CDCLs) §: 7.27—
7.22 (m, 2H), 6.91 (t, J= 7.6 Hz, 1H), 6.87-6.83 (m, 2H), 5.53 (br s, 1H), 3.97 (t, /= 6.0
Hz, 2H), 3.21 (q, J = 6.8 Hz, 2H), 2.34 (t, J = 6.8 Hz, 2H), 2.12-2.06 (m, 2H), 1.45-1.37
(m, 2H), 1.32-1.29 (m, 2H), 0.86 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) &:
172.2, 158.7, 129.4, 120.7, 114.3, 66.7, 39.2, 33.0, 31.6, 25.2, 20.0, 13.7; IR (thin film)
3323, 2963, 1541 cm™; Anal. Caled. For C4Hy NO,: C, 71.46; H, 8.99. Found: C, 71.68;
H, 8.92.

PhO

HN__O

n-Bu

? Cashman, T. J.; Linton, B. R. Org. Lett. 2007, 9, 5457.
10 Huang, P.-Q.; Zheng, X.; Deng, X.-M. Tetrahedron Lett. 2001, 42, 9039.
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JOL N-ethylpiperidine-1-carboxamide Following general procedure I, a

Me” NN mixture of piperidine (4.94 mL, 50 mmol), triethylamine (7.6 mL, 55

mmol), and ethyl isocyanate (4.12 mL, 52.5 mmol) was stirred for 2 h at

rt. After workup, the resulting solid was used directly (6.2 g, 79%): mp 83 °C; '"H NMR

(400 MHz, CDCl3) 8: 4.40 (br s, 1H), 3.31-3.22 (m, 6H), 1.59-1.50 (m, 6H), 1.12 (t, J =

7.2 Hz, 3H); >C NMR (100 MHz, CDCL) §: 157.7, 44.7, 35.6, 25.5, 24.4, 15.5; IR (thin
film) 3343, 2928, 1617, 1543 cm™.

o N-phenethylpyrrolidine-1-carboxamide'' Following general procedure
Ph\/\N)L,D I, a mixture of pyrrolidine (1.65 mL, 20 mmol), triethylamine (3.1 mL, 22

4 mmol), and phenylethyl isocyanate (3.1 mL, 21 mmol) was stirred for 2 h
at rt. After workup, the resulting solid was used directly (4.01 g, 92%): mp 78-80 °C (lit
84-85 °C); '"H NMR (400 MHz, CDCl;) &: 7.77-7.75 (m, 2H), 7.49—7.44 (m, 1H), 7.43—
7.37 (m, 2H), 6.34 (br s, 1H), 3.46-3.39 (m, 2H), 1.61-1.55 (m, 2H), 1.37-1.29 (m, 6H),
0.90-0.86 (m, 3H).

nBu. Coz  benzyl butylcarbamate'’ Following general procedure J, a mixture of N-

butylamine (4.9 mL, 50 mmol), NaHCO; (6.3 g, 75 mmol), and benzyl
chloroformate (10.7 mL, 75 mmol) was stirred for 2 h at rt. The crude reaction mixture
was purified by column chromatography (8-80% EtOAc/hexanes) to provide the title
compound as an oil (4.52 g, 44%): '"H NMR (400 MHz, CDCls) §: 7.33-7.26 (m, 5H);
5.06 (s, 2H), 4.75 (br s, 1H), 3.16 (q, J = 6.8 Hz, 2H), 1.48-1.41 (m, 2H), 1.35-1.26 (m,
2H), 0.89 (t, J = 7.2 Hz, 3H).

j\ Me jsopropyl benzylcarbamate’ Following general procedure J, a mixture

/\H 0" "Me of N-benzylamine (2.18 mL, 20 mmol), NaHCO; (2.52 g, 30 mmol), and

isopropyl chloroformate (3 mL, 30 mmol) was stirred for 2 h at rt. The

crude product was purified by column chromatography (10-80% EtOAc/hexanes) to

provide the title compound as an oil (3.4 g, 89%): 'H NMR (400 MHz, CDCl;) &: 7.36—
7.26 (m, 5H), 4.96—4.88 (m, 2H), 4.37 (d, J= 5.6 Hz, 2H), 1.24 (d, /= 6.4 Hz, 6H).

Ph

)OL ve methyl cyclopropylmethylcarbamate Following general procedure J, a
VAH © mixture of cyclopropylmethanamine (1.97 mL, 20 mmol), NaHCO; (2.52
g, 30 mmol), and methyl chloroformate (2.31 mL, 30 mmol) was stirred for 2 h at rt. The
crude product was purified by column chromatography (10-80% EtOAc/hexanes) to
provide the title compound as an oil (1.18 g, 60%): 'H NMR (400 MHz, CDCl;) : 4.79
(br s, 1H), 3.66 (s, 3H), 3.03 (t, /= 5.6 Hz, 2H), 0.98-0.91 (m, 1H), 0.51-0.46 (m, 2H),
0.19-0.15; *C NMR (100 MHz, CDCL) &: 157.0, 51.9, 45.8, 11.0, 3.1; IR (thin film)
3335, 1704, 1537, 1256 cm’.

1 Yamaguchi, J.; Murayama, Y.; Suyama, T.; Bull. Chem. Soc. Jpn. 2002, 75, 329.
'2 McGhee, W.; Riley, D.; Christ, K.; Pan, Y.; Parnas, B. J. Org. Chem. 1995, 60, 2820.
13 Mormeneo, D.; Llebaria, A.; Delgado, A. Tetrahedron Lett. 2004, 45, 683 1.
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nOct. .Boc  tept-butyl octylcarbamate'® Di-fert-butyl dicarbonate (5.7 mL, 25 mmol)

was added to N-octylamine (4.1 mL, 25 mmol) and the reaction was stirred
neat for 2 h. The resulting oil was purified by column chromatography (10:90
EtOAc/hexanes) to provide the title compound (4.6 g, 81%): 'H NMR (400 MHz, CDCl;)
d:4.46 (br s, 1H), 3.10 (q, J = 6.8 Hz, 2H), 1.43 (br s, 11H), 1.30-1.20 (m, 10H), 0.87 (t,
J=6.8 Hz, 3H).

"'H:"f‘ ’U@ N-hexyl-1-phenylmethanesulfonamide Following general procedure K,

5. a mixture of N-hexylamine (3.3 mL, 25 mmol), triethylamine (4.21 mL,

30 mmol), DMAP (152 mg) and phenylmethanesulfonyl chloride (5.24 g,

27.5 mmol) was stirred for 2 h at rt. The crude product was purified by column

chromatography to provide the title compound as a solid (1.6 g, 25%): mp 97 °C; 'H

NMR (400 MHz, CDCl;) 6: 7.40-7.37 (m, SH), 4.24 (s, 2H), 4.04 (br s, 1H), 2.97 (q, J =

6.4 Hz, 2H), 1.48-1.42 (m, 2H), 1.31-1.22 (m, 6H), 0.87 (t, J = 8.0 Hz, 3H); °C NMR

(100 MHz, CDCls) &: 130.5, 129.4, 128.7, 128.6, 58.5, 43.7, 31.2, 30.2, 26.1, 22.4, 13.9;

IR (thin film) 3240, 2923, 1305 cm’'; Anal. Caled. For C13H2NO,S: C, 61.14; H, 8.29.
Found: C, 61.19; H, 8.12.

Me.Me N-isopentylbutane-1-sulfonamide Following general procedure K, a
mixture of isopentylamine (2.61 g, 30 mmol), triethylamine (5.05 mL,
HN. ve 36 mmol), DMAP (183 mg) and butanesulfonyl chloride (5.2 g, 33

/7 \/\/ e

mmol) was stirred for 2 h at rt. The crude product was purified by
column chromatography (10-80% EtOAc/hexanes) to provide the title compound as a
solid (5.03 g, 81%): mp 62 °C; 'H NMR (400 MHz, CDCl3) &: 4.13 (br s, 1H), 3.12 (q, J
= 7.2 Hz, 2H), 3.03-2.98 (m, 2H), 1.80-1.76 (m, 2H), 1.66 (septet, J = 6.4 Hz, 1H),
1.49-1.42 (m, 4H), 0.95 (t, J = 7.2 Hz, 3H), 0.91 (d, J = 6.4 Hz, 6H); >*C NMR (100
MHz, CDCls) 6: 52.0, 41.4, 39.0, 25.5, 25.3, 22.2, 21.4, 13.5; IR (thin film) 3283, 2959,
1467, 1318 cm™; Anal. Calcd. For CoH,NO,S: C, 52.14; H, 10.21. Found: C, 52.42; H,
10.14.
o Hox j\ N-hexylbenzamide'> Following general procedure H, a mixture of n-
“NTUPh o hexylamine (3.3 mL, 25 mmol), pyridine (2.4 mL, 30 mmol), and benzoyl
chloride (3.0 mL, 26.3 mmol) was stirred for 1 h at rt. The crude product
was purified by column chromatography (5-50% EtOAc/hexanes) to provide the title
compound (3.7 g, 73%): mp 46-47 °C (lit 42—44 °C); '"H NMR (400 MHz, CDCl;) &:
7.78=7.75 (m, 2H), 7.49-7.44 (m, 1H), 7.44-7.37 (m, 2H), 6.34 (br s, 1H), 3.46-3.39 (m,
2H), 1.61-1.55 (m, 2H), 1.37-1.29 (m, 6H), 0.90-0.86 (m, 3H).

s N-butyl-4-fluorobenzenesulfonamide Following general procedure K, a
5 mixture of N-butylamine (2.4 mL, 25 mmol), triethylamine (4.21 mL, 30
mmol), DMAP (152 mg) and phenylmethanesulfonyl chloride (5.35 g, 27.5

F

'* Guin, J.; Frohlich, R.; Studer, A. Angew. Chem., Int. Ed. 2008, 47, 779.
15 Erdik, E.; Daskapan, T.; J. Chem. Soc., Perkin Trans. 1,1999, 3139.
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mmol) was stirred for 2 h at rt. The crude product was purified by column
chromatography to provide the title compound as a white solid (1.24 g, 22%): mp 45 °C;
'H NMR (400 MHz, CDCl;) &: 7.91-7.86 (m, 2H), 7.22-7.16 (m, 2H), 2.95 (q, J = 6.8
Hz, 2H), 1.48-1.41 (m, 2H), 1.33-1.26 (m, 2H), 0.86 (t, J = 7.2 Hz, 3H); *C NMR (100
MHz, CDCls) o: 166.2, 163.7, 136.0, 136.7, 116.3, 116.1, 42.9, 31.4, 19.6, 13.4; IR (thin
film) 3284, 2957, 1597, 1326 cm™.
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General procedure L: Representative Procedure for In Situ IR Spectroscopy: An oven-
dried reaction tube fitted with a teflon septum, magnetic stir bar, and teflon screw valve
was taken into the glove box and charged with K,CO3; (276 mg, 2.0 mmol, pre-dried
under vacuum at 130 °C for 18 h), 3 A mol sieves (200 mg, pre-dried under vacuum at
130 °C), L6 (40 mg, 5 mol%), and [Pd(allyl)Cl], (3.6 mg, 2 mol%). The tube was
removed from the glove box and the React IR probe was secured in the reaction tube with
a teflon adapter and evacuated and backfilled with Ar (this process was repeated a total of
three times). Next, the aryl triflate/halide (1.0 mmol), amide (1.5 mmol), and toluene (4
mL) were added via syringe. The solution was placed in a 110 °C oil bath and the React
IR scans started. The growing peak at 1670 cm™ (height to single point baseline = 1722
cm™) was monitored over the course of the reaction. After completion of the reaction,
the mixture was cooled to room temperature, diluted with ethyl acetate, and dodecane
was added as an internal standard. An aliquot was analyzed by gas chromatography to
obtain a GC yield. Full Characterization for N-butyl-N-phenylacetamide: 'H NMR (400
MHz, CDCl;) d: 7.41 (t, J = 7.6 Hz, 2H), 7.34 (t, J = 7.2 Hz, 1H), 7.15 (d, J = 7.6 Hz,
2H), 3.68 (t, J= 7.6 Hz, 2H), 1.81 (s, 3H), 1.51-1.43 (m, 2H), 1.35-1.27 (m, 2H), 0.87 (t,
J=17.6 Hz, 3H); "C NMR (100 MHz, CDCl;) &: 170.0, 143.2, 129.5, 128.1, 127.7, 48.7,
29.8,22.8,19.9, 13.7; IR (thin film) 2931, 1661, 1397 cm'".

In situ IR Comparison of L6 and L9

ot o [(ally)PdCI], (1 mol%)

n-Bu Ligand (5 mol %) n-Bu

§ \H CHg KoCOg (2 equiv) N \fo
. toluene, 3 A mol sieves CH

(1.5 equiv) 110°C, 17 h 5

0.9

0.8
4 0.7
3 06 L6
s
a 0.5
©° 0.4 ; = L9
£ f
€ 0.3 /

0.2

0.1 /

0 :
0 1 2 3 4 5 6
time (h)
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Cartesian Coordinates for all Calculated
Complexes and Transition States:

Complex 1

Pd -0.000026 -1.303521 -0.870129
P -2.147600 -0.658998 -0.321496
P 2.147552 -0.659073 -0.321410
0 -0.000029 1.399872 0.394373
C-1.179288 2.011033 0.009806
C-2.279430 1.198022 -0.331888
C-3.458234 1.853243 -0.722641
H -4.325285 1.264086 -1.000791
C-3.531079 3.243598 -0.779437
H -4.452551 3.725168 -1.094622
C-2.425373 4.016366 -0.428758
H -2.498844 5.097665 -0.471500
C-1.233878 3.412463 -0.016845
C 0.000023 4.179994 0.470910

C 1.233922 3.412421 -0.016780
C2.425456 4.016288 -0.428629
H 2.498959 5.097586 -0.471348
C3.531150 3.243487 -0.779283
H 4.452655 3.725023 -1.094418
C3.458241 1.853132 -0.722524
H 4.325263 1.263933 -1.000683
C2.279394 1.197963 -0.331813
C 1.179280 2.010994 0.009859

C 0.000063 5.641429 -0.008071
H -0.876548 6.173577 0.373802
H 0.000114 5.714113 -1.100993
H 0.876655 6.173554 0.373881
C-0.000016 4.173745 2.027623
H -0.889809 4.688505 2.408486
H 0.889795 4.688442 2.408531

H -0.000058 3.153198 2.421126
C-3.660049 -1.166301 -1.270178
C-3.510048 -1.364256 -2.652900
H -2.533051 -1.215822 -3.107302
C -4.592056 -1.760776 -3.438664
H -4.458659 -1.906010 -4.507582
C-5.838581 -1.987543 -2.849867
H -6.679745 -2.308607 -3.458741
C-5.995999 -1.811432 -1.474021
H -6.960987 -1.994591 -1.008016
C-4.915812 -1.400958 -0.688810
H -5.051219 -1.268596 0.380400
C-2.599720 -1.090627 1.421988
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C-3.285532-0.222766 2.285179
H -3.568657 0.768470 1.943883
C-3.605433 -0.620829 3.585680
H -4.132464 0.065013 4.244246
C-3.249743 -1.892204 4.038452
H -3.497965 -2.200358 5.050786
C-2.565346 -2.763637 3.187617
H -2.277901 -3.752297 3.535995
C-2.235907 -2.362600 1.893007
H-1.681031-3.030767 1.239180
C3.659830-1.166349 -1.270385
C3.509639 -1.363703 -2.653181
H 2.532636 -1.214823 -3.107423
C4.591458 -1.760189 -3.439212
H 4.457914 -1.904953 -4.508176
C5.837983 -1.987540 -2.850631
H 6.678998 -2.308587 -3.459719
C5.995581 -1.812028 -1.474734
H 6.960565 -1.995621 -1.008892
C4.915583 -1.401570 -0.689244
H 5.051145 -1.269676 0.380004
C2.599935 -1.090659 1.422013
C2.235573 -2.362356 1.893331
H 1.680110 -3.030299 1.239772
C2.565205 -2.763396 3.187899
H 2.277307 -3.751841 3.536511
C3.250373 -1.892232 4.038375
H 3.498772 -2.200376 5.050669
C3.606622 -0.621109 3.585305
H 4.134253 0.064523 4.243607
C 3.286505 -0.223048 2.284867
H 3.570017 0.768006 1.943358

Me
.vie
Ph Bl 0 c
g Pd
Ph/R' Sp=Ph
\
) e

Transition State 1-TS

Pd -0.000262 -1.050693 -0.535992
P -2.115859 0.046179 0.094205

P 2.115988 0.045086 0.094208

0 0.000654 2.166876 -0.016852
C-0.001040 -3.160970 -0.487224
C-1.223144 -3.672956 -0.027308
H -2.156879 -3.340831 -0.465322
C-1.210601 -4.609104 1.011109
H -2.156060 -4.985467 1.394255
C-0.001962 -5.073415 1.538276
H -0.002323 -5.814167 2.333125
C 1.207135 -4.609840 1.011523



H 2.152235 -4.986785 1.394983
C 1.220599 -3.673701 -0.026896
H 2.154689 -3.342176 -0.464611
C-1.180521 2.643307 -0.554455
C-2.288769 1.776159 -0.552467
C-3.483873 2.260968 -1.104804
H -4.358863 1.621087 -1.124805
C-3.558858 3.544676 -1.641975
H -4.491109 3.896812 -2.074470
C-2.443562 4.380319 -1.617442
H -2.523046 5.380272 -2.029883
C-1.235160 3.949200 -1.060147
C0.001353 4.838625 -0.894211
C 1.237352 3.948507 -1.060281
C2.445934 4.378942 -1.617717
H 2.525930 5.378838 -2.030197
C3.560763 3.542679 -1.642342
H 4.493163 3.894286 -2.074948
C3.485133 2.259033 -1.105108
H 4.359776 1.618680 -1.125152
C2.289820 1.774904 -0.552635
C 1.182043 2.642656 -0.554564
C0.001635 6.018833 -1.881272
H -0.874285 6.655138 -1.724045
H 0.001488 5.679592 -2.922591
H 0.877930 6.654642 -1.724132
C0.001593 5.407440 0.555001

H -0.888252 6.026011 0.720267
H 0.891818 6.025485 0.720180
H 0.001392 4.603340 1.297225
C-3.718276 -0.720003 -0.433603
C-3.748380 -1.358083 -1.685894
H -2.847335-1.392181 -2.293585
C-4.918300-1.964413 -2.146163
H -4.924000 -2.453318 -3.116695
C-6.070453 -1.955925 -1.356214
H-6.978769 -2.436385 -1.710337
C-6.047447 -1.335802 -0.105492
H -6.938728 -1.330366 0.516935
C-4.880613 -0.719792 0.353259
H -4.875901 -0.240257 1.327302
C-2.350920 0.266853 1.916924
C-2.874254 1.432719 2.495771
H -3.159457 2.269641 1.865386
C-3.031248 1.528684 3.880690
H -3.433347 2.440770 4.314536
C-2.675747 0.459108 4.703606
H -2.798657 0.534835 5.780872
C-2.154851 -0.706458 4.136613
H -1.869877 -1.541574 4.771232
C-1.984944 -0.799173 2.755321
H-1.562516-1.701802 2.321908
C3.718081 -0.721960 -0.433334
C3.747920 -1.360484 -1.685403
H 2.846861 -1.394428 -2.293080
C4.917592 -1.967447 -2.145473

S1-28

H 4.923083 -2.456686 -3.115839
C 6.069754 -1.959152 -1.355541
H 6.977876 -2.440095 -1.709509
C 6.047005 -1.338598 -0.105027
H 6.938291 -1.333312 0.517395
C 4.880424 -0.721965 0.353524
H 4.875917-0.242113 1.327413
C2.350979 0.265898 1.916923
C 1.984281 -0.799778 2.755445
H 1.561339 -1.702211 2.322126
C2.154113 -0.706959 4.136740
H 1.868569 -1.541804 4.771458
C2.675660 0.458377 4.703607
H 2.798513 0.534192 5.780873
C3.031883 1.527615 3.880564
H 3.434490 2.439525 4.314311
C2.874961 1.431536 2.495645
H 3.160729 2.268191 1.865162
Br -0.000524 -2.697824 -2.751393

Me
.vie
oL A
Ph/,,' " O
'P\“«Pd\
Ph” R=Ph
\
) e

Transition State 2-TS

Pd -0.000112 -1.072716 -0.814234
P-2.122474 -0.067584 -0.039039
P 2.122524 -0.068020 -0.039023
0 0.000273 2.052606 0.098819
C-0.000389 -3.151404 -0.831319
C-1.220935 -3.734399 -0.468372
H -2.154338 -3.331164 -0.842572
C-1.208640 -4.838990 0.388811
H -2.154631 -5.276426 0.698967
C -0.000800 -5.388963 0.827435
H -0.000962 -6.257052 1.480732
C 1.207250 -4.839197 0.389136
H 2.153083 -5.276798 0.699539
C 1.219960 -3.734610 -0.468048
H 2.153531 -3.331543 -0.842013
C-1.180566 2.585527 -0.385596
C-2.286992 1.722827 -0.494165
C-3.476817 2.266506 -1.001876
H -4.349396 1.631628 -1.107177
C -3.549422 3.603753 -1.387190
H -4.477432 4.001817 -1.787767
C-2.437576 4433361 -1.251181
H -2.515199 5.474286 -1.545746
C-1.234447 3.941864 -0.734359
C 0.000568 4.804877 -0.456037
C 1.235371 3.941586 -0.734438
C 2.438581 4.432802 -1.251341
H 2.516423 5.473704 -1.545932
C 3.550233 3.602942 -1.387399



H 4.478307 4.000790 -1.788042
C3.477357 2.265721 -1.002042
H 4.349791 1.630647 -1.107371
C2.287440 1.722323 -0.494252
C1.181208 2.585268 -0.385654
C 0.000683 6.100436 -1.284455
H -0.875440 6.711511 -1.047578
H 0.000574 5.896632 -2.360480
H 0.877007 6.711272 -1.047710
C 0.000659 5.184353 1.053872
H -0.889358 5.776705 1.296200
H 0.890686 5.776739 1.296083
H 0.000718 4.292549 1.687905
C-3.709655 -0.776491 -0.677325
C-3.704071 -1.298069 -1.982883
H -2.784381 -1.286488 -2.563107
C -4.862900 -1.851953 -2.529538
H -4.842211 -2.251534 -3.539880
C-6.037451 -1.906818 -1.775576
H -6.937007 -2.346853 -2.198060
C-6.049299 -1.403498 -0.473020
H -6.958569 -1.449373 0.121026
C -4.893995 -0.840272 0.073555
H -4.914276 -0.451635 1.087200
C-2.382719-0.053236 1.792572
C-2.922233 1.037414 2.490975
H -3.206424 1.937519 1.954453
C-3.097307 0.977197 3.875720
H -3.512425 1.832405 4.403044
C-2.743125-0.174919 4.579058
H -2.879838 -0.220490 5.656343
C-2.206719 -1.266782 3.892550
H -1.923666 -2.165953 4.433555
C-2.019840-1.204474 2.511698
H -1.588262 -2.052979 1.987513
C3.709592 -0.777312 -0.677152
C3.703951 -1.299082 -1.982634
H 2.784276 -1.287439 -2.562880
C4.862706 -1.853230 -2.529182
H 4.841975 -2.252955 -3.539466
C6.037231 -1.908170 -1.775187
H 6.936727 -2.348407 -2.197588
C6.049131 -1.404663 -0.472703
H 6.958380 -1.450599 0.121371
C 4.893905 -0.841172 0.073763
H 4.914224 -0.452397 1.087355
C2.382631 -0.053584 1.792609
C2.019227 -1.204595 2.511831
H 1.587352-2.052984 1.987703
C2.205949 -1.266820 3.892709
H 1.922482 -2.165815 4.433790
C2.742724 -0.175093 4.579144
H 2.879318 -0.220596 5.656446
C3.097426 0.976806 3.875709

H 3.512828 1.831911 4.402976
C2.922500 1.036936 2.490942

S1-29

H 3.207083 1.936874 1.954346
C1-0.000060 -2.463386 -2.951942

Br M

Ph..,
Phgdgp\‘Ph
Ph

Complex 2a
Pd 0.002880 -1.024404 -0.787112
P -2.129449 -0.045382 0.204996
P 2.127898 -0.029602 0.207983
0 -0.0096302.050529 0.047848
C0.011713-2.872165 -0.064920
C-1.195922 -3.519276 0.202065
H -2.146435 -3.052250 -0.025901
C-1.178812 -4.807255 0.752611
H -2.123557 -5.303028 0.962618
C 0.029683 -5.452578 1.015109
H 0.036728 -6.453786 1.437386
C 1.228681 -4.808767 0.708725
H 2.179802 -5.305915 0.883765
C 1.227369 -3.521005 0.157584
H 2.169255 -3.054975 -0.105657
C-1.194970 2.540362 -0.469876
C-2.303386 1.675146 -0.455081
C-3.5048862.156879 -0.995881
H-4.378417 1.514969 -1.008792
C -3.584488 3.441830 -1.528075
H -4.520100 3.795063 -1.951784
C-2.469097 4.278102 -1.510750
H-2.554114 5.278815 -1.919897
C-1.253505 3.848273 -0.968087
C-0.019537 4.742772 -0.809530
C 1.223002 3.859103 -0.962230
C2.437197 4.299933 -1.499178
H 2.515237 5.301561 -1.907459
C 3.559952 3.473551 -1.511789
H 4.494397 3.835232 -1.930925
C 3.489009 2.187473 -0.981167
H 4.368075 1.553139 -0.991007
C 2.289335 1.694562 -0.446340
C 1.173656 2.550438 -0.464844
C-0.022292 5912031 -1.810071
H -0.900981 6.546555 -1.662092
H-0.018532 5.560412 -2.847119
H 0.850344 6.553951 -1.658186
C -0.025494 5.326326 0.633867
H-0.918226 5.942790 0.790804
H 0.861741 5.949502 0.795385
H -0.024432 4.529914 1.384674
C-3.712530-0.835490 -0.324292
C-3.737807 -1.445023 -1.591619



H -2.839914 -1.456377 -2.206840
C-4.905470-2.053117 -2.055283
H -4.911090 -2.521091 -3.035800
C-6.052490 -2.073003 -1.258277
H -6.958013 -2.554603 -1.618008
C-6.030675 -1.480643 0.006323
H -6.918759 -1.498421 0.632886
C -4.868069 -0.863451 0.472534
H -4.860987 -0.404505 1.456544
C-2.337373 0.170749 2.027803
C-2.812914 1.354063 2.612939
H -3.077763 2.200028 1.986087
C-2.950755 1.453455 3.999328
H -3.317403 2.377864 4.438182
C-2.623246 0.371119 4.817134
H -2.732184 0.449320 5.895626
C-2.150333 -0.811510 4.243596
H -1.889135-1.657342 4.874020
C-1.999927 -0.909896 2.860545
H-1.618767 -1.830051 2.426027
C3.717856 -0.804581 -0.323241
C3.750163 -1.405746 -1.594402
H 2.853425-1.420185 -2.211239
C4.923219 -2.002038 -2.059844
H 4.934113 -2.463702 -3.043308
C 6.068975 -2.018191 -1.260953
H 6.978812 -2.490500 -1.622110
C 6.040341 -1.434000 0.007296
H 6.927472 -1.448818 0.635286
C4.872194 -0.828765 0.475377
H 4.859972 -0.376053 1.462204
C2.3332550.179702 2.031603
C2.009625 -0.910002 2.858010
H 1.640486 -1.832485 2.417972
C2.158899 -0.817699 4.241595
H 1.908755 -1.670464 4.867145
C2.616688 0.367618 4.821891

H 2.724750 0.440999 5.900810
C2.930322 1.458755 4.010339
H 3.285200 2.385204 4.454533
C2.793725 1.365611 2.623391

H 3.0477852.218418 2.001347
Br 0.009572 -1.885657 -3.260888

Br

Phal 4Ph

P—Pd—
R
Ph Ph

Complex 2b

Pd -0.000499 -0.693294 0.791969
P -2.275538 -0.254540 0.255185
P 2.275619 -0.257420 0.255287
0 0.000724 1.475351 -0.983642

C-0.002172 -2.443165 -0.234183
C-0.003690 -3.607271 0.549153
H -0.003917 -3.538935 1.635239
C-0.004956 -4.871031 -0.054317
H -0.006133 -5.763269 0.568470
C-0.004729 -4.985967 -1.446571
H -0.005738 -5.967101 -1.915156
C-0.003196 -3.830365 -2.229470
H -0.002969 -3.906526 -3.314539
C-0.001884 -2.567568 -1.627481
H -0.000553 -1.681197 -2.255831
C-1.183464 2.178413 -0.819876
C-2.300706 1.526851 -0.258622
C-3.472700 2.280282 -0.094105
H -4.343902 1.815784 0.354268
C-3.530869 3.619198 -0.468341
H -4.444793 4.185931 -0.316254
C-2.416508 4.229653 -1.039697
H-2.477513 5.270826 -1.336369
C-1.231462 3.516870 -1.238429
C0.002315 4.085716 -1.945820
C1.235743 3.515051 -1.239297
C2.421989 4.226096 -1.041532
H 2.484311 5.267145 -1.338370
C3.5358453.614072 -0.470835
H 4.450779 4.179404 -0.319605
C3.475851 2.275367 -0.096168
H 4.346640 1.809602 0.351745
C2.302578 1.523672 -0.259686
C1.186014 2.176710 -0.820537
C0.001418 3.580203 -3.418572
H -0.887975 3.946096 -3.944680
H 0.000329 2.487089 -3.465013
H 0.891243 3.944324 -3.945176
C0.003424 5.623429 -1.963636
H -0.872621 6.004162 -2.497307
H 0.879718 6.002969 -2.497736
H 0.003967 6.043835 -0.952468
C-3.011505-1.121838 -1.198381
C-3.260848 -0.479198 -2.418646
H -3.043725 0.577708 -2.532199
C-3.800803 -1.188048 -3.495701
H -3.989892 -0.674251 -4.434680
C-4.101910 -2.543155 -3.364632
H -4.524402 -3.092597 -4.201756
C-3.853939-3.192725 -2.152033
H -4.075813 -4.250700 -2.043207
C-3.306976 -2.490905 -1.080535
H -3.098262 -3.012499 -0.151309
C-3.605539 -0.426874 1.526239
C-4.953973-0.611021 1.173012
H -5.242549 -0.655476 0.127609
C-5.930222 -0.752571 2.160070
H -6.968701 -0.894863 1.872551
C-5.572803 -0.718093 3.509570
H -6.333614 -0.832431 4.277376



C-4.235383 -0.541566 3.867647
H -3.948753 -0.515095 4.915433
C-3.254104 -0.399273 2.884928
H-2.217702 -0.245234 3.167588
C3.010758 -1.126551 -1.197601
C3.302518 -2.496392 -1.079384
H3.091162 -3.017419 -0.150442
C 3.848995 -3.199627 -2.150193
H 4.067908 -4.258190 -2.041137
C4.100113 -2.550680 -3.362493
H 4.522178 -3.101207 -4.199120
C3.802778 -1.194782 -3.493899
H 3.994406 -0.681472 -4.432630
C3.263347 -0.484516 -2.417499
H 3.049233 0.572976 -2.531282
C3.606026 -0.428675 1.526225
C4.953612 -0.618705 1.172986
H 5.241453 -0.668693 0.127646
C5.929998 -0.758840 2.160129
H 6.967808 -0.905890 1.872576
C5.573639 -0.716588 3.509687
H 6.334594 -0.829597 4.277544
C4.237054 -0.533768 3.867753
H3.951173 -0.501099 4.915575
C3.255577 -0.393126 2.885002
H 2.219808 -0.234594 3.167623
Br -0.000650 1.277040 2.608033

Me,vMe
ene
~p Br~pd—p<Ph
PR
Ph

Complex 2¢

Pd 0.682851 -0.545008 -1.128300
P -2.233380 -0.649555 0.319256
P 2.040797 0.208175 0.611108
0-0.374875 1.599571 -0.422207
C 1.654303 -2.263711 -1.363681
C 1.194896 -3.361304 -0.628355
H 0.349487 -3.256178 0.046279
C 1.817959 -4.607083 -0.773745
H 1.453122 -5.457473 -0.201855
C2.893084 -4.758982 -1.650739
H 3.374545 -5.726851 -1.764009
C 3.337255 -3.661673 -2.390574
H 4.163384 -3.773091 -3.089130
C2.719811 -2.413366 -2.253126
H 3.058028 -1.577071 -2.854592
C-1.706387 2.010694 -0.519415
C-2.700157 1.056681 -0.253908
C -4.032665 1.465253 -0.409017
H -4.827611 0.746215 -0.239049

SI-31

C-4.3465172.775352 -0.763115
H -5.384966 3.075068 -0.872318
C-3.329501 3.705995 -0.971094
H -3.591527 4.724504 -1.235486
C-1.983902 3.339317 -0.862469
C-0.815499 4.284284 -1.160280
C 0.353525 3.887932 -0.251523
C 1.301501 4.779665 0.261354
H 1.171293 5.846108 0.113485
C2.434995 4.324784 0.938330
H 3.159759 5.037951 1.319836
C2.660655 2.957819 1.082814
H 3.573965 2.603853 1.550804
C1.723435 2.028617 0.608705

C 0.564993 2.525467 -0.008867
C-0.374560 4.061545 -2.637787
H-1.192712 4.330999 -3.315109
H-0.113864 3.015842 -2.828005
H 0.494906 4.686113 -2.873912
C-1.205374 5.761731 -0.979404
H-2.011252 6.036161 -1.665786
H-0.361794 6.416384 -1.218503
H -1.533328 5.976775 0.043522
C-3.680022 -1.647753 -0.265384
C-3.609878 -2.160648 -1.573058
H -2.744761 -1.942957 -2.195299
C -4.648337-2.943106 -2.079636
H -4.580977 -3.328634 -3.093500
C-5.760670 -3.238079 -1.287913
H -6.564242 -3.854907 -1.682232
C-5.833468 -2.741850 0.014815
H -6.694678 -2.968969 0.638509
C -4.801446 -1.949901 0.523933
H -4.869547 -1.572994 1.539920
C-2.544260 -0.529146 2.144564
C-3.028729 0.608667 2.807770
H -3.284193 1.498789 2.242044
C-3.198068 0.608277 4.195257
H -3.576130 1.499932 4.689492
C-2.895935 -0.530296 4.942288
H -3.035217 -0.530893 6.020277
C-2.409596 -1.669338 4.295031
H -2.165680 -2.560585 4.867278
C-2.224875 -1.663227 2.913591
H -1.830318 -2.550600 2.423940
C3.863092 0.131958 0.361387
C4.357466 0.414883 -0.922911
H 3.663600 0.640261 -1.728456
C5.729052 0.406652 -1.168551
H 6.098484 0.628760 -2.165927
C6.623861 0.100776 -0.139462
H 7.692872 0.085555 -0.333818
C 6.140259 -0.190553 1.136104
H 6.830575 -0.431969 1.939932
C4.766109 -0.172662 1.389390
H 4.402650 -0.400235 2.386112



C1.776707 -0.372600 2.332552
C1.932032 -1.745199 2.597822
H 2.192467 -2.428707 1.794338
C 1.752795 -2.234601 3.890930
H 1.883935 -3.295508 4.086413
C 1.399982 -1.367399 4.928338
H 1.256083 -1.751693 5.934532
C1.226679 -0.007979 4.667536
H 0.942046 0.669647 5.467633

C1.416617 0.490432 3.377032

H 1.284270 1.550666 3.186623

Br -0.436382 -0.735535 -3.433804

Me, ,Me

ph\l © |,Ph

P P7,
ph “pd 'Ph
~
Br

Complex 2d

Pd 0.529538 -1.291506 -0.316895
P -1.993910 -0.592734 -0.011542
P 1.792527 0.692770 0.231959
0 -0.705941 2.080621 -0.220930
C2.239628 -2.173941 -0.947200
C3.151147 -2.824983 -0.113397
H 2.987857 -2.860301 0.959219
C4.271415 -3.457130 -0.661254
H 4.973258 -3.965795 -0.004077
C 4.485907 -3.448661 -2.041505
H 5.355486 -3.945941 -2.463984
C 3.567563 -2.809093 -2.875671
H 3.715420 -2.806558 -3.953642
C2.444082 -2.174119 -2.330925
H 1.730777 -1.690914 -2.995098
C-1.948919 2.125615 -0.816460
C-2.719098 0.958737 -0.741587
C -4.002920 1.006003 -1.308439
H -4.636197 0.127198 -1.273559
C-4.462291 2.159947 -1.939796
H -5.455834 2.175345 -2.378577
C-3.649671 3.291505 -2.021924
H -4.022955 4.174661 -2.529347
C-2.372633 3.299467 -1.453915
C-1.4413404.517776 -1.426355
C 0.000858 4.000206 -1.487933
C 1.069567 4.676092 -2.086690
H 0.893254 5.602138 -2.623635
C2.371669 4.184942 -1.988697
H 3.190174 4.730172 -2.449728
C2.635188 3.006579 -1.289604
H 3.654759 2.650072 -1.206471

S1-32

C1.590121 2.281310 -0.701346
C 0.296204 2.804641 -0.824923
C-1.747348 5.502416 -2.568230
H -2.769232 5.884895 -2.488127
H -1.628823 5.034509 -3.551248
H-1.086319 6.372834 -2.516871
C-1.635217 5.253116 -0.068310
H -2.667441 5.609602 0.025762
H-0.9613116.115197 -0.002249
H -1.424583 4.589174 0.775797
C-3.114777 -1.838670 -0.791429
C-2.815325-2.258897 -2.096555
H-1.913312-1.902279 -2.585810
C-3.652198 -3.150837 -2.763587
H -3.402579 -3.472132 -3.771126
C-4.793889 -3.648397 -2.130104
H -5.440114 -4.353861 -2.645713
C-5.094522 -3.243951 -0.829682
H -5.976947 -3.631408 -0.327039
C-4.262265 -2.339912 -0.163508
H -4.507865 -2.034038 0.848340
C-2.543768 -0.542578 1.752131
C-3.187814 0.566074 2.318323
H -3.412270 1.435560 1.708780
C-3.5517920.561189 3.667232
H -4.049568 1.429273 4.091749
C-3.286874 -0.553861 4.462513
H -3.578697 -0.559618 5.509595
C-2.646777 -1.664483 3.904922
H -2.439875 -2.539698 4.515505
C-2.267744 -1.659257 2.562538
H -1.763487 -2.522838 2.135700
C 3.633865 0.534643 0.314594
C4.333123 0.658790 1.523804
H 3.799681 0.861296 2.445460
C5.723208 0.521238 1.557049
H 6.247226 0.617553 2.504299

C 6.433582 0.264395 0.385277

H 7.514642 0.156952 0.413290
C5.746186 0.136132 -0.823964
H 6.286172 -0.080842 -1.741200
C4.358693 0.262152 -0.858750
H 3.8393350.121862 -1.800408
C 1.343689 1.176887 1.956924
C0.901901 0.186828 2.846083

H 0.781715 -0.835456 2.497681
C0.602194 0.509341 4.171435

H 0.246838 -0.266064 4.843346
C0.737506 1.823283 4.620470

H 0.498183 2.075009 5.650263
C1.177839 2.815965 3.741465

H 1.286285 3.841252 4.085598

C 1.481052 2.495918 2.418043

H 1.828527 3.274192 1.745370
Br -0.279334 -3.740050 -0.020454



Ol

Ar
MeO Ar = 3,5-CF3Ph

iPr O Pr Pd
iPr

Complex 3

C-4.292881 -1.336981 -0.845269
C-4.557232-0.262333 -1.685198
C-3.991466 0.990102 -1.355255
C-3.189374 1.170448 -0.204375
C-2.853109 0.006294 0.575463
C-3.431124 -1.237961 0.266296
H -4.739983 -2.300819 -1.076671
H-4.276218 1.866331 -1.930109
C-1.868923 0.125524 1.712258
C-0.461436 0.132915 1.528647
C-2.3905800.193928 3.027106
C0.381442 0.168732 2.671823
C-1.542202 0.264933 4.129540
C-0.159605 0.245359 3.953590
H-1.939813 0.321779 5.135871
H 0.482638 0.274203 4.825681

P 0.266531 0.155830 -0.197872
C-3.121349 -2.507293 1.056612
H -2.403429 -2.250960 1.842107
C-5.464413 -0.418998 -2.897310
H-5.737150 -1.481432 -2.957075
C-4.749518 -0.051048 -4.211548
H -4.458148 1.006021 -4.224459
H -3.842764 -0.650649 -4.349135
H -5.408102 -0.224594 -5.071054
C-6.772056 0.383003 -2.739787
H -7.438988 0.206029 -3.592138
H -7.303799 0.098006 -1.825310
H -6.575004 1.460711 -2.690450
C-2.941835 2.587203 0.330683
H -2.065892 2.545123 0.987361
C-2.654098 3.636280 -0.758134
H -2.309434 4.570437 -0.299837
H-1.879211 3.288535 -1.452892
H -3.548608 3.873111 -1.346530
C -4.143000 3.037701 1.191163
H -3.943922 4.017331 1.642850
H -5.045535 3.128075 0.574316
H -4.350492 2.320077 1.989317
C-2.460372 -3.584639 0.173183
H-2.116771 -4.427042 0.784374
H -3.159826 -3.975323 -0.575264
H -1.593649 -3.181234 -0.360989
C-4.378568 -3.062198 1.754119
H-5.138168 -3.368159 1.024983
H -4.125924 -3.942227 2.358282
H -4.825483 -2.307995 2.409421

Me
Ar
!

S1-33

0-3.757767 0.179726 3.129940
0 1.724292 0.094443 2.441771
C-4.337820 0.241231 4.423530
H -4.067479 1.169362 4.944517
H-5.417336 0.218527 4.265620
H -4.043222 -0.618883 5.039248
C2.627750 0.283548 3.523097
H 2.588799 -0.556477 4.228356
H 3.620159 0.341611 3.073980
H 2.419627 1.219031 4.057077
C1.617908 1.428668 -0.100242
C2.975859 1.137034 0.068558
C 1.238672 2.767664 -0.255742
C3.923703 2.161869 0.102725
H 3.300429 0.110485 0.192291
C2.187005 3.791101 -0.212081
H 0.194122 3.010213 -0.420896
C 3.538468 3.496065 -0.032343
H 4.276419 4288116 -0.001317
C1.192567 -1.442083 -0.329137
C 1.880073 -1.698623 -1.528924
C1.142337 -2.450027 0.637150
C2.521052 -2.916633 -1.735386
H 1.908586 -0.943116 -2.308192
C1.767458 -3.682924 0.414276
H 0.610844 -2.287582 1.567802
C2.465311 -3.922812 -0.764266
H 2.956197 -4.874370 -0.930060
C5.359998 1.803066 0.373533
C1.737239 5.211766 -0.430224
C 3.222966 -3.197598 -3.038920
C1.672504 -4.734346 1.488042
F 2.651642 6.105245 0.003960
F 1.519337 5.467666 -1.739704
F 0.576397 5.470314 0.215579
F 6.203442 2.819764 0.106440
F 5.543305 1.469625 1.680194
F 5.756452 0.736162 -0.351574
F 4.371494 -3.882808 -2.843307
F 3.529807 -2.064575 -3.703670
F 2.455044 -3.948437 -3.860793
F 2.244700 -4.315933 2.640908
F 2.273368 -5.887906 1.134094
F 0.382456 -5.022005 1.782844
Pd-1.435842 0.618594 -1.617064



OM?\r
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Cl
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Transition State 3-TS

C 2.954601 -0.083568 0.835238
C 3.362082 -1.419736 0.595980
C4.325332 -1.664603 -0.390279
C4.906414 -0.642277 -1.142656
C4.490727 0.667412 -0.887273
C 3.534271 0.971779 0.086410

C 2.056372 0.240985 2.004445

C 0.650762 0.380843 1.939798
C-0.0711410.738814 3.110512
C 0.589980 0.921459 4.321793

C 1.974641 0.771866 4.389744
C2.705176 0.447035 3.249409

H 4.637731 -2.689202 -0.577055
H 4.929608 1.482916 -1.456227
H 0.045198 1.196231 5.216990
H 2.469479 0.926126 5.341210

P -0.239040 0.073692 0.340427
Pd 0.941288 -0.773918 -1.451943
C-0.291276 -1.593428 -3.113108
C-1.040241-0.612276 -3.782837
C-0.871720-2.817929 -2.746362
C-2.406121-0.824521 -3.978791
H -0.567290 0.303265 -4.120730
C -2.240377 -3.003150 -2.947159
H -0.268845 -3.599418 -2.297445
C-3.014348 -2.012111 -3.557540
H -2.993461 -0.046346 -4.458113
H -2.695262 -3.933412 -2.617930
C11.650580 -1.684750-3.617155
H -4.076174 -2.169885 -3.721869
C 3.184401 2.438263 0.335671
C2.676014 3.148077 -0.934410
C4.3764153.198127 0951774
H 2.373119 2.470654 1.069517
H 1.860792 2.585685 -1.402475
H 2.303697 4.149161 -0.687605
H 3.471801 3.261042 -1.679867
H4.717091 2.712404 1.871982
H 5.224549 3.232393 0.257726
H 4.094783 4.231732 1.187127
C 2.821703 -2.595687 1.409323
C 3.875452-3.112076 2.410819
C2.315301 -3.750192 0.522800
H 1.967054 -2.234471 1.991778
H 4.222936 -2.309862 3.068326
H 3.457934 -3.915767 3.029691

S1-34

H 4.748556 -3.514491 1.882946
H 1.643997 -3.378683 -0.259976
H 3.139979 -4.273563 0.025168
H 1.772169 -4.487139 1.126093
C5.973308 -0.951905 -2.184094
C 7.349002 -0.400018 -1.760296
C 5.585979 -0.448156 -3.586842
H 6.060464 -2.045621 -2.239710
H 7.649588 -0.790817 -0.781739
H 8.118738-0.677132 -2.490712
H 7.332091 0.694441 -1.692067
H 4.617277 -0.852504 -3.898295
H 5.515130 0.645800 -3.613033
H 6.339976 -0.748779 -4.324290
0-1.416660 0.913070 2.967401
04.067973 0.315039 3.243574
C-2.216940 1.118372 4.124944
H -3.251736 1.070468 3.783395
H -2.048787 0.330914 4.869906
H -2.020416 2.098507 4.577643
C4.773135 0.518232 4.457934
H 5.826467 0.366089 4.217044
H 4.632475 1.537521 4.841615
H 4.469661 -0.203675 5.227859
C-1.658172-1.035421 0.792180
C-2.955401 -0.590490 1.068285
C-1.410966 -2.412873 0.792908
C-3.971213 -1.502218 1.361717
H -3.179640 0.469439 1.062424
C-2.429388 -3.322572 1.085061
H -0.420542 -2.780045 0.546635
C-3.717246 -2.874056 1.374457
H -4.509213 -3.578088 1.597707
C-1.044490 1.685161 -0.072185
C-1.909657 1.720347 -1.175526
C-0.722698 2.889758 0.564689
C-2.443497 2.929901 -1.622982
H -2.155373 0.803853 -1.702407
C-1.247960 4.098368 0.102429
H-0.061427 2.893686 1.423057
C-2.113456 4.128794 -0.991301
H -2.525413 5.067148 -1.341742
C-3.3366772.916311 -2.836385
C-0.819593 5.384972 0.757219
C-5.332116 -0.965791 1.716045
C-2.124752 -4.794580 1.006904
F -3.098935 -5.547909 1.556020
F -1.980470 -5.201781 -0.278852
F -0.967868 -5.098439 1.638562
F -6.264650 -1.935589 1.790899
F -5.312420 -0.338665 2.923048
F -5.757836 -0.052022 0.818890
F -4.305080 1.980329 -2.729977
F -2.635879 2.619769 -3.959234
F -3.937639 4.105271 -3.043400
F -1.733705 6.364239 0.594606



F 0.345237 5.841825 0.236438
F-0.617702 5.229495 2.084494

OM(QJy

I
p Y

MeO
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iPr

Complex 4

C -3.284597 -1.446947 -0.539798
C -4.045155 -0.365225 -0.985372
C-3.559192 0.917935 -0.709176
C-2.356023 1.146343 -0.036155
C-1.572416 0.032392 0.416174
C-2.086588 -1.296049 0.190749
H -3.659756 -2.453117 -0.712720
H -4.137359 1.779032 -1.034474
C-0.454724 0.267218 1.427910
C 0.935766 0.310149 1.141354

C -0.886405 0.456307 2.768546
C 1.839022 0.557263 2.207686

C 0.025331 0.695179 3.791298

C 1.389683 0.748320 3.510910
H -0.305879 0.838511 4.812871
H 2.084019 0.933629 4.321591

P 1.538418 -0.064141 -0.612512
C-1.506257 -2.530540 0.889747
H -0.529935 -2.252600 1.298100
C -5.349887 -0.585030 -1.738011
H -5.506832 -1.671080 -1.800316
C-5.278813 -0.048484 -3.181092
H -5.131150 1.038078 -3.193209
H -4.446438 -0.503634 -3.729705
H -6.206559 -0.265366 -3.725210
C-6.557759 0.010268 -0.989072
H-7.492314-0.212197 -1.518873
H -6.633438 -0.397588 0.024985
H -6.476027 1.100557 -0.904414
C-1.933598 2.594998 0.212452
H -0.904976 2.586135 0.586628
C-1.948228 3.440052 -1.077761
H -1.507506 4.427378 -0.892154
H -1.385093 2.956352 -1.882502
H -2.969560 3.603218 -1.441297
C-2.8114843.270371 1.286731
H -2.464859 4.293035 1.482675
H -3.855745 3.328798 0.956050
H -2.791045 2.709854 2.224630
C-1.281343 -3.717514 -0.064353
H -0.790186 -4.543029 0.465577
H -2.225385 -4.104841 -0.465452
H -0.649897 -3.422516 -0.910838
C-2.400924 -2.960218 2.072154
H -3.380478 -3.302898 1.716797

S1-35

H -1.937025 -3.786741 2.625077
H-2.568731 -2.129198 2.762633
0-2.240336 0.379571 2.983874
03.172760 0.585718 1.886617
C-2.725430 0.549229 4.304687
H -2.482691 1.544598 4.700863
H -3.809681 0.443328 4.238074
H -2.327451-0.216178 4.984665
C4.121532 0.770268 2.922939
H 4.059610 -0.028309 3.674014
H 5.100361 0.737112 2.440580
H 3.997156 1.742031 3.419108
Pd -0.466932 -0.671424 -1.505995
C2.491472 1.461495 -1.262560
C1.731593 2.762936 -0.947304
C3.990720 1.628598 -0.941610
H 2.408473 1.296753 -2.347112
C2.330675 3.968597 -1.691398
H 1.767732 2.948805 0.135465
H 0.677340 2.653155 -1.216266
C4.586350 2.825022 -1.707910
H 4.118086 1.784899 0.133781
H 4.550550 0.722660 -1.199362
C3.830018 4.126121 -1.404517
H 1.789197 4.882538 -1.413753
H 2.181075 3.833430 -2.772862
H 5.649530 2.933429 -1.454724
H 4.542785 2.624278 -2.788863
H 4.246818 4.956850 -1.988768
H 3.970551 4.386358 -0.344569
C2.890036 -1.369385 -0.406415
C2.441632 -2.557422 0.463711
C3.324223 -1.871412 -1.800715
H 3.747028 -0.897804 0.084852
C3.545792 -3.623864 0.571417
H 1.544830-3.010128 0.020982
H2.161571 -2.212106 1.465389
C4.430158 -2.936619 -1.699096
H 2.448262 -2.294499 -2.312298
H3.671392 -1.037874 -2.424460
C3.999188 -4.113014 -0.811587
H 3.188340 -4.468006 1.175861
H 4.408810 -3.199891 1.106646
H 4.695547 -3.292833 -2.703060
H 5.338968 -2.479626 -1.279313
H 4.818007 -4.837510 -0.712199
H 3.166967 -4.643934 -1.296955



Transition State 4-TS
C-2.078329 0.590547 -0.230994
C-2.377270 -0.224156 -1.352496
C-3.206616 -1.338279 -1.178843
C-3.767061 -1.671992 0.055081
C -3.466552 -0.850641 1.145038
C -2.644150 0.274040 1.030064
C-1.384661 1.918390 -0.439360
C0.007271 2.164933 -0.335946
C0.470977 3.484100 -0.607721
C-0.407940 4.504563 -0.957941
C-1.776262 4.258136 -1.042685
C-2.262086 2.982770 -0.785336
H -3.433671 -1.963205 -2.039544
H -3.900758 -1.080570 2.114335
H -0.044320 5.503820 -1.163438
H -2.441861 5.069612 -1.311546
P 1.166436 0.760021 0.162253
Pd 0.238726 -1.394780 0.023935
C2.731621 0.982821 -0.867434
C 3.763947 -0.114205 -0.533897
C 2.394482 0.965656 -2.372443
H 3.167838 1.953634 -0.625619
C5.027773 0.021711 -1.401279
H 3.319088 -1.102199 -0.692769
H 4.045447 -0.065631 0.524353
C 3.659446 1.097257 -3.237145
H 1.885939 0.022665 -2.615944
H 1.694198 1.773644 -2.614251
C4.690763 0.011742 -2.898564
H 5.722027 -0.793821 -1.161784
H 5.546879 0.960040 -1.152526
H 3.388114 1.049560 -4.300098
H 4.109252 2.088457 -3.073949
H 5.600656 0.148283 -3.497684
H 4.280053 -0.972635 -3.166122
C 1.623498 1.207781 1.960525
C 1.979713 -0.062065 2.766843
C2.693117 2.297131 2.184553
H0.671528 1.588578 2.358511
C2.170920 0.245947 4.261391
H 2.903558 -0.503951 2.369711
H 1.197717 -0.816791 2.624548
C 2.881620 2.599933 3.683323
H 3.652847 1.959341 1.768429
H 2.426728 3.212320 1.652581
C 3.225066 1.338631 4.486073
H 2.451383 -0.671918 4.794713
H 1.211863 0.573846 4.689049

S1-36

H 3.664901 3.359437 3.809167
H 1.954551 3.039945 4.080626
H3.310710 1.576116 5.554418
H 4.209462 0.963870 4.167876
C 1.429879 -3.310499 -0.108985
C2.297996 -3.507745 0.979388
C 1.877724 -3.524909 -1.424532
C 3.636060 -3.809660 0.734777
H 1.924843 -3.413792 1.993107
C3.222154 -3.828094 -1.644229
H 1.182171 -3.450572 -2.253212
C4.109974 -3.966769 -0.573044
H4.311841 -3.935024 1.577483
H3.571261 -3.971263 -2.664151
Cl1-0.454515 -3.750790 0.210587
H 5.150918 -4.219590 -0.752290
C-2.439748 1.158148 2.260120
C-1.952926 0.364778 3.487437
C-3.724975 1.940664 2.601233
H -1.666439 1.895460 2.019673
H -1.055810-0.217659 3.255148
H-1.720119 1.047823 4.313899
H-2.717215 -0.333502 3.847949
H -4.067471 2.527239 1.743797
H -4.534918 1.257029 2.883336
H -3.551976 2.621348 3.444276
C-1.883808 0.108008 -2.760991
C-3.049652 0.554572 -3.667044
C-1.109999 -1.057101 -3.405496
H -1.190537 0.951476 -2.685744
H -3.593384 1.393680 -3.222343
H -2.675986 0.863789 -4.651249
H -3.764798 -0.262153 -3.823756
H -0.282875 -1.373065 -2.759341
H -1.754362 -1.927483 -3.577486
H -0.700006 -0.751751 -4.376425
C-4.718409 -2.855196 0.182698
C-6.172959 -2.376292 0.366367
C-4.318083 -3.830074 1.304531
H -4.671904 -3.408827 -0.765188
H -6.480921 -1.720240 -0.455435
H -6.862524 -3.228775 0.401274
H -6.286107 -1.814609 1.301658
H -3.292744 -4.189386 1.169871
H -4.378864 -3.355006 2.291000
H -4.988992 -4.697762 1.315564
0 1.8203553.712131 -0.511866
0 -3.595848 2.666444 -0.852933
C2.330943 4.992748 -0.839370
H 3.413672 4.919401 -0.720267
H 2.097580 5.267039 -1.876461
H 1.945873 5.768903 -0.164764
C-4.514638 3.688945 -1.197528
H -5.499691 3.219134 -1.183340
H -4.495862 4.512941 -0.471354
H -4.318972 4.089483 -2.201516



OMe
By

P[‘ {Bu
MeO

iPr O iPr}Dd

iPr

Complex 5

C2.593203 -0.870185 -1.163429
C 3.443307 -0.831959 -0.033942
C3.149703 0.079474 0.971465
C 1.984971 0.879771 0.959363
C 1.100577 0.789629 -0.134984
C 1.462444 -0.017262 -1.281885
H 2.912036 -1.445196 -2.028692
H 3.821872 0.159639 1.821054
C-0.222538 1.526593 -0.150776
C-1.498148 0.915752 0.063821
C-0.160789 2.923394 -0.398789
C-2.638536 1.763025 0.086764
C-1.300959 3.717862 -0.368991
C-2.539179 3.137119 -0.114091
H-1.246917 4.785518 -0.544414
H -3.418448 3.769015 -0.092001
P -1.670309 -0.980580 0.218894
C 0.906964 0.300009 -2.677994
H-0.101330 0.707301 -2.548366
C4.667437 -1.736351 0.031036
H 4.678754 -2.331435 -0.892924
C4.591048 -2.724486 1.210884
H 4.586070 -2.195041 2.171047
H 3.678333 -3.328497 1.158113
H 5.453212 -3.403102 1.206940
C5.979283 -0.929059 0.074077
H 6.847989 -1.598759 0.056058
H 6.054101 -0.249084 -0.781786
H 6.044204 -0.324677 0.986596
C 1.769643 1.822935 2.146180
H 0.750074 2.219485 2.087360
C 1.924168 1.139150 3.520853
H 1.629166 1.832386 4.318424
H 1.311698 0.239356 3.607499
H 2.964912 0.853332 3.712417
C2.743157 3.020580 2.077993
H 2.539461 3.729404 2.891073
H 3.780764 2.681404 2.185404
H 2.656271 3.545470 1.125204
C 0.802659 -0.910498 -3.620761
H 0.302491 -0.617100 -4.551954
H 1.790293 -1.299127 -3.896353
H 0.234477 -1.726816 -3.161463
C1.771815 1.397303 -3.338496
H 2.786566 1.025231 -3.526707
H 1.340071 1.698518 -4.301459
H 1.848804 2.279361 -2.698116

SI-37

0 1.083132 3.432144 -0.681854
0 -3.852098 1.162816 0.301274
C1.1911154.807014 -1.009267
H 0.890498 5.450419 -0.171303
H 2.246301 4.977436 -1.230508
H 0.589869 5.060288 -1.892804
C-5.009334 1.972342 0.415935
H-5.2211372.513659 -0.515646
H -5.833243 1.287591 0.626222
H -4.919380 2.692145 1.239954
Pd 0.429395 -1.764968 -0.395067
C-2.170954 -1.340027 2.048602
C-3.054397 -1.592481 -1.015437
C-4.498579 -1.712706 -0.493945
H -5.134329 -2.088781 -1.307936
H -4.584069 -2.428151 0.329455
H -4.901532-0.756415 -0.167122
C-2.603386 -3.008090 -1.449799
H -1.595933 -2.993291 -1.877383
H -2.592748 -3.711698 -0.611151
H -3.303655 -3.395028 -2.203464
C-3.037903 -0.686116 -2.261470
H -2.028030 -0.573470 -2.667966
H -3.659331-1.141612 -3.044626
H -3.440221 0.307650 -2.051624
C-3.441540-0.680386 2.614238
H -4.344603 -0.959906 2.069549
H -3.568263 -1.002370 3.657740
H -3.365358 0.409273 2.610410
C-2.276703 -2.873019 2.193406
H-1.377308 -3.371505 1.815065
H-2.386311 -3.129008 3.255892
H -3.143493 -3.285331 1.667937
C-0.975257 -0.862597 2.892582
H-0.040123 -1.319832 2.553310
H -0.862875 0.224749 2.843882
H-1.135205 -1.136234 3.944570

OM
j"Bu
p/iBu

MeO A\
iPr Pr P‘\j‘ ﬁ
ol

iPr

Transition State 5-TS
C-3.063588 -0.643062 1.373442
C-3.566746 -1.334836 0.272995
C-3.079815-0.976221 -0.986581
C-2.125549 0.028758 -1.167270
C-1.6018520.707862 -0.029808
C-2.110590 0.375474 1.255054
H -3.442861 -0.893472 2.361441
H -3.472627 -1.480842 -1.864824
C-0.811636 1.994604 -0.204580
C 0.599295 2.173259 -0.159921



C-1.644834 3.135073 -0.392153
C1.105601 3.497438 -0.279287
C-1.109088 4.405825 -0.558788
C0.269321 4.587072 -0.498243
H-1.747270 5.266778 -0.717573
H 0.671514 5.586900 -0.605202
P 1.758438 0.693774 0.080130
Pd 0.459559 -1.256289 0.350647
C 1.302104 -3.370506 0.136291
C 1.397241 -3.717069 -1.224030
C2.354845 -3.671928 1.018719
C2.589740 -4.254979 -1.709237
H 0.549807 -3.563923 -1.883416
C3.536034 -4.208999 0.510745
H 2.246313 -3.472045 2.078896
C3.666920 -4.498927 -0.852677
H 2.668011 -4.496238 -2.766686
H 4.358682 -4.413034 1.192159
H 4.586665 -4.931102 -1.235845
C-1.720718 1.135847 2.521329
H -0.912069 1.825746 2.264984
C-1.747244 0.402971 -2.599934
H -0.871427 1.055806 -2.554755
C-1.376476 -0.822854 -3.457675
H -0.938673 -0.501976 -4.410573
H -0.655306 -1.466292 -2.945796
H-2.257714 -1.430504 -3.693873
C-2.875865 1.196050 -3.293010
H -2.571550 1.490921 -4.305229
H -3.782985 0.585508 -3.380383
H -3.133739 2.096313 -2.730304
C-1.203449 0.200184 3.631189
H -0.832315 0.784306 4.482604
H -1.996600 -0.456856 4.006309
H -0.392214 -0.437127 3.263169
C-2.894820 1.990757 3.042516
H -3.735290 1.359084 3.354389
H -2.5826722.584153 3.911083
H -3.260266 2.673419 2.269427
C -4.660526 -2.380989 0.444390
H -4.748757 -2.579524 1.521496
C-4.332425 -3.717786 -0.244238
H -3.374535 -4.117880 0.102638
H-5.113739 -4.458167 -0.033439
H -4.272425 -3.605233 -1.333437
C-6.021302 -1.836495 -0.036483
H -6.284056 -0.909743 0.485752
H -5.998954 -1.618897 -1.111315
H -6.818883 -2.568433 0.141439
Cl1-0.500161 -3.464205 0.884631
0-2.997554 2.902014 -0.390701
02.457963 3.656156 -0.136252
C-3.874930 4.003186 -0.551166
H -4.882832 3.587015 -0.504815
H -3.750171 4.741960 0.252098
H -3.732911 4.498414 -1.521453

S1-38

C3.026053 4.937719 -0.344737
H 2.817515 5.311958 -1.355469
H 2.665203 5.666596 0.392781
H 4.103541 4.810506 -0.223980
C2.875076 0.556985 -1.502018
C2.872737 1.054236 1.649131
C4.249428 1.706819 1.416391
H 4.903842 1.099158 0.786568
H 4.165747 2.700379 0.980117
H 4.749632 1.807932 2.389621
C2.083224 1.932884 2.637088
H 1.935775 2.946862 2.257606
H 1.107783 1.504519 2.877286
H 2.647943 2.005450 3.576696
C3.116077 -0.318857 2.315664
H 2.173673 -0.806370 2.582396
H 3.665653 -1.003038 1.662588
H 3.708474 -0.174390 3.230225
C 3.825434 -0.637397 -1.267804
H 3.284829 -1.528759 -0.942778
H4.331672 -0.876872 -2.212484
H 4.603603 -0.417747 -0.531698
C 1.929680 0.183543 -2.658682
H 1.359140-0.719746 -2.431334
H 1.228871 0.993132 -2.885986
H 2.523972 -0.004198 -3.563430
C3.699551 1.774860 -1.960816
H 4.292671 1.471448 -2.835293
H 3.061028 2.605541 -2.270009
H 4.392986 2.138396 -1.202047

Complex 6
C-3.262610-0.325517 1.283283
C-3.616406 -1.109353 0.194638
C-2.937721 -0.895623 -1.030564
C-1.925016 0.087785 -1.161184
C-1.508047 0.791191 0.030307
C-2.202735 0.608059 1.235036
H -3.798976 -0.462076 2.219385
H -3.303707 -1.389042 -1.926111
C-0.294430 1.684370 -0.031521
C 1.034840 1.187338 0.012361
C-0.506118 3.082271 -0.116425
C2.110059 2.115808 0.008711

C 0.567460 3.967310 -0.164259
C 1.874108 3.484920 -0.096516
H 0.407111 5.036230 -0.241033
H 2.696871 4.190140 -0.109328



P 1.371694 -0.662338 -0.011555
C-1.836814 1.353228 2.516753
H -0.978962 1.997711 2.300659
C-4.736257 -2.135053 0.298716
H -5.080689 -2.127735 1.341995
C-4.246515 -3.562237 -0.014608
H -3.893199 -3.643162 -1.049490
H -3.418250 -3.846677 0.643863
H -5.057703 -4.288492 0.119207
C-5.942986 -1.761561 -0.585308
H-6.761822 -2.477886 -0.445563
H-6.317956 -0.761751 -0.339919
H -5.675652 -1.766808 -1.648878
C-1.547328 0.610122 -2.554992
H -0.572491 1.102997 -2.468948
C-1.418915-0.476903 -3.634973
H-1.067189 -0.030984 -4.573475
H -0.708875 -1.255684 -3.331707
H -2.380695 -0.957861 -3.849518
C-2.570891 1.678645 -2.999764
H-2.269452 2.125131 -3.955790
H -3.562322 1.228897 -3.135817
H-2.6601312.474753 -2.255760
C-1.409402 0.395128 3.646346
H -1.106399 0.963885 4.534527
H -2.229914 -0.268686 3.942829
H -0.565076 -0.230940 3.340528
C-2.987923 2.268205 2.980001
H -3.877997 1.687621 3.250833
H -2.688698 2.845778 3.863774
H -3.270478 2.968694 2.187874
0O -1.817652 3.489013 -0.149636
03.364033 1.594647 0.145777
C-2.088138 4.878243 -0.225161
H -1.682045 5.321770 -1.144457
H -3.175733 4.969854 -0.232369
H -1.6848355.416472 0.643213
C 4.488978 2.435117 -0.039289
H 4.567083 3.189650 0.755541

H 5.358152 1.776517 0.000162
H 4.458677 2.938422 -1.014279
C2.818678 -0.836781 -1.158333
C4.074175 -1.312858 -0.754422
C2.609078 -0.568224 -2.520474
C5.092802 -1.511684 -1.688908
H 4.262195 -1.521630 0.293723
C3.633417 -0.747014 -3.450060
H 1.634706 -0.223312 -2.856946
C 4.879999 -1.224820 -3.038597
H 5.674742 -1.378692 -3.763889
C2.059291 -1.056855 1.660364
C2.179675 -2.418751 1.989474
C2.403186 -0.102032 2.628462
C2.662749 -2.814423 3.236343
H 1.880239 -3.170625 1.262914
C2.865791 -0.499126 3.885614

S1-39

H 2.308454 0.954319 2.405862
C3.004887 -1.853509 4.191196

H 3.366985 -2.159219 5.169321
Pd -0.588782 -1.661387 -0.633906
H 3.452827 -0.525591 -4.499104
H 6.057969 -1.887527 -1.357529
H 2.755019 -3.872411 3.467853

H 3.120232 0.255030 4.626226

iPr

Transition State 6-TS
C-2.032788 0.698432 -0.034347
C-2.496359 0.159326 -1.259582
C -3.347425 -0.952074 -1.230992
C-3.764299 -1.546760 -0.039804
C-3.295026 -0.997893 1.156866
C-2.445034 0.111946 1.188146
C-1.2615151.996047 -0.028043
C0.1461102.109963 0.007617

C 0.737408 3.403412 0.003316

C -0.053322 4.547596 -0.055315
C-1.443533 4.434494 -0.083106
C -2.044855 3.179873 -0.057628
H -3.703807 -1.366559 -2.171264
H -3.608575 -1.440142 2.099208
H 0.395020 5.534079 -0.063702
H -2.040746 5.338063 -0.117382
P 1.228390 0.593963 0.046337
Pd 0.246503 -1.462035 -0.386753
C 1.497278 -3.316609 -0.376545
C 1.739669 -3.758821 0.935645
C 2.543635 -3.234348 -1.311963
C 3.053235-4.011505 1.331993
H0.913416 -3.889556 1.625715
C 3.847648 -3.484398 -0.888170
H 2.333821-2.955628 -2.338590
C4.113500 -3.870573 0.431115
H 3.243178 -4.330856 2.353917
H 4.661815 -3.383990 -1.601586
C1-0.273904 -3.779111 -1.084929
H 5.131678 -4.082149 0.744682
C-2.030426 0.677570 2.545360
C-1.345735-0.376852 3.435610
C-3.233063 1.316311 3.269257
H-1.299131 1.472740 2.371523
H -0.484003 -0.820884 2.926775
H -0.993529 0.082134 4.367238
H -2.033789 -1.186840 3.704757
H -3.706467 2.080218 2.643693
H -3.993938 0.564724 3.511837



H -2.914592 1.784505 4.209007
C-2.1427520.776437 -2.612468
C-3.366357 1.473329 -3.242465
C-1.542845-0.251481 -3.591374
H -1.382579 1.546026 -2.441320
H -3.788288 2.218246 -2.561244
H -3.086799 1.973900 -4.177983
H -4.154483 0.746969 -3.475105
H -0.683089 -0.765786 -3.147059
H-2.275019 -1.016548 -3.873978
H-1.217152 0.246562 -4.513447
C-4.718136 -2.734051 -0.054171
C-6.087340 -2.363725 0.549412
C -4.124055 -3.971430 0.644073
H -4.884589 -2.999854 -1.107209
H -6.533615-1.510253 0.026785
H -6.783238 -3.208924 0.480872
H -5.993186 -2.094234 1.608380
H -3.164539 -4.252929 0.198153
H -3.954689 -3.784408 1.711282
H -4.807838 -4.825161 0.561712
02.097300 3.448401 0.086225
0 -3.404836 2.999466 -0.059064
C2.758515 4.695193 -0.031245
H 3.824855 4.464245 -0.018828
H 2.506741 5.197017 -0.974586
H 2.519301 5.361189 0.808941
C-4.235812 4.147532 -0.064487
H -5.260653 3.772430 -0.047809
H -4.064782 4.775116 0.820652
H -4.086813 4.752511 -0.969193
C2.539584 0.957013 -1.216771
C3.897882 1.112592 -0.908501
C2.147575 0.999626 -2.563989
C4.838511 1.307665 -1.922132
H 4.225314 1.089545 0.125445
C3.085128 1.213948 -3.574648
H 1.103063 0.858566 -2.827115
C4.437106 1.364218 -3.257885
H 5.888573 1.420958 -1.663386
H 2.759124 1.251519 -4.611083
H 5.170555 1.518402 -4.045037
C2.092595 0.680938 1.678359
C2.996427 -0.350844 1.988668
C 1.836023 1.660038 2.649204
C3.644410 -0.383386 3.223491
H 3.190159 -1.138048 1.266527
C2.471413 1.614538 3.892145
H 1.136333 2.461963 2.441594
C3.382343 0.597974 4.182055
H 4.344211 -1.186738 3.438486
H 2.254393 2.380168 4.632874
H 3.878152 0.566262 5.148730

S1-40

Ar
P'..\\Ar
Ar=3,5-CF3Ph

Pr Prpg

Pr

Complex 7

C4.502102 0.648635 -0.566884
C4.616343 -0.422925 -1.443621
C 3.858756 -1.584717 -1.172121
C3.014985 -1.682356 -0.042142
C2.842512 -0.507337 0.777051
C 3.608843 0.645713 0.525039
H 5.096149 1.539951 -0.754078
H4.019108 -2.471118 -1.778530
C 1.871372 -0.545535 1.929938
C 0.458489 -0.376865 1.803319
C2.428397 -0.737648 3.203115
C-0.346500 -0.383990 2.976502
C 1.634390 -0.766824 4.343890
C0.262101 -0.584825 4.223591
H 2.084108 -0.918571 5.321370
H-0.361625 -0.588854 5.113774
P -0.246008 -0.171439 0.075739
C3.467844 1.923338 1.351166
H 2.666206 1.768261 2.079827
C 5.555604 -0.359993 -2.639800
H 6.006670 0.641592 -2.638933
C 4.803168 -0.525499 -3.974540
H 4.338263 -1.515926 -4.050001
H 4.011552 0.225154 -4.077453
H 5.490699 -0.415745 -4.821738
C6.704170 -1.381776 -2.524892
H 7.402652 -1.273785 -3.363316
H 7.264954 -1.244010 -1.593871
H 6.326259 -2.411180 -2.539308
C2.554818 -3.062222 0.447068
H 1.695305 -2.908103 1.108125
C2.108328 -4.019317 -0.671130
H 1.668942 -4.924931 -0.237347
H 1.354870 -3.549966 -1.316099
H 2.946943 -4.335520 -1.302631
C3.670128 -3.713136 1.293773
H 3.337573 -4.680683 1.688461
H 4.568454 -3.883900 0.688567
H 3.952099 -3.081244 2.142304
C3.061918 3.128798 0.478772
H 2.799543 3.987191 1.107400
H 3.875883 3.437064 -0.187561
H 2.194314 2.889399 -0.145138
C4.750318 2.232307 2.148290
H 5.605408 2.393940 1.481216
H 4.619900 3.140308 2.749254
H 5.007802 1.410309 2.825688



C-1.797569 -1.186831 0.073414
C-3.075688 -0.688914 -0.207252
C-1.647646 -2.571877 0.247816
C-4.169076 -1.553384 -0.314611
C-2.743960 -3.427390 0.159861
H -0.665307 -2.990317 0.441160
C-4.015336-2.926089 -0.128930
C-0.826064 1.586302 0.014368
C-1.363598 2.059671 -1.193864
C-0.627890 2.500883 1.057618
C-1.729337 3.397889 -1.337286
H-1.487367 1.380974 -2.033169
C-0.969095 3.846830 0.898682
H -0.204814 2.170271 1.999193
C-1.529340 4.302941 -0.293211
H -1.808989 5.343171 -0.408366
Pd 1.349444 -0.831883 -1.390661
C-2.272226 3.874189 -2.660852
C-0.673289 4.822711 2.008475
F 0.579674 5.326916 1.901970

F -0.759392 4.240819 3.223939
F-1.521665 5.871730 1.994291
F-1.277584 4.088499 -3.550991
F -3.103569 2.963605 -3.211102
F -2.954242 5.032016 -2.537178
H -4.865328 -3.592615 -0.209840
H -3.237275 0.375923 -0.331957
C-5.517034 -0.987474 -0.682585
C-2.550627 -4.898711 0.422393
F -5.636164 -0.824694 -2.018827
F -6.526445 -1.791847 -0.287566
F-5.716195 0.225016 -0.119619
F -3.512789 -5.645288 -0.157714
F -2.579098 -5.171742 1.747225
F-1.357702 -5.335326 -0.041021
H 3.504490 -0.856373 3.286622
C-1.848327-0.181833 2.985977
H -2.179254 0.587133 2.284788
H -2.382342 -1.103919 2.731428
H -2.175503 0.120580 3.985447

Me
O Ar Ar=35-CFsPh
/ A
P\*“‘ r
iPr Pr P‘?‘g

Cl
iPr

Transition State 7-TS
C2.965165-0.319521 1.086216
C 3.338276 -1.659505 0.805058
C 4.327404 -1.897430 -0.157415
C 4.968090 -0.865794 -0.846463
C 4.586306 0.446659 -0.552002
C 3.604968 0.745208 0.398922
C2.087841 -0.025697 2.282478

Sl-41

C0.681428 0.188687 2.271453
C0.002187 0.457482 3.493420
C0.735955 0.506355 4.684796
C2.111003 0.298574 4.698507
C2.775379 0.037702 3.506485

H 4.613155 -2.923857 -0.374448
H 5.072267 1.268102 -1.071955
H 0.212594 0.715441 5.614115
H 2.662405 0.344366 5.633734

P -0.177700 0.104073 0.626305
Pd 1.030814 -0.700221 -1.164809
C-0.215784 -1.390627 -2.873833
C-0.913793 -0.349002 -3.506726
C-0.856460 -2.599715 -2.559664
C-2.288881 -0.483910 -3.707354
H -0.395610 0.554319 -3.809354
C-2.232241 -2.708955 -2.768292
H -0.293691 -3.427730 -2.142945
C-2.956823 -1.655335 -3.332963
H -2.835932 0.341522 -4.155541
H-2.732319 -3.629901 -2.480010
Cl1 1.722598 -1.550683 -3.367461
H -4.026095 -1.750963 -3.496074
C 3.289002 2.209884 0.698323
C2.900825 3.002281 -0.564690
C 4.455028 2.894633 1.439336

H 2.427469 2.235642 1.372203

H 2.100209 2.497384 -1.116727
H 2.551294 4.003131 -0.287174
H3.751667 3.122169 -1.245017
H 4.688659 2.378680 2.377342
H 5.364256 2.902187 0.826683

H 4.200216 3.934369 1.677038
C2.727200 -2.847689 1.548764
C3.732426 -3.464023 2.542626
C2.181158-3.926770 0.593013
H 1.880767 -2.476110 2.136061
H 4.069371 -2.727118 3.279653
H 3.274810 -4.300686 3.084201
H 4.617879 -3.845341 2.020331
H 1.524428 -3.482989 -0.163975
H 2.986501 -4.449154 0.063931
H 1.609486 -4.677712 1.151144
C 6.055979 -1.168856 -1.867870
C 7.428286 -0.639532 -1.406989
C5.701562 -0.636126 -3.269134
H 6.132393 -2.262291 -1.941176
H 7.704180 -1.048208 -0.428482
H 8.209440 -0.915641 -2.125319
H 7.424061 0.453956 -1.323811
H 4.736919 -1.027486 -3.608710
H 5.637703 0.458560 -3.275157
H 6.468956 -0.927805 -3.996218
C-1.693671 -0.932822 0.877763
C-3.009169 -0.457251 0.811413
C-1.488772-2.3122251.018944



C-4.088228 -1.340123 0.892224
H -3.207552 0.602622 0.703516
C-2.569055 -3.189503 1.107213
H -0.479924 -2.709721 1.042806
C-3.877457 -2.710723 1.042384
H -4.716872 -3.393070 1.110227
C-0.810632 1.811766 0.311067
C-1.5532402.025922 -0.861308
C-0.4446392.923711 1.079926
C-1.925217 3.314122 -1.244400
H -1.820335 1.185262 -1.493962
C-0.801841 4.213969 0.677966
H 0.127814 2.793400 1.991887
C-1.546342 4.420378 -0.482332
H -1.822476 5.421386 -0.789295
C-2.708895 3.478599 -2.521485
C-0.306436 5.384745 1.486082
C-5.496286 -0.819457 0.756394
C-2.307647 -4.671792 1.156024
F -3.332364 -5.349611 1.711803
F -2.126968 -5.174909 -0.089821
F-1.191725 -4.963253 1.860539
F-6.361394 -1.521690 1.519817
F -5.590253 0.477990 1.118694
F -5.933361 -0.909590 -0.519392
F -3.864991 2.779918 -2.485061
F-2.011402 3.013800 -3.586931
F -3.016385 4.766200 -2.771320
F -0.987989 6.516106 1.216985
F 1.001428 5.635816 1.233172
F -0.406269 5.149581 2.812718
C-1.489989 0.689265 3.599675
H-1.870181 1.364671 2.829380
H -2.049924 -0.248233 3.514054
H -1.732547 1.128894 4.571670
H 3.849641 -0.119901 3.506700

Me, Me

(LI
< ,Br ~Ph
P ~py

/h

Complex 8

Pd 0.332869 -0.984930 -0.308090
P -2.065438 -0.019770 0.300275
P 1.786225 0.691717 0.423009
0-0.387742 2.284282 -0.533371
C 1.929693 -1.740083 -1.307510
C 2.455494 -2.978002 -0.918796
H 2.135095 -3.430673 0.016410
C 3.385233 -3.628017 -1.737773
H 3.791039 -4.588516 -1.426508

Ph

S1-42

C3.798419 -3.051035 -2.942521
H 4.528845 -3.555858 -3.570311
C3.271469 -1.817763 -3.328441
H 3.582816 -1.358075 -4.264371
C2.338340 -1.162075 -2.513535
H 1.935748 -0.205470 -2.833623
C-1.606435 2.354144 -1.170067
C-2.563742 1.398454 -0.798523
C-3.842875 1.533452 -1.361294
H -4.624375 0.833568 -1.088672
C-4.112285 2.533928 -2.293827
H -5.106693 2.617503 -2.723018
C-3.108131 3.417565 -2.692050
H -3.333476 4.171774 -3.438586
C-1.829695 3.349843 -2.130127
C-0.687522 4.325553 -2.448568
C0.636628 3.564959 -2.292012
C1.793960 3.793503 -3.046100
H 1.778391 4.510738 -3.859708
C2.976926 3.106504 -2.768438
H 3.859442 3.286920 -3.375377
C3.040993 2.195159 -1.712634
H 3.965316 1.665163 -1.514652
C 1.909455 1.945146 -0.924121
C0.726980 2.616592 -1.269841
C-0.832483 4.936624 -3.853376
H -1.763748 5.504650 -3.937469
H -0.824902 4.167587 -4.633064
H -0.020571 5.642142 -4.054708
C-0.714953 5.473661 -1.398479
H -1.660220 6.024677 -1.463500
H 0.109705 6.173390 -1.577123
H-0.618519 5.082421 -0.380931
C-3.409403 -1.242138 -0.093630
C-3.601809 -1.640151 -1.429277
H -2.985627 -1.215948 -2.214408
C-4.576497 -2.580316 -1.760036
H -4.714651 -2.866838 -2.799588
C-5.366630-3.157450 -0.761528
H -6.123340 -3.893901 -1.019132
C-5.175619 -2.780034 0.567081
H -5.782313 -3.220645 1.353774
C-4.208368 -1.826470 0.898962
H -4.081989 -1.542106 1.937363
C-2.523994 0.544339 1.995746
C-3.265602 1.710221 2.238009
H -3.559981 2.352148 1.413619
C-3.6361052.051898 3.539736
H -4.206719 2.960457 3.714893
C-3.284884 1.226257 4.609586
H -3.583165 1.489442 5.621323
C-2.544286 0.066335 4.374811
H -2.257008 -0.578374 5.201301
C-2.149975 -0.270106 3.078212
H-1.542436 -1.1591342.911363
C3.515748 0.276232 0.915871



C3.797111 -1.011595 1.391392
H 3.015404 -1.763070 1.418531
C5.068119-1.313612 1.886298
H 5.268812 -2.315138 2.256439
C 6.065989 -0.340013 1.913924
H 7.055508 -0.580862 2.293847
C 5.781797 0.955001 1.473682
H 6.544725 1.728022 1.516396
C4.511087 1.266684 0.991929
H 4.296470 2.287844 0.693248
C 1.298974 1.656746 1.923376
C 1.358748 3.057505 1.972639
H 1.603009 3.629894 1.083325
C1.116918 3.729330 3.171288
H 1.164280 4.815141 3.197571
C0.822176 3.010197 4.331151
H 0.637549 3.534575 5.265194
C0.768024 1.616788 4.285888
H 0.536440 1.049273 5.182556
C 1.001967 0.936581 3.089612
H 0.953486 -0.150725 3.064441
Br 0.530566 -2.814360 2.337647
0-0.758816 -2.471352 -1.632760
C-0.874849 -3.714418 -1.589574
C-1.375999 -4.446051 -0.374236
H -2.398864 -4.119949 -0.161734
H -1.366507 -5.533606 -0.500026
N -0.585214 -4.466456 -2.675160
H -0.678091 -5.467824 -2.583421
C-0.010348 -3.939535 -3.903381
H 1.050478 -4.200905 -3.984593
H-0.552411 -4.330619 -4.771018
H -0.096572 -2.854027 -3.875104
H-0.761577 -4.165137 0.492472
OMe

AL Ar
| Ar=3,5-CF5Ph
i

MeO
i i
Pr I Pr Pld c

Cl
Pr

Complex 9a

C -4.369368 -1.458259 -0.764320
C-5.068023 -0.279961 -1.037085
C-4.601523 0.903222 -0.459584
C-3.486871 0.937819 0.380845
C-2.801607 -0.280201 0.671913
C-3.260581 -1.495294 0.082345
H -4.707545 -2.382248 -1.226863
H-5.114837 1.834294 -0.677184
C-1.896405 -0.352314 1.882765
C-0.491277 -0.249552 1.873386
C-2.547891 -0.566901 3.126497
C 0.242517 -0.344649 3.085050
C-1.813559-0.653591 4.307435

S1-43

C-0.422818 -0.542521 4.290703
H -2.310644 -0.815288 5.256450
H 0.124766 -0.623257 5.222039
P 0.367064 0.016937 0.267504
C-2.610416 -2.841985 0.392893
H-1.772770 -2.658633 1.073472
C-6.320306 -0.316458 -1.901853
H -6.297601 -1.266553 -2.452208
C-6.381208 0.815553 -2.941563
H -6.510320 1.795412 -2.465755
H -5.466286 0.846938 -3.539786
H -7.237212 0.664674 -3.609998
C-7.584467 -0.323530 -1.016616
H -8.487302 -0.407730 -1.633505
H-7.573981 -1.161141 -0.309841
H -7.659263 0.604111 -0.435750
C-3.076965 2.270424 1.008025
H -2.099051 2.130673 1.482786
C-2.926252 3.391092 -0.040466
H -2.451924 4.270713 0.409173
H -2.323229 3.064500 -0.894966
H -3.897821 3.706544 -0.437061
C-4.0628552.701179 2.113528
H -3.726331 3.632346 2.585118
H -5.061067 2.878029 1.695746
H -4.156764 1.933772 2.887378
C-2.030738 -3.517268 -0.865094
H-1.465674 -4.414654 -0.586470
H -2.820735 -3.815642 -1.563513
H -1.359089 -2.837506 -1.400821
C-3.585869 -3.784748 1.125501
H -4.434033 -4.053551 0.485241
H -3.077434 -4.713086 1.412189
H -3.985999 -3.314097 2.029582
0 -3.908374 -0.684962 3.077622
0 1.598640 -0.248782 2.981969
C-4.616748 -0.909213 4.287438
H -4.480212 -0.080720 4.994949
H -5.668668 -0.972398 4.005272
H-4.311401 -1.849371 4.765274
C2.381695-0.211747 4.169723
H 2.354198 -1.174644 4.694599
H 3.400467 0.003358 3.845223
H 2.042028 0.583873 4.844027
C 1.420904 1.515510 0.521472
C2.747923 1.474316 0.965378
C0.833957 2.758243 0.266452
C3.459876 2.656246 1.170097

C 1.5511553.939841 0.470987
H -0.183757 2.807448 -0.106648
C2.866301 3.897088 0.926892

C 1.546990 -1.388430 0.095571
C2.605104 -1.312353 -0.824836
C 1.321501 -2.593579 0.766861
C 3.422277 -2.420867 -1.047589
H 2.798417 -0.396365 -1.370273



C2.132137 -3.704888 0.523413
H 0.517422 -2.674828 1.489384
C 3.188088 -3.625292 -0.380727
H 3.825600 -4.483509 -0.557667
Pd -1.144668 0.185232 -1.474387
C 0.364448 0.392474 -2.790887
C0.953770 1.635202 -3.032638
C0.803321 -0.738853 -3.485042
C2.009905 1.735493 -3.947617
H 0.601825 2.529382 -2.528085
C 1.859302 -0.630187 -4.396631
H 0.324926 -1.700869 -3.329756
C2.469630 0.604983 -4.624564
H 2.466804 2.705473 -4.129677
H 2.204355-1.516417 -4.922510
H 3.291273 0.686860 -5.330977
Cl-2.585011 0.368958 -3.340259
C4.530074 -2.352242 -2.069019
C 1.809070 -5.000236 1.220751
F 0.725868 -5.598503 0.670426
F 1.519034 -4.799606 2.526456
F 2.827060 -5.881112 1.158165
F 4.131395 -2.852437 -3.260181
F 4.945002 -1.088623 -2.281156
F 5.602206 -3.078303 -1.679625
H 3.421449 4.813322 1.087668
H 3.225235 0.524209 1.166538
C 4.895349 2.579185 1.622424
C0.864143 5.251116 0.189532
F 5.738367 2.397629 0.585358

F 5.281369 3.701705 2.262557

F 5.091253 1.538778 2.471936

F 1.710715 6.296992 0.261034
F -0.137337 5.480607 1.072577
F 0.306387 5.253578 -1.040476

Complex 9b

C 3.488615 -2.789765 0.122996
C4.567131-1.940131 0.383603
C4.539791 -0.667597 -0.189468
C 3.492741 -0.242935 -1.017253
C2.410843 -1.125138 -1.266065
C2.416646 -2.423347 -0.697527
H 3.498855 -3.784797 0.559643
H 5.367381 0.012398 -0.011327

Sl-44

C 1.363455 -0.724263 -2.277448
C0.139836 -0.073928 -2.004235
C1.700145 -0.967971 -3.638554
C-0.673935 0.367282 -3.088035
C0.869223 -0.561869 -4.679327
C-0.315897 0.118938 -4.407258
H 1.139816 -0.749893 -5.711328
H -0.942711 0.455763 -5.224425
P -0.687384 0.286833 -0.374765
C 1.332431 -3.455202 -1.012560
H 0.419704 -2.917191 -1.288169
C5.758626 -2.452173 1.185874
H 5.398068 -3.296510 1.790027
C 6.360788 -1.418356 2.151153
H 6.806020 -0.572960 1.613286
H 5.609926 -1.021190 2.838839
H 7.158465 -1.879749 2.745122
C 6.843247 -3.000303 0.234096
H 7.678126 -3.428947 0.802023
H 6.439592 -3.778283 -0.423112
H 7.241600 -2.199801 -0.401144
C3.614578 1.130096 -1.686235
H 2.663180 1.353686 -2.178840
C3.900249 2.280492 -0.701698
H 3.873681 3.239097 -1.230195
H 3.163599 2.333532 0.105497
H 4.887787 2.182493 -0.237301
C4.700380 1.108429 -2.783581
H 4.731105 2.068857 -3.312551
H 5.691319 0.934701 -2.347056
H4.511113 0.313660 -3.509662
C0.979897 -4.374453 0.170501
H 0.088298 -4.958937 -0.076907
H 1.786784 -5.084791 0.388327
H 0.771052 -3.817109 1.086757
C 1.734601 -4.327602 -2.222112
H 2.619777 -4.930163 -1.981793
H 0.916990 -5.010943 -2.480052
H 1.973739 -3.721385 -3.098341
0 2.894992 -1.604207 -3.850425
0 -1.789654 1.055441 -2.727030
C3.279415 -1.902230 -5.182935
H 3.405083 -0.990527 -5.782143
H 4.238657 -2.416579 -5.104874
H 2.553227 -2.562710 -5.675109
C-2.704843 1.526070 -3.708194
H -3.113887 0.695843 -4.297185
H -3.501729 2.007357 -3.140795
H -2.224924 2.252883 -4.375605
C0.213824 -0.365280 1.107982
C 1.353453 0.256647 1.638493
C-0.410660 -1.367451 1.855440
C1.851272 -0.124552 2.883422



H 1.845040 1.051758 1.095378
C0.090303 -1.746402 3.103960
H -1.306373 -1.834854 1.470976
C1.222257 -1.127196 3.625330
H 1.602810 -1.406153 4.601110
C-0.412392 2.105695 -0.139084
C-0.821127 2.692885 1.068110
C0.161868 2.912824 -1.122232
C-0.639747 4.056589 1.284457
H -1.300478 2.096970 1.833861
C 0.325909 4.285259 -0.906023
H 0.476410 2.489881 -2.067790
C-0.071537 4.863013 0.296432
H 0.043309 5.929002 0.458717

Pd -2.932358 -0.342273 -0.307901

C-2.556471 -2.266045 -0.847220
C-2.309093 -2.593452 -2.186769
C-2.823527-3.311766 0.050962
C-2.334692 -3.924939 -2.620056
H-2.101777-1.813214 -2.912548
C-2.846601 -4.643132 -0.378807
H -3.034312 -3.104338 1.097742
C-2.603502 -4.955660 -1.717997
H -2.146926 -4.151851 -3.667423
H -3.059344 -5.434302 0.337008
H -2.625895 -5.989267 -2.053933
0 -5.024654 -0.982691 -0.300912
C-5.839217-0.895333 0.639820
N -7.151504 -1.070929 0.389628
H -7.801892 -0.996584 1.156917
C-5.435883 -0.602373 2.062527
H -4.679492 -1.326977 2.380034
H -4.977206 0.392081 2.080023
H -6.278520 -0.636575 2.759948
C-7.662947 -1.305922 -0.954353
H -7.279581 -2.249577 -1.354800
H -8.753092 -1.348392 -0.910106
H -7.356870-0.497373 -1.624694
C0.982894 5.136176 -1.959291
C-1.029725 4.680667 2.599341
C-0.596285 -2.844911 3.872213
C3.013718 0.618174 3.489799

F -1.935056 -2.834797 3.666098
F -0.153399 -4.068608 3.503476
F -0.389258 -2.733674 5.200750
F 2.594916 1.646696 4.258948
F3.8350151.131818 2.551286

F 3.755850 -0.188308 4.286299
F-1.632189 5.876436 2.419530

F -1.865052 3.899476 3.309635

F 0.060184 4.907739 3.372339

F 0.492337 6.393376 -1.966422

F 2.320632 5.242824 -1.757415

F 0.816870 4.624170 -3.199028
Cl-3.784068 1.912499 0.232931

S1-45

MeO

iPr l

iPr

i Ar=3,5-CF4Ph
’PrArl Ar 3

Complex 9¢

C-4.516625 0.492561 0.212962
C-4.911257 -0.819581 0.487807
C-4.191323 -1.851762 -0.117066
C-3.119675 -1.605874 -0.984565
C-2.735241 -0.265602 -1.239558
C-3.456711 0.800196 -0.646696
H -5.073481 1.305333 0.671004
H -4.483885 -2.881614 0.066716
C-1.672345 0.004358 -2.275968
C-0.291589 0.177925 -2.029976
C-2.121596 0.021297 -3.625156
C 0.599061 0.308036 -3.134878
C-1.236349 0.199044 -4.685059
C0.128663 0.332171 -4.442166
H -1.590740 0.215659 -5.708560
H 0.813680 0.440320 -5.274674
P 0.618189 0.353854 -0.414411
C-3.160433 2.264910 -0.974173
H -2.109504 2.342220 -1.272666
C-6.148821 -1.078001 1.340654
H -6.338483 -0.159803 1.913930
C-5.988059 -2.226108 2.350321
H -5.849687 -3.191438 1.849168
H -5.132928 -2.067160 3.012007
H -6.888254 -2.309243 2.970691
C-7.378079 -1.316127 0.438184
H -8.286182 -1.436407 1.041599
H -7.533043 -0.478898 -0.251190
H -7.249183 -2.224429 -0.162991
C-2.473609 -2.802540 -1.691183
H-1.613072 -2.437726 -2.261152
C-1.954362 -3.887100 -0.727427
H-1.463514 -4.687385 -1.292104
H-1.218468 -3.493931 -0.019160
H -2.765256 -4.336324 -0.143730
C -3.454407 -3.430873 -2.704213
H -2.962482 -4.231946 -3.269579
H -4.320794 -3.866431 -2.192289
H -3.823525 -2.680553 -3.408531
C-3.373182 3.227147 0.208021
H -2.966737 4.210787 -0.046961
H -4.437857 3.360745 0.435681
H -2.8783222.887228 1.120483
C-4.0129152.747611 -2.168596
H -5.078589 2.733286 -1.907484
H -3.740691 3.776568 -2.431492



H -3.878807 2.115077 -3.048497
0-3.466790 -0.160584 -3.805929
0 1.923915 0.372048 -2.820454
C-3.987138-0.119342 -5.125461
H -3.568214-0.918283 -5.751658
H -5.063095 -0.268940 -5.022536
H -3.800447 0.851641 -5.602966
C2.870799 0.766617 -3.808406
H 2.578712 1.711946 -4.279501
H 3.808246 0.906122 -3.270145
H 2.988362 -0.011476 -4.573258
C-0.469062 0.342938 1.087324
C-1.011997 -0.832602 1.625347
C-0.534488 1.519447 1.842761
C-1.598769 -0.827795 2.889616
H -0.964744 -1.761044 1.073175
C-1.131056 1.520715 3.107676
H -0.098956 2.431315 1.453059
C-1.661160 0.348587 3.639571
H -2.102370 0.344534 4.629256
C 1.457501 -1.287826 -0.203943
C2.179435 -1.504050 0.976198
C 1.457053 -2.287547 -1.180966
C2.890058 -2.687444 1.171829
H 2.207780 -0.736525 1.741252
C2.163055 -3.477083 -0.978283
H 0.916697 -2.146685 -2.109026
C 2.886463 -3.684230 0.195663
H 3.448588 -4.598940 0.341794
Pd 2.234120 2.108000 -0.364293
C 0.895054 3.540515 -0.791172
C0.369515 3.679032 -2.080023
C 0.589322 4.510376 0.174080
C-0.456582 4.764565 -2.398107
H 0.606367 2.954708 -2.852640
C-0.242579 5.588751 -0.143760
H 1.021248 4.451999 1.168887
C-0.767971 5.721498 -1.431157
H -0.848753 4.860678 -3.408307
H -0.463425 6.334715 0.616210
H -1.402755 6.568005 -1.680460
03.941255 0.647518 0.028430
C4.877298 0.770066 0.842733
N 6.058931 0.167511 0.600998
H 6.789481 0.248051 1.292008
C4.762192 1.570671 2.115909
H 4.603942 2.617641 1.837467
H 3.884883 1.232382 2.675332
H 5.645900 1.485434 2.755425
C 6.315499 -0.597245 -0.610480
H 6.014746 -0.017274 -1.486693
H 7.384345 -0.812796 -0.669172
H 5.758189 -1.540592 -0.610372
Cl1 3.896390 3.833395 -0.434964
C-1.199965 2.808183 3.888909
C-2.067397 -2.123940 3.497662

S1-46

C3.650863 -2.874477 2.457888
C2.099786 -4.567583 -2.015876
F 3.226206 -5.312290 -2.027380
F 1.924920 -4.070152 -3.258861
F 1.070533 -5.417116 -1.783317
F 4.593119 -3.834668 2.354239
F2.836916 -3.217140 3.478024
F 4.278503 -1.729706 2.828121
F -1.065288 -2.749463 4.155332
F -2.525330-2.985899 2.565917
F -3.060822 -1.924755 4.395369
F -1.348037 2.583423 5.212130
F -0.082375 3.548343 3.722340
F -2.243537 3.574598 3.498807

MeO B e
Pr / 3 Ar=3,5-CF3Ph

Pr O ! Ar Ar

iPr

Complex 9d

C-3.173641 -3.081020 0.305299
C -4.347090 -2.323962 0.296529
C-4.312733 -1.070367 0.911402
C-3.163864 -0.577744 1.540863
C-1.983762 -1.365824 1.532884
C-1.993871 -2.641577 0.917378
H -3.188901 -4.060985 -0.163250
H-5.214814 -0.464997 0.928721
C-0.794194 -0.904753 2.340824
C0.298778 -0.144717 1.867247
C-0.836845 -1.220757 3.727304
C 1.281129 0.318944 2.790989
C0.153021 -0.785560 4.604495
C 1.209569 -0.005482 4.140587
H 0.106438 -1.029629 5.658971
H 1.961525 0.348888 4.835233

P 0.730462 0.356489 0.127330
C-0.787708 -3.582240 0.968425
H 0.116859 -2.972646 1.067967
C -5.629855 -2.897537 -0.294336
H -5.353787 -3.818659 -0.826044
C-6.307097 -1.963588 -1.311870
H-6.615696 -1.018629 -0.849984
H -5.642010 -1.722455 -2.145259
H -7.206606 -2.438587 -1.721512
C-6.615253 -3.293390 0.824630
H-7.507518 -3.772412 0.403509
H -6.153263 -3.991457 1.531426
H -6.942853 -2.412975 1.390649
C-3.265881 0.755885 2.287993



H -2.259896 1.044743 2.607990
C-3.820343 1.910485 1.431666
H -3.784555 2.845549 2.000121
H -3.243148 2.064806 0.515193
H-4.861260 1.736782 1.137414
C-4.121800 0.601983 3.563871
H -4.122732 1.535059 4.140417
H-5.161823 0.365048 3.309211
H -3.741659 -0.202583 4.198560
C-0.617128 -4.448791 -0.292381
H 0.349939 -4.960087 -0.254496
H-1.391276 -5.222427 -0.361765
H -0.650890 -3.862075 -1.213402
C-0.857419 -4.507019 2.203815
H-1.721966 -5.178662 2.129852
H 0.047837 -5.122795 2.264115
H -0.956988 -3.940611 3.131864
0-1.916211-1.958299 4.135965
02.254576 1.106174 2.260908
C-2.010276 -2.326470 5.503091
H -2.082272 -1.446405 6.155849
H -2.926454 -2.913128 5.587680
H -1.156006 -2.941490 5.815693
C3.3282451.577810 3.073686
H 3.887715 0.743291 3.509741
H 3.978195 2.129029 2.395634
H 2.953855 2.239552 3.864316
C-0.396327-0.320225 -1.175823
C-1.651708 0.238471 -1.451620
C0.128574 -1.261229 -2.066705
C-2.358568 -0.139414 -2.592731
H -2.072596 0.986809 -0.794446
C-0.583099 -1.639681 -3.207663
H 1.107611 -1.679715 -1.881242
C-1.828244 -1.078398 -3.479083
H -2.371290 -1.352753 -4.375746
C0.275567 2.152233 0.056541
C0.338642 2.814897 -1.179798
C-0.107744 2.870453 1.189776
C0.007716 4.163996 -1.270921
H 0.663618 2.290631 -2.069215
C-0.4251704.229776 1.093782
H -0.154926 2.388469 2.157756
C-0.370875 4.882022 -0.134051
H -0.605017 5.938291 -0.206523
Pd 2.983444 -0.025277 -0.392452
C2.919145 -1.983283 0.145164
C3.016926 -2.372968 1.488365
C3.025124 -2.979120 -0.841635
C3.222908 -3.712990 1.837848
H 2.948433 -1.630896 2.277212
C3.232059 -4.320634 -0.493874
H 2.960411 -2.726322 -1.898039
C3.331534 -4.692682 0.848419
H 3.303884 -3.986993 2.887353
H 3.312994 -5.071095 -1.277101

S1-47

H 3.494542 -5.732504 1.119334
N 5.265388 -0.175634 -0.704965
H 5.279808 0.850316 -0.680728
C5.908665 -0.692919 0.459820
05.961312-0.013427 1.465991
C 6.478599 -2.089520 0.367429
H 6.858668 -2.369525 1.350438
H 5.714851 -2.805742 0.048945
H 7.298740 -2.127073 -0.359528
C5.610088 -0.687643 -2.045106
H 5.291527 -1.726752 -2.144266
H 5.071666 -0.079085 -2.773791
H 6.686345 -0.615959 -2.245189
C 0.003299 -2.668443 -4.139003
C-3.654035 0.555389 -2.925874
C0.028378 4.872014 -2.601673
C-0.880902 4.969961 2.322891
F-2.220108 4.856234 2.508192
F -0.294032 4.491337 3.442472
F -0.609153 6.288654 2.248245
F -1.230383 5.092902 -3.052243
F 0.622633 6.080947 -2.506555
F 0.673832 4.165816 -3.547631
F -3.434544 1.715930 -3.580489
F -4.437368 -0.206285 -3.724447
F -4.365403 0.854316 -1.818650
F-0.467512 -2.533059 -5.395325
F 1.352527 -2.576892 -4.194830
F -0.286537 -3.929230 -3.741411
Cl13.476088 2.255756 -1.210242

MeO ) I
j B
Pr D PI’Ar Ar

Pr

Ar=3,5-CF4Ph

Complex 9e

C4.481848 -0.801282 -0.054070
C 4.986897 0.486077 0.142272
C4.271139 1.553612 -0.405573
C3.104064 1.362731 -1.153807
C2.619109 0.042907 -1.347270
C 3.322642 -1.055503 -0.796395
H 5.030220 -1.639665 0.366643
H 4.644396 2.565189 -0.272741
C 1.476048 -0.170620 -2.309208
C 0.098634 -0.206143 -1.991207
C 1.850167 -0.254292 -3.678981
C-0.857917 -0.255733 -3.046204
C 0.897015 -0.347967 -4.688971
C-0.459081 -0.335264 -4.375725



H 1.193488 -0.410375 -5.729008
H-1.191807 -0.385475 -5.171472
P -0.727997 -0.274753 -0.324263
C2.900868 -2.505142 -1.046627
H 1.830354 -2.515103 -1.279808
C 6.320422 0.686486 0.853267
H 6.566802 -0.264521 1.345458
C 6.286396 1.772989 1.941299
H 6.079098 2.763074 1.518471
H 5.522546 1.566136 2.695046
H 7.257657 1.831248 2.446839
C7.437423 0.975552 -0.171069
H 8.410833 1.054679 0.328134
H 7.501137 0.181623 -0.923232
H 7.250902 1.919853 -0.696983
C 2.449295 2.585244 -1.806263
H 1.477404 2.275809 -2.203436
C2.190409 3.752113 -0.832772
H 1.600951 4.528803 -1.332227
H 1.636927 3.440586 0.058499
H 3.124276 4.211900 -0.490859
C3.290237 3.088016 -2.999349
H 2.781138 3.916044 -3.507784
H 4.266567 3.453326 -2.658868
H 3.468235 2.288674 -3.723024
C3.116701 -3.431729 0.163734
H 2.641854 -4.398394 -0.029725
H 4.181560 -3.620341 0.345968
H 2.688283 -3.027409 1.083801
C 3.640006 -3.097100 -2.266854
H 4.717486 -3.159660 -2.069156
H 3.271629 -4.108767 -2.473042
H3.501216 -2.485816 -3.160658
03.195136 -0.212387 -3.933232
0-2.164302 -0.197470 -2.665160
C3.637715-0.334773 -5.276161
H 3.273258 0.491949 -5.900330
H 4.727323 -0.298517 -5.231267
H 3.324395 -1.289516 -5.718504
C-3.188447 -0.196266 -3.660648
H-3.188494 -1.138318 -4.221929
H-4.119787-0.079417 -3.110217
H -3.056701 0.646759 -4.350054
C0.446646 -0.376622 1.108232
C1.171616 0.726069 1.583936
C0.411535-1.539761 1.884631
C 1.833457 0.662679 2.808936
H 1.205801 1.644172 1.014315
C1.091261 -1.605341 3.104691
H -0.166993 -2.389487 1.548191
C 1.799493 -0.504136 3.576284
H 2.305137 -0.544570 4.534032
C-1.358136 1.459463 -0.075307
C-1.820590 1.831082 1.194889
C-1.455018 2.393032 -1.114335
C-2.390582 3.088259 1.412742

H-1.736528 1.143035 2.031791
C-1.999636 3.657272 -0.885326
H-1.106647 2.144028 -2.108250
C-2.482469 4.012103 0.374756
H -2.925727 4.985964 0.542301
Pd -2.461975 -1.930994 -0.055267
C-1.250944 -3.400505 -0.723768
C-0.994190 -3.514087 -2.092681
C-0.792529 -4.399883 0.144108
C-0.265264 -4.602530 -2.588111
H -1.369092 -2.771058 -2.787003
C-0.060671 -5.482604 -0.354311
H-1.031937 -4.369575 1.202539
C0.207972 -5.587595 -1.720873
H -0.078018 -4.677865 -3.656901
H 0.280935 -6.254554 0.331272
H 0.766399 -6.436649 -2.106496
N -4.163447 -0.384983 0.779497
H -3.614938 0.471465 0.788946
C-5.150889 -0.223406 -0.231747
0-4.954011 0.590798 -1.119023
C-6.379562 -1.092028 -0.151751
H -6.993441 -0.902106 -1.033303
H -6.089916 -2.147804 -0.102109
H -6.961542 -0.860227 0.748411
C-4.560364 -0.805574 2.139574
H -4.948820 -1.823061 2.103247
H -3.667006 -0.811380 2.767999
H -5.298975 -0.122859 2.577519
Cl -4.046452 -3.682080 0.327773
C 1.063246 -2.886264 3.899496
C2.494197 1.895178 3.370344
C-2.928025 3.394592 2.786756
C-2.012215 4.666795 -2.005563
F -2.992152 5.578698 -1.849047
F -0.841981 5.348051 -2.062150
F -2.181462 4.077905 -3.207613
F-1.971017 3.271581 3.729684
F -3.437438 4.636782 2.873379
F -3.9145422.523416 3.118402
F-0.119241 -3.525270 3.768220
F 2.025108 -3.744865 3.492431

F 1.264407 -2.661180 5.215112
F 2.954131 2.713620 2.401971

F 1.628967 2.615075 4.119418

F 3.537284 1.579220 4.172613



P
ipr FX Ar=3,5-CF3Ph

Complex 9F

C-4.143101 -2.360818 -0.326216
C-5.102990 -1.350146 -0.306649
C-4.820052 -0.206627 0.441881
C-3.626574 -0.055020 1.155805
C-2.660789 -1.098541 1.117086
C-2.934452 -2.276139 0.376407
H -4.350059 -3.251266 -0.910457
H -5.551870 0.594869 0.475404
C-1.494129 -1.005322 2.077875
C-0.239589 -0.379508 1.852821
C-1.777025 -1.489110 3.386496
C 0.627390 -0.152525 2.964187
C-0.864135 -1.349755 4.427349
C0.331069 -0.667839 4.221632
H-1.082422 -1.737751 5.415013
H 1.014628 -0.534846 5.051000
P 0.380438 0.143853 0.164982
C-1.995368 -3.486050 0.349465
H -0.974347 -3.117910 0.500134
C-6.405232 -1.499956 -1.082574
H -6.392329 -2.498842 -1.539193
C-6.510618 -0.474163 -2.227731
H -6.547529 0.551259 -1.839369
H -5.653604 -0.547100 -2.905598
H -7.423912 -0.641015 -2.811690
C-7.637681 -1.429323 -0.161334
H -8.556983 -1.600726 -0.734138
H -7.584255 -2.182891 0.632410
H -7.724098 -0.446013 0.316372
C-3.455614 1.214575 1.997640
H -2.387343 1.350838 2.198396
C-3.957845 2.486541 1.285648
H -3.598849 3.378589 1.808812
H -3.622535 2.542388 0.246520
H -5.053083 2.537031 1.279273
C -4.169969 1.093068 3.361283
H -4.017134 2.003694 3.953601
H -5.249187 0.964098 3.214713
H -3.809598 0.239484 3.938882
C-2.017896 -4.240003 -0.994800
H-1.216087 -4.986208 -1.012999
H -2.957295 -4.789191 -1.129810
H -1.881975 -3.572639 -1.849621
C-2.316322 -4.485485 1.483228
H -3.336941 -4.872124 1.372933
H-1.629761 -5.340783 1.438942

S1-49

H -2.239424 -4.031199 2.472079
0-3.002139 -2.073967 3.556103
0 1.747406 0.587768 2.726432
C-3.348238 -2.576763 4.836382
H -3.362077 -1.781270 5.593377
H -4.352695 -2.988890 4.728536
H -2.663062 -3.372269 5.158625
C2.702119 0.786706 3.762515
H 3.204094 -0.153440 4.022692
H 3.427073 1.493907 3.357420
H 2.240048 1.224835 4.654839
C0.641772 1.982940 0.324307
C 1.887944 2.531686 0.644481
C-0.442770 2.852649 0.130232
C2.050001 3.910498 0.785957
H 2.743991 1.889570 0.799344
C-0.276748 4.231995 0.285648
H -1.409528 2.461621 -0.161265
C 0.969096 4.769006 0.613143
H 1.094182 5.839440 0.721955
C2.124796 -0.499657 0.087550
C2.938370 -0.041033 -0.957635
C2.636736 -1.474518 0.947214
C4.244017 -0.512709 -1.107826
H 2.560764 0.694390 -1.661157
C 3.949485 -1.930650 0.805427
H 2.022049 -1.881666 1.740939
C4.765470 -1.452859 -0.218765
H 5.785279 -1.802803 -0.322501
Pd -0.452624 -0.747188 -1.869578
C-1.3238120.945817 -2.468109
C-2.698597 1.146645 -2.325323
C-0.547335 1.895560 -3.139650
C-3.289128 2.305942 -2.843274
H -3.313052 0.403007 -1.830863
C-1.145104 3.050899 -3.656957
H 0.518392 1.737520 -3.284170
C-2.516500 3.260215 -3.508280
H -4.361069 2.453385 -2.732110
H -0.533791 3.780685 -4.183199
H -2.980224 4.157233 -3.910031
0 0.765401 -2.686946 -1.379442
C 1.497456 -3.393315 -2.098795
N 1.949075 -4.594242 -1.664768
H 2.560490 -5.108101 -2.282196
C 1.960943 -2.975200 -3.473427
H 1.091598 -2.635241 -4.043717
H 2.653952 -2.132692 -3.381951
H 2.467543 -3.783482 -4.010244
C1.658974 -5.170168 -0.361004
H 1.390835 -6.225558 -0.470900
H 2.516097 -5.085355 0.315066
H 0.817480 -4.631710 0.072542
Cl-1.237299 -1.678735 -3.927387
C3.417669 4.434504 1.132331
C-1.4495195.171169 0.155563



C 5.067895 -0.040008 -2.277112
C 4.496348 -2.880066 1.836582
F 3.891341 3.859223 2.269602
F 4316403 4.156535 0.163423
F 3.424502 5.767226 1.326211
F-1.067104 6.377099 -0.319924
F -2.406516 4.693920 -0.658619
F -2.027062 5.396938 1.363633
F 4.830853 1.255302 -2.564743
F 4.782708 -0.750396 -3.397546
F 6.390255 -0.178790 -2.050193
F 5.636348 -3.475167 1.436129
F 3.609534 -3.859773 2.139846
F 4.765901 -2.238951 3.001448

OMe
Ar\ :_Ar
P ﬂ
MeO oo Ar=3,5CF4Ph
/'Pr Pr Pd_: Me
7\
cl o=
Pr Me
Complex 9g

C-4.276671 -1.890486 0.478186
C-5.076608 -0.760178 0.311541
C-4.597729 0.452015 0.809635
C-3.358711 0.557318 1.450784
C-2.551272-0.604537 1.586481
C-3.030852 -1.857035 1.118994
H -4.646955 -2.838259 0.101725
H -5.210627 1.343349 0.710755
C-1.312832-0.508800 2.449877
C 0.004095 -0.178744 2.037394
C-1.557809 -0.683627 3.841165
C 1.007507 0.030536 3.033134
C-0.541713 -0.552795 4.781977
C0.738961 -0.188960 4.379528
H -0.735382 -0.709425 5.836248
H 1.515511 -0.070091 5.124809
P 0.569070 0.003892 0.262081
C-2.275555-3.177988 1.319128
H-1.205270-2.970315 1.220586
C-6.436478 -0.864148 -0.367424
H -6.553395 -1.906557 -0.694316
C-6.530967 0.025569 -1.621031
H -6.448807 1.088081 -1.362226
H-5.731355-0.207344 -2.333189
H -7.493867 -0.118028 -2.126625
C-7.585221 -0.557494 0.613182
H -8.558695 -0.689889 0.125301
H -7.546923 -1.219230 1.485491
H -7.531668 0.476033 0.976070
C-2.9778221.915414 2.051857
H -1.898518 1.915926 2.238996
C-3.288469 3.109721 1.128894
H -2.829192 4.019039 1.528989

SI-50

H -2.920499 2.959914 0.110261
H -4.367088 3.295800 1.063327
C-3.677683 2.144915 3.409742
H -3.365398 3.104249 3.840555
H-4.7661712.174618 3.277211
H -3.451733 1.350800 4.123397
C-2.616356 -4.244434 0.261305
H -1.897235-5.066148 0.335155
H -3.616454 -4.667865 0.423134
H -2.550198 -3.847029 -0.753217
C-2.520211 -3.797436 2.714135
H -3.592090 -3.958168 2.884326
H -2.020301 -4.771742 2.773904
H -2.141996 -3.175305 3.525658
0 -2.849080 -0.974760 4.188195
02.227574 0.451720 2.596024
C-3.147108 -1.235257 5.549821
H -2.949341 -0.360229 6.183556
H -4.213195 -1.465923 5.578677
H -2.579746 -2.094947 5.930354
C3.324824 0.525102 3.498418
H 3.605571 -0.472499 3.857940
H 4.144665 0.956250 2.922019
H 3.105187 1.183479 4.347166
C1.240331 1.741756 0.216234
C2.611677 2.015669 0.232705
C0.345430 2.818632 0.179588
C3.078616 3.330684 0.228765
H 3.329758 1.206653 0.267836
C0.817748 4.134536 0.175440
H-0.721125 2.637462 0.137525
C2.186529 4.399797 0.201843
H 2.549339 5.419994 0.195028
C2.089141 -1.050415 0.130732
C2.854678 -0.951744 -1.036423
C2.445340 -2.005000 1.083934
C3.970316 -1.766962 -1.228209
H 2.577774 -0.248480 -1.815304
C3.572086 -2.806670 0.896906
H 1.845874 -2.142818 1.975556
C 4.343944 -2.695908 -0.257775
H 5.214901 -3.323164 -0.401827
Pd-0.679732 -0.683930 -1.557140
C-1.186310 1.162463 -2.196324
C-2.531231 1.551349 -2.193277
C-0.254742 1.948312 -2.888660
C-2.934694 2.709054 -2.869465
H -3.270542 0.951818 -1.670729
C-0.6614723.101627 -3.570676
H 0.797598 1.672553 -2.902560
C-2.002709 3.486775 -3.560383
H -3.982914 3.000245 -2.855104
H 0.074378 3.697748 -4.106264
H -2.318780 4.385678 -4.083348
0 -1.871772 -1.376739 -3.246942
C-1.428125-1.873652 -4.302428



N-2.271513 -2.521527 -5.128277
H-1.901778 -2.919240 -5.978207
C0.020134 -1.784794 -4.707371
H 0.327612 -0.734740 -4.683449
H 0.610257 -2.329201 -3.962180
H 0.211981 -2.194666 -5.703696
C-3.679033 -2.717020 -4.805438
H -4.129536 -3.344567 -5.576955
H -3.780219 -3.205797 -3.832255
H -4.205424 -1.757945 -4.766791
C10.085468 -3.037874 -1.346124
C 4.565878 3.553491 0.286152
C-0.167224 5.275671 0.170220
C4.722886 -1.670400 -2.528166
C3.968638 -3.744026 2.004821

F 5.098362 3.006907 1.410740

F 5.197475 2.972487 -0.756245

F 4.891641 4.860919 0.284845

F 0.416698 6.444442 -0.172025

F -1.182497 5.059247 -0.688089
F-0.718603 5.456386 1.397076
F 4.881164 -0.383225 -2.914656
F 4.065235 -2.297530 -3.530145
F 5.950236 -2.225597 -2.448089
F 4.904842 -4.632965 1.618527
F2.913210 -4.434960 2.481824

F 4.485413 -3.055693 3.059672

Pr
Complex 10a
C 3.444836 -0.667467 -1.343274
C4.108862 -1.053962 -0.181375
C3.610149 -0.587110 1.037849
C2.498737 0.248384 1.121581
C 1.828941 0.648852 -0.079196
C2.331671 0.176800 -1.330721
H 3.813296 -1.034564 -2.297304
H 4.105957 -0.884737 1.956610
C 0.983333 1.909793 -0.055417
C-0.425719 1.994763 0.007354
C 1.742480 3.112566 -0.119029
C-1.037198 3.278814 0.002050
C1.118942 4.354877 -0.109823
C-0.270775 4.438088 -0.049748
H 1.697720 5.269697 -0.154569
H -0.737587 5.415390 -0.050180
P -1.434069 0.424779 0.007417
C 1.754908 0.625358 -2.672116

SI-51

H 0.839622 1.189324 -2.474923
C5.357292 -1.920661 -0.256579
H 5.415960 -2.306258 -1.283214
C5.305377 -3.134163 0.688413
H 5.329765 -2.826156 1.740829
H4.391716 -3.713128 0.528288
H 6.173379 -3.782263 0.516990
C6.623778 -1.075957 -0.005587
H 7.525576 -1.691161 -0.112110
H 6.694693 -0.240790 -0.711933
H 6.621842 -0.657444 1.008458
C2.078970 0.754756 2.500617
H 1.111571 1.254012 2.394619
C 1.904854 -0.396562 3.511743
H 1.438295 -0.025551 4.432573
H 1.286185 -1.201560 3.103005
H 2.869203 -0.836134 3.790251
C3.074274 1.796372 3.053081
H 2.736304 2.167878 4.028471
H 4.067918 1.353128 3.189323
H 3.180120 2.648844 2.376680
C 1.376077 -0.566709 -3.572092
H 0.866952 -0.211224 -4.476482
H 2.259420 -1.130900 -3.891863
H 0.715577 -1.263831 -3.046035
C2.724120 1.571955 -3.410430
H 3.655901 1.055990 -3.670250
H 2.270762 1.932790 -4.341973
H 2.983289 2.437573 -2.793514
03.1011752.963747 -0.194813
0-2.405436 3.315118 0.042208
C3.910489 4.125943 -0.264989
H 3.791849 4.756650 0.626261
H 4.939308 3.766190 -0.317027
H 3.688255 4.720620 -1.161200
C-3.062104 4.572539 0.024508
H -2.838261 5.130988 -0.893603
H -4.129873 4.349817 0.061452
H -2.789059 5.182373 0.895396
Pd 0.080803 -1.372734 -0.082506
C-2.4849320.318114 1.575139
C-1.609806 0.400774 2.840296
C-3.731304 1.213909 1.737737
H -2.836013 -0.720022 1.494946
C-2.404222 0.013752 4.099760
H -1.227334 1.425783 2.949129
H -0.739936 -0.254758 2.738775
C-4.538176 0.784341 2.976949
H -3.421275 2.256302 1.854288
H-4.369818 1.173158 0.848905
C-3.684123 0.848146 4.251135
H-1.766674 0.124979 4.986162
H -2.671960 -1.051052 4.039661
H -5.423229 1.425963 3.079221
H -4.910082 -0.241024 2.835725
H -4.262650 0.504593 5.118106



H -3.413019 1.895906 4.450124
C-2.688534 0.653762 -1.384363
C-2.007786 0.870698 -2.749548
C-3.708834 -0.501138 -1.469916
H -3.227799 1.571701 -1.131827
C-3.045170 1.124971 -3.857344
H -1.409743 -0.013996 -3.003002
H-1.316130 1.719666 -2.699222
C-4.751810-0.225819 -2.567629
H -3.190302 -1.438794 -1.690036
H -4.217144 -0.650331 -0.510796
C-4.087355 0.000541 -3.932619
H-2.533112 1.239081 -4.821481
H -3.556100 2.079380 -3.659919
H -5.455723 -1.065888 -2.620115
H -5.343543 0.662608 -2.298888
H -4.843500 0.232357 -4.693647
H -3.594600 -0.929362 -4.252037
Cl 1.533846 -3.264355 -0.082858
C-1.377986 -2.759376 0.023370
C-1.772715 -3.445430 -1.130840
C-1.929237-3.120190 1.256238
C-2.742049 -4.450854 -1.054363
H-1.317233-3.214270 -2.089092
C-2.898518 -4.129181 1.328538
H-1.591642 -2.641412 2.170928
C-3.313856 -4.791767 0.173615
H -3.039957 -4.975790 -1.959434
H -3.316406 -4.401150 2.295495
H -4.063207 -5.577109 0.230622

() o
OMe % /
Pd
= o
MeO B \ N,Me

Pr. IPrC! aCy Me H

iPr

Complex 10b

C -4.458356 -1.170871 -0.491710
C-5.056570-0.019721 -1.005187
C-4.499177 1.210230 -0.649005
C-3.377751 1.309600 0.181588
C-2.762884 0.125188 0.662739
C-3.333008 -1.135188 0.342762
H -4.892544 -2.134276 -0.744416
H -4.961390 2.123553 -1.013673
C-1.6189820.202397 1.653011
C-0.227221 0.244859 1.369501
C-2.043781 0.216147 3.012021
C 0.675985 0.242656 2.476754
C-1.1357250.188915 4.063339
C 0.228422 0.189529 3.792095
H-1.470168 0.176672 5.093599

S1-52

H 0.935343 0.182721 4.612994

P 0.683583 0.426693 -0.283769
C-2.814117 -2.458461 0.917896
H-1.766713 -2.318113 1.204220
C-6.283174-0.111451 -1.903552
H-6.511799 -1.178764 -2.027944
C-6.015801 0.468823 -3.305582
H -5.793558 1.541643 -3.256643
H-5.164156 -0.027285 -3.784349
H -6.892631 0.340115 -3.951681
C-7.515966 0.551758 -1.259576
H -8.400296 0.425319 -1.895814
H -7.734523 0.113602 -0.279568
H-7.359751 1.627725 -1.116904
C-2.901234 2.705356 0.586853
H -1.906904 2.606457 1.033510
C-2.781769 3.678123 -0.602363
H-2.311692 4.614373 -0.278405
H -2.180635 3.260105 -1.417192
H -3.762740 3.937797 -1.016166
C-3.827924 3.308023 1.664317
H -3.447296 4.280120 2.001860
H -4.837747 3.462390 1.264599
H -3.908458 2.643689 2.528375
C-2.864854 -3.636902 -0.075207
H -2.302661 -4.482313 0.333850
H -3.892921 -3.977950 -0.247403
H -2.426457 -3.388608 -1.044494
C-3.598718 -2.860481 2.186746
H -4.654990 -3.032894 1.944536
H -3.193195 -3.791195 2.602125
H -3.556409 -2.087803 2.955193
0-3.402374 0.262183 3.212351
02.004521 0.337454 2.181882
C-3.889862 0.293897 4.543124
H -3.524856 1.175152 5.087561
H -4.976786 0.346606 4.458483
H -3.614955 -0.612878 5.098656
C2.980221 0.034355 3.172384

H 2.761385 -0.920164 3.664504
H 3.921783 -0.050841 2.629466
H 3.043154 0.832603 3.923975
Pd 2.734903 -0.876403 -0.260692
C 1.784699 -2.630053 -0.084067
C1.170145 -3.013439 1.111355
C1.878871-3.563112 -1.126201
C 0.649281 -4.306650 1.260756
H 1.099368 -2.320834 1.943423
C 1.347562 -4.846832 -0.980077
H 2.388894 -3.300181 -2.047950
C0.731429 -5.226446 0.215616
H 0.185846 -4.590254 2.203712
H 1.433395 -5.558003 -1.798962
H 0.331675 -6.230648 0.333294
C-0.535767 0.106631 -1.704797
C-0.224240 0.904807 -2.991680



C-0.601648 -1.392719 -2.048414
H-1.516356 0.432586 -1.350267
C-1.263836 0.613890 -4.090482
H 0.774434 0.635409 -3.364385
H-0.217993 1.981410 -2.799699
C-1.635951 -1.690340 -3.146216
H 0.387107 -1.718402 -2.390142
H-0.815104 -1.984228 -1.155968
C-1.352437 -0.881065 -4.417337
H-1.0105301.191931 -4.988988
H -2.248314 0.970945 -3.754142
H -1.628759 -2.765271 -3.368726
H -2.642343 -1.449849 -2.776918
H -2.128052 -1.061541 -5.173010
H -0.400658 -1.213846 -4.857254
C 0.887566 2.333054 -0.365412
C 1.153209 3.054867 0.973824

C 1.955654 2.790907 -1.384856
H -0.097545 2.666326 -0.720421
C 1.122424 4.584266 0.791342

H 2.131470 2.747958 1.359849
H 0.411726 2.773303 1.727163

C 1.899989 4.313575 -1.597888
H 2.935372 2.513581 -0.991861
H 1.851018 2.278180 -2.343567
C2.113992 5.064255 -0.276614
H 1.333270 5.069273 1.753666
H 0.106235 4.893500 0.504827
H 2.659949 4.610853 -2.332538
H 0.925873 4.595102 -2.025825
H 2.019524 6.147655 -0.426773
H 3.140304 4.883084 0.075303
Cl14.772445 -2.168314 0.003570
04.197331 0.923006 -0.285814
C5.245861 0.930135 -0.956876
N 6.379419 1.489179 -0.474720
C5.324033 0.346002 -2.347078
H 5.337726 -0.744142 -2.243298
H 4.423218 0.623226 -2.901152
H 6.209566 0.675813 -2.900119
C6.5218251.951643 0.896623

H 7.046577 1.211882 1.512848
H 7.073176 2.896980 0.919072

H 5.522864 2.104756 1.304345

H 7.216542 1.395020 -1.031854

Cy :9’

AY;
MeO R .:“%

iPr

Complex 10g
C 3.282159 0.973293 -1.303955
C3.998278 1.353910 -0.169523

SI-53

C3.297658 2.000467 0.848970
C 1.923229 2.248785 0.766252
C 1.208840 1.830339 -0.392086
C1.909810 1.214372 -1.459245
H 3.821501 0.483464 -2.107994
H 3.834041 2.328114 1.735912
C-0.2125422.336796 -0.528683
C-1.419791 1.704150 -0.123945
C-0.259581 3.693307 -0.969113
C-2.589141 2.519607 -0.039942
C-1.437809 4.425897 -0.959115
C-2.598792 3.843214 -0.464249
H-1.463318 5.455317 -1.295228
H -3.505331 4.433150 -0.419238
P -1.678845-0.157719 0.194956
C 1.249573 0.856802 -2.795249
H 0.228106 0.523714 -2.587439
C5.493750 1.084118 -0.066552
H 5.783463 0.533330 -0.972191
C5.840013 0.195713 1.143470
H 5.610222 0.703721 2.088030
H 5.271754 -0.740498 1.124229
H 6.909542 -0.048464 1.151058
C6.309144 2.391230 -0.042385
H 7.385151 2.178392 -0.023256
H 6.097346 3.005422 -0.924602
H 6.071942 2.989732 0.845402
C1.279800 3.036151 1.915243
H 0.194811 3.014255 1.780804
C 1.576273 2.439789 3.305498
H 1.008277 2.980791 4.072409
H 1.307174 1.382291 3.363132
H 2.637141 2.529356 3.567624
C 1.719528 4.515741 1.889658
H 1.203165 5.083078 2.674217
H 2.798033 4.603358 2.069508
H 1.505669 4.980273 0.924397
C 1.946906 -0.299482 -3.533806
H 1.312545 -0.635435 -4.358487
H 2.910226 0.014606 -3.957434
H 2.106708 -1.158787 -2.878185
C1.170187 2.068802 -3.750132
H 2.171484 2.471718 -3.948480
H 0.736933 1.754365 -4.707450
H 0.557176 2.877699 -3.350099
0 0.935433 4.235129 -1.368192
0-3.715039 1.943394 0.486559
C0.938904 5.540121 -1.919095
H 0.628471 6.294727 -1.183191
H 1.971713 5.732621 -2.214814
H 0.289937 5.608869 -2.802530
C-4.877474 2.735458 0.665907
H -5.282179 3.086780 -0.292062
H -5.609783 2.083534 1.145677
H -4.678072 3.597600 1.315075
Pd 0.021028 -1.716143 -0.357872



C0.797687 -1.916399 1.493602
C1.777113 -1.067932 2.014214
C0.540503 -3.126618 2.159547
C2.476205 -1.411907 3.179842
H2.014132-0.140672 1.509933
C 1.235506 -3.469579 3.324577
H -0.205003 -3.817793 1.772561
C2.206019 -2.609298 3.842921
H 3.237248 -0.735437 3.563263
H 1.016504 -4.411504 3.823810
H 2.747241 -2.872970 4.748257
0 1.700571 -3.068474 -0.895357
C 1.688976 -4.236611 -1.324637
N 2.806088 -4.780913 -1.857574
H 2.753626 -5.734985 -2.182594
C0.462985 -5.113198 -1.277308
H0.117631 -5.181197 -0.241350
H-0.318816-4.618265 -1.863189
H 0.641513 -6.121716 -1.663102
C4.066070 -4.069063 -2.002398
H 4.837367 -4.499300 -1.352728
H 4.409487 -4.108323 -3.041482
H 3.899442 -3.030760 -1.716804
Cl1-0.773493 -2.171194 -2.709219
C-2.406816-0.259329 1.937199
C-2.584374 -1.707679 2.435417
C-1.630646 0.561548 2.983551
H -3.397844 0.189137 1.834674
C-3.341648 -1.725988 3.775197
H-1.601806 -2.159853 2.579592
H -3.108978 -2.325391 1.698101
C-2.3561150.539228 4.341217
H -0.623906 0.143552 3.099603
H-1.513671 1.597686 2.647498
C-2.606738 -0.893032 4.835794
H -3.457476 -2.762098 4.118802
H -4.357806 -1.327360 3.632807
H-1.770674 1.100752 5.080798
H-3.319611 1.062103 4.242433
H -3.176950 -0.876950 5.773883
H-1.642461-1.371301 5.060134
C-3.121004 -0.665260 -0.976024
C -4.534029 -0.865252 -0.386899
C-3.190848 0.187660 -2.261373
H-2.762156 -1.648164 -1.293016
C-5.446223 -1.540649 -1.430472
H -4.970679 0.095466 -0.102429
H-4.511341-1.485508 0.513765
C-4.116582-0.472261 -3.297988
H -3.566662 1.190915 -2.026920
H -2.193396 0.297543 -2.694630
C-5.519256 -0.729556 -2.731210
H -6.449830 -1.674434 -1.004267
H-5.061728 -2.546823 -1.651004
H -4.177504 0.164740 -4.190400
H -3.662623 -1.419521 -3.615648

S1-54

H-6.141941 -1.250868 -3.470175
H-6.015011 0.232443 -2.527684

OMe
;B t‘fBu

MeO P

Pr O iPr Plld =

Cl
Pr

Complex 11a

C3.131923 -0.405152 -1.363085
C 3.725966 -1.006035 -0.257887
C3.177017 -0.736582 1.000006
C2.080107 0.102621 1.174470
C 1.464352 0.703518 0.028585
C2.032953 0.453356 -1.256782
H 3.543856 -0.609648 -2.347628
H 3.628993 -1.190335 1.877183
C0.618117 1.950147 0.210314
C-0.793185 2.062637 0.154049
C 1.399177 3.127240 0.400933
C-1.364780 3.364051 0.234940
C 0.802356 4.372233 0.552819
C-0.581402 4.490379 0.461501
H 1.397353 5262721 0.716183
H -1.030243 5.472136 0.546809
P -1.866340 0.524323 -0.043382
C 1.560339 1.161732 -2.525024
H 0.690714 1.772513 -2.267560
C4.956904 -1.886070 -0.418239
H 5.072230 -2.081373 -1.492708
C4.813307 -3.247403 0.285364
H 4.770597 -3.133292 1.375486
H 3.901107 -3.757574 -0.036268
H 5.676939 -3.883503 0.056273
C 6.224202 -1.146694 0.058274
H 7.115131 -1.766642 -0.099458
H 6.364020 -0.203475 -0.482255
H 6.164134 -0.913270 1.128533
C 1.632982 0.408674 2.603078
H 0.698774 0.973544 2.547294
C 1.364227 -0.869638 3.420923
H 0.892001 -0.616546 4.377924
H0.711612 -1.562016 2.882132
H 2.293589 -1.404306 3.646714
C2.657248 1.294074 3.344282
H 2.297162 1.529573 4.353500
H 3.619484 0.778115 3.444460
H 2.835442 2.231289 2.811479
C 1.132060 0.166230 -3.620783
H 0.717579 0.703143 -4.483248
H 1.980365 -0.427936 -3.977448
H 0.381131 -0.538211 -3.248215
C2.638358 2.125822 -3.063080
H 3.531020 1.580048 -3.389674



H 2.254291 2.683542 -3.926084
H 2.947448 2.843318 -2.296696
02.757538 2.953521 0.414816
0-2.714461 3.461801 0.040212
C 3.587662 4.092097 0.573308

H 3.417248 4.587680 1.538606
H4.611778 3.717188 0.537857
H 3.437814 4.817816 -0.237218
C-3.346798 4.720344 0.207455
H -2.986129 5.454193 -0.524544
H -4.411308 4.544056 0.042305
H -3.198550 5.114012 1.221146
Pd -0.302342 -1.317461 -0.316670
Cl11.168232 -3.083815 -0.934403
C-1.543373 -2.882694 0.018764
C-2.254800 -3.531706 -0.994226
C-1.577505 -3.408098 1.315947
C -3.048990 -4.644962 -0.696704
H -2.180359 -3.198497 -2.022374
C-2.370886 -4.523272 1.609134
H -0.981503 -2.967438 2.108746
C-3.120271 -5.139161 0.606378
H -3.599831 -5.133963 -1.497294
H -2.389983 -4.911688 2.625063
H -3.735168 -6.006301 0.833135
C-2.976543 0.390544 1.546796
C-2.974327 0.784565 -1.639024
C-3.966175-0.780747 1.360343
H -4.456466 -0.971085 2.324091
H -4.754817 -0.550701 0.640355
H -3.473383 -1.702495 1.054005
C-2.017110 0.044543 2.701192
H-1.419468 -0.841996 2.486301
H -1.341470 0.876338 2.922583
H -2.605245 -0.153631 3.606976
C-3.775960 1.634102 1.983309
H -3.125636 2.472041 2.243908
H -4.494806 1.969403 1.235184
H -4.339334 1.361352 2.886338
C-2.220644 1.684703 -2.636393
H-1.233331 1.288469 -2.880126
H -2.794596 1.721770 -3.571912
H -2.110555 2.708541 -2.272935
C-4.382270 1.374238 -1.421575
H -4.869770 1.445307 -2.403289
H -5.016345 0.738026 -0.800874
H -4.353890 2.372755 -0.991355
C-3.145587 -0.601795 -2.287364
H -3.670500 -1.304491 -1.635335
H -3.733247 -0.492928 -3.208838
H -2.179472 -1.041961 -2.547032

S1-55

Complex 11b

C4.273480 1.370966 -1.084756
C5.091184 0.311669 -1.475830
C 4.812229 -0.944266 -0.937822
C3.750228 -1.166037 -0.052308
C 2.880287 -0.090978 0.273696
C3.187925 1.210649 -0.214539
H 4.495273 2.362383 -1.468631
H 5.457343 -1.780833 -1.192503
C 1.801439 -0.225303 1.337780
C 0.386260 -0.380630 1.190396
C2.341057 -0.056270 2.648597
C-0.404260 -0.243802 2.380268
C 1.541018 -0.020299 3.782027
C 0.163080 -0.094905 3.641170
H 1.968263 0.092223 4.770818
H -0.463979 -0.030260 4.521342
P -0.760762 -0.838305 -0.292386
C2.421051 2.469036 0.213989
H 1.409439 2.173490 0.507170
C 6.254720 0.534146 -2.432988
H 6.263721 1.603231 -2.686060
C 6.071006 -0.248937 -3.747015
H 6.064860 -1.330670 -3.567067
H 5.125725 0.013323 -4.234744
H 6.888047 -0.031454 -4.445627
C 7.610408 0.204892 -1.779162
H 8.435693 0.426988 -2.466497
H 7.760953 0.789119 -0.864666
H 7.676948 -0.856517 -1.512069
C 3.654278 -2.556561 0.581505
H2.707598 -2.614208 1.122462
C 3.689258 -3.705947 -0.447691
H 3.462304 -4.658621 0.045383
H 2.971688 -3.565627 -1.260700
H 4.682323 -3.806998 -0.900793
C 4.784853 -2.779484 1.609855
H 4.673583 -3.759725 2.090325
H 5.766277 -2.756716 1.120851
H 4.774337 -2.007975 2.381257
C2.281003 3.527931 -0.898500
H 1.556126 4.285573 -0.586296
H 3.230360 4.040945 -1.094763
H 1.927306 3.099968 -1.840532
C3.083480 3.135787 1.440019
H 4.101493 3.464366 1.196374
H 2.506549 4.018121 1.742223



H 3.147180 2.458152 2.293025
03.705152 0.089743 2.721975
0-1.760371 -0.260683 2.231067
C 4.293764 0.344360 3.985990
H 4.139823 -0.489710 4.684056
H 5.362309 0.459954 3.795647
H 3.903725 1.267484 4.435199
C-2.612149 -0.086047 3.351654
H -2.407471 0.860774 3.866514
H -3.622212 -0.058082 2.941439
H-2.517344 -0.918517 4.061772
Pd -2.875018 0.399596 -0.321118
C-2.0361882.213935 -0.219324
C-1.510881 2.741606 0.963871
C-2.144418 3.049526 -1.341433
C-1.102473 4.080463 1.026338
H-1.4341102.125141 1.850827
C-1.728303 4.382547 -1.279073
H -2.5817322.675337 -2.262400
C-1.209707 4.906774 -0.092649
H -0.708610 4.475067 1.960967
H -1.828658 5.015463 -2.158161
H -0.902375 5.948337 -0.039752
Cl1-5.005366 1.556281 -0.179304
0-4.230778 -1.504599 -0.581079
C-5.338681 -1.421116 -1.146997
N -6.478645 -1.686320 -0.480068
C-5.473774 -1.038009 -2.602604
H -5.353454 0.048901 -2.664119
H -4.674365 -1.509057 -3.179823
H -6.442943 -1.315738 -3.029230
C-6.502202 -1.811722 0.972156
H-6.222114 -0.861043 1.439209
H-7.510239 -2.096188 1.282085
H -5.799453 -2.586352 1.287118
H -7.349015 -1.479896 -0.949420
C-1.066454 -2.749835 0.072235
C-0.012960 -0.670354 -2.075349
C-1.728000 -3.439968 -1.139897
H-1.963114 -4.473281 -0.851891
H -2.663484 -2.952416 -1.417675
H-1.071076 -3.496920 -2.009960
C0.241312 -3.482401 0.407910
H 0.985277 -3.407683 -0.384277
H 0.681051 -3.108946 1.335795
H 0.020253 -4.548762 0.554032
C-2.017603 -2.943384 1.274327
H -1.555343 -2.640315 2.215370
H -2.960328 -2.412391 1.143925
H -2.235835-4.017584 1.351276
C-1.208380 -0.795437 -3.054069
H -1.978864 -0.049610 -2.833602
H -0.830915 -0.609273 -4.068158
H-1.678060 -1.778732 -3.051929
C0.541083 0.752377 -2.253221
H 1.475397 0.883752 -1.715862

SI-56

H 0.750896 0.909772 -3.320165
H-0.167167 1.519281 -1.935277
C 1.082029 -1.672143 -2.477752
H 1.402097 -1.441222 -3.502868
H 1.962258 -1.588682 -1.839552
H 0.737758 -2.709219 -2.476103

OMe
#Bu ::l-Bu

Complex 11g

C 1.771523 2.556836 -1.157233
C 1.976332 3.382993 -0.052903
C 0.947445 3.473029 0.884606
C-0.244456 2.753043 0.752544
C-0.417598 1.889571 -0.369517
C 0.593567 1.823697 -1.358824
H 2.558998 2.494011 -1.900717
H 1.068629 4.126624 1.744788
C-1.827117 1.352378 -0.533141
C-2.396960 0.169951 0.035844
C -2.694085 2.346643 -1.075771
C -3.803500 0.207224 0.276466
C-4.075537 2.237532 -0.996920
C-4.624847 1.191184 -0.268332
H -4.728602 2.988425 -1.424576
H -5.697359 1.156532 -0.127996
P -1.513002 -1.543458 0.152366
C 0.437475 1.034241 -2.662094
H -0.110597 0.118599 -2.427903
C3.271227 4.170057 0.100261
H 3.920102 3.886580 -0.739970
C4.016828 3.812085 1.399721
H 3.441986 4.1139322.283712
H 4.193002 2.733428 1.472180
H 4.985199 4.325619 1.444176
C 3.030638 5.689068 0.003874
H 3.978938 6.237451 0.063028
H 2.541223 5.952909 -0.940190
H 2.390265 6.041584 0.821464
C-1.3311293.001310 1.809397
H -2.166406 2.324859 1.617849
C-0.859074 2.716362 3.248512
H -1.688248 2.869118 3.950415
H -0.503433 1.688508 3.360863
H -0.047045 3.387290 3.553381
C-1.877051 4.441402 1.708786
H -2.711165 4.585220 2.406910
H-1.102899 5.176518 1.959603
H -2.229047 4.663334 0.697368
C 1.776375 0.601963 -3.285945
H 1.586244 -0.124430 -4.080645



H 2.307686 1.454571 -3.730146
H 2.425144 0.117763 -2.552289
C-0.372489 1.805345 -3.727422
H 0.103930 2.767135 -3.955781
H-0.410997 1.218825 -4.653312
H -1.395879 2.006862 -3.408650
0-2.081113 3.445857 -1.620740
0 -4.325264 -0.758328 1.090111
C-2.883427 4.428660 -2.250601
H -3.564069 4.916628 -1.539443
H -2.185985 5.169728 -2.644980
H -3.468764 4.006043 -3.078378
C-5.716469 -0.743143 1.366706
H -6.313124 -0.905825 0.459855
H -5.893463 -1.565839 2.061913
H-6.019365 0.199160 1.839794
Pd 0.941629 -1.643047 -0.216452
C 1.555349 -1.112076 1.646166
C 1.588735 0.200843 2.114191
C2.260355 -2.089748 2.370247
C2.281141 0.529182 3.288782
H 1.090735 0.983932 1.563016
C2.949532 -1.765500 3.542818
H 2.289537 -3.120225 2.025192
C2.959161 -0.450674 4.012398
H 2.287204 1.562303 3.628880
H 3.481225 -2.545329 4.084520
H 3.493252-0.195013 4.924161
Cl1 1.055297 -2.710377 -2.513647
03.134580 -1.458418 -0.561553
C4.013512 -2.299357 -0.827059
N 5.237531 -1.879159 -1.213849
C 3.800846 -3.788290 -0.723707
H 3.514341 -4.037398 0.302356
H 2.966014 -4.048941 -1.382036
H 4.690708 -4.365113 -0.993990
C5.559000 -0.471196 -1.402271
H 5.197622 0.104004 -0.546942
H 6.643682 -0.366237 -1.478616
H 5.090625 -0.072276 -2.309031
H 5.916592 -2.574292 -1.484420
C-2.457074 -2.479808 -1.294362
C-1.873321 -2.488393 1.838301
C-1.910709 -3.922570 -1.368281
H-2.301302 -4.389691 -2.281877
H -0.822505 -3.953722 -1.432012
H -2.251679 -4.530439 -0.524291
C-3.995471 -2.571926 -1.176758
H -4.346315 -3.046387 -0.262291
H -4.477398 -1.597993 -1.283431
H -4.336675 -3.187799 -2.019419
C-2.179073 -1.733755 -2.615756
H -2.563663 -0.709184 -2.585572
H-1.120571 -1.726833 -2.870218
H -2.708048 -2.260308 -3.421601
C-0.768960 -3.558078 1.993187

SI-57

H 0.219710 -3.121447 2.054710
H -0.950572 -4.106320 2.927508
H-0.781107 -4.284992 1.175941
C-1.758817 -1.449821 2.970501
H -2.590361 -0.739701 2.943560
H-1.787715 -1.969337 3.937854
H -0.817283 -0.896639 2.923189
C-3.191015 -3.276483 1.997321
H -3.188193 -3.706808 3.007750
H -4.080077 -2.666967 1.900842
H -3.256157 -4.115034 1.299237

Complex 12a

C 3.327635 -0.693686 -1.388976
C4.001258 -1.108418 -0.238669
C 3.542534 -0.632242 0.991103
C2.459497 0.241906 1.098261
C 1.800743 0.681581 -0.089424
C2.254373 0.198501 -1.351867
H 3.661281 -1.073909 -2.351397
H 4.037741 -0.958327 1.900303
C 0.948354 1.931989 -0.040394
C-0.457599 1.976121 0.021555
C 1.663412 3.159676 -0.074605
C-1.127940 3.227133 0.070378
C0.990861 4.377117 -0.015375
C-0.402158 4.414090 0.059992
H 1.537355 5.312697 -0.030914
H -0.902688 5.374094 0.100972
P -1.417559 0.398638 0.046219
C 1.650777 0.675827 -2.671732
H 0.830515 1.362210 -2.439407
C5.221667 -2.011805 -0.348483
H 5.203926 -2.448308 -1.356186
C5.213743 -3.176053 0.656937
H 5.328795 -2.819945 1.688041
H 4.277481 -3.737544 0.595979
H 6.050804 -3.854309 0.451977
C6.517922 -1.183446 -0.225377
H 7.399486 -1.822510 -0.358027
H 6.557185 -0.386534 -0.976896
H 6.588750 -0.714449 0.763875
C2.056936 0.744013 2.484657
H 1.119523 1.301173 2.379542
C 1.802426 -0.414847 3.469465
H 1.384427 -0.029796 4.408060
H 1.112823 -1.155017 3.050252
H 2.729286 -0.943915 3.717508



C3.106466 1.715346 3.062618
H 2.772442 2.110437 4.029921
H 4.063805 1.205085 3.221902
H 3.286150 2.556588 2.387291

C 1.056708 -0.484819 -3.492132
H 0.582250 -0.102936 -4.404315
H 1.828651 -1.203059 -3.790302
H 0.303289 -1.029055 -2.912987
C2.679609 1.470035 -3.501811
H 3.515329 0.833502 -3.814931
H2.211366 1.873796 -4.407902
H 3.092926 2.303605 -2.924464
0 3.025224 3.059469 -0.170439
0-2.489431 3.181971 0.107910
C3.792050 4.251686 -0.214344
H 3.666445 4.847528 0.699639
H 4.832016 3.931411 -0.295096
H 3.532869 4.867408 -1.086067
C-3.216019 4.395830 0.202085
H -3.056103 5.029380 -0.680101
H-4.267125 4.108194 0.255137
H -2.947107 4.955983 1.106822
C-2.508595 0.522675 1.533529
C-3.857575 0.899806 1.477462
C-1.941913 0.216739 2.780110
C-4.620170 0.970224 2.644105
H -4.312573 1.138958 0.523131
C-2.701187 0.303595 3.947998
H -0.907184 -0.106245 2.836957
C-4.044179 0.677851 3.882214
H -4.640560 0.734509 4.788942
C-2.533802 0.467015 -1.418036
C-3.589398 -0.454710 -1.526534
C-2.297478 1.352575 -2.480043
C-4.396591 -0.471840 -2.664827
H -3.782308 -1.162969 -0.728154
C-3.100985 1.324931 -3.620527
H -1.4873322.071619 -2.418421
C-4.155072 0.414993 -3.715407
H -4.781370 0.394395 -4.603278
Pd 0.034583 -1.413582 0.086981
C-1.521751 -2.684304 0.018499
C-2.307159 -2.953725 1.141048
C-1.789853 -3.331875 -1.192177
C-3.377990 -3.852398 1.043848
H -2.102681 -2.470676 2.090718
C-2.859845 -4.227414 -1.281407
H-1.163928 -3.155764 -2.060958
C-3.660374 -4.487096 -0.166287
H -3.986475 -4.053820 1.922756
H -3.059225 -4.728388 -2.226124
H -4.490164 -5.185755 -0.238022
H -2.902636 2.018651 -4.433370
H -5.209537 -1.189696 -2.730272
H-5.667127 1.256333 2.584293
H -2.244996 0.064514 4.904799

S1-58

Cl11.416143 -3.344761 0.203532

Complex 12b

C4.155010 0.937469 -1.139847
C4.856167 -0.266995 -1.212658
C 4.455202 -1.303497 -0.367039
C3.387470 -1.166093 0.526952
C2.675498 0.059318 0.563619
C3.081370 1.134489 -0.263682
H 4.464792 1.755553 -1.784135
H 5.001035 -2.243692 -0.388370
C 1.593834 0.243628 1.599937
C0.214218 -0.008440 1.418552
C2.045045 0.650588 2.885637
C-0.656847 0.105187 2.541685
C 1.163803 0.805928 3.951495
C-0.189744 0.524066 3.782303
H 1.515967 1.126130 4.924639
H-0.866321 0.619528 4.623453
P -0.732010 -0.404435 -0.147018
C2.430478 2.516167 -0.182267
H 1.409743 2.389857 0.192070
C6.040124 -0.419697 -2.159616
H 6.121029 0.517923 -2.726420
C5.831953 -1.554713 -3.179258
H 5.757539 -2.529766 -2.682667
H 4.913380 -1.400603 -3.755559
H 6.673075 -1.603463 -3.881479
C 7.362153 -0.606459 -1.389813
H 8.211240 -0.656465 -2.082530
H 7.535344 0.223197 -0.695668
H 7.353318 -1.534099 -0.804955
C 3.094683 -2.323818 1.486775
H 2.178044 -2.087565 2.036042
C2.861547 -3.670725 0.776336
H 2.658686 -4.455150 1.515571
H 2.004266 -3.632923 0.097304
H 3.738526 -3.984853 0.198812
C4.227577 -2.465932 2.525942
H 3.975009 -3.232842 3.268962
H 5.167147 -2.763912 2.044896
H 4.402921 -1.519977 3.045474
C2.329083 3.243175 -1.535734
H 1.683482 4.121126 -1.429590
H 3.308465 3.594956 -1.883401
H 1.903944 2.601443 -2.311513



C3.179764 3.420931 0.820480
H 4.199340 3.621406 0.467388
H 2.660497 4.381570 0.920974
H 3.255158 2.958336 1.806763
03.395320 0.863417 3.003415
0-1.953072 -0.254847 2.326875
C3.905412 1.297754 4.252852
H 3.725875 0.557144 5.043935
H 4.980634 1.416500 4.108052
H 3.472452 2.260870 4.554525
C-2.958845 0.106420 3.266555
H -2.921086 1.177867 3.493562
H -3.904579 -0.125971 2.777299
H -2.860399 -0.474778 4.192876
C0.286957 -0.353031 -1.687698
C1.165144 -1.387507 -2.051132
C0.017726 0.658838 -2.621191
C 1.766762 -1.400349 -3.307447
H 1.370118 -2.195009 -1.360347
C0.622716 0.645283 -3.881017
H -0.668664 1.456275 -2.363610
C 1.497097 -0.383758 -4.227666
H 1.959633 -0.400972 -5.211164
C-1.067498 -2.224442 -0.015930
C-1.585745-2.887714 -1.141009
C-0.869833 -2.957944 1.159975
C-1.890446 -4.246557 -1.092202
H -1.746493 -2.339995 -2.064867
C-1.180266 -4.320139 1.211455
H -0.466951 -2.473671 2.041882
C-1.690876 -4.969369 0.087569
H -1.925473 -6.029920 0.126399
Pd -2.788507 0.803422 -0.302626
C-1.918167 2.608736 -0.337991
C-1.3152823.157110 0.799826
C-2.037097 3.407249 -1.485783
C-0.830757 4.471881 0.788332
H-1.2261422.575522 1.711785
C-1.543190 4.715081 -1.499494
H -2.548443 3.024327 -2.364356
C-0.937308 5.254346 -0.361989
H -0.374096 4.881531 1.687026
H-1.652174 5.319106 -2.397754
H-0.566179 6.276226 -0.368627
H-1.012923 -4.872639 2.132475
H -2.283331 -4.741859 -1.976425
H 2.441304 -2.210655 -3.569266
H 0.399228 1.437969 -4.589985
0-3.963661 -1.133852 -0.147343
C -4.887559 -1.542710 -0.871371
N -5.683597 -2.546371 -0.439318
H -6.464535 -2.821977 -1.015205
C-5.171208 -0.981790 -2.242963
H -5.450949 0.070394 -2.123013
H -4.251426 -1.011009 -2.835545
H -5.959453 -1.524710 -2.774099

S1-59

C-5.541697 -3.133359 0.885585
H -5.796075 -2.410098 1.668570
H-6.211578 -3.992972 0.960054
H-4.511073 -3.463276 1.040088
Cl-4.906556 1.951435 -0.350883

Me

Ar
' JAr
P Ar=3,5-CF3Ph

iPr l iPr Pld =

Cl
Pr

Complex 13a

C 4.395562 -1.593606 0.452110
C5.160173 -0.446995 0.676828
C4.730513 0.749128 0.094647
C3.586922 0.825468 -0.701521
C2.827363 -0.361562 -0.941698
C3.251900 -1.589625 -0.349404
H 4.709186 -2.526182 0.914429
H 5.300030 1.655949 0.272512
C1.916329 -0.408591 -2.152597
C 0.504730 -0.277863 -2.171336
C2.592718 -0.621549 -3.366657
C-0.201030 -0.348775 -3.405257
C 1.906798 -0.697231 -4.572102
C 0.522085 -0.560704 -4.584080
H 2.447576 -0.865578 -5.499313
H -0.017883 -0.620607 -5.525262
P -0.314627 -0.023079 -0.533861
C2.532959 -2.909567 -0.620166
H 1.652886 -2.689244 -1.231417
C 6.443005 -0.528477 1.491937
H 6.414994 -1.483754 2.032846
C 6.572076 0.590581 2.539667
H 6.704531 1.572134 2.068570
H 5.682748 0.637348 3.174241
H 7.450139 0.412212 3.171568
C 7.672089 -0.559312 0.559073
H 8.594585 -0.673613 1.140762
H 7.613466 -1.389070 -0.154604
H 7.750637 0.371928 -0.015474
C3.215622 2.167580 -1.333661
H 2.233509 2.056869 -1.807347
C3.101372 3.293438 -0.285665
H 2.668506 4.191836 -0.740361
H 2.475832 2.992307 0.561904
H4.081111 3.567058 0.121502
C 4.208168 2.565864 -2.444843
H 3.915670 3.522844 -2.893033
H 5.222045 2.679075 -2.043768
H 4.242925 1.815260 -3.241514
C2.030529 -3.582211 0.671532
H 1.410731 -4.452036 0.424928



H 2.860580 -3.925035 1.299477
H 1.432171 -2.886089 1.269219
C3.412549 -3.875972 -1.438256
H 4.317255 -4.153799 -0.885652
H 2.859988 -4.796353 -1.661391
H 3.723983 -3.427683 -2.388376
C-1.374396 1.483917 -0.705248
C-2.759350 1.483603 -0.907215
C-0.715795 2.712442 -0.577143
C-3.462144 2.688265 -0.989301
C-1.419751 3.913325 -0.667506
H 0.350547 2.731261 -0.378275
C-2.798173 3.909725 -0.873036
C-1.471583 -1.443570-0.311331
C-2.466611 -1.398314 0.679854
C-1.270831 -2.641243 -1.008360
C-3.241505 -2.526778 0.951122
H -2.636752 -0.494257 1.251249
C-2.038755-3.771002 -0.717710
H-0.519572 -2.700859 -1.787731
C-3.029145 -3.721115 0.260550
H -3.633164 -4.594443 0.475885
Pd 1.253626 0.157125 1.164088
C-0.190832 0.540424 2.516908
C-0.624796 1.847073 2.752110
C-0.725316 -0.518431 3.256375
C-1.620283 2.085932 3.707439
H -0.195909 2.686099 2.213116
C-1.723409 -0.272075 4.206652
H -0.365687 -1.532036 3.107054
C-2.175968 1.029411 4.430839
H -1.953609 3.105605 3.886095
H -2.144598 -1.103369 4.765571
H -2.949564 1.219762 5.169905
C12.748801 0.345055 2.986429
C-4.268045 -2.480368 2.056528
C-1.735270 -5.059085 -1.438941
F -0.636896 -5.661008 -0.923341
F -1.483101 -4.844820 -2.748784
F -2.750917 -5.940077 -1.353393
F -3.728386 -2.847326 3.240856
F -4.778348 -1.243639 2.214363
F-5.294191 -3.323708 1.812387
H -3.346637 4.841392 -0.937395
H -3.303482 0.551859 -1.008203
C-4.960403 2.651605 -1.160995
C-0.6551825.201631 -0.499479
F -5.586923 2.434880 0.014331
F -5.435773 3.809219 -1.663809
F -5.333204 1.656329 -1.996763
F -1.454970 6.282996 -0.565402
F 0.294645 5.337278 -1.454369
F-0.016550 5.232269 0.691185
H 3.672407 -0.732107 -3.346359
C-1.700028 -0.193990 -3.537228
H -2.252464 -0.750466 -2.776650

H -2.003281 0.856117 -3.459629
H -2.030095 -0.557775 -4.514471

iPr. Pr A:Ar Mé H

Complex 13b

C-4.613369 0.420378 -0.516102
C -5.005097 -0.882525 -0.202665
C -4.191534 -1.929049 -0.644878
C-3.023333 -1.705762 -1.382082
C-2.635150-0.370699 -1.668251
C-3.454725 0.705900 -1.249392
H -5.245757 1.241730 -0.191193
H -4.483966 -2.952809 -0.428643
C-1.478579-0.132130 -2.611226
C-0.114538 0.098017 -2.282698
C-1.838427-0.211960 -3.969283
C 0.853477 0.191536 -3.331981
C-0.903823 -0.103326 -4.989174
C 0.433661 0.080479 -4.662586
H-1.212818 -0.174910 -6.028320
H 1.178725 0.147038 -5.450528
P 0.592128 0.341732 -0.576179
C-3.154907 2.154262 -1.640600
H -2.073980 2.252683 -1.787358
C-6.303737 -1.142276 0.551130
H -6.735065 -0.161629 0.794607
C-6.077811 -1.889477 1.877984
H -5.638364 -2.879545 1.711840
H -5.403375 -1.338216 2.539898
H -7.029592 -2.030282 2.404178
C-7.326051 -1.886020 -0.330998
H -8.279914 -2.001294 0.197584
H-7.515390-1.342712 -1.263344
H -6.968469 -2.888569 -0.594797
C-2.257026 -2.917596 -1.921849
H -1.273258 -2.572754 -2.254393
C-2.026051 -4.029580 -0.879949
H-1.313794 -4.764331 -1.269716
H-1.628178 -3.643835 0.062833
H -2.953693 -4.563283 -0.644365
C-2.968225 -3.513084 -3.156063
H -2.408575 -4.373312 -3.542856
H -3.976395 -3.855641 -2.894353
H -3.061927 -2.779781 -3.962778
C-3.567230 3.187990 -0.577580
H -3.147697 4.164839 -0.837687
H -4.656766 3.303045 -0.524116



H-3.2113472.926170 0.421336
C-3.832764 2.518467 -2.980179
H -4.922935 2.428364 -2.898090
H -3.596600 3.554561 -3.249877
H -3.500837 1.874544 -3.799225
C-0.652052 0.368010 0.801812
C-1.172790 -0.806836 1.361443
C-0.881489 1.584413 1.457682
C-1.904186 -0.763334 2.548961
H -0.989354 -1.763537 0.890123
C-1.6136421.621561 2.647349
H -0.467783 2.499462 1.053075
C-2.125054 0.449896 3.200611
H -2.672506 0.477905 4.134955
C 1.422528 -1.280316 -0.208894
C2.070307 -1.413341 1.026325
C 1.482156 -2.344662 -1.113568
C2.769625 -2.575848 1.342571
H 2.041381 -0.602223 1.744176
C2.169907 -3.517861 -0.785359
H 1.006662 -2.264804 -2.083802
C2.822493 -3.639222 0.440210
H 3.367897 -4.542852 0.686683
Pd 2.160000 2.123215 -0.344273
C0.856407 3.543579 -0.916134
C0.426162 3.642983 -2.243388
C0.483448 4.540119 -0.002989
C-0.368985 4.722202 -2.651620
H 0.709154 2.896835 -2.978801
C-0.321181 5.608313 -0.411436
H 0.841239 4.508281 1.021167
C-0.747322 5.706467 -1.738056
H -0.684535 4.789199 -3.690436
H -0.596088 6.374452 0.309629
H -1.358060 6.546873 -2.057809
03.863037 0.673666 0.125146
C4.821782 0.836477 0.908266
N 6.060834 0.468820 0.536314
H 6.817696 0.595216 1.191439
C4.659785 1.427414 2.286832
H 4.338129 2.466680 2.166053
H 3.879523 0.881544 2.825604
H 5.581269 1.395308 2.875573
C 6.356969 -0.040168 -0.795781
H 5.964510 0.643050 -1.553652
H 7.440146 -0.121160 -0.905535
H 5.906903 -1.027141 -0.947163
Cl13.769636 3.877597 -0.102823
C-1.854896 2.942295 3.334676
C-2.365894 -2.050976 3.181190
C3.554998 -2.623782 2.626165
C2.167939 -4.681453 -1.743260
F 3.318955 -5.383539 -1.675395
F 2.004932 -4.280562 -3.020878
F 1.163944 -5.549202 -1.468675
F 3.796465 -3.885652 3.031042

S1-61

F2.919147 -1.979528 3.627726
F 4.760261 -2.015090 2.478088
F-1.355915-2.666228 3.836555
F -2.825557-2.928799 2.261741
F -3.354949 -1.844875 4.077823
F-2.081192 2.780295 4.656196
F-0.801841 3.774835 3.198862
F -2.934353 3.580303 2.826839
H -2.883127-0.380965 -4.208953
C2.338818 0.407594 -3.114817
H 2.558296 1.427347 -2.772600
H 2.776480 -0.265820 -2.373135
H 2.873622 0.252166 -4.056856

Me, ,Me
Ph\ ,Ph

D+
P—pg—"P",
PhY Ph

Complex 14

Pd 0.001365 -0.509880 -0.140352
P -2.328068 -0.213165 -0.036344
P 2.320951 -0.199273 0.006150
0 -0.004240 1.747159 0.000676
C 0.020838 -2.512601 -0.249434
C-0.313470-3.270291 0.878192
H -0.592600 -2.787631 1.810375
C-0.293638 -4.669020 0.806768
H -0.553134 -5.251998 1.687043
C 0.052736 -5.311073 -0.383299
H 0.064528 -6.396010 -0.435812
C 0.386572 -4.550464 -1.505211
H 0.662459 -5.040639 -2.435400
C0.376871 -3.151795 -1.441484
H 0.659769 -2.579008 -2.319854
C-1.227291 2.426824 -0.024242
C-2.395340 1.635635 -0.031749
C-3.634718 2.287192 -0.059607
H -4.545752 1.698092 -0.079697
C-3.708581 3.676757 -0.067572
H -4.6730104.174174 -0.086119
C-2.535534 4.424014 -0.058932
H -2.604251 5.507007 -0.069964
C-1.268212 3.823570 -0.042573
C-0.008889 4.693542 -0.050868
C 1.252504 3.827548 -0.078022
C2.517698 4.430186 -0.142292
H 2.583100 5.512997 -0.171880
C3.691900 3.685630 -0.180925
H 4.653394 4.184953 -0.245135
C3.622640 2.295829 -0.142269
H 4.532470 1.705105 -0.185931
C2.385757 1.644056 -0.054932



C1.215363 2.431566 -0.039996
C-0.030204 5.600949 -1.310550
H -0.913073 6.246952 -1.313903
H -0.042987 5.000767 -2.225927
H 0.848698 6.251654 -1.341023
C0.010255 5.572465 1.228883
H -0.872663 6.217690 1.272996
H 0.892806 6.219558 1.244815
H 0.025463 4.9525222.131116
C-3.402935 -0.750633 -1.414974
C-2.808755-0.984702 -2.664913
H-1.731585-0.895391 -2.774225
C-3.594050 -1.343761 -3.760230
H -3.126244 -1.525403 -4.723425
C-4.975900 -1.481953 -3.614084
H -5.586321 -1.768330 -4.465597
C-5.572660 -1.262407 -2.370336
H -6.646167 -1.378206 -2.252485
C-4.792695 -0.898294 -1.272534
H -5.264052 -0.747270 -0.306141
C-3.149511 -0.748123 1.509781
C-3.286333 0.112138 2.610557
H -2.973031 1.148759 2.539022
C-3.838757-0.356815 3.803553
H -3.946582 0.319428 4.646686
C-4.256883 -1.684187 3.911061
H -4.690403 -2.044953 4.839243
C-4.116473 -2.547688 2.821964
H -4.439835 -3.581679 2.899629
C-3.560611 -2.088192 1.628270
H -3.453282 -2.770739 0.790676
C3.460394 -0.752702 -1.314784
C3.020824 -0.657781 -2.646083
H 2.023771 -0.281050 -2.862530
C 3.858803 -1.040559 -3.691449
H 3.512851 -0.961237 -4.718005
C5.137978 -1.533283 -3.417492
H 5.788442 -1.837736 -4.232242
C5.576720 -1.638299 -2.097025
H 6.569003 -2.023431 -1.880869
C4.743784 -1.249419 -1.045246
H 5.092571 -1.340057 -0.021532
C3.056611 -0.711825 1.602323
C3.078399 -2.088263 1.895109
H 2.681245 -2.806447 1.183791
C3.605103 -2.537742 3.104777
H 3.623650 -3.602372 3.318905
C4.097546 -1.623846 4.040474
H 4.502481 -1.976830 4.984472
C4.063116 -0.257253 3.761918
H 4.440651 0.457575 4.487399
C3.546719 0.201142 2.547895

H 3.529361 1.266537 2.344723

S1-62

OTf

Pha 4Ph

P—Pd—R
\
PH Ph

Complex 15

Pd -0.109445 0.625231 -0.812399
P -2.337809 0.204210 -0.062509
P 2.122764 0.909216 -0.000178
0 0.044572 -0.666657 1.702311
C-0.440699 2.582246 -1.081944
C-0.536988 2.958485 -2.430836
H -0.448765 2.213002 -3.218242
C-0.747040 4.297422 -2.777359
H -0.818842 4.574019 -3.826691
C-0.864301 5.271970 -1.782391
H-1.027987 6.312153 -2.052528
C-0.770127 4.898165 -0.441871
H -0.860213 5.646841 0.341991
C -0.558800 3.558867 -0.089973
H -0.489506 3.290100 0.959291
C-1.003276 -1.576250 1.738982
C-2.162590 -1.311360 0.981734
C-3.196221 -2.258051 1.021686
H -4.090502 -2.095712 0.430840
C-3.082256 -3.414395 1.787274
H -3.887791 -4.142572 1.792624
C-1.935994 -3.635259 2.547169
H -1.866586 -4.535144 3.147787
C-0.884265 -2.714508 2.548428
C 0.356363 -2.836273 3.438905
C 1.547731 -2.279871 2.652761
C2.848573 -2.779587 2.758989
H 3.044692 -3.646334 3.379845
C3.906638 -2.178202 2.081387
H4.911710-2.578831 2.174347
C3.672552 -1.066143 1.279114
H 4.498246 -0.613871 0.741273
C2.382160-0.536764 1.128038
C 1.331653 -1.168553 1.824437
C0.143081 -1.948077 4.699768
H -0.724285 -2.299737 5.270495
H -0.029339 -0.902455 4.425935
H 1.026044 -1.989588 5.348226
C 0.594350 -4.285150 3.898340
H -0.256039 -4.651415 4.480997
H 1.466677 -4.346852 4.555618
H 0.749738 -4.958539 3.048934
C-3.015013 1.464095 1.101900
C-2.988925 1.286729 2.492573
H -2.593055 0.370479 2.917503
C-3.485696 2.277025 3.343581
H -3.460965 2.121149 4.418852
C-4.019625 3.453351 2.816997



H -4.410817 4.220697 3.479688
C-4.048729 3.639702 1.432749
H -4.457481 4.554441 1.012357
C-3.543034 2.658521 0.581403
H -3.562612 2.822653 -0.491344
C-3.749001 -0.122309 -1.197459
C-5.085072 0.104352 -0.822023
H-5.317124 0.489963 0.165558
C-6.121533 -0.154255 -1.719210
H-7.150175 0.027342 -1.418920
C-5.837719 -0.642333 -2.997090
H -6.646685 -0.841220 -3.695135
C-4.514376 -0.875449 -3.373425
H -4.284821 -1.264663 -4.361152
C-3.472142 -0.614006 -2.482420
H -2.451299 -0.832591 -2.774800
C2.464270 2.370462 1.065349
C2.624829 3.630049 0.462387
H 2.563042 3.727547 -0.617104
C2.8637534.761614 1.240718
H 2.991921 5.726550 0.758058
C2.925658 4.657580 2.632542

H 3.107910 5.541283 3.238201
C2.749407 3.414496 3.241055

H 2.795085 3.324189 4.323108
C2.522973 2.276451 2.463467
H 2.401949 1.313657 2.948961
C3.538526 0.869970 -1.174075
C4.772780 1.485438 -0.903549
H 4.923723 2.023482 0.027086
C5.809920 1.417898 -1.834789
H 6.759405 1.900359 -1.617832
C5.627632 0.735489 -3.040058
H 6.436703 0.686254 -3.764157
C 4.404207 0.121239 -3.312607
H4.251511-0.413911 -4.245460
C3.359032 0.190400 -2.389673
H 2.415423 -0.296544 -2.618414
0 0.387401 -1.561920 -0.983785
S 0.220909 -2.376712 -2.252413
0 1.020985 -1.871739 -3.382389
0 -1.171851-2.757093 -2.534976
C 1.059668 -3.948674 -1.720339
F 1.006124 -4.853145 -2.705845
F 2.346378 -3.715688 -1.423914
F 0.460151 -4.461255 -0.635761

S1-63

Me

|
Oar ar Ar=35CFsPh
Pr P Po—<=
f o
Pr

Complex 16

C4.108451 -0.028704 1.062660
C 4.546659 -1.194068 0.434040
C3.670466 -2.284109 0.394197
C2.397810 -2.243872 0.964328
C 1.963283 -1.039293 1.599894
C2.845920 0.079393 1.655965
H 4.773045 0.828471 1.090220
H 3.990819 -3.198644 -0.093735
C0.764236 -1.079018 2.518756
C-0.550736 -0.725002 2.159730
C 1.008832 -1.500976 3.851599
C-1.600208 -0.799620 3.113105
C-0.032115-1.572816 4.775353
C-1.332838 -1.224011 4.410939
H 0.154016 -1.895493 5.792780
H-2.121588 -1.278194 5.151536
P -0.898213 -0.177449 0.438658
C2.495618 1.360696 2.413016
H 1.479159 1.249876 2.805652
C5.950672 -1.269057 -0.150207
H 6.261305 -0.238391 -0.357520
C 6.018454 -2.041733 -1.477994
H 5.830361 -3.113208 -1.337546
H 5.290882 -1.653270 -2.195461
H 7.018282 -1.944031 -1.916101
C 6.933370 -1.857774 0.883721
H 7.954322 -1.865175 0.483692
H 6.935467 -1.275334 1.812029
H 6.663000 -2.890637 1.136492
C 1.545717 -3.513304 0.947155
H 0.524266 -3.242299 1.237379
C 1.473973 -4.164614 -0.448408
H 0.705323 -4.944971 -0.465453
H 1.240108 -3.429192 -1.226370
H 2.424207 -4.633943 -0.726067
C2.053865 -4.539430 1.982104
H 1.402782 -5.421749 1.998142
H 3.067203 -4.873288 1.729573
H 2.085426 -4.111092 2.987614
C2.509947 2.609314 1.511041
H 2.165144 3.483086 2.076422
H 3.514976 2.823954 1.132931
H 1.865464 2.490324 0.635037
C3.423913 1.554534 3.630114
H 4.459976 1.722103 3.314287
H 3.108883 2.428889 4.211978



H 3.410109 0.677531 4.285117
02.303385-1.819156 4.150417
0-2.837317-0.422931 2.684033
C2.616509 -2.222591 5.476180
H 2.086896 -3.143569 5.753074
H 3.691258 -2.409090 5.480955
H 2.380436 -1.433922 6.202251
C-3.958815 -0.627288 3.537766
H -3.930096 0.049535 4.400402
H -4.837831-0.414392 2.928612
H -4.006676 -1.666097 3.885723
C-2.267873 -1.263214 -0.155069
C-3.622092 -0.925166 -0.066924
C-1.916263 -2.505179 -0.692589
C-4.601847 -1.823533 -0.493221
H -3.922494 0.032588 0.339570
C-2.899399 -3.399454 -1.119716
H-0.871375-2.775119 -0.788374
C-4.249028 -3.065778 -1.020543
H-5.011763 -3.756947 -1.356891
C-1.609985 1.514527 0.590308
C-2.3426322.075704 -0.464077
C-1.307543 2.310959 1.701528
C-2.753298 3.409291 -0.406550
H -2.585093 1.489077 -1.341987
C-1.720430 3.642484 1.751066
H -0.754528 1.897638 2.536967
C-2.442444 4202181 0.696599
H -2.763296 5.235971 0.737732
C-6.046920 -1.431067 -0.326936
C-2.465361 -4.729406 -1.680306
C-3.477101 3.992350 -1.594543
C-1.323618 4.487055 2.935138
F -3.493130-5.419812 -2.210001
F -1.530688 -4.574821 -2.643354
F -1.907650 -5.506622 -0.720062
F -6.887540 -2.322006 -0.884554
F -6.375226 -1.336963 0.989288
F -6.299040 -0.223680 -0.871648
F -4.102997 5.146369 -1.287622
F -4.403621 3.135870 -2.075141
F-2.619137 4.254646 -2.605844
F-1.373622 3.778578 4.086094
F -2.126489 5.560460 3.079830
F -0.057922 4.946224 2.812784
Pd 1.040552 -0.116576 -0.777857
C-0.039320 0.088603 -2.470235
C-0.271161 -1.054305 -3.238831
C-0.455253 1.342179 -2.919037
C-0.944857 -0.938567 -4.460153
H 0.070768 -2.032459 -2.915100
C-1.138554 1.444890 -4.137761
H -0.220020 2.240163 -2.359448
C-1.387757 0.307845 -4.906087
H-1.117629 -1.829713 -5.058630
H -1.463962 2.423982 -4.478812

S1-64

H-1.912542 0.393157 -5.853781
02.852910 0.207274 -1.887921
S 3.008077 1.531419 -2.648319
0 2.876380 1.393076 -4.099369
02.324191 2.650229 -1.976935
C 4.820065 1.873720 -2.379597
F 5.575755 0.855687 -2.817851
F 5.093811 2.066005 -1.073812
F 5.168087 2.980154 -3.043347

Me
(lj +
O /Pd
P

MeO Ar = 35-CF4Ph

0

iPr

Pr acAr

Complex 17
C-4.1879550.361976 0.031500
C-4.285815-0.201194 1.310099
C-3.426903 -1.257309 1.614084
C-2.492946 -1.757812 0.694882
C-2.394253 -1.147947 -0.577952
C-3.283376 -0.093208 -0.929774
H -4.867840 1.169402 -0.227497
H -3.495494 -1.729363 2.587887
C-1.487232-1.701864 -1.647571
C-0.194266 -1.208369 -1.958437
C-2.020650 -2.741646 -2.456276
C 0.485360 -1.697752 -3.106629
C-1.310725 -3.236041 -3.550350
C-0.068539 -2.704574 -3.884941
H -1.723322 -4.023254 -4.168924
H 0.444699 -3.084222 -4.758757
P 0.767621 -0.038336 -0.893245
C-3.367407 0.480535 -2.348642
H -2.436932 0.238934 -2.875467
C-5.356782 0.305462 2.271761
H -5.360582 1.400796 2.188640
C-5.103151 -0.044457 3.745113
H-5.191410-1.122392 3.926254
H -4.112007 0.279500 4.075582
H -5.848023 0.449723 4.377688
C-6.748730-0.198494 1.831974
H -7.5285100.216081 2.480710
H -6.977220 0.090172 0.800486
H -6.802154 -1.291944 1.894054
C-1.691760 -2.999134 1.091083
H -0.906354 -3.150548 0.341892
C-1.006592 -2.870147 2.465237
H -0.364871 -3.738728 2.643860
H -0.386296 -1.969892 2.536189
H-1.738127 -2.831905 3.279149
C-2.582847 -4.260330 1.075884



H -1.982492 -5.151629 1.292918
H -3.367681 -4.190831 1.837629
H -3.067472 -4.392878 0.105571
C-3.538958 2.009016 -2.405472
H -3.484317 2.348797 -3.445928
H -4.514192 2.324645 -2.019346
H -2.770497 2.537878 -1.838187
C-4.524501 -0.186768 -3.126501
H -5.487805 0.066832 -2.669126
H -4.541817 0.166618 -4.164212
H -4.436902 -1.275708 -3.128767
0 -3.249000 -3.194338 -2.102577
0 1.714337 -1.134785 -3.441191
C-3.857280 -4.228179 -2.877012
H -3.255558 -5.144795 -2.860463
H -4.820327 -4.417505 -2.402869
H -4.017377 -3.906301 -3.913020
C2.490312 -1.722952 -4.503547
H 1.977911 -1.602082 -5.462105
H 3.432841 -1.175046 -4.520260
H 2.680187 -2.779970 -4.296509
C-0.160501 1.354216 -0.156954
C-0.721837 1.296861 1.127874
C-0.188088 2.557634 -0.870834
C-1.280275 2.444722 1.686148
H -0.730757 0.374665 1.694252
C-0.758180 3.698323 -0.305849
H 0.256174 2.617693 -1.856991
C-1.296432 3.648906 0.978071
H-1.712822 4.542684 1.430738
C1.519176 -1.019899 0.457826
C2.068727 -0.372758 1.573592
C 1.724058 -2.396750 0.295416
C2.808948 -1.097180 2.508956
H 1.946200 0.695261 1.713249
C2.447370 -3.114257 1.247593
H 1.327127 -2.916557 -0.568890
C2.998759 -2.470251 2.356222
H 3.574479 -3.028252 3.085279
Pd 2.506078 0.578092 -2.227698
C3.2715252.021997 -1.131119
C3.154886 3.335514 -1.604538
C 4.148503 1.706166 -0.087453
C3.982860 4.326964 -1.064704
H2.441611 3.601929 -2.378725
C4.961519 2.710537 0.449270

H 4.217963 0.697238 0.307503

C 4.878888 4.016316 -0.039529
H 3.909520 5.344115 -1.439311
H 5.647528 2.465715 1.255214
H 5.503378 4.795346 0.387796
C3.484177 -0.343915 3.631214
C2.581555-4.610811 1.090708
C-1.8701882.425118 3.077294
C-0.8212204.980333 -1.102272
F 0.168212 5.037496 -2.023239

F -1.990370 5.080428 -1.766850
F-0.711762 6.058580 -0.307584
F-1.291269 3.357889 3.857138
F-3.191327 2.699439 3.043290
F-1.711740 1.227423 3.675505
F 3.660790 -5.084290 1.734466
F 1.496769 -5.247347 1.585704
F 2.683409 -4.955741 -0.211333
F 4.597537 0.276597 3.171200
F 3.854262 -1.157021 4.632652
F2.6774350.610548 4.133836

I\Ille
oAr
' WAr Ar=3,5-CF3Ph

MeO

" O

iPr

FI
'iPI'!’JdJr

=

Complex 18

C4.041407 -1.389256 1.088342
C4.525260 -0.161167 1.566505
C4.173142 1.001232 0.862546
C3.353924 0.973482 -0.282388
C2.811689 -0.286897 -0.705225
C3.209261 -1.488599 -0.031241
H 4.327968 -2.297453 1.610992
H 4.566584 1.956358 1.193828
C 1.954581 -0.373841 -1.946728
C 0.546280 -0.262979 -1.918334
C2.592997 -0.601140 -3.186570
C-0.207635 -0.361202 -3.114347
C 1.837629 -0.686061 -4.359342
C 0.449334 -0.566300 -4.327319
H 2.321737 -0.853332 -5.313964
H -0.109230 -0.647161 -5.252158
P -0.319436 0.023774 -0.323068
C2.756609 -2.869327 -0.497212
H 2.024409 -2.728163 -1.298229
C 5.429571 -0.105205 2.787658
H 5.533888 -1.133715 3.156514
C 4.814373 0.736054 3.923516
H 4.700680 1.786490 3.630765
H 3.828641 0.356306 4.215569
H 5.462299 0.707887 4.805940
C 6.838927 0.402060 2.419106
H 7.492196 0.367077 3.297441
H 7.292827-0.211316 1.633540
H 6.812658 1.439649 2.066289
C3.137572 2.263582 -1.075563
H 2.246722 2.125196 -1.697881
C2.909127 3.505164 -0.191632
H 2.528494 4.332501 -0.798976
H 2.187479 3.317085 0.611731
H 3.837545 3.848849 0.277653



C 4.332544 2.507147 -2.023873
H 4.149127 3.395222 -2.638592
H5.251113 2.678801 -1.450682
H 4.501491 1.652794 -2.683533
C2.069644 -3.677535 0.621079
H 1.630917 -4.591916 0.209055
H 2.777741 -3.971644 1.403437
H 1.264916 -3.103734 1.094589
C3.941829 -3.656448 -1.095546
H 4.705434 -3.861370 -0.336594
H 3.594299 -4.618669 -1.487373
H 4.414350 -3.099910 -1.910057
C-1.424148 1474171 -0.515101
C-2.781630 1.359547 -0.833050
C-0.864130 2.744558 -0.357523
C-3.5559702.507635 -1.005287
C-1.646997 3.887631 -0.517475
H 0.183257 2.847310 -0.096725
C-2.997508 3.777220 -0.846282
C-1.379180 -1.429463 0.017623
C-2.284353 -1.389136 1.088224
C-1.233759-2.612841 -0.715096
C-3.032814 -2.520633 1.412117
H -2.409336 -0.485869 1.674804
C-1.981814 -3.741741 -0.377689
H -0.547159 -2.662325 -1.552128
C-2.883881 -3.702747 0.685017
H -3.469343 -4.578343 0.939661
Pd 1.373544 0.322826 1.141345
C0.133430 0.619998 2.688395
C-0.257999 1.909615 3.064066
C-0.135484 -0.477600 3.515728
C-0.8705502.102832 4.308478
H -0.093354 2.765804 2.416027
C-0.751500 -0.271511 4.755763
H 0.126976 -1.487462 3.210815
C-1.117438 1.016832 5.150898
H-1.160888 3.105646 4.610207
H -0.955243 -1.122156 5.400136
H-1.606159 1.172730 6.108197
C-3.951027 -2.470004 2.611646
C-1.750198 -5.024146 -1.140682
F -0.654606 -5.668998 -0.674949
F -1.535398 -4.780720 -2.451160
F -2.790705 -5.866484 -1.035458
F -3.250474 -2.643429 3.754371
F -4.571091 -1.276805 2.700755
F -4.890868 -3.429707 2.560174
H -3.607465 4.663944 -0.969479
H -3.238034 0.385032 -0.959487
C-5.003167 2.331211 -1.399534
C-0.985204 5.227284 -0.308231
F -5.650650 1.535414 -0.526331
F -5.657273 3.500762 -1.469298
F -5.093487 1.734466 -2.615072
F -1.854912 6.245048 -0.384131

S1-66

F-0.014891 5.436820 -1.227186
F-0.386171 5.275369 0.905750
0 -1.555751-0.264338 -2.981667
0 3.949923 -0.729658 -3.143878
C-2.372397 -0.190462 -4.154187
H -3.374881 0.048021 -3.798366
H -2.026124 0.605633 -4.822544
H -2.382334 -1.148077 -4.686664
C 4.654044 -0.973864 -4.361919
H 5.705652 -1.044694 -4.083175
H 4.333894 -1.915414 -4.823695
H 4.519788 -0.148759 -5.071563

Me, Me

Complex 19

Pd 0.011557 -0.662742 0.797424
P -2.283214 -0.219505 0.237214
P 2.301384 -0.216319 0.255674
0 0.008250 1.346723 -1.193895
C 0.008584 -2.260831 -0.476703
C-0.008581 -3.521022 0.144564
H -0.021490 -3.594547 1.231176
C-0.009123 -4.699313 -0.611703
H -0.022445 -5.663618 -0.107052
C 0.007060 -4.637929 -2.006802
H 0.006567 -5.551397 -2.596685
C 0.023346 -3.391257 -2.635466
H 0.035739 -3.330162 -3.721726
C 0.023883 -2.216404 -1.876956
H 0.035956 -1.258435 -2.391118
C-1.174319 2.068571 -1.120142
C-2.287647 1.496970 -0.471652
C-3.453100 2.276251 -0.388062
H -4.324032 1.872563 0.116388
C-3.508100 3.559200 -0.923618
H -4.417902 4.145630 -0.834972
C-2.397425 4.086247 -1.580190
H -2.455758 5.082172 -2.004806
C-1.219187 3.345773 -1.701664
C0.010211 3.814283 -2.485216
C 1.243663 3.337532 -1.713217
C2.428922 4.068742 -1.606722
H 2.491001 5.062088 -2.036808
C 3.542264 3.535896 -0.959020
H 4.458293 4.114523 -0.884326
C 3.480304 2.258105 -0.412655
H4.351811 1.849518 0.087132
C2.306910 1.488325 -0.479374
C1.193843 2.062116 -1.126748



C0.001534 3.118346 -3.878335
H -0.889594 3.414148 -4.443862
H -0.001793 2.028642 -3.781277
H 0.889567 3.407830 -4.451974
C0.014303 5.336226 -2.705126
H-0.864166 5.646019 -3.279014
H 0.888143 5.640225 -3.289117
H 0.021428 5.886540 -1.758220
C-3.055964 -1.220899 -1.108160
C-3.431235-0.680845 -2.345257
H -3.280303 0.373839 -2.549195
C-4.008226 -1.491834 -3.326885
H -4.292469 -1.057381 -4.281827
C-4.221564 -2.847491 -3.082023
H -4.669919 -3.477053 -3.846032
C-3.850902 -3.394573 -1.850288
H -4.003544 -4.451993 -1.653423
C-3.268776 -2.590203 -0.873775
H -2.963641 -3.033283 0.069070
C-3.625089 -0.169468 1.512470
C -4.944864 -0.558867 1.223014
H -5.206843 -0.904970 0.229168
C-5.930024 -0.510028 2.210996
H -6.944680 -0.816891 1.970454
C-5.614660 -0.072493 3.498779
H -6.382787-0.039524 4.267030
C-4.307814 0.318361 3.793957
H -4.042515 0.657679 4.791129
C-3.318300 0.270065 2.810949
H-2.311204 0.572262 3.065041
C3.111791 -1.238773 -1.050358
C3.281160 -2.612402 -0.805447
H 2.918248 -3.047311 0.120506
C3.890691 -3.431755 -1.752745
H 4.008991 -4.492090 -1.548196
C 4.329576 -2.895930 -2.966719
H 4.797572 -3.537275 -3.708828
C4.157764 -1.536410 -3.223166
H 4.493896 -1.110982 -4.165209
C 3.555492 -0.710424 -2.269951
H 3.436708 0.346588 -2.482240
C3.607448 -0.112361 1.563535
C4.899021 -0.635605 1.384815
H 5.168363 -1.123310 0.454599
C 5.848869 -0.535385 2.403863
H 6.843101 -0.947060 2.250512
C5.525510 0.089221 3.609171

H 6.266245 0.163738 4.401041

C 4.244789 0.614584 3.793049

H 3.979239 1.098039 4.729154
C3.290069 0.514361 2.781037

H 2.290358 0.905596 2.932497
N 0.021122 0.754243 2.445338
C-0.075143 0.270025 3.708001
C0.140948 -1.233890 3.881180
H 0.821432 -1.654561 3.131117

SI-67

H 0.539139 -1.421392 4.882605
H -0.820022 -1.758850 3.801123
C-0.184573 2.193671 2.339725
H -1.244950 2.482731 2.427432
H 0.346499 2.724245 3.140031
H 0.180068 2.554395 1.374347
0-0.345795 0.964276 4.704197

Complex 20

Pd 1.159051 -0.914846 -1.273764
P -2.160506 -0.650564 0.398652
P 2.061793 0.440639 0.383734
0 -0.586674 1.840407 0.108494
C 1.727299 -2.632022 -0.397496
C0.723530 -3.471803 0.113360
H-0.310165 -3.137867 0.121698
C 1.038200 -4.740597 0.612383
H 0.244769 -5.374869 1.002771
C 2.359509 -5.194056 0.608427
H 2.603489 -6.180221 0.995778
C3.362243 -4.367922 0.099231
H 4.395757 -4.708188 0.087556
C 3.050073 -3.096440 -0.398701
H 3.852075 -2.472861 -0.781885
C-1.825062 2.008686 -0.485785
C-2.690606 0.900319 -0.470011
C-3.927004 1.037582 -1.115343
H -4.610923 0.195540 -1.135917
C -4.286552 2.234091 -1.732634
H -5.244535 2.320208 -2.237942
C-3.428241 3.330035 -1.675922
H -3.739802 4.265039 -2.128477
C-2.186606 3.246205 -1.035436
C-1.280197 4.459180 -0.803252
C0.170856 3.977101 -0.722896
C 1.262994 4.797069 -1.026334
H 1.094092 5.800563 -1.401038
C2.571236 4.358046 -0.842480
H 3.4043555.016140 -1.071527
C2.811081 3.072406 -0.365153
H 3.832353 2.735748 -0.234486
C 1.750152 2.204779 -0.070326
C0.437237 2.686236 -0.245483
C-1.463448 5.527987 -1.898250
H -2.496184 5.887027 -1.923004
H -1.207063 5.137224 -2.888303
H -0.840728 6.404822 -1.699111
C-1.659061 5.085847 0.570673



H -2.702405 5.422209 0.562729
H -1.015944 5.946740 0.788946
H -1.543144 4.359203 1.381388
C-3.361280-1.885173 -0.294556
C-2.986877 -2.528706 -1.488244
H -2.043048 -2.270000 -1.963479
C-3.811626 -3.495946 -2.063801
H -3.508116 -3.982203 -2.987636
C-5.014964 -3.850286 -1.448858
H -5.652430-4.610912 -1.892361
C-5.390415 -3.227517 -0.257511
H -6.323747 -3.499943 0.229240
C-4.571681 -2.250559 0.314927
H -4.876621 -1.772362 1.240655
C-2.841923 -0.371632 2.103116
C-3.745372 0.644994 2.450333
H -4.099732 1.335133 1.690956
C-4.1981570.778311 3.765161
H -4.897404 1.572530 4.015370
C-3.761784 -0.106048 4.753144
H -4.117573 -0.002930 5.775114
C-2.860024 -1.119788 4.421760
H -2.508460 -1.808753 5.185576
C-2.397623 -1.243806 3.111518
H-1.676887-2.020183 2.868183
C3.906095 0.351408 0.434692
C4.590517 0.106988 -0.767917
H 4.022535 -0.047894 -1.682461
C5.984321 0.056483 -0.793202
H 6.499825 -0.132468 -1.730991
C 6.712435 0.235919 0.385759
H 7.797989 0.187619 0.368765
C 6.040702 0.472598 1.586003

H 6.601298 0.610378 2.506807
C 4.645388 0.534042 1.611820
H 4.134318 0.721756 2.550542
C 1.579045 0.287157 2.152936
C 1.559291 -0.987785 2.742352
H 1.767091 -1.866795 2.141585
C1.268174 -1.128895 4.099346
H 1.261507 -2.120274 4.544635
C0.980143 -0.006580 4.879234
H 0.747206 -0.120272 5.934630
C0.988138 1.261495 4.297410
H 0.760096 2.139094 4.896419
C 1.290160 1.409747 2.942301
H 1.304384 2.401367 2.501404
0 0.297149 0.490231 -2.832499
C0.070879 -0.533158 -3.571692
N 0.331269 -1.714791 -3.041384
C-0.459689 -0.339038 -4.976100
H -1.349664 -0.953462 -5.154631
H-0.712241 0.713027 -5.121250
H 0.294179 -0.630148 -5.718219
C0.295122 -2.970576 -3.754995
H 0.276801 -3.790474 -3.031388

H -0.595993 -3.061521 -4.394472
H 1.180617 -3.114798 -4.394143

OMe  Ar=35-CFzPh

Ar‘ WAr
b-

MeO' -\
iPr O Pr P‘d—@
Me
N.,
i
o

ipr Me
Complex 21
C-4.286693 1.400502 0.328040
C-4.9711250.195656 0.511111
C-4.456365 -0.943382 -0.115044
C -3.308901 -0.906907 -0.914536
C-2.643505 0.337549 -1.106909
C-3.153452 1.509279 -0.483907
H -4.677088 2.296471 0.805300
H-4.972117 -1.890815 0.009253
C-1.621887 0.477653 -2.211493
C-0.222656 0.393538 -2.054137
C-2.141781 0.741734 -3.506454
C 0.630660 0.568692 -3.177188
C-1.290384 0.897852 -4.597844
C 0.092246 0.812894 -4.436637
H -1.688069 1.095549 -5.586129
H 0.734013 0.952740 -5.298118
P 0.498037 0.037989 -0.391229
C-2.572789 2.897112 -0.761745
H-1.705919 2.771700 -1.418545
C-6.287231 0.174191 1.280200
H-6.327500 1.101372 1.867869
C-6.425646 -0.997677 2.266226
H -6.407388 -1.965708 1.749767
H -5.632273 -0.985246 3.019574
H -7.389306 -0.928646 2.785196
C-7.469678 0.206114 0.287455
H -8.422914 0.263653 0.826420
H -7.404990 1.067482 -0.387446
H -7.486232-0.701172 -0.329244
C -2.865265 -2.180652 -1.636585
H -1.883236 -1.986334 -2.082596
C-2.708228 -3.388872 -0.693887
H -2.240763 -4.225513 -1.225663
H -2.090892 -3.144325 0.176843
H -3.675671 -3.737042 -0.314965
C -3.829445 -2.532907 -2.788698
H -3.464658 -3.408527 -3.339078
H -4.826390 -2.772394 -2.400237
H -3.935493 -1.699285 -3.488125
C -2.080029 3.616560 0.506870
H -1.608529 4.569668 0.241513
H -2.903570 3.827695 1.198295
H-1.341576 3.015127 1.046215
C -3.585811 3.776656 -1.524048
H-4.466113 3.992121 -0.907476



H -3.128667 4.734753 -1.799274
H -3.929468 3.279842 -2.436573
0 -3.502978 0.835422 -3.598622
01.971354 0.502716 -2.938899
C-4.081006 1.102260 -4.868067
H -3.850800 0.308224 -5.590539
H -5.158391 1.135886 -4.699981
H -3.745137 2.067459 -5.269244
C2.872266 0.499068 -4.040989
H 2.903222 1.478905 -4.533357
H 3.8518450.264101 -3.623099
H 2.600224 -0.271346 -4.772495
C1.649189 -1.381719 -0.681149
C3.023772 -1.257173 -0.903679
C 1.085812 -2.661281 -0.662648
C3.810305 -2.390332 -1.119598
H 3.488048 -0.278496 -0.917690
C 1.876049 -3.792688 -0.874045
H 0.025482 -2.780827 -0.466723
C3.244192 -3.665672 -1.106761
H 3.859423 -4.542551 -1.265427
C 1.578074 1.487642 -0.018844
C2.527754 1.409735 1.011247
C1.380228 2.715616 -0.660257
C3.261153 2.538762 1.380923
H 2.696903 0.477379 1.535835
C2.110857 3.842524 -0.278837
H 0.661768 2.800449 -1.467194
C3.055964 3.762061 0.742466
H 3.630789 4.634241 1.029815
C5.275611 -2.194049 -1.407147
C1.213375 -5.143890 -0.812666
C4.232708 2.447200 2.531128
C1.825913 5.160610 -0.951040
F 2.085583 -6.151992 -1.004962
F 0.617331 -5.339807 0.386164
F 0.243661 -5.259907 -1.750715
F 5.948740 -3.358499 -1.465345
F 5.457613 -1.565515 -2.599405
F 5.865547 -1.419959 -0.473349
F 5.208028 3.376011 2.434217

F 4.821639 1.236579 2.593033

F 3.609785 2.649594 3.715286

F 1.586356 5.002782 -2.271998
F 2.850574 6.027070 -0.820655
F 0.730082 5.757351 -0.424642
Pd-1.067671 -0.427431 1.304912
C0.356343 -0.885037 2.656838
C 0.835866 -2.195283 2.759986
C0.863426 0.101919 3.509773
C1.829127 -2.508240 3.696109
H 0.449742 -2.985154 2.122287
C 1.860158 -0.215683 4.440613
H 0.492174 1.120768 3.459057
C2.346454 -1.520593 4.535505
H 2.193610 -3.530616 3.765044

S1-69

H 2.255069 0.565183 5.085171
H3.118151-1.766189 5.260051
N -2.428624 -0.913529 2.757297
C-2.978008 -0.055940 3.658551
C-2.504231 1.391053 3.645867
H -2.009927 1.604421 4.600531
H-1.813611 1.614971 2.828928
H -3.373470 2.052980 3.574189
0-3.845013 -0.393147 4.480161
C-2.759002 -2.323467 2.944825
H -3.077468 -2.503043 3.976230
H -3.573763 -2.640004 2.279053
H -1.884017 -2.944457 2.725051

Ar=3,5-CF3Ph
Ar\ /Ar

Complex 22

C-3.998169 -1.808825 -0.088467
C -4.748348 -0.715698 -0.524978
C-4.477691 0.532810 0.044357
C-3.466799 0.716080 0.993881
C-2.676753 -0.399024 1.367377
C-2.976283 -1.687096 0.860328
H -4.222402 -2.790653 -0.496519
H -5.079624 1.389762 -0.248009
C-1.582621 -0.237174 2.388842
C-0.215448 -0.072586 2.066984
C-1.961592 -0.271370 3.756285
C 0.740424 0.027758 3.120663
C-1.014293 -0.141093 4.767463
C 0.334833 0.004154 4.450929

H -1.306488 -0.163987 5.810494
H 1.060823 0.079480 5.251341

P 0.425727 0.036585 0.317334
C-2.307553 -2.951083 1.405115
H-1.355761 -2.657028 1.860289
C-5.837283 -0.896553 -1.574521
H -5.876049 -1.968151 -1.813651
C-5.498099 -0.148291 -2.878066
H -5.479286 0.936842 -2.718335
H -4.515022 -0.447698 -3.257474
H -6.247540 -0.356610 -3.651622
C-7.227325 -0.492429 -1.048091
H -7.998147 -0.689276 -1.803020
H-7.486115-1.051210-0.141853
H-7.267813 0.575961 -0.804527
C-3.317595 2.086561 1.661048
H-2.415166 2.063356 2.281973
C-3.157695 3.251941 0.669484
H-2.951314 4.182831 1.210551



H -2.344922 3.081502 -0.040135
H -4.070349 3.409418 0.082244
C-4.512692 2.363296 2.598958
H -4.364541 3.306152 3.140182
H -5.443881 2.450735 2.026138
H -4.639195 1.557828 3.326486
C-1.992690 -4.020946 0.344454
H -1.349580 -4.791153 0.786860
H -2.905450 -4.522674 -0.001175
H -1.484198 -3.599767 -0.526435
C-3.176649 -3.563725 2.526360
H -4.136150 -3.906633 2.119921
H-2.671613 -4.429966 2.971517
H -3.390031 -2.837228 3.315054
0 -3.296629 -0.444472 4.002176
02.0507450.116778 2.755518
C-3.733469 -0.512927 5.350795
H -3.523377 0.419357 5.891628
H -4.812665 -0.666812 5.304238
H -3.269778 -1.354435 5.882147
C3.036171 0.404781 3.739376
H 3.180357 -0.443472 4.420268
H 3.957740 0.594936 3.187119
H 2.770995 1.298489 4.317377
C1.514258 1.532670 0.411117
C2.906002 1.486266 0.315329
C 0.887821 2.776910 0.559379
C3.660579 2.659542 0.398826
H 3.416546 0.536379 0.205135
C 1.645053 3.945670 0.638674
H -0.192620 2.842157 0.615859
C3.038109 3.895041 0.563019
H 3.625963 4.802280 0.635000
C 1.564028 -1.416012 0.154658
C2.288442 -1.556231 -1.038244
C1.616016 -2.449355 1.093453
C3.066703 -2.689685 -1.269098
H 2.234405 -0.786972 -1.802049
C2.376751 -3.595337 0.845931
H 1.063761 -2.375187 2.022646
C3.110253 -3.721734 -0.331074
H 3.706144 -4.607129 -0.515320

Pd -0.675428 -0.168261 -1.782671

C-0.758509 1.764542 -2.301206
C-2.009749 2.351667 -2.537025
C0.396515 2.480346 -2.645377
C-2.100705 3.638450 -3.081365
H -2.919084 1.808341 -2.296821
C0.302793 3.765389 -3.192697
H 1.380862 2.045073 -2.495729
C-0.945489 4.350918 -3.408314
H-1.017296 5.350223 -3.829557
0-0.678819 -2.424263 -2.200712
C-1.050750-2.138586 -3.394164
N -1.268952 -0.862416 -3.651647
C-1.202179 -3.239155 -4.420078

SI-70

H -0.435963 -3.147371 -5.199588
H -1.090774 -4.206043 -3.925806
H -2.180077 -3.194143 -4.912871
C-1.564050-0.311895 -4.955683
H -2.301336-0.920176 -5.498706
H -1.977055 0.692407 -4.834696
H -0.664147 -0.227934 -5.583895
C3.796050 -2.820386 -2.581158
C2.351561 -4.705115 1.863621
F 4.808879 -3.709989 -2.507357
F2.972109 -3.235523 -3.568542
F 4.317371 -1.637653 -2.976582
F 1.150694 -5.328427 1.887331

F 3.286315 -5.645389 1.618890
F 2.565279 -4.232139 3.114077
H 1.210766 4.305700 -3.450458
H -3.080140 4.081447 -3.248738
C5.161083 2.544019 0.397365

C 0.954624 5.281869 0.736468

F 5.597533 1.724035 -0.581633
F 5.769287 3.735722 0.239767

F 5.609483 2.019197 1.569088

F 0.724856 5.811743 -0.483596
F 1.702660 6.176987 1.421381

F -0.238339 5.186393 1.362224

Me
1

OMe: N

Pd Me

/N

P (0]
MeO ) -
'Pr /

Pr O A Ar

iPr

Ar=3,5-CF4Ph

Complex 23

C4.174854 -1.333488 0.154466
C4.818761 -0.141335 0.491031
C 4.329538 1.040732 -0.069967
C3.243079 1.056148 -0.951420
C2.596917 -0.167514 -1.264630
C3.081989 -1.381587 -0.719276
H 4.552340 -2.260876 0.575804
H 4.822495 1.980125 0.164462
C 1.498848 -0.174431 -2.299613
C0.113243 -0.083105 -2.039066
C 1.924867 -0.226746 -3.655787
C-0.797220 -0.002219 -3.133080
C 1.013367-0.180011 -4.706581
C-0.350642 -0.059250 -4.447425
H 1.349184 -0.220826 -5.735694
H -1.048348 -0.000877 -5.274099
P -0.801506 -0.143248 -0.419612
C2.501155-2.741265 -1.113877
H 1.454064 -2.595856 -1.400190



C6.041149 -0.149269 1.400653
H 6.207484 -1.191608 1.705589
C5.828340 0.677819 2.681294
H 5.636429 1.732128 2.452114
H 4.976612 0.308197 3.259783
H 6.718407 0.631405 3.320437
C 7.304525 0.315339 0.649475
H 8.187967 0.235589 1.294383
H 7.478859 -0.290924 -0.246265
H 7.217016 1.361688 0.333114
C2.864682 2.387080 -1.610280
H 1.923816 2.243570 -2.151503
C2.648645 3.542836 -0.615116
H 2.315414 4.438997 -1.149077
H 1.8892393.311377 0.137208
H 3.570609 3.797211 -0.080842
C3.927263 2.798270 -2.652827
H 3.614967 3.707997 -3.180207
H 4.888726 3.005933 -2.167908
H 4.086625 2.004089 -3.386332
C 2.522466 -3.787435 0.014933
H 1.922785 -4.654225 -0.280761
H 3.539325 -4.146741 0.215376
H 2.116982 -3.403097 0.953404
C3.235721 -3.322376 -2.342520
H 4.284514 -3.530680 -2.096392
H 2.765428 -4.264176 -2.649379
H 3.224906 -2.633270 -3.189210
03.277972 -0.312779 -3.851062
0 -2.108004 0.156792 -2.794565
C3.768672 -0.403627 -5.179333
H 3.517940 0.490129 -5.766057
H 4.853225 -0.481705 -5.087987
H 3.382918 -1.294774 -5.691845
C-3.1071700.171335 -3.805314
H -3.099534 -0.759758 -4.385130
H -4.054440 0.263838 -3.273471
H -2.975460 1.027377 -4.479069
C0.280217 -0.317933 1.074117
C0.963721 0.763285 1.644610
C0.201602 -1.518280 1.791191
C 1.557274 0.642799 2.901436
H 1.015637 1.710877 1.124918
C0.793743 -1.632779 3.051527
H -0.347267 -2.354429 1.375858
C1.471187-0.553396 3.614591
H 1.911156 -0.635175 4.601133
C-1.4162751.590852 -0.185918
C-2.287299 1.842098 0.885301
C-1.067119 2.642252 -1.037117
C-2.778967 3.127929 1.103766
H-2.618724 1.032125 1.523638
C-1.5713553.927726 -0.817342
H-0.416353 2.467689 -1.885725
C-2.4247304.178130 0.254710
H -2.826204 5.172200 0.415748

SI-71

Pd -2.649952 -1.589254 -0.280948
C-1.657752-3.262160 -0.786347
C-1.223769 -3.497882 -2.098574
C-1.569923 -4.311082 0.144565
C-0.723910 -4.751074 -2.473779
H-1.277309 -2.709711 -2.844011
C-1.062418 -5.560849 -0.229348
H -1.905274 -4.164964 1.168624
C-0.640890 -5.787287 -1.541328
H -0.402096 -4.914683 -3.500138
H -1.002874 -6.357763 0.508623
H -0.254943 -6.760364 -1.834105
N -4.528836 -2.457841 0.055610
C-5.121995 -1.316904 0.336260
C-6.589470 -1.191375 0.676249
H -7.212945 -1.499368 -0.172173
H -6.852872 -1.834472 1.524316
H -6.814772 -0.153583 0.928904
0 -4.380044 -0.265321 0.305023
C-5.182362 -3.745187 0.000737
H -5.806658 -3.932162 0.887284
H -5.821210-3.850962 -0.890014
H -4.420551 -4.527625 -0.044468
C-1.146340 5.058263 -1.716958
C-3.669998 3.412049 2.286741
C0.697608 -2.937907 3.799050
C2.211084 1.848412 3.526238

F -0.498982 -3.534780 3.605902
F 1.644878 -3.817112 3.396689
F 0.859301 -2.767501 5.128270
F 1.294442 2.685690 4.059501

F 3.059051 1.502176 4.520222
F2.914619 2.563793 2.620513
F-0.017719 5.657582 -1.265436
F -0.885500 4.630459 -2.972077
F -2.091500 6.017818 -1.799262
F -4.627272 4315164 1.976806

F -2.960424 3.932909 3.315577

F -4.281325 2.304717 2.744848

Me Me

P
P \Pd/

)\Me

Transition State 8-TS

Pd 0.731396 -0.992934 -0.427612
P -1.844342 -1.166540 0.097047
P 1.412712 1.253783 0.171378

0 -1.555076 1.704547 -0.153035
C 2.425400 -2.044012 0.016773
C 1.926926 -3.323918 0.339182
H 1.072352 -3.723615 -0.198237



C2.552753 -4.090641 1.328404
H 2.144550 -5.068124 1.577363
C3.706491 -3.627359 1.964183
H 4.199342 -4.231156 2.721474
C 4.236565 -2.388905 1.589348
H 5.145689 -2.020800 2.060986
C3.616684 -1.603576 0.613196
H 4.059089 -0.657225 0.330410
C-2.747311 1.329553 -0.744985
C-3.083022 -0.028351 -0.659917
C-4.286904 -0.433742 -1.252065
H -4.578255 -1.477656 -1.211573
C-5.099465 0.490764 -1.908396
H -6.026544 0.162565 -2.369951
C-4.729537 1.834682 -1.976662
H-5.3766122.536141 -2.492424
C-3.543060 2.283651 -1.385988
C-3.081681 3.743419 -1.339109
C-1.549844 3.740685 -1.426804
C-0.797934 4.734156 -2.060379
H -1.298265 5.539983 -2.586364
C 0.594959 4.710052 -2.016019
H 1.166976 5.492349 -2.506790
C 1.259882 3.690202 -1.338102
H 2.342409 3.693252 -1.310666
C 0.550859 2.656372 -0.704562
C-0.850701 2.714427 -0.774534
C-3.723939 4.585695 -2.454363
H -4.813866 4.587549 -2.357344
H -3.465728 4.207909 -3.449372
H -3.404257 5.629973 -2.386619
C-3.492323 4.345019 0.036427
H -4.583019 4.332174 0.145961
H -3.146342 5.382123 0.116950
H -3.059161 3.775092 0.864089
C-2.607879 -2.828155 -0.191249
C-2.160007 -3.582771 -1.288686
H-1.356289-3.201162 -1.912790
C-2.723734 -4.833363 -1.555400
H -2.368054 -5.410136 -2.405472
C-3.726778 -5.347512 -0.732268
H -4.157701 -6.323780 -0.939772
C-4.169822 -4.606209 0.365875
H -4.946529 -5.002526 1.015131
C-3.615078 -3.354350 0.635336
H -3.964311 -2.788299 1.493631
C-2.102125-0.940214 1.914878
C-3.133590-0.167785 2.467011
H -3.833169 0.348653 1.816667
C-3.275867 -0.059383 3.852854
H -4.079621 0.545874 4.264577
C-2.396295 -0.728546 4.704230
H -2.510483 -0.646621 5.781977
C-1.365508 -1.501267 4.163628
H -0.673256 -2.023552 4.818896
C-1.213330-1.599405 2.781043

SI-72

H-0.398171-2.191218 2.371140
C3.168664 1.648288 -0.264839
C3.656197 1.172239 -1.494153
H 3.029604 0.531999 -2.109166
C4.957671 1.469939 -1.899119
H 5.322908 1.093879 -2.851049
C5.794274 2.230100 -1.077392
H 6.810812 2.453538 -1.390580
C5.322721 2.691678 0.152571
H 5.970120 3.276430 0.801050
C4.015746 2.406298 0.556446
H 3.658020 2.776197 1.512008
C 1.300772 1.754077 1.948809
C 1.629985 0.794946 2.920471
H 1.913098 -0.207506 2.612684
C1.599869 1.121880 4.276203
H 1.861898 0.369967 5.015723
C1.223183 2.403887 4.682219
H 1.191017 2.654616 5.739310
C0.8831203.360510 3.724492
H 0.585633 4.359737 4.032297
C0.926130 3.040356 2.365812
H 0.668871 3.796199 1.630310
0 0.541820 -2.296580 -2.240410
C 1.682772 -2.470011 -2.805739
N 2.801446 -2.106265 -2.239126
C 1.657664 -3.147622 -4.172150
H 0.635601 -3.185893 -4.552725
H 2.293945 -2.619959 -4.891588
H2.041711 -4.172709 -4.090037
C4.094716 -2.441414 -2.788597
H 4.348586 -1.842704 -3.679963
H 4.854951 -2.228069 -2.027488
H 4.198997 -3.503241 -3.064927

Ar
O VAT A3 5.CFPh
\

Transition State 9-TS
C-4.3123891.165960 0.589599
C-4.939174 -0.081367 0.560304
C -4.435580-1.037381 -0.327913
C-3.358633-0.773136 -1.181366
C -2.749878 0.508959 -1.144432
C-3.239171 1.491068 -0.249265
H -4.694280 1.923930 1.270137
H -4.906949 -2.015429 -0.373892
C -1.740448 0.895035 -2.199259
C-0.336226 0.826779 -2.053154
C-2.274891 1.385677 -3.419213



C0.501282 1.256562 -3.117750
C-1.4355221.778367 -4.458942
C-0.050494 1.716588 -4.309902
H -1.842946 2.148347 -5.392238
H 0.583061 2.046961 -5.124253
P 0.399000 0.167778 -0.484706
C-2.6885662.916125 -0.219927
H -1.830262 2.958593 -0.897555
C-6.174638 -0.347028 1.412685
H -6.283444 0.508130 2.093920
C-6.062939 -1.613872 2.279369
H -5.949060 -2.513369 1.661579
H -5.215559 -1.564391 2.970106
H -6.974431 -1.742789 2.875396
C-7.439243 -0.394417 0.530214
H -8.336829 -0.516040 1.148351
H -7.549931 0.523703 -0.057741
H -7.398532 -1.237299 -0.170513
C-2.921456 -1.850721 -2.175114
H -1.998343 -1.509551 -2.656254
C-2.607169 -3.194806 -1.491568
H-2.147118 -3.891102 -2.202702
H-1.918249 -3.051678 -0.651660
H-3.511457-3.672313 -1.096780
C-3.972571 -2.045658 -3.287014
H -3.619041 -2.773593 -4.027473
H -4.915471 -2.421490 -2.871989
H -4.184673 -1.102281 -3.798291
C-2.184852 3.333883 1.174421
H -1.696388 4.313617 1.122561
H -3.006237 3.405638 1.896630
H -1.4586472.613260 1.565511
C-3.728735 3.922304 -0.753056
H -4.608572 3.965812 -0.100358
H -3.298810 4.930020 -0.802884
H -4.069110 3.639139 -1.754357
0 -3.640286 1.447699 -3.492530
0 1.845441 1.215417 -2.890066
C-4.232948 1.955954 -4.677839
H -3.986539 1.337689 -5.551288
H -5.310070 1.923610 -4.506679
H -3.926614 2.992843 -4.869461
C2.740368 1.463286 -3.967944
H 2.718770 2.518009 -4.269602
H 3.732728 1.205573 -3.595598
H 2.505935 0.830065 -4.832313
C1.720196 -1.019959 -1.016193
C3.074304 -0.693368 -1.139595
C 1.328189 -2.343617 -1.240460
C4.007217 -1.665364 -1.505273
H 3.407936 0.321545 -0.959772
C2.264470 -3.315740 -1.598549
H 0.286906 -2.623052 -1.119615
C3.610966 -2.983384 -1.736858
H 4.338963 -3.736929 -2.010768
C 1.329696 1.593259 0.236826

SI-73

C2.080447 1.368438 1.400076
C 1.204295 2.904114 -0.237670
C2.685281 2.432864 2.070930
H 2.177576 0.365051 1.802077
C 1.802782 3.965600 0.444625
H 0.637660 3.107491 -1.138417
C2.546691 3.739258 1.602515
H 3.012086 4.563988 2.128294
C 5.438838 -1.244554 -1.703050
C 1.798094 -4.738511 -1.754115
C3.432796 2.147626 3.348420
C 1.573771 5.372242 -0.042291
F 2.732533 -5.523636 -2.326273
F 1.491046 -5.289016 -0.553536
F 0.679129 -4.814930 -2.510390
F 6.274411 -2.295885 -1.807405
F 5.578993 -0.510774 -2.840575
F 5.875702 -0.466491 -0.691176
F 4.138001 3.215162 3.774562
F 4.292337 1.117545 3.203466
F 2.580844 1.806047 4.347164
F 1.5124355.431127 -1.391176
F 2.547929 6.213452 0.360550
F 0.402590 5.871238 0.423558
Pd-0.970721 -0.848265 1.096529
C0.143252 -1.871544 2.570812
C0.673212 -3.104560 2.145307
C0.856794 -1.126214 3.530104
C 1.904521 -3.550283 2.631531
H 0.156090 -3.709879 1.410630
C2.085197 -1.588315 4.007704
H 0.483202 -0.176438 3.890350
C2.620293 -2.801344 3.566169
H 2.301490 -4.490813 2.257044
H 2.627116 -0.976944 4.724381
H 3.574046 -3.155185 3.946402
N -1.787267 -1.891675 2.737351
C-2.370624 -1.200518 3.789096
C-2.039524 0.270958 3.975810
H-1.574581 0.415763 4.957358
H -1.397442 0.682499 3.193670
H -2.983360 0.825025 3.978235
0 -3.182964 -1.743095 4.537201
C-2.253329 -3.275607 2.603229
H -1.830667 -3.921344 3.383117
H -3.341010 -3.297846 2.693396
H -1.974697 -3.663853 1.624142



Complex 24

C-3.447451 0.299917 1.210542
C -4.089998 -0.117297 0.043881
C-3.453664 0.147141 -1.172477
C-2.230094 0.818271 -1.248965
C-1.591561 1.243944 -0.046620
C-2.231693 0.992445 1.201067
H -3.940078 0.118566 2.162656
H -3.939335 -0.153652 -2.096683
C-0.490111 2.282614 -0.113435
C 0.899546 2.045243 -0.030703
C-0.950425 3.623288 -0.246677
C 1.787396 3.154699 -0.046379
C-0.057940 4.688312 -0.278553
C 1.312663 4.455093 -0.172231
H -0.409906 5.708090 -0.377791
H 1.991256 5.299023 -0.190328
P 1.562607 0.304912 0.102297
C-1.723799 1.582673 2.518277
H-0.718688 1.977936 2.346836
C-5.482829 -0.732586 0.112357
H -5.680851 -0.953366 1.170044
C-5.619805 -2.054166 -0.663058
H -5.435435 -1.911351 -1.735408
H -4.926479 -2.813835 -0.288847
H -6.641795 -2.439216 -0.558678
C-6.539042 0.294142 -0.348786
H -7.549607 -0.114779 -0.229582
H-6.474976 1.223716 0.228716
H -6.403876 0.548028 -1.407418
C-1.6743151.170861 -2.629857
H-0.717253 1.681178 -2.482909
C-1.405574 -0.071254 -3.499262
H -0.949677 0.223958 -4.452616
H-0.733219 -0.772025 -2.993958
H-2.330914 -0.611139 -3.728284
C-2.602956 2.152215 -3.375095
H -2.143815 2.469546 -4.319495
H -3.564290 1.682888 -3.615058
H -2.805801 3.040494 -2.770499
C-1.626144 0.549907 3.655020
H-1.196727 1.016087 4.550209
H -2.609753 0.155444 3.933576
H -0.998600 -0.300730 3.375249
C-2.6111272.766531 2.961100
H -3.625948 2.425539 3.197795
H -2.197642 3.239381 3.860582
H -2.6887503.521819 2.174625

SI-74

0-2.307812 3.787683 -0.331428
03.122909 2.871290 0.072734
C-2.824419 5.100478 -0.480227
H-2.461327 5.575054 -1.401541
H -3.908214 4.986673 -0.535721
H -2.570100 5.735365 0.379025
C4.048154 3.945981 0.130251
H 3.841712 4.607553 0.981231
H 5.030078 3.487093 0.258710
H 4.043376 4.534416 -0.796393
Pd -0.202373 -1.301569 0.004244
C 0.998396 -2.889951 -0.321213
C1.419197 -3.172533 -1.627853
C1.363236 -3.767911 0.706136
C2.221707 -4.289548 -1.895132
H 1.117260 -2.534715 -2.455078
C2.164568 -4.882653 0.437595
H 1.017786 -3.599287 1.720619
C2.602098 -5.145784 -0.862216
H 2.538340 -4.488761 -2.916663
H 2.435821 -5.552931 1.250327
H 3.221008 -6.015138 -1.068244
N -1.727596 -2.686212 -0.138482
C-2.320553 -3.311227 0.910292
C-1.796755 -3.006597 2.309378
H -1.528300 -3.952553 2.792740
H -0.930042 -2.338699 2.313930
H -2.597251 -2.554604 2.904913
0 -3.271958 -4.103908 0.800256
C-2.121526 -3.156303 -1.462810
H -2.640680 -4.115524 -1.377145
H -2.794571 -2.446380 -1.959936
H -1.236553 -3.281070 -2.095981
C2.760366 0.036320 -1.355711
C2.333184 0.819668 -2.614246
C4.275206 0.194363 -1.105922
H 2.590629 -1.025644 -1.564170
C3.145204 0.380304 -3.845629
H 2.482491 1.893775 -2.445582
H 1.266035 0.675621 -2.812527
C5.074632 -0.261529 -2.341222
H 4.510013 1.240092 -0.885786
H 4.591324 -0.397266 -0.240329
C4.655748 0.503312 -3.604115
H 2.846003 0.978173 -4.716297
H 2.900891 -0.664766 -4.085254
H 6.148048 -0.129575 -2.152334
H 4.914780 -1.338131 -2.497899
H 5.212249 0.135481 -4.475603
H 4.919599 1.565548 -3.489461
C2.659309 0.323475 1.645546
C2.036176 1.069386 2.841378
C3.059923 -1.101361 2.075814
H 3.561360 0.869228 1.352835
C3.013220 1.113402 4.030157

H 1.116276 0.559412 3.152679



H 1.755909 2.089518 2.558902
C4.047615 -1.064454 3.254762
H 2.158200 -1.647191 2.376030
H 3.490228 -1.666594 1.242190
C3.469044 -0.291623 4.448613
H 2.540792 1.629459 4.876014
H 3.892632 1.712749 3.750496
H 4.304420 -2.089279 3.551189
H 4.985498 -0.588510 2.931107
H 4.207247 -0.227309 5.258226
H 2.608467 -0.844694 4.852618

OMe

Cy
(A
MeO \
ipr iPr Pf’}’g
N-Me
Me—&

Pr ©

Transition State 10-TS
C-3.475277 0.191146 1.242640
C -4.081498 -0.282608 0.078336
C-3.474173 0.040960 -1.138074
C-2.3212650.830771 -1.214536
C-1.721161 1.305224 -0.017534
C-2.321592 0.984639 1.227888
H -3.943116 -0.036295 2.197649
H -3.930239 -0.302196 -2.063258
C -0.645468 2.370556 -0.080056
C 0.753884 2.164806 -0.022694
C -1.140995 3.699924 -0.191338
C 1.609698 3.298521 -0.053194
C-0.277470 4.788360 -0.230197
C 1.100487 4.588211 -0.156761
H -0.656583 5.799932 -0.312746
H 1.756984 5.449287 -0.183640
P 1.4712520.439908 0.102309
C-1.8243251.561696 2.553411
H -0.845952 2.017870 2.377762
C-5.403854 -1.038135 0.147644
H -5.601795 -1.237954 1.209816
C-5.376537 -2.395233 -0.576338
H -5.174105 -2.272764 -1.647749
H -4.617703 -3.063663 -0.158119
H -6.350745 -2.890944 -0.484342
C-6.557263 -0.157116 -0.375405
H -7.519620 -0.669839 -0.257630
H -6.607262 0.794997 0.164959
H -6.427293 0.069979 -1.440573
C-1.805978 1.227430 -2.597965
H -0.887629 1.806784 -2.461484
C-1.453967 0.006158 -3.467503
H -1.034544 0.327408 -4.429072
H -0.719042 -0.631325 -2.963779
H -2.337830 -0.606058 -3.680609
C-2.8128362.139407 -3.329108

SI-75

H -2.396311 2.484001 -4.283793
H -3.745931 1.606021 -3.546149
H -3.061603 3.014719 -2.721921
C-1.6434500.490917 3.645071
H -1.199324 0.936928 4.543386
H -2.600417 0.046736 3.942388
H-0.991767 -0.319929 3.304537
C-2.766605 2.677809 3.052782
H -3.759373 2.275329 3.287999
H -2.367352 3.140254 3.964185
H -2.894059 3.455810 2.294677
0-2.505104 3.829865 -0.251213
02.955931 3.049121 0.025988
C-3.055549 5.130206 -0.379231
H -2.720145 5.622408 -1.302005
H -4.137329 4.991139 -0.417388
H -2.802314 5.764692 0.480854
C3.853476 4.146808 0.061782
H 3.657830 4.798345 0.923276
H 4.850889 3.713493 0.155814
H 3.803990 4.741233 -0.859979
Pd-0.112322-1.297975 0.017218
C0.759002 -3.199941 -0.302384
C 1.300498 -3.360247 -1.597602
C 1.376798 -3.901094 0.757021
C2.440036 -4.141721 -1.806626
H 0.851222 -2.856234 -2.445722
C2.510703 -4.678592 0.530643
H 0.987727 -3.832249 1.764495
C3.059472 -4.807681 -0.749196
H 2.840792 -4.223829 -2.814889
H 2.967044 -5.194118 1.373120
H 3.938763 -5.422575 -0.917350
N-1.125374 -3.144114 -0.261282
C-1.806653 -3.725974 0.797322
C-1.450665 -3.313808 2.216460
H-1.171984 -4.203357 2.792380
H -0.658793 -2.563517 2.272222
H -2.352975 -2.896884 2.675284
0 -2.723492 -4.525990 0.609528
C-1.640832 -3.535229 -1.577919
H -1.352204 -4.562978 -1.832642
H-2.729701 -3.476277 -1.569422
H -1.259880 -2.854940 -2.337845
C2.644632 0.200086 -1.390057
C2.203651 1.008850 -2.626877
C4.162764 0.357036 -1.162996
H 2.467239 -0.859775 -1.615159
C2.992473 0.589284 -3.879876
H 2.365512 2.077763 -2.438804
H 1.132638 0.878180 -2.809590
C 4.946492 -0.074657 -2.416971
H 4.396113 1.400697 -0.928342
H 4.495136 -0.247238 -0.312529
C4.507102 0.707745 -3.662091
H 2.679605 1.201517 -4.735920



H 2.742944 -0.451776 -4.132020
H 6.022423 0.057734 -2.242299
H 4.787596 -1.149327 -2.587748
H 5.049497 0.352748 -4.547912
H 4.772794 1.768306 -3.536434
C2.615125 0.490693 1.610044
C2.012066 1.236772 2.815120
C3.008180-0.941536 2.026528
H 3.515684 1.031069 1.303649
C2.992656 1.257522 4.001236
H 1.084985 0.739072 3.125571
H 1.745581 2.262580 2.539178
C3.992583 -0.930012 3.208428
H 2.099011 -1.487136 2.307702
H 3.438484 -1.498278 1.186567
C3.425024 -0.158251 4.408384
H 2.532484 1.776027 4.852607
H 3.882046 1.842770 3.723048
H 4.234468 -1.960990 3.496826
H 4.938233 -0.465057 2.891289
H 4.163228 -0.113272 5.219544
H 2.554608 -0.700245 4.806708

OMe

(CEe
e
MeO N\ =
iPr Pr P?
N-«ime
Me—{
Pr

Complex 25

C2.860719 -1.014033 1.317435
C3.650844 -0.775195 0.192876
C3.036679 -0.876302 -1.058783
C 1.688987 -1.209187 -1.212434
C 0.892103 -1.451447 -0.050433
C 1.514689 -1.384226 1.232943
H 3.331170-0.967579 2.296450
H 3.636572 -0.722845 -1.951529
C-0.404688 -2.230684 -0.171505
C-1.728272 -1.735008 -0.047884
C-0.203287 -3.632240 -0.337805
C-2.793298 -2.680967 -0.020115
C-1.274341 -4.513936 -0.399483
C-2.570110 -4.037455 -0.228803
H-1.118503 -5.575572 -0.547479
H -3.392558 -4.741560 -0.237868
P -2.065018 0.121626 0.049279
C0.831292 -1.884888 2.508564
H -0.226256 -2.044770 2.285734
C 5.149478 -0.540402 0.342665
H 5.337993 -0.363362 1.410087
C5.670136 0.688779 -0.421620
H 5.516431 0.585372 -1.503273
H 5.176989 1.604933 -0.082792
H 6.749437 0.795491 -0.256425

SI-76

C5.923503 -1.814306 -0.058294
H 6.998294 -1.681512 0.114390
H 5.588463 -2.685420 0.516810
H 5.780686 -2.040984 -1.122149
C1.157671 -1.417412 -2.633050
H 0.085711 -1.624730 -2.561372
C1.337100 -0.177736 -3.529801
H 0.839847 -0.335692 -4.494621
H 0.920396 0.720648 -3.068860
H 2.395864 0.017542 -3.734513
C 1.815253 -2.636924 -3.314158
H 1.371470 -2.803083 -4.303607
H 2.890173 -2.474297 -3.455828
H 1.689744 -3.543178 -2.718508
C0.914443 -0.902791 3.690396
H 0.373644 -1.309630 4.553585
H 1.949636 -0.731713 4.005384
H 0.480787 0.070018 3.444224
C1.416059 -3.251613 2.930177
H 2.466938 -3.152072 3.226310
H 0.862479 -3.656004 3.786622
H 1.368707 -3.974677 2.112014
0 1.098709 -4.052879 -0.413087
0 -4.043700 -2.203046 0.257952
C 1.359383 -5.441495 -0.540266
H 0.943318 -5.848923 -1.471407
H 2.446222 -5.536333 -0.560595
H 0.960816 -6.006937 0.312508
C-5.149430 -3.090111 0.205687
H -5.060707 -3.889688 0.951963
H -6.028902 -2.484884 0.433197
H -5.263840-3.533372 -0.791811
Pd 0.112952 1.294403 0.025965
C-0.466731 3.230079 -0.207484
C-0.613168 3.757192 -1.497827
C-0.625001 4.094947 0.882531
C-0.947569 5.102995 -1.692898
H-0.473183 3.127810 -2.371711
C-0.958479 5.439842 0.688015
H -0.476393 3.737790 1.895099
C-1.126318 5.950344 -0.600041
H-1.062611 5.482825 -2.705787
H -1.073290 6.090097 1.552547
H -1.380696 6.996379 -0.749430
N 1.979908 2.177621 -0.010364
C2.6666372.610449 1.079113
C2.025171 2.434128 2.448743
H 1.950692 3.417138 2.926639
H 1.033825 1.975218 2.409085
H 2.679446 1.817523 3.073767
03.796987 3.124971 1.025200
C2.545484 2.549276 -1.302753
H3.3175503.311417 -1.163399
H 2.997057 1.686226 -1.805336
H 1.764610 2.950059 -1.956988
C-3.093924 0.546425 -1.548329



C-3.112566 0.447749 1.671423
C-3.594344 2.003666 -1.449332
H -2.812743 2.700670 -1.149088
H -3.950057 2.315154 -2.440495
H -4.436938 2.106363 -0.762109
C-4.295058 -0.348762 -1.902784
H -4.000092 -1.385334 -2.082446
H -5.076294 -0.332382 -1.142365
H -4.729456 0.035863 -2.835863
C-2.090827 0.444935 -2.713519
H-1.212153 1.071121 -2.549075
H -1.755478 -0.585633 -2.865017
H -2.579385 0.774819 -3.639956
C-4.647075 0.486185 1.525707
H -5.053454 -0.443332 1.134457
H -5.075508 0.646975 2.524448
H -4.988212 1.313820 0.900889
C-2.746452 -0.614355 2.725564
H-1.670101 -0.657715 2.904088
H -3.221816 -0.339898 3.676757
H -3.099069 -1.610504 2.451111
C-2.665803 1.819903 2.210638
H -1.597303 1.830873 2.439791
H -2.863412 2.631806 1.506609
H -3.215752 2.034518 3.137129
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Transition State 11-TS

C 1.706700 2.350516 -1.396902
C 2.398251 2.791051 -0.266880
C 1.729551 2.727029 0.957544
C0.413562 2.263909 1.076044
C-0.267893 1.803145 -0.085066
C 0.390857 1.878194 -1.343037
H2.2011772.414186 -2.363781
H 2.232175 3.086381 1.850051
C-1.768028 1.588642 -0.040597
C -2.470635 0.358457 0.079167
C-2.506582 2.801844 -0.155782
C-3.893741 0.411492 0.104706
C -3.893385 2.814848 -0.090168
C-4.586137 1.616387 0.045510
H -4.450464 3.741619 -0.155635
H -5.668113 1.638107 0.080324
P -1.549829 -1.301797 0.118543
C-0.328451 1.594811 -2.662940
H-1.310170 1.176439 -2.425084
C3.777811 3.423309 -0.423400
H 4.237485 2.968615 -1.312369

SI-77

C4.731648 3.182910 0.757037
H 4.364591 3.653558 1.677700
H 4.883434 2.115068 0.940215
H 5.708853 3.629877 0.538218
C3.630098 4.934337 -0.707281
H 4.609905 5.390649 -0.893907
H 2.994035 5.117938 -1.580542
H 3.176149 5.446938 0.149955
C-0.267153 2.390875 2.442229
H-1.217205 1.849173 2.397037
C0.557677 1.794284 3.598513
H -0.027450 1.815203 4.525968
H 0.850019 0.760619 3.403285
H 1.471833 2.370837 3.781121
C-0.595069 3.864902 2.766897
H -1.136650 3.934435 3.718566
H 0.324721 4.454699 2.861834
H -1.203690 4.321254 1.983913
C0.405814 0.571133 -3.547284
H -0.176650 0.362830 -4.453367
H 1.387155 0.940581 -3.866510
H 0.559172-0.370952 -3.010133
C-0.569859 2.901925 -3.447262
H 0.378903 3.355456 -3.757725
H-1.1582342.703932 -4.351879
H-1.105782 3.634018 -2.836690
0-1.768270 3.943548 -0.341017
0-4.559621 -0.781926 0.160471
C-2.452878 5.174575 -0.503761
H -3.032596 5.438906 0.391039
H-1.676641 5.924954 -0.662898
H -3.122072 5.153174 -1.374296
C-5.971245 -0.780600 0.290976
H -6.459213 -0.332443 -0.584286
H-6.265175 -1.829275 0.365765
H -6.291669 -0.250010 1.196786
Pd 0.839182 -0.980588 -0.098953
C2.131504 -2.689117 -0.184327
C2.321695 -3.456766 0.985640
C2.229617 -3.354862 -1.424539
C2.550370 -4.831110 0.908916
H 2.272606 -2.995752 1.963061
C2.457632 -4.730306 -1.485491
H 2.105100 -2.809549 -2.352262
C2.621019 -5.485349 -0.323154
H 2.675285 -5.391963 1.832786
H 2.506438 -5.210281 -2.460627
H 2.809067 -6.553764 -0.375409
N 2.947334 -0.972296 -0.241136
C3.561496 -0.764711 -1.557303
C-1.893434 -2.108705 1.848650
C-2.300916 -2.411630 -1.310732
C-3.349024 -2.256655 2.327112
H -3.836756 -1.287494 2.451677
H -3.958480 -2.866028 1.659565
H -3.333385 -2.749868 3.309156



C-1.222353 -3.499146 1.847780
H -0.182075 -3.456794 1.517632
H -1.236070 -3.896849 2.871780
H -1.749505 -4.219214 1.216447
C-1.161883 -1.224438 2.875171
H-1.232136-1.687733 3.868517
H-0.104238 -1.110983 2.623598
H -1.608047 -0.227620 2.941873
C-3.448761 -3.372800 -0.942236
H -4.328547 -2.849856 -0.575491
H-3.736214 -3.922601 -1.849132
H -3.149296 -4.119782 -0.202980
C-2.769430 -1.500857 -2.462311
H -3.025682 -2.130091 -3.325299
H -3.655294 -0.918464 -2.199680
H -1.983129-0.812950 -2.784590
C-1.132521 -3.270951 -1.834085
H -0.326850 -2.652901 -2.234836
H -0.698275 -3.907948 -1.059512
H-1.500120-3.921706 -2.639714
H 4.329873 -1.518920 -1.768947
H 2.793744 -0.799918 -2.328665
H 4.032953 0.219380 -1.576737
C3.780745 -0.622792 0.808388
04.934602 -0.239233 0.606667
C3.248834 -0.671244 2.228298
H 3.421805 0.309539 2.681108

H 2.184053 -0.899895 2.286830
H 3.822386 -1.405050 2.805644
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C-3.3129920.142145 1.287593
C-3.964425 -0.324336 0.142556
C-3.393869 -0.017820 -1.095913
C-2.226838 0.743207 -1.215933
C-1.588968 1.222928 -0.036158
C-2.154605 0.924477 1.233692
H -3.751082 -0.079991 2.257955
H -3.883101-0.363410 -2.001859
C-0.540056 2.305018 -0.146264
C 0.853600 2.104049 -0.103108
C-1.032775 3.629411 -0.295326
C1.730548 3.217232 -0.215945
C-0.158204 4.704243 -0.426340
C1.221928 4.500820 -0.389100
H -0.533701 5.713032 -0.550764
H 1.883868 5.353595 -0.482225
P 1.552981 0.399688 0.082425

SI-78

C-1.616949 1.538154 2.527981
H -0.705098 2.092037 2.284550
C-5.306941 -1.037181 0.263914
H -5.394210-1.376831 1.304907
C-5.450370 -2.276670 -0.634894
H -5.380008 -2.014709 -1.698237
H -4.690530 -3.030131 -0.405931
H -6.437345 -2.729986 -0.480715
C-6.452665 -0.033508 0.009644
H -7.426369 -0.513368 0.165438
H -6.385067 0.831451 0.679652
H -6.422936 0.339718 -1.021655
C-1.735253 1.122141 -2.614654
H -0.794831 1.672391 -2.501730
C-1.447383 -0.105037 -3.499399
H -1.032579 0.212482 -4.464452
H -0.735913 -0.785482 -3.020113
H -2.358567-0.677105 -3.705325
C-2.732233 2.065796 -3.319214
H -2.331153 2.394697 -4.285841
H -3.685609 1.558978 -3.509214
H -2.939093 2.949320 -2.708900
C-1.235946 0.490252 3.588527
H -0.849447 0.987225 4.486520
H -2.096611-0.117272 3.889685
H -0.460478 -0.186936 3.218302
C-2.623481 2.556371 3.103826
H -3.547607 2.061452 3.424673
H -2.196893 3.065181 3.977035
H -2.889668 3.310742 2.356888
0 -2.395757 3.765962 -0.297136
0 3.062455 2.948338 -0.121550
C-2.945586 5.065205 -0.446916
H -2.659663 5.516810 -1.406252
H -4.028357 4.932978 -0.419212
H -2.640077 5.730548 0.371625
C 3.996405 3.993083 -0.337961
H 3.920955 4.768102 0.436201
H 4.979855 3.523648 -0.286740
H 3.862941 4.451305 -1.326190
C2.837754 0.306407 -1.245116
C 4.209705 0.176977 -0.996553
C2.388257 0.330706 -2.573852
C5.112037 0.070431 -2.056640
H 4.579979 0.169382 0.022763
C3.292724 0.240347 -3.632447
H 1.326324 0.416505 -2.785155
C4.6585370.104731 -3.376361
H 5.363528 0.022839 -4.199288
C2.454463 0.420971 1.692961
C3.192251-0.713402 2.074477
C2.363271 1.496897 2.588492

C 3.838705 -0.755953 3.310550
H 3.252366 -1.571722 1.414449
C2.999843 1.444921 3.829680
H 1.793969 2.380080 2.321167



C3.744017 0.321796 4.192953

H 4.241231 0.283855 5.158463
Pd -0.065775 -1.313458 -0.071031
C 1.304753 -2.784163 -0.197759
C 1.922978 -3.053343 -1.423441
C1.612851 -3.578661 0.913448
C2.851637 -4.095673 -1.532325
H 1.698791 -2.453384 -2.300099
C2.543880 -4.617624 0.799723
H 1.131180-3.401217 1.869756
C3.166988 -4.879472 -0.422180
H 3.326449 -4.289290 -2.491602
H 2.769935 -5.229341 1.670477
H 3.885256 -5.690687 -0.508888
N -1.478252-2.798224 -0.253220
C-2.108989 -3.434297 0.765995
C-1.717709 -3.055220 2.188997
H -1.303748 -3.940191 2.686016
H -0.989488 -2.241332 2.235428
H-2.616010-2.764672 2.743856
0-2.987710 -4.298087 0.601287
C-1.747083 -3.324929 -1.588276
H -2.095996 -4.360345 -1.524392
H -2.520491 -2.739778 -2.105351
H -0.835051 -3.285350 -2.192967
H 2.927642 0.265420 -4.655823
H 6.173427 -0.035887 -1.847672
H 4.408571 -1.639617 3.584843
H2.914411 2.287336 4.511110
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Transition State 12-TS
C-3.330591 -0.161928 1.353025
C-3.914993 -0.746954 0.227841
C -3.426494 -0.364775 -1.024808
C -2.405052 0.579780 -1.174817
C-1.8381441.172104 -0.016665
C-2.314054 0.796974 1.263239
H -3.703859 -0.441487 2.335920
H -3.867479 -0.799618 -1.917590
C-0.900692 2.347728 -0.154980
C 0.509047 2.278465 -0.127847
C-1.520643 3.616328 -0.308107
C 1.267634 3.474665 -0.253804
C-0.7580104.771050 -0.455041
C0.6351194.702137 -0.428584
H -1.230731 5.737595 -0.583352
H 1.209840 5.614987 -0.530683
P 1.384393 0.647228 0.051442
C-1.818501 1.465327 2.545534

SI-79

H-0.972014 2.108220 2.285733
C-5.100335 -1.694165 0.375961
H -5.164935-1.963198 1.439511
C-4.953694 -3.002079 -0.421715
H -4.893613 -2.809416 -1.500115
H -4.064380 -3.567054 -0.125666
H -5.828890 -3.641937 -0.255870
C-6.412698 -0.971487 0.005831
H -7.276000 -1.626855 0.173536
H -6.550296 -0.063324 0.603511
H -6.413402 -0.679049 -1.051360
C-1.990683 0.992310 -2.587563
H-1.125316 1.658380 -2.503359
C-1.560016 -0.209450 -3.449320
H-1.192320 0.131867 -4.425197
H -0.764929 -0.779434 -2.955569
H -2.394300 -0.895870 -3.634501
C-3.112081 1.786475 -3.288700
H -2.775882 2.143468 -4.270126
H -3.998508 1.160323 -3.446884
H -3.415208 2.649657 -2.689069
C-1.310702 0.455637 3.590832
H -0.922525 0.984158 4.469756
H-2.109762 -0.211862 3.933326
H -0.503739 -0.161855 3.184167
C-2.9115452.373939 3.145618
H -3.776650 1.786631 3.476094
H-2.5251642.918431 4.016163
H -3.264484 3.101946 2.408246
0 -2.892028 3.619562 -0.298034
02.621238 3.344340 -0.167809
C-3.564505 4.861515 -0.422378
H -3.346467 5.347130 -1.383227
H -4.629460 4.628476 -0.371136
H -3.303220 5.546631 0.395380
C3.441461 4.480832 -0.375688
H 3.286007 5.239055 0.403550
H 4.468548 4.116065 -0.326168
H 3.263162 4.930832 -1.360843
C2.688983 0.696347 -1.266767
C4.063566 0.758004 -1.002671
C2.262493 0.604297 -2.600358
C4.988163 0.729523 -2.048429
H 4.416440 0.835566 0.020067
C3.186285 0.596078 -3.646182
H 1.202087 0.534605 -2.824990
C4.554348 0.653782 -3.373157
H 5.276057 0.634311 -4.185533
C2.294645 0.771444 1.654808
C3.104692 -0.313581 2.035361
C2.148973 1.844444 2.546139
C3.767768 -0.309771 3.262978
H 3.210766 -1.170671 1.377672
C2.800385 1.837506 3.781403

H 1.524565 2.690971 2.282231
C3.616231 0.764587 4.142291



H 4.125267 0.762524 5.102493
Pd 0.139283 -1.319367 -0.126386
C 1.334678 -3.063278 -0.179145
C2.046581 -3.243334 -1.383216
C1.910909 -3.546119 1.014547
C3.303255 -3.851686 -1.380204
H 1.643656 -2.880466 -2.321459
C3.164982 -4.157399 0.997362
H 1.397823 -3.434118 1.960414
C3.874461 -4.318839 -0.195619
H 3.838068 -3.952537 -2.321903
H 3.585431 -4.514178 1.935319
H 4.846630 -4.803115 -0.201712
N -0.543765 -3.305277 -0.355208
C-1.243587-3.941156 0.659610
C-1.129801 -3.412197 2.079602
H -0.724835 -4.198161 2.726978
H -0.528826 -2.504971 2.168829
H-2.142818 -3.191731 2.430353
0-1.991433 -4.889945 0.421808
C-0.837592 -3.832430 -1.692263
H -0.373923 -4.814334 -1.850604
H -1.918095 -3.942347 -1.803967
H -0.474901 -3.136064 -2.447628
H 2.670492 2.676748 4.460030

H 4.394709 -1.155105 3.534349
H 6.051276 0.771088 -1.824698
H 2.835858 0.532932 -4.673277
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Complex 27

C-4.313640 1.340206 0.021522
C-5.001523 0.148570 0.268194
C-4.488858 -1.025218 -0.294020
C-3.339765 -1.035412 -1.091513
C-2.665854 0.194626 -1.344469
C-3.172949 1.400750 -0.786315
H -4.707882 2.262926 0.440923
H-5.010188 -1.962466 -0.122668
C-1.667525 0.265942 -2.478452
C-0.253995 0.220793 -2.368467
C-2.244136 0.400750 -3.753383
C 0.553281 0.307257 -3.538608
C-1.459600 0.484619 -4.896457
C-0.073655 0.438591 -4.782729
H -1.924917 0.590518 -5.872569
H 0.543234 0.508642 -5.674584
P 0.459324 0.057651 -0.669147
C-2.587543 2.766167 -1.150224
H -1.667652 2.595225 -1.717328

S1-80

C-6.319605 0.170886 1.034026
H -6.372646 1.140581 1.547177
C-6.442220 -0.922408 2.108796
H -6.409184 -1.927092 1.668604
H -5.649900 -0.842152 2.859177
H -7.407343 -0.827343 2.620863
C-7.501721 0.109203 0.042687
H -8.455169 0.198084 0.576683
H -7.447980 0.915277 -0.698199
H -7.508806 -0.844294 -0.499871
C-2.900839 -2.343972 -1.753020
H -1.943794 -2.160017 -2.253567
C-2.674515 -3.486522 -0.745812
H -2.257745 -4.362353 -1.256947
H -1.979598 -3.186935 0.045393
H -3.607929 -3.795334 -0.262422
C-3.901838 -2.779970 -2.842907
H -3.558417 -3.699624 -3.331221
H -4.890764 -2.976945 -2.413021
H -4.018667 -2.010597 -3.613389
C-2.209791 3.622028 0.071787
H-1.714792 4.542712 -0.257122
H -3.089550 3.905469 0.660464
H -1.524043 3.087311 0.736168
C-3.545081 3.541119 -2.079510
H -4.494321 3.757796 -1.576255
H -3.097162 4.495981 -2.379231
H -3.770017 2.971220 -2.987677
C1.705934 -1.301904 -0.801384
C3.080677 -1.159662 -0.590002
C 1.190441 -2.582250 -1.039813
C3.918255-2.277858 -0.617019
H 3.515521-0.185514 -0.399317
C2.029302 -3.695416 -1.061746
H 0.125642 -2.721901 -1.194555
C 3.400053 -3.551745 -0.848236
H 4.051798 -4.417413 -0.854706
C 1.399816 1.622959 -0.378714
C2.177506 1.751192 0.781471
C1.233371 2.745799 -1.201354
C2.773602 2.971673 1.105491

H 2.299221 0.911432 1.455630

C 1.823085 3.965468 -0.864630
H 0.643019 2.677304 -2.107540
C2.597430 4.087675 0.289508

H 3.057073 5.034515 0.546007
C 5.407085 -2.094684 -0.457670
C1.414511-5.063170 -1.212461
C3.556818 3.066719 2.391709
C1.5515415.176219 -1.720766
F 2.309637 -5.978321 -1.632647
F 0.912859 -5.499262 -0.034524
F 0.389794 -5.052931 -2.094941
F 5.986876 -3.179710 0.094492

F 6.003514 -1.890833 -1.654816
F 5.698542 -1.029319 0.316400



F 4.250565 4.219074 2.477411

F 4.4318552.047188 2.510623
F 2.735004 3.008394 3.465800
F 1.401085 4.844418 -3.020858
F 2.545036 6.083417 -1.638400
F0.411121 5.799585 -1.338889
Pd -1.087997 -0.385802 1.057756
C0.329598 -0.891663 2.401962
C0.801157 -2.208015 2.450209
C0.837351 0.053341 3.300801
C1.791070 -2.566856 3.373337
H 0.410131 -2.966714 1.777967
C 1.835806 -0.308024 4.213930
H 0.468385 1.074321 3.299863
C2.315280-1.618315 4.252744
H 2.148561 -3.593641 3.399969
H 2.231538 0.443142 4.892768
H 3.085797 -1.898832 4.965746
N -2.436834 -0.805191 2.540003
C-2.964995 0.099036 3.407091
C-2.4852401.541522 3.319153
H -2.048737 1.822926 4.283996
H -1.747597 1.706240 2.529021
H -3.344594 2.198333 3.148008
0 -3.825906 -0.195320 4.251025
C-2.782295 -2.199581 2.805695
H -2.974331 -2.349300 3.872948
H -3.685000 -2.503292 2.258315
H-1.961056 -2.850429 2.491989
H -3.326054 0.442142 -3.832085
C2.066680 0.255806 -3.537209
H 2.514745 0.859002 -2.743936
H 2.433305 -0.769150 -3.413128
H 2.453172 0.628361 -4.490329

Me

O A\ AT Ar=35-CFgPh
L
'Pr Pfh’g
N-Me

Me{o

iPr

Pr

Transition State 13-TS

C -4.330247 1.361725 0.110998
C-4.975039 0.141960 0.329587
C -4.481774 -0.980839 -0.343376
C -3.395930-0.909397 -1.223543
C-2.765677 0.345191 -1.438105
C -3.244568 1.495574 -0.763627
H -4.705670 2.245930 0.621198
H -4.968743 -1.940880 -0.194916
C-1.768074 0.492824 -2.563388
C-0.352824 0.422696 -2.451317
C -2.339901 0.723962 -3.825997
C0.454158 0.581485 -3.613891
C-1.552502 0.877815 -4.960290

S1-81

C-0.168034 0.806181 -4.847710
H -2.014500 1.057188 -5.927284
H 0.452175 0.930145 -5.731507
P 0.359663 0.132074 -0.762426
C-2.663271 2.886450 -1.017115
H-1.761712 2.766695 -1.625633
C-6.217413 0.070709 1.209914
H -6.299695 1.037350 1.725650
C-6.143591 -1.022734 2.290258
H -6.059915 -2.021730 1.844790
H -5.293030 -0.877335 2.963514
H -7.057424 -1.013649 2.896277
C-7.483053 -0.095563 0.342954
H -8.384024 -0.075606 0.967604
H -7.564999 0.704612 -0.401340
H -7.469297 -1.051725 -0.194323
C-2.968485 -2.167720 -1.980995
H -2.035956 -1.939473 -2.508051
C-2.682926 -3.361220 -1.050314
H -2.254856 -4.194469 -1.620130
H -1.973086 -3.082318 -0.263173
H -3.593304 -3.726216 -0.561569
C-4.007938 -2.554413 -3.052881
H -3.677697 -3.441552 -3.606413
H-4.978011 -2.784281 -2.596620
H -4.160755 -1.743267 -3.772839
C-2.240986 3.608742 0.275739
H -1.719374 4.540602 0.030043
H -3.104369 3.863140 0.901261
H-1.566123 2.987851 0.873850
C-3.640708 3.757939 -1.832056
H -4.5776323.917820 -1.285667
H -3.198556 4.740125 -2.037641
H -3.888659 3.289649 -2.790924
C 1.638568 -1.190129 -0.984384
C3.011429 -1.029794 -0.769982
C 1.149414 -2.473979 -1.259973
C3.870674 -2.130511 -0.831218
H 3.426055 -0.053534 -0.546164
C2.009299 -3.569363 -1.318566
H 0.086116 -2.627713 -1.410631
C3.377810 -3.406539 -1.102306
H 4.045974 -4.258878 -1.134150
C 1.288541 1.680032 -0.355996
C 1.993685 1.730812 0.857145
C1.178277 2.852992 -1.113733
C2.5738552.922799 1.292826

H 2.069176 0.847635 1.483362

C 1.748601 4.046466 -0.663098
H 0.642184 2.847263 -2.056211
C2.450860 4.091059 0.540389

H 2.894239 5.016853 0.885551

C 5.354549 -1.923554 -0.661416
C 1.419680 -4.941874 -1.512546
C3.277973 2.933687 2.626374

C 1.529988 5.304776 -1.462701



F 2.336827 -5.835685 -1.932173
F 0.897260 -5.414144 -0.356114
F 0.413795 -4.928846 -2.416789
F 5.959551 -3.022584 -0.165062
F 5.948177 -1.644242 -1.845026
F 5.623945 -0.893903 0.167716
F 3.948024 4.083756 2.838528

F 4.159367 1.917438 2.729411

F 2.394870 2.789133 3.645176
F 1.607004 5.069805 -2.790571
F2.431210 6.260361 -1.160902
F 0.300959 5.826775 -1.229332
Pd-1.005119 -0.520847 1.004828
C0.112261 -1.224324 2.657944
C0.667382 -2.507811 2.489338
C 0.800477 -0.292718 3.460221
C 1.891095 -2.830049 3.081513
H 0.172910 -3.252951 1.877073
C2.024340 -0.631381 4.041419
H 0.408721 0.703305 3.618898
C2.579278 -1.900952 3.862896
H 2.304783 -3.822820 2.920120
H 2.544239 0.117963 4.632501
H 3.526553 -2.160462 4.326078
N -1.816834 -1.239209 2.811320
C-2.427489 -0.371874 3.705454
C-2.113307 1.112683 3.626510
H -1.664208 1.438058 4.571518
H-1.462533 1.383482 2.792284
H -3.062055 1.646867 3.515962
0 -3.250334 -0.778966 4.524562
C-2.271048 -2.628702 2.932206
H -1.894543 -3.097300 3.849870
H -3.362408 -2.648183 2.960511
H -1.933930-3.202437 2.070037
H -3.421342 0.783250 -3.902553
C1.967001 0.511889 -3.616363
H 2.420757 1.054827 -2.783871
H 2.321221 -0.523302 -3.559963
H 2.359023 0.942709 -4.542370

Me, Me
~ Ph

P P,
Ph\‘ \F,,d/ Ph

D
Me)\

i

‘

\
Me

Ph

Transition State 14-TS

Pd 0.731396 -0.992934 -0.427612
P -1.844342 -1.166540 0.097047
P 1.412712 1.253783 0.171378

0 -1.555076 1.704547 -0.153035
C 2.425400 -2.044012 0.016773

S1-82

C1.926926 -3.323918 0.339182
H 1.072352-3.723615 -0.198237
C2.552753 -4.090641 1.328404
H 2.144550 -5.068124 1.577363
C3.706491 -3.627359 1.964183
H 4.199342 -4.231156 2.721474
C 4.236565 -2.388905 1.589348
H 5.145689 -2.020800 2.060986
C3.616684 -1.603576 0.613196
H 4.059089 -0.657225 0.330410
C-2.747311 1.329553 -0.744985
C-3.083022 -0.028351 -0.659917
C-4.286904 -0.433742 -1.252065
H -4.578255 -1.477656 -1.211573
C-5.099465 0.490764 -1.908396
H -6.026544 0.162565 -2.369951
C-4.729537 1.834682 -1.976662
H-5.3766122.536141 -2.492424
C-3.543060 2.283651 -1.385988
C-3.081681 3.743419 -1.339109
C-1.549844 3.740685 -1.426804
C-0.797934 4.734156 -2.060379
H -1.298265 5.539983 -2.586364
C 0.594959 4.710052 -2.016019
H 1.166976 5.492349 -2.506790
C 1.259882 3.690202 -1.338102
H 2.342409 3.693252 -1.310666
C 0.550859 2.656372 -0.704562
C-0.850701 2.714427 -0.774534
C-3.723939 4.585695 -2.454363
H -4.813866 4.587549 -2.357344
H -3.465728 4.207909 -3.449372
H -3.404257 5.629973 -2.386619
C-3.492323 4.345019 0.036427
H -4.583019 4.332174 0.145961
H -3.146342 5.382123 0.116950
H -3.059161 3.775092 0.864089
C-2.607879 -2.828155 -0.191249
C-2.160007 -3.582771 -1.288686
H-1.356289-3.201162 -1.912790
C-2.723734 -4.833363 -1.555400
H -2.368054 -5.410136 -2.405472
C-3.726778 -5.347512 -0.732268
H -4.157701 -6.323780 -0.939772
C-4.169822 -4.606209 0.365875
H -4.946529 -5.002526 1.015131
C-3.615078 -3.354350 0.635336
H -3.964311 -2.788299 1.493631
C-2.102125-0.940214 1.914878
C-3.133590-0.167785 2.467011
H -3.833169 0.348653 1.816667
C-3.275867 -0.059383 3.852854
H -4.079621 0.545874 4.264577
C-2.396295 -0.728546 4.704230
H -2.510483 -0.646621 5.781977
C-1.365508 -1.501267 4.163628



H -0.673256 -2.023552 4.818896
C-1.213330-1.599405 2.781043
H-0.398171-2.191218 2.371140
C3.168664 1.648288 -0.264839
C3.656197 1.172239 -1.494153
H 3.029604 0.531999 -2.109166
C4.957671 1.469939 -1.899119
H 5.322908 1.093879 -2.851049
C5.794274 2.230100 -1.077392
H 6.810812 2.453538 -1.390580
C5.322721 2.691678 0.152571
H 5.970120 3.276430 0.801050
C4.015746 2.406298 0.556446
H 3.658020 2.776197 1.512008
C 1.300772 1.754077 1.948809
C 1.629985 0.794946 2.920471
H 1.913098 -0.207506 2.612684
C1.599869 1.121880 4.276203
H 1.861898 0.369967 5.015723
C1.223183 2.403887 4.682219
H 1.191017 2.654616 5.739310
C0.883120 3.360510 3.724492
H 0.585633 4.359737 4.032297
C0.926130 3.040356 2.365812
H 0.668871 3.796199 1.630310
0 0.541820 -2.296580 -2.240410
C 1.682772 -2.470011 -2.805739
N 2.801446 -2.106265 -2.239126
C 1.657664 -3.147622 -4.172150
H 0.635601 -3.185893 -4.552725
H 2.293945 -2.619959 -4.891588
H2.041711 -4.172709 -4.090037
C4.094716 -2.441414 -2.788597
H 4.348586 -1.842704 -3.679963
H 4.854951 -2.228069 -2.027488
H 4.198997 -3.503241 -3.064927

OMe  Ar=235-CFsPh

Af‘ ~~\Ar
A
MeO )
ipr. 'Pr F;d» g
O O\ N‘
7/ Me
Me

Pr

Transition State 15-TS
C-4.307280 1.306351 0.682707
C -4.881447 0.075269 1.008154
C-4.407111-1.058059 0.347975
C -3.395888 -0.997795 -0.618210
C-2.822379 0.263351 -0.928499
C-3.293797 1.430483 -0.270849
H -4.660728 2.203063 1.184000
H -4.840307 -2.024253 0.595001
C-1.897146 0.406590 -2.111475
C-0.488204 0.397628 -2.045120
C-2.517173 0.598663 -3.373832

S1-83

C0.276307 0.599360 -3.226711
C-1.751073 0.768085 -4.524413
C-0.357464 0.772264 -4.453343
H -2.223150 0.910309 -5.489228
H 0.215611 0.922128 -5.360440
P 0.373132 0.084910 -0.436577
C-2.770535 2.825546 -0.607212
H-1.9511182.713722 -1.323868
C-6.001788 -0.035092 2.032434
H -6.132987 -1.104679 2.246838
C-7.333127 0.488906 1.458088
H-7.262200 1.556512 1.216337
H -7.608815 -0.043322 0.540589
H -8.145727 0.363040 2.184082
C-5.654940 0.662530 3.360279
H-6.417667 0.443180 4.117588
H -4.679149 0.328948 3.724968
H-5.617607 1.752539 3.243144
C-2.999633 -2.276624 -1.355675
H -2.144042 -2.037670 -1.997711
C-2.565879 -3.407602 -0.402466
H-2.162669 -4.253177 -0.972533
H -1.798736 -3.068044 0.303099
H-3.411823 -3.779705 0.187321
C-4.134906 -2.756526 -2.283455
H -3.812893 -3.629132 -2.864817
H -5.017748 -3.049379 -1.702852
H -4.436598 -1.966520 -2.977768
C-2.200704 3.554880 0.624980
H -1.712301 4.487595 0.320480
H -2.988463 3.807541 1.344355
H-1.4628362.935704 1.146223
C-3.855668 3.676799 -1.297312
H -4.700185 3.862281 -0.623198
H -3.447772 4.649532 -1.597817
H -4.243680 3.172049 -2.188187
0 -3.885659 0.609704 -3.372884
0 1.630929 0.635925 -3.072115
C-4.561300 0.816860 -4.603652
H -4.335378 0.022849 -5.327791
H -5.625548 0.793912 -4.364085
H -4.309092 1.790894 -5.043455
C2.453360 0.809707 -4.216900
H 2.268155 1.777927 -4.699247
H 3.480110 0.777958 -3.849392
H 2.302028 0.003013 -4.945184
C1.619868 -1.203177 -0.910527
C2.999394 -1.074002 -0.719598
C1.120410 -2.415428 -1.398835
C 3.854563 -2.139999 -1.005480
H 3.420127-0.145157 -0.353830
C1.981781 -3.471960 -1.703011
H 0.052393 -2.548137 -1.538033
C 3.354956 -3.344592 -1.502543
H 4.022970 -4.166717 -1.728353
C1.328113 1.634804 -0.106599



C2.189299 1.707972 1.000651
C1.114133 2.791642 -0.867866
C2.844389 2.906251 1.304668
H 2.353332 0.840457 1.631346
C 1.745842 3.989819 -0.537038
H 0.452184 2.766763 -1.724302
C2.622603 4.053747 0.545061
H 3.129204 4.979502 0.788353
Pd -0.988811 -0.550679 1.349924
C0.479132 -1.051046 2.720747
C1.611378 -1.796850 2.347993
C 0.594886 -0.104911 3.760909
C2.846848 -1.553356 2.958013
H 1.527067 -2.561241 1.582751
C1.831948 0.117111 4.366875
H -0.281778 0.446189 4.087094
C2.969594 -0.595283 3.967613
H 3.718924 -2.110606 2.622539
H 1.908269 0.866326 5.151043
H 3.931175 -0.404747 4.434167
0-2.458566 -0.828898 2.974061
C-2.114027 -1.903809 3.568017
N -0.968773 -2.482778 3.282435
C-0.460620 -3.627730 4.005684
H 0.593901 -3.755710 3.737650
H-0.511069 -3.516355 5.099733
H -0.986053 -4.554921 3.731953
C-3.052928 -2.472561 4.619486
H -2.628475-2.320312 5.620105
H -4.019891 -1.970151 4.569115
H -3.195430 -3.550545 4.487598
C3.766624 2.965414 2.497615
C 1.426645 5.231291 -1.326593
C5.324742 -2.009678 -0.704908
C 1.392477 -4.742149 -2.258641
F2.418147 6.143766 -1.260059
F 0.302884 5.834899 -0.868420
F 1.212919 4.953600 -2.632681
F 4.572846 1.885316 2.556693

F 4.558757 4.060596 2.462917

F 3.076886 3.013820 3.658362
F 6.073204 -2.805145 -1.499207
F 5.760440 -0.742199 -0.869006
F 5.599426 -2.359696 0.574136
F2.313663 -5.717114 -2.393951
F 0.838936 -4.535834 -3.475975
F 0.408216 -5.219660 -1.462351

S1-84



Reference 32: Gaussian 03, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.;
Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.; Montgomery, Jr., J. A.; Vreven, T.; Kudin, K.
N.; Burant, J. C.; Millam, J. M.; Iyengar, S. S.; Tomasi, J.; Barone, V.; Mennucci, B.; Cossi, M.;
Scalmani, G.; Rega, N.; Petersson, G. A.; Nakatsuji, H.; Hada, M.; Ehara, M.; Toyota, K.;
Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Klene, M.;
Li, X.; Knox, J. E.; Hratchian, H. P.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.;
Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J.
W.; Ayala, P. Y.; Morokuma, K.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Zakrzewski, V.
G.; Dapprich, S.; Daniels, A. D.; Strain, M. C.; Farkas, O.; Malick, D. K.; Rabuck, A. D.;
Raghavachari, K.; Foresman, J. B.; Ortiz, J. V.; Cui, Q.; Baboul, A. G.; Clifford, S.; Cioslowski,
J.; Stefanov, B. B.; Liu, G.; Liashenko, A.; Piskorz, P.; Komaromi, I.; Martin, R. L.; Fox, D. J;
Keith, T.; Al- Laham, M. A.; Peng, C. Y.; Nanayakkara, A.; Challacombe, M.; Gill, P. M. W_;
Johnson, B.; Chen, W.; Wong, M. W.; Gonzalez, C.; and Pople, J. A.; Gaussian, Inc.,
Wallingford CT, 2004.
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OMe

MeO - P(Ph)>
i-Pr i-Pr
O Current Data Parameters
NAME jdh-2-282
iPr EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080930
Time 20.01
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 @B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
h pPC 1.00
N i
AAASRSERRS RARREEERES RARARRRALE RARRARRRNS RASLARARES RARRALAEES RAARAREARE RARASARREN REARRRAREN RARAREAREE RARRAARREE RARRERERRE RARN
10 9 8 7 6 5 4 3 2 1 0 ppm
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jdhicks
Stamp


MeO -
i-Pr ‘
i-Pr

155.93

155.90
152.16

SN\

OMe

P(Ph);
i-Pr

152.05
147.38
146.17
146.15
138.99
138.60
138.27
138.13
132.31
132.12
127.61
127.55
126.98
126.26
126.09
112.56
112.55
111.36
77.32

76.68

55.10

55.07

77.00

—~

W,

(<O

Current Data Parameters

200

T I

180

NAME jdh-2-282-C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date__ 20080929
Time 16.34
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5160.6
DW 20.850 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
MSE 100.6127768 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.40
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jdhicks
Stamp


owe BRUKER

MeQ P(Ph)» A‘.Vﬁv

=r -Pr Current Data Parameters
NAME jdh-2-282-p31
EXPNO 1
PROCNO 1

i-Pr

F2 - Acquisition Parameters
Date_ 20080930
Time 20.03
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 16
DS 4
SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 6502
DW 7.700 usec
DE 6.00 usec
TE 291.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 31p
Pl 9.25 usec
PL1 3.00 dB
SFO1 161.9674940 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 @B
PL12 16.10 dB
PL13 19.00 dB
SFO02 400.1316000 MHz
F2 - Processing parameters
SI 65536
SF 161.9755024 MHz
WDW no
SSB 0
LB 0.00 Hz

— — ] GB 0

_ ! PC 1.40
100 -200
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Ve O b Current Data Mm..ﬂmsmnmﬂm
) NAME jdh-1-183
i-Pr. muﬂ/@/O_u EXPNO 1
3
O PROCNO 1
iPr F2 - Acquisition Parameters
Date_ 20080909
Time 19.41
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 181
DwW 60.400 usec
DE 6.00 usec
TE 291.2 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300220 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
L

S1-89
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155.50
155.48

152.56
152.44
148.58
146.67

146.65

143.05
139.77

139.36
132.66
132.56
132.36

129.61

129.30
128.05

127.92
127.81

o~
O un
e~
NN
e

126.14
124.62
124.58
124.57

124.53
124.33

123.44
113.44
113.42
111.33

TTeSaNW—

54.41
54.33

—~
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Current Data Parameters

NAME jdh-2-183-C13
Me CFg EXPNO 1
o@ PROCNO 1
MeO O p F2 - Acquisition Parameters
ipr ﬁﬂ@ Date_ 20080909
CF. Time 22.05
Q INSTRUM spect
| PROBHD 5 mm QNP 1H/13
P PULPROG zgpg30
TD 65536
SOLVENT C6D6
NS 1024
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1625.5
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.38 usec
PL1 0.00 4B
SFO1 100.6228298 MHz
z======= CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 4B
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127690 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
I ! I [ ! I ] I | T | ! I ’ PC 1.40
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Current Data Parameters

NAME jdh-1-183-p31
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080909

Time 19.43
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 16

DS 4

SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 3649.1

DW 7.700 usec
DE 6.00 usec
TE 291.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 31p

Pl 9.25 usec
PL1 3.00 4B
SFO1 161.9674940 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316000 MHz

F2 - Processing parameters

SI

SF
WDW
SSB

LB
GB

PC

65536
161.9755024 MHz
no
0
0.00 Hz
0
1.40

S1-91
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Ve CF,4 A X V
o
E-W CF,
MeO b Current Umnw Parameters
ipr > CFs Mwwmo umrnmnmwwumw
O PROCNO 1
FaC
ir F2 - Acquisition Parameters
Date_ 20080906
Time 17.02
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DW 60.400 usec
DE 6.00 usec
TE 292.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFo1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
L Jou Cf r
ARERRAAE R AAARERS UM A IS IS I I IS I IR IS I
10 9 5 4 2 1 ppm
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Km
o
O CF4
MeO P o
iPr _ ﬁﬂ@\ 8
FsC
i-Pr

155.00
154.97
152.65
152.52
148.37
146.25
146.23
140.50
140.29
139.76
139.35
132.38
132.19
131.65
131.58
131.53
131.30
131.25
130.98
130.92
130.59
127.33
124.61
121.90
121.70
121.11
120.52
119.19
114.71
110.95
77.32

77.00

76.69
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T 1 T
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dB
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Current Data Parameters
NAME jdh-2-233-C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080906
Time 14.23
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 1625.5
DW 20.850
DE 6.00
TE 293.2
D1 2.00000000
dll 0.03000000
DELTA 1.89999998
TDO 1
===z===== CHANNEL f1l ====
NUC1 13C
Pl 9.38
PL1 0.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 0.00
PL12 16.10
PL13 19.00
SF02 400.1316005
Ll ol )R ¢
i R BRI > Processing parameters
, SI 32768
i e Gl SF 100.6127701
WDW no
SSB 0
LB 0.00
, . . . GB 0
_ _ _ _ PC 1.40

60 40 20 0 ppm
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Current Data Parameters
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NAME jdh-2-233-p31
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080906

Time 14.07
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT Acetone

NS 16

DS 4

SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 3251

DW 7.700 usec
DE 6.00 usec
TE 292.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 31p

Pl 9.25 usec
PL1 3.00 dB
SFO1 161.9674940 MHz
======== CHANNEL f2 ==s======
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 @B
PL12 16.10 dB
PL13 19.00 4B
SFO2 400.1316000 MHz
F2 - Processing parameters
ST 65536

SF 161.9755024 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

S1-94
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) P CFa Current Data Parameters
i-Pr iPr NAME jdh-1-253
EXPNO 1
O .G PROCNO 1
3
a F2 - Acquisition Parameters
Date_ 20080923
Time 12.19
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DW 60.400 usec
DE 6.00 usec
TE 292.2 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300093 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
r r | PC 1.00
. = wAe! :

........._.._......_........._........__........._........._.........__........_........._........._....._..._........._.....

10 9 8 7 6 5 4 3 2 1 0 ppm
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149.01
148.62
148.25
146.20
146.19
140.36
140.15

<
™~
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[ag}
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S

134.81
134.49
132.99

132.66
132.52

132.24

132.19
131.91
131.85
131.67

131.60
131.52

130.64
128.20

127.03
124.31

122.95
122.91
122.88
121.60

120.68
77.31

76.99
76.68
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Current Data Parameters

dB
dB
MHz

MHz

Hz

NAME jdh-2-253

CF, EXPNO 1
PROCNO 1

O CFs F2 - Acquisition Parameters

P oF Date_ 20080923

i-Pr Pr 8 Time 17.21
Q /@\ INSTRUM spect
FaC PROBHD 5 mm BBO BB-1H

i-Pr PULPROG zgpg30
TD 65536

SOLVENT CDC13

NS 256

DS 2

SWH 23980.814

FIDRES 0.365918

AQ 1.3664756

RG 16384

DW 20.850

DE 6.00

TE 293.2

D1 2.00000000

dil 0.03000000

DELTA 1.89999998

TDO 1

======== CHANNEL f1l ====

NUC1 13¢C

Pl 8.75

PL1 -3.00

SFO1 100.6228298
======== CHANNEL f2 ====

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00

PL2 -1.00

PL12 14.52

PL13 18.00

SFO2 400.1316005

i i L LA gl 4 Wil Lol A 1 iy F2 - Processing parameters

SI 65536

_ : i . . | . SF 100.6127719
_ WDW no

SSB 0

LB 0.00

GB 0

T I j I I j I j 1 I I j I ) I i I i PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME jdh-2-253-p31

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20080923

Time 17.26

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT Acetone

NS 16

DS 4

SWH 643935.066 Hz

FIDRES 0.990830 Hz

AQ 0.5046772 sec

RG 22800

DW 7.700 usec

DE 6.00 usec

TE 293.2 K

D1 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL fl ========

NUC1l 31p

Pl 10.00 usec

PL1 0.00 dB

SFO1 161.9674942 MiHz

======== CHANNEL f === ==

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL2 -1.00 dB

PL12 14.52 dB

PL13 18.00 dB

SF02 400.1316005 MHz

F2 - Processing parameters

SI 32768

SF 161.9755930 MHz

WDW no

SSB 0

LB 0.00 Hz
——GB 0

'pc 1.40

S1-97
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Me CFg
Me Me Current Data Parameters
O NAME jdh-2-286-6
Me P CF4 EXPNO 1
ipr i CF, PROCNO 1
O F2 - Acquisition Parameters
FaC Date_ 20081008
o Time 13.09
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW 60.400 usec
DE 6.00 usec
TE 292.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 @B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300282 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
S PC 1.00
X Ll
ARULLARS REAARALARS INNUMUMUARE RASUMMUARE MMM RUUULAES USRS IR IR RS R A
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME jdh-2-286-cl13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20081006

Time 21.03
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 512

DS 2

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192

DW 20.850 usec
DE 6.00 usec
TE 298.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C

Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 d@B
SFO2 400.1316005 MHz

BF2 - Processing parameters

65536
100.6127681 MHz
SSB DM
LB 0.00 Hz
GB 0
) I ) I " I ! I j I j I ) L i I ) I ! I ) I ! PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

T

NAME jdh-2-286-4-p31
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081006
Time 14.10
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 16
DS 4
SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 7298.2
DW 7.700 usec
DE 6.00 usec
TE 291.2 K
D1 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 31P
Pl 9.25 usec
PL1 3.00 dB
SFO1 161.9674940 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316000 MHz
F2 - Processing parameters
SI 65536
SF 161.9755024 MHz
no
0
LB 0.00 Hz
—GB 0
PC 1.40
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Current Data Parameters

NAME jdh-2-216
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20080924
Time 17.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT C6D6
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 H.oooopro
DO <1
)
======== CHANNEL f1 ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1299644
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-2-216-cl13
EXPNO 1
Me CFs PROCNO 1
O
O \Q/ F2 - Acquisition Parameters
P CFs Date_ 20080924
: CFs Time 17.23
al Pr INSTRUM spect
PROBHD 5 mm BBO BB-1H
FsC PULPROG zgpg30
i-Pr TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
T ' Gl | po , ST 65536
SF 100.6127513 MH=z
WDW no
SSB 0
LB 0.00 Hz
GB 0
T | i I T I ) I ) I ) I i I T I T I T [ T I i BPC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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P Pr Current Data Parameters

NAME jdh-2-216-p31

| FaC EXPNO 1

P PROCNO 1
F2 - Acquisition Parameters
Date_ 20080901
Time 14.29
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
D 65536
SOLVENT Acetone
NS 16
DS 4
SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 6502
DW 7.700 usec
DE 6.00 usec
TE 291.2 K
Dl 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1l 31p
Pl 9.25 usec
PL1 3.00 dB
SFO1 161.9674940 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 4B
PL12 16.10 dB
PL13 19.00 dB
SFO02 400.1316000 MHz

- Processing parameters

65536
161.9755024 MHz
no
0
0.00 Hz
0
1.40
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n-Bu g
N__O
\huwﬂ./ﬂ Current Data Parameters
Bu ChHa NAME jdh-2-229
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080905
Time 11.10
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
DW 60.400 usec
DE 6.00 usec
TE 292.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300098 MHz
WDwW no
SSB 0
LB 0.00 Hz
GB 0
-r PC 1.00

LA I S S S 111 AL NI L UL UL AU B UL AL LU LU L T UL L I LI IR L L

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME jdh-2-229-Carbon
EXPNO 1
PROCNO 1
n-Buy . . .
N N. _O F2 - Acquisition Parameters
(T T Date_ 20080905
Bu ® Time 15.08
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1625.5
DW 20.850 usec
DE 6.00 usec
TE 292.2 K
D1 2.00000000 sec
di1i 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
Pl 9.38 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127776 MHz
W no
SSB 0
LB 0.00 Hz
. . GB 0
I I j | ) I i I j I " I " I i ! T I ) I j PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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7.021
7.017

W

NN~ OANO M0 NO0OMOSSOO0 ™
UMM OMmoOo~~ONEFmO AN WS
rO Kurb OJ 00 QuH/ A%.A.A% Aﬁ.d‘A& A&.A‘A& DJ OHAA 04 Qunb
?uﬁJ QJGA 1+1L 1+1L4l 1¢1L 1¢1L 1*1L 1+1¢4l 1+1L ﬂunu

NS

Co<)

(<O

Current Data Parameters

NAME jdh-2-237
EXPNO 1
PROCNO 1
n-Bu F2 - Acquisition Parameters
N__.O Date_ 20080908
\@\ ¥ Time 18.34
HaC CHs INSTRUM spect
3 PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 406.4
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
DO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFo1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300096 MH=z
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
A - f
T | I [rorTTTeT | [rorrTTTT prorrrTerT [rorrrTTe I | I [T [rorTTrTeY [reTeTTeTT [
10 9 8 7 6 5 4 3 2 1 0 ppm
oo S = |ele=l|n
N[N - [+ ] MIN|N| [
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170.22

n-Bu

140.49
137.56
77.00
76.68
29.76
20.97

T~ 19.95

—130.11
— 127.76
77.32
48.67
13.74
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Current Data Parameters
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NAME jdh-2-237-C13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080908
Time 19.01
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 2896.3
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dli 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.38 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
100.6127782 MHz
no
SSB 0
LB 0.00 Hz
. _ GB 0
_ _ PC 1.40
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8.102
8.081
7.260

7.250
7.229

1.441
1.422
1.319
1.301
1.282
1.263
0.888
0.870
0.852
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3. 730
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3.692
1.851
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1.480
1.460
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(<O

Current Data Parameters

NAME jdh-2-241
EXPNO 1
n-Bu PROCNO 1
N__O .
\hHHu\ J\ F2 - Acquisition Parameters
CH Date 20080909
MeO,C ’ Time 12.25
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 406.4
DW 60.400 usec
DE 6.00 usec
TE 292.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
L L L
I | I [rrrTerTeT |BRRRRAARE proTTTTeTy [rrrrereey [rorTrTT | I | I [reeTTerT [rorreTTTT [Ty IR
9 8 7 4 3 2 1 0

SI-108


jdhicks
Stamp


169.54
166.07

n-Bu

MeO,C” HHH

147.15
77.32
77.00
76.68
52.23
48.71
29.82
22.75
19.87
13.64

Co<)

(O

Current Data Parameters

180 160

NAME jdh-2-241-¢13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 2008090°

Time 14.24
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CcDC13

NS 128

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1625.5

DW 20.850 usec
DE 6.00 usec
TE 292.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.38 usec
PL1 0.00 4B
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127797 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

SI-109


jdhicks
Stamp
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li‘lﬂ!lllllllllllllll‘llllL
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e

-
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Current Data Parameters

NAME jdh-2-232
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080906

Time 11.51
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 322.5

DW 60.400 usec
DE 6.00 usec
TE 292.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

Pl 13.88 usec
PL1 0.00 aB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536

SF 400.1300100 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

_..._....._........._........._........._........._........__...._...._......._._.........__.._....._........._._....._._.....

10 9 8

4 3 2

1 0 ppm

S1-110


jdhicks
Stamp


dB

0w N OO 8
(=)} oV~ N N~ N o e~
" CO®MO TN mnew = =
T ARSRERR 93 o q NAM-WNMV’
Current Data Parameters
Ph NAME jdh-2-232-c13
/4 EXPNO 1
Z/M“%u PROCNO 1
CH F2 - Acquisition Parameters
FaC 3 Date_ 20080906
Time 13.11
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
G DS 4
¢\ SwWH 23980.814
P FIDRES 0.365918
P N AQ 1.3664756
IV \ RG 2298.8
" DW 20.850
‘- DE 6.00
v TE 293.2
~ D1 2.00000000
LYz d11 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL f1 ====
NUC1 13C
Pl 9.38
PL1 0.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 0.00
PL12 16.10
PL13 19.00

SFO2

SI

T T T

200

160

T T T

_ T T
180 140 120 100

400.1316005

32768
100.6127740
1o

0

0.00

0

1.40

4B
MHz

F2 - Processing parameters

MHz

Hz

SI-111


jdhicks
Stamp


Current Data Parameters

NAME jdh-2-243
EXPNO 1
PROCNO 1
Q.Imx
N__O F2 - Acquisition Paramet
\Q M Date_ 20080911
MeO,C Time 17.31
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 181
Dw 60.400
DE 6.00
TE 293.2
D1 1.00000Q90
TDO -1
n
======== CHANNEL H“_. ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300102
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
. i

_..._....._....._..._........._........._........._....._._._........q_....._..._........._........._........._......._._.....

10 9 8 7 6 5 4 3 2 1 0 ppm


jdhicks
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Co<)

o — o oY Q M~ <

o o~ O o w O N O [l % WO NN

N . L ™M O O o™ Mmoo OO

o~ [V o~~~ o 0w . « . e e s e . e \O

(g 0 < M AN o~ ™~ oo —A~oN MMM .

— A — — e ™~~~ wn = NN — — 0 g

Current Data Parameters

NAME 3dh-2-243-C13
EXPNO 1
PROCNO 1
n-Hex F2 - Acquisition Parameters
NS Date_ 20080911
Time 17.48
\huuu\ MM INSTRUM spect
MeO,C PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dlli 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=z======= CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127773 MHz
W no
SSB 0
LB 0.00 Hz
GB 0
" I j ! I i ) { ) j [ " I j I ) I j I " BC 1.40

_ _ T
200 180 160 140 120 100 80 60 40 20 0 ppm

SI-113


jdhicks
Stamp


Current Data Parameters

NAME jdh-2-244
EXPNO 1
a-mc PROCNO 1
Me N © F2 - Acquisition Paramet
Date_ 20080911
HaC™ "CHa Time 17.35
Me INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 1.000008&00
TDO -1

%)
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300096
WDW no
SSB 0
LB 0.00
GB 0
F PC 1.00

_ L L

—J........_........._........._........._........._........._........._......._._..._....._........._........._........._.....

10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME jdh-2-244-C13
EXPNO 1
PROCNO 1
ﬂ-mc F2 - Acquisition Parameters
Date 20080911
Me N © Time 17.59
INSTRUM spect
PROBHD 5 mm BBO BB-1H
HsC™ "CHa PULPROG zgpg30
Me TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1l 13¢
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 @B
SFO2 400.1316005 MHz
, , , i {1 i | ' tly ygl i 1 4 F2 - Processing parameters
, A , SI 65536
) , o 5 S AR = o SF 100.6127743 MHz
A WDW no
SSB 0
LB 0.00 Hz
_ . . . . . i _ . . __GB 0
T T T T 7 1 I I I ! PC 1.40

_
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME jdh-2-248-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20080917
Time 12.01
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 1.00000600
TDO \n 1
)
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300098
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00


jdhicks
Stamp
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Current Data Parameters
NAME jdh-2-248-cl3
EXPNO 1
PROCNO 1
HsC CHs
F2 - Acquisition Parameters
Date_ 20080917
Time 12.34
INSTRUM spect
PROBHD 5 mm BBO BB-1H
M (] PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ph NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL £f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
Sh 65536
SF 100.6127811 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
' I i T j ! " T T I i I " [ T I PC 1.40
200 180 160 140 120 100 80 40 20
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S1-118

3
Wy
c
7.285
7.268
7.241
L 7.214
7.212
7.187
5.899
6.874
6.851
\_6.813
f \__6.786
6.707
6.681
6.664
6.657
| 6.651
3.917
3.896
3.877
3.735
C_ /__3.700
’/:Q 6725
E 3.649 '
2.271
2.247
2.224
/2.070
C /_2.049
[ 2.027
£1.sos
/. 1.479
/__1.4s5
1.324
C 1.299
1.273
fﬁ 1.249
0.887
0.873

O3

H\oud


jdhicks
Stamp


albl-62-c¢
expl stdi3c

SAMPLE
date Jul 30 2008
solvent cbcl13
file sdata/export/~
home/s1buch/BCacue~

/mrhat/albl-62-c.f~
id
ACQUISITION
sfrq 75.471
tn Cc13
at 1.500
np 67874
sw 22624.4
fb 12400
bs 8
tpwr S5
pw 10.0
d1 0.500
tof 2264.0
nt 1000
ct 128
atock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -1533.2
wp 22624.3
vs 46
sc 0
wcC 250
hzmm 90.50
is 500.00
rfl 7343.9
rfp 5810.5
th 9
ins 77.000

ai no ph

DEC. & VT
dfrq 300.107
dn H1
dpwr 39
dof 0
dm yyy
dmm w
dmf 11000
temp 20.0
PROCESSING
sb -1.500
sbs ~-1.500
wtfile
proc ft
fn 262144
werr
wexp
wbs
wnt

_u:OJJ
MeO 74,/ﬂuhu
/@\ n-Bu

171.561

160.181

158.532

143.396

129.047
120.264
120.152
114.070
113.903
113.845

A

129.990
//__

—113.797

112.862

77.428

.000

__/ 77
\_76.575

66.393

—54.998
T-54.981

48.604

,—30.364

-29.621

24.820

19.749

13.554

SI-119

T ___qﬁ_______________________________________.__________\—_________.__.__________A____________~______u___~._______________________H___q.._______

260 240 220
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jdhicks
Stamp


albl-126-h

expl stdih
SAMPLE DEC. & VT n-Bu
date Sep 8 2008 dfrg 300.107
solvent CDC13 dn H1
file sdata/export/~ dpwr 30 _/_ O
home /s 1Tbuch/BCacue~ dof 0
/mrhat/aib1-126-h.~ dm nnn
fid dmm [
ACQUISITION dmf 200 .
sfrgq 300.108 temp 20.0 O_I_w NI SR S 539
tn H1 PROCESSING nEsEEsaas i
at 4.003 wtfile 11_.1111_.11 Niadiad
np 48052 proc ft &
sw 6002.4 fn 131072 Cl /ﬁ t
fb not used
bs 16 werr
tpwr 54 wexp
pw 3.0 whs
d1 0.050 wnt
tof 867.7
nt 8
ct 8 -
alock n =
gain not used .
FLAGS e
i n 2 \
m n [
dp Yy Lo
DISPLAY e
sp -660.9 ot .
wp 6002.3 ™
vs 151 o F
scC 0 = ™
W 250 5 @ =~
hzmm 24.01 15 < o Ll —
is 500.00 S 058 L
rfl 661.0 c=ggde w
rfp 0 ~ho LN
th 6 ;L?.?
ins 3.000 ol
nm ph o
-] .
< c©
() ©w
“
™~
|
1
f
A ;r{ w r
T LI SN L B A N N N A O ML AN SN D T T 1T v 1 17 _11*1_.114__.__|_|14.._~_____1_|4qu L _.—IJ.J.JW______________q_ T T
16 14 12 10 8 6 4 2 -0 ppm
Loy e e
1.9298 2.79 2.19
0.97 2.05 2.05 3.00
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Sl1-121

ng-u


jdhicks
Stamp
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/2&\\\ ;7/«7%/ /% Current Data Parameters
NAME jdh-3-38
EXPNO 1
PROCNO 1
CHs F2 - Acquisition Parameters
N. O Date_ 20081031
Time 18.23
\@“ /m INSTRUM spect
NC Cl CHg PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 362
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
Lﬁ‘ hr PC 1.00
sl \¢ A ﬁ-.t
[rorrrr [rrTeTTT [rrrrTTTTY prerTTTTT [T [rorrrTeT prorTTeTT [T Ty [rorrTeTT [rerTTTe [
10 9 8 7 6 4 3 2 1 0 ppm
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Current Data Parameters
NAME jdh-3-257-2-cl3
EXPNO 1
PROCNO 1
CH4
N. _O F2 - Acquisition Parameters
Date_ 20090416
\HHHHHH /ﬂw Time 18.43
NC Cl "CHjz INSTRUM spect
PROBHD 5 mm BBO BB-1lH
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=z======= CHANNEL fl ========
NUC1 13¢C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
=z======= CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
Y g ; ! 4 ’ SF 100.6127792 MHz
! DW no
; SSB o]
LB 0.00 Hz
GB 0
j I I ) I " I I T I ) T i I i pC 1.40
180 160 140 120 100 80 60 40 20 0 ppm

SI-123


jdhicks
Stamp
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P . Current Data Parameters
ol N A N T T S ol S S ™~ — - NAME 5dh-3-260-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090416
Time 11.34
_UJ INSTRUM spect
N @] PROBHD 5 mm BBO BB-1H
\@\ N PULPROG 2930
£BU CHa TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
T 293.2
D1 1.000008D0
TDO @H
======== CHANNEL MH ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300096
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
;_f . . ﬁ%% X
TrrprTTTTTTT [reerrrrey proTrTTeTy [T [rorrTT RS RRARERERRE REARARN RS RARARRRARE B I
10 9 8 7 6 5 4 3 2 1 0 ppm
3ﬁa WOA n
o<t o o
N {en o
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170.26
129.41
128.64
77.31
76.99
76.68

N /

23.63
23.61

-
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Current Data Parameters

NAME jdh-3-260-cl13-2

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20090416

Time 11.57

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 257

DS 2

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 8192

DW 20.850 usec

DE 6.00 usec

TE 293.2 K

Dl 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL fl1 ========

NUC1 13C

Pl 8.75 usec

PL1 -3.00 dB

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PL2 -1.00 dB

PL12 14.52 dB

PL13 18.00 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

SI 65536

SF 100.6127980 MHz
DW no

SSB 0

LB 0.00 Hz

GB 0

LS RARALLARS RARLARAARE RARRALARAS LAAMMARARS RALS AN RARRAARAL) RARRARAALS RARRARARAS LULAALARAS LAAARARARS RAARARRR

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

[AABMAAARAS SAAAARARLS RARRLANAS
1

m.:.:.:~:.:.:.1.1.:.;.:.:11ﬂ]m0 1.40
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Current Data Parameters

NAME jdh-2-249-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20080917
Time 12.05
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 181
DW 60.400
DE 6.00
TE 293.2
D1 1.00000®00
TDO m%p
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300097
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00


jdhicks
Stamp


159.88
148.54
148.53
126.46
126.42
126.38
126.34
125.46
125.18
124.86
122.76
122.36
77.31

77.00

76.68

13.86

<)

7RV (>3

Current Data Parameters
NAME jdh-2-249-c13
EXPNO 1
7>m//¥ PROCNO 1
N O F2 - Acquisition Parameters
/4\\ Date_ 20080917
Time 12.23
N INSTRUM spect
FsC PROBHD 5 mm BBO BB-1H
PULPROG zgpg30-
TD 65536
SOLVENT CDC13
NS 256
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13cC
Pl 8.75 usec
PL1 -3.00 4B
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 4B
PL13 18.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 65536
i SF 100.6127741 MHz
, DW no
SSB 0
LB 0.00 Hz
GB 0
I T ! I 7 [ ! | N T I ! I T I ! 1 i I i PC 1.40

T _
200 180 160 140 120 100 80 60 40 20 0 ppm
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Stamp


0T°S

10°2

vo

21°2

00°Y

08°¢€
thrh

80°0

8€°0

torh

ps

4

91

2T

0T

wdd

[ T I S N W

[

[

3.903

% 3.878

008N

3.031

/r_é.924

—2.898
2.874

—1.668

~-1.647

S1-128

\_3.858


jdhicks
Stamp


oy 09 08 00T 02T vt 097 08T 002 022 ove 092
vl e tev e s g b a v g e la v a g

0¢

wdd

||11151|||[1111l111»|||||I||||i111111|11||11|I|1||||1||I1111]1|1|I|||11.1||!1111|:x||l1111]11||I|1|[|x||111:|

008N

166.481

158.370

149.325

139.38¢0

130.923

/- 128.354

/- 128.403

126.270

125.243
123.336

77.583
2 60

7.1
~76.735

53.387

—-52.047

47.735

35.044

25.261

SI-129


jdhicks
Stamp


AT N IO — N M < WLWOoONMLUWWWO
OO <t OO hul O <N OWANMNOOWO ™~ W
MM MmANANNN — O O WO MO N
[ e i [fg] Mo M A A A A A O OO

BRUKER
4\ //%YX Current Data Parameters
NAME jdh-2-278

V.
N

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080927
Time 17.32
INSTRUM spect
PROBHD 5 mm QNP 1H/13
~~ PULPROG zg30
n-Bu TD 65536
1 | SOLVENT CcDC13
74 NS 16
~ DS 2
Cbz SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 362
ﬂlmwrh DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300093 MHz
WDW no
SSB 0
LB 0.00 Hz
‘F GB 0
PC 1.00
UL . j!

1.81

11.00

3.00

2.82

S1-130


jdhicks
Stamp


Co<)

dB
dB
MHz

MHz

Hz

o O MO NWo®D
T QNN W N O o ™ iV=3 n oo < [oe]
5 SR3]88A Sre s S  gsds ¢4 NNFWNMV’
Current Data Parameters
NAME jdh-2-278-2-cl13
EXPNO 1
PROCNO 1
n-Bu F2 - Acquisition Parameters
Z Date_ 20080929
“Cbz Time 16.48
\%HHHM\ INSTRUM spect
£Bu PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 184
DS 2
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 5792.6
DW 20.850
DE 6.00
TE 293.2
Dl 2.00000000
dll 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 8.75
PL1 -3.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PL2 -1.00
PL12 14.52
PL13 18.00
SFO2 400.1316005
F2 - Processing parameters
SI 65536
F .6127905
SSB 0
LB 0.00
GB 0
T I I I ! I " I I I j I ) I I i PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

SI1-131


jdhicks
Stamp


16°1
00°T
[alm)

L]

v0°0

80°0

2 ]
858°§
o

97

vt

T
J O I 1

[T B

0T

wdd

1

v b b

T T ST U N S RS A A B T S S S T

7.359
7.354
7.348
g 7.331
7.325

-
FL —1.264

S1-132


jdhicks
Stamp


02 ov 09 08 00T 02T oY 09T 08T 002 022 ove 092
Lol vt aglev e b g g byt

0

wdd

|111||||||[.|1|||1:||H1|I|||1|||1H1|1|11(||I||1||11:|lxl1||111|[|||1.|1|.l|||1||1||lx|1n||||ll|||l||||||||||||||

155.106

.

— =

77.423
’{—600

\__76.575
68.953

/__53.819

142.090
/ 137.982

125.829

53.767

\__s3.714

Y-

128.428
128.107
127.355
126.890

SI-133

21.714


jdhicks
Stamp


68°2

S6°¢
200D°€
L
1

9T

07

0
4
[ SR R |

wdd

prd
,O—ﬁ
< @]
]
7.247
/" 7.244
7.221
7.218
7.195
7.192
L 6.809
6.806
l 6.803
—
3.752
/__‘3 £21
[—2 63
3.493

7

- \__3.469

S1-134


jdhicks
Stamp


albl-50-c
expl stdi3c

SAMPLE DEC. & VT
date Jul 23 2008 dfrq 300.107
solvent CDC13 dn H1
file sdata/export/~ dpwr 39
home /s 1buch/BCacue~ dof 0
/mrhat/alb1-50-c.f~ dm yyy
id dmm W N O
ACQUISITION dmf 11000 -
sfrq 75.471 temp 20.0 o}
tn C13 PROCESSING mu N
at 1.500 sb -1.500 f7>m o
np 67874 mcm* -1.500
SwW 22624.4 wtfile
b 12400 proc ft ) OMe
bs 8 fn 262144
tpwr . 55
pw 10.0 werr
dl 0.500 wexp
tof 2264.0 wbs
nt 256 wnt
ct 224
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY ©
sp -1526.1 - ©
wp 22624.3 :
vs 22 A =
sc 0 o |
wc 250 s 2w 3
hzmm 90.50 - e ~
is 500.00 w o —
rfl 7336.8 - by w e 2
rfp 5810.5 o @ h;/
th 9 N8 -
ins 100.000 oNe o -3 ©
ai ph INM o 3
w - v w "N .
2 Sg .. g 3 5@ s
. -~ -~ . .
2 ) onoe NS
- ~ @ m o
o -~ -t .L
o 1_. -
2 | [
-
_ It

___________~_________~___4__<___________._____________.._____________qq_________<_____~‘_____________________________________.______n.________________

260 240 220 200 180 160 140 120 100 80 60 40 20 0 ppm


jdhicks
Stamp


Co<)

(<O

Q.Ooﬁ
Me N meO Current Data Parameters
NAME jdh-2-221
EXPNO 1
PROCNO 1
Me F2 - Acquisition Parameters
Date_ 20080902
Time 11.06
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 406.4
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 65536
SF 400.1300097 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
r - pC 1.00
AAASSEAALE EARRASRALS RARRRALAES RARSAREEASE RAAARARAS RARRARRAAS REARARRERY REAARRRARE RARERARARY RARRARRARE AARAAREARE RARERARAAE MR
10 9 8 7 6 5 4 3 2 1 0 ppm

S1-136


jdhicks
Stamp


aAyu

N
Me "Boc

Me

(O

Current Data Parameters

NAME jdh-2-267-c13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080923

Time 12.15
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 2

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 2896.3

DW 20.850 usec
DE 6.00 usec
TE 292.2 K

Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f]1 ========
NUC1 13¢C

Pl 9.38 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
=—======= CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 @B
PL12 16.10 dB
PL13 19.00 dB

SF02

) I ! I j I

200 180 160

400.1316005 MHz

- Processing parameters

65536
100.6127751 MHz
no
0
0.00 Hz
0
1.40

SI-137


jdhicks
Stamp


n-Bu

N
pek
(@)
t-Bu

I

N

(<O

Current Data Parameters

NAME jdh-2-238
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080908

Time 20.19
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256

DW 60.400 usec
DE 6.00 usec
TE 291.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 13.88 usec
PL1 0.00 8B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536

SF 400.1300094 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

_........._........._........._........._1........_........__........._......_.._........._........._........._........._...._

10

9

8

7

6

5

4

3

2

1

0

ppm

SI-138


jdhicks
Stamp


Co<)

o o~ N~ <O O
o [oe] WA MW \O —~ O O ™~ O < ~™ O
K S seam®ny nee AL
: SRR R Sg g Sds 49 BRUKER
Current Data Parameters
NAME jdh-2-238-C13
EXPNO 1
PROCNO 1
n-Bu F2 - Acquisition Parameters
N Date_ 20080908
S Time 20.37
+Bu 0 Jmuu INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 256
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 2580.3
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUCL 13C
Pl 9.38 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
i , SF 100.6127760 MHz
! , y 7 I . : : DW no
SSB 0
LB 0.00 Hz
GB 0
! I T ! ’ | T T 1 ' I T I ! I ! I j PC 1.40

_ _ _
180 160 140 120 100 80 60 40 20 0 ppm

SI-139


jdhicks
Stamp


(<O

mHex Current Data Parameters
zw<© NAME jan-2-240
\hmwﬂ\q EXPNO 1
Me PROCNO 1
F2 - Acquisition Parameters
Date_ 20080909
Time 12.11
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300097 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
.Tlr N R ﬁ. ] ﬁ

........._....._..._........._........._........._........__........._........._........._........._......._._........._.....

10 9 8 7 6 5 4 3 2 1 0 ppm

S1-140


jdhicks
Stamp


Co<)

e — \D \O
0 N O wuwn NO O (= [Ta} < o o<
OO oo o mnew A anese
RS S - AE9qd 1 UN-WNMVI
Current Data Parameters
NAME jdh-2-240-c13
e o EXPNO 1
\huwﬂzm% PROCNO 1
o
Me F2 - Acquisition Parameters
Date_ 20080909
Time 12.21
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 128
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1625.5
DW 20.850 usec
DE 6.00 usec
TE 292.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
Pl 9.38 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
====z==== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 @B
PL12 16.10 dB
PL13 19.00 dB
SFO02 400.1316005 MHz
y ; ! i i ! gl [ & F2 - Processing parameters
ST 32768
} i J " R SE 100.6127756 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
I I ! I i I I i I I I I I I j PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

Sl1-141


jdhicks
Stamp


alb1-108-h

expl stdilh
SAMPLE DEC. & VT
date Aug 28 2008 dfrq 300.107
solvent CDC13 dn H1
file /datasexport/~ dpwr 30
home/s 1buch/BCacue~ dof 0
/mrhat/alb1-108-h.~ dm nnn
fid dmm c
ACQUISITION dmf 200
sfrg 300.108 temp 20.0
tn H1 PROCESSING
at 4.003 wtfile
np 48052 proc ft
sw 6002.4 fn 131072
fb not used
bs 16 werr
tpwr 54 wexp Me Me
pw 3.0 wbs
d1 0.050 wnt
tof 867.7
nt 8
ct 8 N %U
alock n ~
gain not used MW//\\\//\\7=m
FLAGS O
il n
in n
dp y
DISPLAY OMe
sp -660.9
wp 6002.3
vs 151
sc 0
we 250 mu
hzmm 24.01 ~—
is 500.00 L
rf) 661.0 w
rfp 0
th 5
ins 3.000 -
nm ph ~
~N
~
~__________________.___ T ~____________________________________.._______________________
16 14 12 10 8 6 4 2 -0 ppm
§oow L v e
1.00.00 2.08 2.03.08


jdhicks
Stamp


SINO
N

ON
(DQO
<
@
_ __ S S _ - . 158.932
o — . 140.130
_ 129.640
- ~120.085
_ ,-114.835
————————112.880
—177.425
. —__/77.000
\__76.575
_ —— 55.135
- _,a9.739
— — \49.094
_ . S - § _37.359
25.076
i 25 .00S —
—_—— —— —— — — —— ———— — ma— —\'t ?2‘2_.‘1_3'0““ —
\.21.409
13.399

S1-143



jdhicks
Stamp


BF-VII-JACKIEPAPER

Pulse Sequence:

s2pul

o M _&./?..x;.myxa,/

Sl-144



0t 09 09 00T 027 ovT 09T 08T 002 0¢¢ 0ve 03¢
l\l\\1![\I|Il\l[l\!l|l!\1Jllll|llII|l|l1J\lilIIIll|llll[\\\1111\]

02

wdd

[IJI\|IJ\\[lll||lillllllllllll[IJ!JIIIII

J!\l[ti\J’\llllllxll1\11|L1|1|1411I!\4||||r1

f)'
 §
160.325
143.991
142.870
e =——————/ 141.685
3 ~137.760
130.065
; 129.853
129.537
{' 128.622
128.036
127.785
i 120.538
3 114.394
; 113.182

—177.883
& 77.032
55.601

)

"

21.855

%)

Lol

S1-145
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Lndzs

JE€T-Y¥IdVdIINOVL-TIIA-49



n-Bu

or
nBu

0]

BRUKER
(<O

CHs Current Data Parameters
NAME jdh-2-264
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080922
Time 12.29
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DwW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300098 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00

L o
AR AR B DA A NI INMAAMA IR I IS I I IR
10 9 8 7 6 5 4 3 2 1 0 ppm

S1-146


jdhicks
Stamp


Co<)

o oo @ N
o [TalRXe] [ag M N O © o~ <] nmnmm™m
N No o~ it b enemaNa®
S 5% A% 33 2 ghaddad UNoFVUNMV’
Current Data Parameters
NAME jdh-2-264-c13
EXPNO 1
PROCNO 1
n-Bu
N. O F2 - Acquisition Parameters
J\ Date_ 20080922
\@\ CH Time 12.40
3
nBu INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 1149.4
DW 20.850 usec
DE 6.00 usec
TE 292.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
Pl 9.38 usec
PL1 0.00 4B
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 16.10 dB
PL13 19.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127798 MHz
W no
SSB 0
LB 0.00 Hz
I j I j I j I j I I I I i I I T ! mw H.pm
200 180 160 140 120 100 80 60 40 20 0 ppm

SI-147


jdhicks
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n-Hex

N /NO
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AL IS ILES I SUR UL SULMLML S LALLM B I I I

ppm

Current Data Parameters

NAME jdh-2-273
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20080924
Time 17.52
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 181
DW 60.400
DE 6.00
TE 293.2
D1 1.00000%00
TDO <1
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300095
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00


jdhicks
Stamp


OMe

N

170.16

n-Hex

/N

Ph

159.84
144.57
91.49
77.31
77.19
76.99
76.67
55.20
55.19
—— 50.36

—~

O

<)
BRUKER
(<

Current Data Parameters

180

NAME jdh-2-273-cl13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080924

Time 18.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 2

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 13004

DW 20.850 usec
DE 6.00 usec
TE 293.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ===z=====
NUC1l 13C

Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 65536

SF 100.6127792 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

SI-149


jdhicks
Stamp


Me

n-Bu

Me

"Cbz

J

:
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Current Data Parameters

NAME jdh-2-281-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20081001
Time 15.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1l 1.00000800
TDO = 1
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300101
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00


jdhicks
Stamp


13C-dcif parameter set

Co<)

O~ ™0~
(a4} T~ AN =N — O~ ol ™ n oM N
a B W W~ o nav on - acoan
£ B5S85R% £ég 8 8 g A% 9 BRUKER
Current Data Parameters
NAME jdh-2-281-Cl13-2
EXPNO 1
PROCNO 1
3-@{ F2 - Acgquisition Parameters
Date 20081002
Me N ~Cbz Time 15.41
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
Me SOLVENT cDCl3
NS 128
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 14596.5
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 65536
SF 100.6127939 MHz
W no
SSB 0
LB 0.00 Hz
; . _ . . GB 0
I I I I [ I I I I T I PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

SI1-151


jdhicks
Stamp


STANDARD 1H OBSERVE

expl stdlh
SAMPLE DEC. & VT
date Aug 2 2008 dfrg 300.107 ﬁmc
solvent cDCI3 dn H1 NS
file sdata/export/~ dpwr 30 S
home/s 1buch/BCacue~ dof 0 O\\
/mrhat/alb1-66~h.f~ dm nnn MeO.C
id dmm c 2 F .
ACQUISITION dmf 200 o i
sfrqg 300.108 temp 20.0 © P
tn H1 PROCESSING 0O hHm
at 4.003 wtfile Pr
np 48052 proc ft
SW 6002.4 fn 131072
fb not used
bs 16 werr
tpwr 54 wexp
pw 3.0 wbs
dl 0.050 wnt
tof 867.7
nt 8
ct 8
alock n
gain not used
FLAGS o o
il n %BMMH
in n P
dp y S e
DISPLAY p\.L&L
sp -657.0 ~
wp 6002.3 LS80S« )
vs 151 WO TWHE Lo Noa® N
sc 0 o Tnea®gse Ye)
we 250 ~ AR RN <
hzmm 24.01 7777_ ~ —
is 500.00 L w
rfl 2838.9
rfp 2181.8
th 8 w w
ins 3.000 g w
nm ph . .
~ - o
« - IM
-+ o m < 3 ~
X \ . oo -
. ) IR
N~ i m/
S Ul
LN L L N L SO A O N A B B B __.___________.___~_____~______.___M______qaﬂ__~____.________.__.______
16 14 12 10 8 6 4 2 -0 ppm
Yowow Yoy Ly
2.15 4.07 0.m411 0.42
2.01 3.01.99 4.362.97


jdhicks
Stamp


13C O0BSERVE

expl stdl3c
SAMPLE

date Jul 29 2008

solvent CDC13

file sdata/export/~
home/s 1buch/BCacue~
/mrhat/albl-S1-c-p~

ure.fid
ACQUISITION
sfrg 75.471
tn C13
at 1.500
np 67874
swW 22624.4
fb 12400
bs 8
tpwr 55
pw 10.0
di 0.500
tof 2264.0
nt 1000
ct 64
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY

sp -1522.0
wp 22624.3
vs 31
sc 0
wC 250
hzmm 90.50
is 500.00
rfl 7332.7
rfp 5810.5
th ]
ins 100.000
ai ph

DEC. & VT
dfrq 300.107
dn H1
dpwr 39
dof 0
dm Yyy
dmm w
dmf 11000
temp 20.0
PROCESSING
sb -1.500
sbs -1.500
wtfile
proc ft
fn 262144
werr
wexp
wbs
wnt

MeO,C

_H

130.173
130.059
129.937

A;ZI

142.902
/ 133.g43
///Cfiss.sss
129.153
127.984
52.074

19.291

- 166.003
49.568

29.834
SI-153

—

—116.112
115.815
76.577
13.284

,—166.587
—77.428

 \._-163.219
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NAME jdh-3-258
1

EXPNO
PROCNO

F2 - Acquisitio

O Date_
/ﬂ“ Time

O_l_"w INSTRUM
PROBHD 5 mm Q
PULPROG

AQ 3

Dl 1.

SFO1 400
F2 - Processing

SF 400
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n Parameters
20090414
18.10
spect
NP 1H/13
zg30
65536
CDC13
16
2
8278.146 Hz
0.126314 Hz
.9584243 sec
181
60.400 usec
6.00 usec
291.2 K
00000000 sec
1

1324710 MHz

parameters
65536

.1300092 MHz
no
0

0.00 Hz
0
1.00
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7.360
7.267
7.262

-7.259
7.248
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nPent

2.268
2.250
2.231
1.677
1.671
1.659
1.640
1.621
1.615
1.612
1.275
1.259
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1.241
1.234
1.223
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Current Data Parameters

NAME jdh-3-261-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090416
Time 11.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 1.00000@00
TDO M%H
)
======== CHANNEL fl1 ===
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300094
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-3-261-c13-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090415
Time 21.58
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 4B
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 4B
SF02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127771 MHz
W no
SSB 0
LB 0.00 Hz
] . . GB 0
I _ I PC 1.40

40 20 0 ppm
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2.292
1.600
1.560
1.552
1.549
1.541
1.532
1.529
1.521
1.112
1.103
1.100
1.095
1.092
1.087
1.084
1.075
0.722
0.713
0.705
0.702
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Current Data Parameters

NAME jdh-3-262-hl1-2
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090428
Time 12.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 1.00000800
TDO J.H
n

======== CHANNEL fl ====
NUC1 1H
Pl 15.07
Ll 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300100
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
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dB
dB
MHz

MHz

Hz

NAME jdh-3-262-C13-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090428
Time 12.36
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 385
DS 2
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 8192
DW 20.850
DE 6.00
TE 293.2
D1 2.00000000
dll 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL fl1 ====
NUC1 13¢C
Pl 8.75
PL1 -3.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 -1.00
PL12 14.52
PL13 18.00
SFO2 400.1316005
F2 - Processing parameters
ST 65536
SF 100.6127775
no
SSB 0
LB 0.00
GB 0
PC 1.40
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Current Data Parameters

NAME jdh-3-263
EXPNO 1
PROCNO 1
CHs ]
F2 - Acquisition Parameters
Date_ 20090416
Time 15.11
HaC N._.O INSTRUM spect

J\ PROBHD 5 mm QNP 1H/13

nPent PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 228.1
Dw 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300103 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-3-263-C13-2
EXPNO 1
CH PROCNOC 1
3
F2 - Acquisition Parameters
Date_ 20090417
Time 13.32
HsC N @) INSTRUM spect
/wv PROBHD 5 mm BBO BB-1H
nPent PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 257
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 14596.5
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
=—======= CHANNEL £f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127875 MHz
W no
SSB 0
LB 0.00 Hz
. _ . . . . . _ GB 0
T I T I I I PC 1.40
200 180 160 140 120 80 40 20 0 ppm

S1-160


jdhicks
Stamp


@)
OMe
N

3.642

3.00

Current Data Parameters

NAME jdh-3-265a
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090420
Time 11.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 64
DW 60.400
DE 6.00
TE 285.2
D1 1.00000800
DO W%H
n
======== CHANNEL f EE
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300212
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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170.06

158.73

OMe

143.60
—— 136.99

77.32
77.00
76.68

54.93
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Current Data Parameters
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NAME jdh-3-265a-cl13
EXPNO 1
PROCNO 1

F2 -~ Acquisition Parameters
Date_ 20090420

Time 11.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 129

DS 2

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 13004

DW 20.850 usec
DE 6.00 usec
TE 288.2 K

D1 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== (CHANNEL fl ========
NUC1 13¢C

Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL £2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536

SF 100.6128031 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.40
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8.239
7.277
7.258
7.239
7.230

7.200
7.175
7.171
7.164
7.160
7.138
7.127
7.107
6.948

6.928
6.909
6.766
6.747
6.705
6.699
6.684
6.679
6.487

Current Data Parameters

NAME jdh-3-288
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090520
Time 13.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 228.1
DW 60.400
DE 6.00
TE 298.2
D1 1.00000Q®0
TDO <1
n
======== (CHANNEL m“_. ==[=I=!
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300212
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-3-288-cl13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090520
OH Time 13.52
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
™D 65536
SOLVENT CDC13
NS 601
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 18390.4
DW 20.850 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 @B
PL12 14.52 dB
PL13 18.00 @B
SFO2 400.1316005 MHz
F2 - Processing parameters
i SI 65536
_ SF 100.6127725 MHz
DW no
SSB 0
LB 0.00 Hz
. . . GB 0
] I I I I I PC 1.40
180 160 140 120 100 80
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7.562
7.540
7.233
7.220
7.199
7.140
7.120
7.100
7.018
7.011
7.008
6.952
6.948
6.946
6.933
6.929
6.927
6.892
6.890
6.886
6.883
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ek NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

SFOl

SI
SF
WDW
SSB
LB
GB
pC

Current Data Parameters

jdh-3-265b
1
1

F2 - Acquisition Paramet

20090420
11.10
spect

5 mm BBO BB-1H
zg30
65536
CDC13
16
2
8278.146
0.126314
3.9584243
128
60.400
6.00
286.2
1.00000800
-1

n
CHANNEL f1l ====
1H
15.07
0.00
400.1324710

F2 - Processing paramete

65536
400.1300212
no

0

0.00

0

1.00
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Current Data Parameters

= — 127.43

R

NAME jdh-3-265b-cl13
EXPNO 1
_Hmo o PROCNO 1
/HHHHM/ OMe F2 - Acguisition Parameters
N Date_ 20090420
Time 11.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
D 65536
CF3 SOLVENT CcDCl3
NS 256
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 11585.2
DW 20.850 usec
DE 6.00 usec
TE 290.2 K
1 2.00000000 sec
11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
z======= CHANNEL fl ========
NUC1 13C
1 8.75 usec
L1l -3.00 dB
SFO1 100.6228298 MHz
s======= CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters

SI-166

SI 65536
100.6127816 MHz
W no
SSB 0
L 0.00 Hz
. . . . . . . . . . i . GB 0
] T I T T I I T I I I PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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7777777776%666666 ™ NAME Sdh-3-265c
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090420
. Time 11.15
INSTRUM spect
(@) PROBHD S mm BBO BB-1lH
OMe PULPROG zg30
N TD 65536
SOLVENT CDC13
NS 16
OMe DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 64
DW 60.400
DE 6.00
TE 287.2
1 1.00000800
TDO ﬂw 1
n
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
Ll 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300212
WDW no
SSB 0
LB 0.00
GB 0
ﬁv x; PC 1.00
e P
[Ty T T T T T TrrpTTTTTTTTE [rorreTeTT [rorrrTT [rorrrreTT [roTrTTTTIpT T T [rorerreeT [rorrreeey [reerrrererTTee
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Current Data Parameters
NAME jdh-3-265c-cl3
EXPNO 1
PROCNO 1
OMe
F2 - Acquisition Parameters
o Date_ 20090420
OMe Time 11.52
N INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG zgpg30
OMe TD 65536
SOLVENT CDC13
NS 115
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 13004
DW 20.850 usec
DE 6.00 usec
TE 291.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO i
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
ot _ o » g o ouid, . ST 65536
_ A _ SF 100.6127919 MHz
' I I ' i DW no
SSB 0
LB 0.00 Hz
GB 0
T i I " I i T j T Y T i I ) T i T ) I ) I i PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 3dh-1-282
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090408
Time 19.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDCL13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 64
DW 60.400
DE 6.00
TE 293.2
D1 1.00000800
TDO <1
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300096
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
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dB
dB
MHz

MHz
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NAME jdh-1-282-c13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090408
Time 19.09
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 64
DS 2
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 8192
Dw 20.850
DE 6.00
TE 293.2
D1 2.00000000
dil 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL £f]1 ====
NUC1 13C
1 8.75
PL1 -3.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 -1.00
PL12 14.52
PL13 18.00
SFO2 400.1316005
F2 - Processing parameters
ST 65536
SF 100.6127655
WDW no
SSB 0
LB 0.00
GB 0
PC 1.40
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Current Data Parameters

NAME jdh-3-45-H1
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090408
CoUUS8eRETINNN988 " Tine 8.3
\O et oA 0 INSTRUM spect
09100 00 60 G0 O S e B R Y PROBHD 5 mm BBO BB-1H
[ e o e N e O N T ST o e el A — PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
ONf DS 2
SWH 8278.146
Cl FIDRES 0.126314
AQ 3.9584243
RG 362
DW 60.400
DE 6.00
CN TE 293.2
D1 1.00000Q000
TDO - 1
n
======== CHANNEL f ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1L 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300096
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
il D
_______ A AL EULE UMM NI M IS B |RAEERERREE RN I T [rorrrrTerprTTT
10 9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME jdh-3-48-C13-2
EXPNO i
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090408
Time 18.45
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 2
SWH 23980.814
FIDRES 0.365918
AQ 1.3664756
RG 10321.3
DW 20.850
DE 6.00
TE 293.2
D1 2.00000000
dll 0.03000000
DELTA 1.89999998
TDO 1
======== CHANNEL fl1 ====
NUC1 13C
Pl 8.75
PL -3.00
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzle
NUC2 1H
PCPD2 90.00
PL2 -1.00
PL12 14.52
PL13 18.00
SF0O2 400.1316005

j T " I i 1 ' I ! I j I I I

_
200 180 160 140 120 100 80 60 40 20 0 ppm

65536
100.6127711
no

0

0.00

0

1.40

MHz

- Processing parameters

MHz

Hz

SI-173
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: Current Data Parameters

NAME jdh-1-291
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090408
Time 14.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
O PULPROG 2930
:_._mfzp{ ™D 65536
H SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 293.2
D1 1.00000800
TDO - 1
)
—=—====== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300093
WDW no
SSB 0
LB 0.00
! GB 0
\l\ : PC 1.00
o \ Ju ALY
Y\
frrorree [rorrrTr |BRRREEAREERRRRRARER |RESEEREARE RN [rorrrrrT |RERRRERRE [rrTrTTT prorTTeTeT prorTTTr [rrrrrTeeT |
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Current Data Parameters
NAME jdh-1-291-cl3
EXPNO 1
PROCNO 1
o F2 - Acquisition Parameters
:_._mfz Date_ 20090408
H Time 15,11
INSTRUM spect
PROBHD 5 mm BBC B3-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 2
SWH 23980.814 Hz
| FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
! TE 293.2 K
D1 2.00000000 sec
_ dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
- Processing parameters
65536
100.6127773 MHz
no
0
0.00 Hz
. . . , 0
i ] i I | i I ) T ) I j I i I ! PC 1.40

” _
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME alb-1-48
EXPNO 1
PROCNO 1
PhO

F2 - Acquisition Parameters
Date_ 20090408
Time 14.33
INSTRUM spect

HN.__ O PROBHD 5 mm QNP 1H/13
PULPROG zg30

_Jlmc TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 203.2
DW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.88 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300220 MHz
WDw no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
&(\‘ gﬁ N . .
frorrre | R | I | I [reTTy [T | I | RS AR [T prorTTTTeY |

SI-176
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172.18
158.73
114.32
114.31
114.31
77.00
76.68
66.66
39.19
19.99
13.68

— 25.23

NAME
EXPNO

PhO PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

) I ! I j I ' I ' I ! I ) I ! I ! I ) I j T )

180 160 140 120 100

Co<)

(<O

Current Data Parameters

alb-1-48-cl3
1

1

F2 - Acquisition Parameters

20090408
15.3¢
spect

5 mm BBO BB-1H
zgpg30
65536
CDC13
128
2
23980.814 Hz
0.365918 Hz
1.3664756 sec
8192
20.850 usec
6.00 usec
293.2 X
2.00000000 sec
0.03000000 sec
1.89999998 sec
CHANNEL f]l ========
13C
8.75 usec
-3.00 &B
100.6228298 MHz
CHANNEL f2 ========
waltzlé
1H
90.00 usec
-1.00 dB
14.52 dB
18.00 dB

400.1316005 MHz

- Processing parameters

65536
100.6127785 MHz
no
0
0.00 Hz
0
1.40

SI-177
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7.259

3.307
3.293
3.285
3.281
3.272
3.267
3.253
3.249
3.235
3.231
3.217
2.156
1.594
1.586
1.582
1.574
1.571
1.565
1.562
1.550
1.541
1.537
1.532
1.523
1.514
1.497
1.138
1.129

%Z§\

Current Data Parameters
NAME jdh-2-31-hl
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090514
Time 20.07
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 298.2
D1 1.0000000
TDO <1
n
======== CHANNEL MH ——
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300092
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-2-31-C13
EXPNO 1
o) PROCNO 1
zm\>/2\t/JMHHu F2 - Acquisition Parameters
H Date_ 20090514
Time 20.27
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
dlil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL mN S=======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 4B
PL12 14.52 dB
PL13 18.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127766 MHz
W no
SSB 0
LB 0.00 Hz
. GB 0
[ ) ] T I ) I T I [ ) I j I i PC 1.40
200 180 160 140 120 80 20 0 ppm
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Current Data Parameters

NAME alb-1-38-hl
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090514
Time 20.11
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
™D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 128
DW 60.400
DE 6.00
TE 298.2
D1 1.00000@Q0
TDO -1
n
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300098
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00


jdhicks
Stamp


156.96
76.98
76.66
51.86
10.96

77.30
45.81

Co><)
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Current Data Parameters

NAME alb-1-38-C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090514

Time 20.38
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 128

DS 2

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 7298.2

DW 20.850 usec
DE 6.00 usec
TE 298.2 K

D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C

Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 4B
PL12 14.52 dB
PL13 18.00 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 65536

SF 100.6127768 MHz
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

S1-181


jdhicks
Stamp


Current Data Parameters

NAME jdh-1-299
EXPNO 1
PROCNO 1
F2 - Acqguisition Paramet
Date_ 20090408
Time 14.59
INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 203.2
DW 60.400
DE 6.00
TE 293.2
D1 1.00000Qp0
TDO <1
======== CHANNEL £f1 ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300097
WDW no
i SSB 0
LB 0.00
GB 0
PC 1.00
i WL

........
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%Z% Current Data Parameters
NAME alb-1-102
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Me Me Um.ﬂm| 20090408
Time 14.29
INSTRUM spect
PROBHD 5 mm QNP 1H/13
HNL P PULPROG zg30
\m/<\>/<\§m TD 65536
@) SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DwW 60.400 usec
DE 6.00 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.88 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
wWDwW no
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
A
[ [ [ [T | I [T | IR [T | N | I [T [T IR
8 7 5 4 3 2 1 0 ppm
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Current Data Parameters
Me.__Me NAME alb-1-102-¢13
EXPNO 1
PROCNO 1
IZ,,%u F2 - Acquisition Parameters
\M/(\S/(\Em Date_ 20090408
e} Time 15.41
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 293.2 K
| D1 2.00000000 sec
| dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13¢C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 65536
SF 100.6127801 MHz
W no
SSB 0
LB 0.00 Hz
GB 0
. f ' _ ' _ f _ . I ! PC 1.40
200 180 160 80 40 20 0 ppm

S1-184


jdhicks
Stamp


7.900
7.895
7.888
7.883
7.882
7.878
7.870
7.865
7.261
7.260
7.214
7.208
7.196
7.193
7.192
7.191
7.187
7.176
7.170
2.982
2.966
2.964
2.948
2.931
1.563
1.467
1.465
1.460
1.448
1.447
1.441
1.432
1.429
1.424
1.411
1.410
1.320
1.302
1.301
1.288
1.287
1.282
1.264
0.876
0.858
0.839
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Current Data Parameters
NAME alb-1-29-hl
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090514
Time 20.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 203.2
DW 60.400
DE 6.00
TE 298.2
D1 H.oooooﬁﬁo
TDO < 1
n
======== CHANNEL fl ===
NUC1 1H
Pl 15.07
PL1 0.00
SFO1l 400.1324710
F2 - Processing paramete
SI 65536
SF 400.1300095
WDW no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME alb-1-29-C13
EXPNO 1
PROCNO 1
nBu
| O F2 - Acquisition Parameters
T:Lx 4 Date_ 20090514
S Time 20.49
n% INSTRUM spect
PROBHD S mm BBO BB-1H
F PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 129
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 14596.5
DW 20.850 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ===z======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 100.6127757 MHz
WDW no
SSB 0
LB 0.00 Hz
. : . GB 0
I I [ I [ I I I T I T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME jdh-4-151-H1
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20090526
Time 17.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146
FIDRES 0.126314
AQ 3.9584243
RG 203.2
DW 60.400
DE 6.00
TE 298.2
D1 1.00000Q00
TDO Sl L
======== CHANNEL fl ====
NUC1 1H
Pl 15.07
PL1 0.00
SFO1 400.1324710
F2 - Processing paramete
ST 65536
SF 400.1300102
WDW 1no
SSB 0
LB 0.00
GB 0
PC 1.00
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Current Data Parameters
NAME jdh-4-151-c13
EXPNO 1
nBu PROCNO 1
I
N O F2 - Acquisition Parameters
/W Date_ 20090526
Time 17.16
CHs INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 128
DS 2
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 8192
DW 20.850 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.75 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 4B
PL12 14.52 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
, i SI 65536
SF 100.6127783 MHz
, DW no
SSB 0
LB 0.00 Hz
. . , . . GB 0
I I I I | | I I | PC 1.40
200 180 160 140 120 100 80 60 20

SI-188


jdhicks
Stamp




