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I. General Procedures

All reactions were carried out under an atmosphere of Ny, or Ar when noted. All glassware was
oven- or flame-dried prior to use. Tetrahydrofuran (THF), diethyl ether (Et,0), dichloromethane
(CH,Clp), and toluene (PhMe) were degassed with Ar and then passed through two 4 x 36 inch
columns of anhydrous neutral A-2 alumina (8 x 14 mesh; LaRoche Chemicals; activated under a
flow of argon at 350 °C for 12 h) to remove H,O. All other solvents utilized were purchased
“anhydrous” commercially, or purified as described. "H NMR spectra were recorded on Bruker
DRX-400 (400 MHz 'H, 100 MHz "*C, 376.5 MHz "F), GN-500 (500 MHz 'H, 125.7 MHz
BC), or CRYO-500 (500 MHz 'H, 125.7 MHz "C) spectrometers. Proton chemical shifts are
reported in ppm (9) relative to internal tetramethylsilane (TMS, 8 0.00). Data are reported as
follows: chemical shift (multiplicity [singlet (s), broad singlet (br s), doublet (d), doublet of
doublets (dd), triplet (t), doublet of triplets (dt), doublet of doublet of triplets (ddt), triplet of
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triplets (tt), quartet (q), multiplet (m)], coupling constants [Hz], integration). Carbon chemical
shifts are reported in ppm (0) relative to TMS with the respective solvent resonance as the
internal standard (CDCls, 0 77.16 ppm). Unless otherwise indicated, NMR data were collected
at 25 °C. Infrared (IR) spectra were obtained on a Perkin-Elmer Spectrum 1000 FT-IR Systems
and are reported in terms of frequency of absorption (cm™). Analytical thin-layer
chromatography (TLC) was performed using Silica Gel 60 Fys4 precoated plates (0.25 mm
thickness). Visualization was accomplished by irradiation with a UV lamp and/or staining with
KMnOy, ceric ammonium molybdate (CAM), or p-anisaldehyde (PAA) solutions. Flash
chromatography was performed using Silica Gel 60 (170-400 mesh) from Fisher Scientific.
Melting points (m.p.) were obtained using a Mel-Temp melting point apparatus and are
uncorrected. Optical rotations were measured on a Rudolph Research Analytical Autopol IV
Automatic Polarimeter. SFC determinations of enantiopurity were performed on a Berger
Analytical instrument using a Daicel™ Chiralpak® column (OD-H, OJ-H, or AD-H; 100 bar, 50
°C, 215 nm). High resolution mass spectrometry was performed by the University of California,
Irvine Mass Spectrometry Center.

Boronic esters were prepared from the corresponding boronic acids and 2,2-dimethylpropane-
1,3-diol." Boronic acids were generously donated from Frontier, stored at 4 °C, and used as
received. 1,8-bis(1,5-cyclooctadiene)nickel was purchased from Strem, stored in a glovebox
freezer (—20 °C) under an atmosphere of N», and used as received. Tricyclohexylphosphine
(PCys), (1,3-Bis(2,6-diisopropylphenyl)-4,5-dihydroimidazoliumtetrafluoroborate (SIMes), and
tris(di-benzylideneacetone)dipalladium (Pdy(dba);) were purchased from Strem, stored in a
glovebox, and used as received. All other reagents were purchased commercially and used as
received.
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II. Catalyst controlled retention or inversion
A. Demonstration of stereochemical course of cross-coupling reaction
Scheme SI1. Optical rotation compared to literature data from crystal structure.
a. Suzuki cross-coupling (this work): t—Bu

@

SeR oINS

conditions
: ](2‘2)'SI'27 o (S)-4 inversion (2’:)'SI'9
al]“’p = +7. [a]*°p =-9.3
[0]%0p = +11.2 (Ref. 2)
b. Kumada cross-coupling (previous work): —
M S
eo\/\o \_/_/
B Ni(acac), E
“/V\‘ Meo/\/ ' __DPPO N
(L -
(S)-SI-2 (S) -S1-10 MgBr (R)-SI-9
[OL]23 =+7.8 Ref 3) 23
[a]°p = —4.5 (Ref. 3)
[G]ZO =+11.2 (Ref. 2) inversion

Enantioenriched alcohol (5)-SI-2 was prepared by asymmetric arylation using catalytic methyl
(8)-(1-tritylaziridin-2-yl)diphenylmethanol (vida infra) and was assigned as the (S)-enantiomer
by comparison of the optical rotation to the literature value.”> Conversion to compound (S)-4,
followed by stereospecific cross-coupling produced (R)-SI-9, which was assigned as the (R)-
enantiomer by comparison of the optical rotation to the literature value.’ This product
corresponds to net inversion at the benzylic carbon during the cross-coupling reaction. In our
previous work, we demonstrated that cross-coupling of Grignard reagents also results in
inversion at the benzylic carbon’ and assigned the absolute configuration of (R)-SI-9 based on
X-ray crystallographic analysis. The SFC traces of the products formed from the two different
methods are shown below.
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SFC traces (complete SFC data can be found in section X):
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Scheme SI2. Synthesis of (S)-Table 2, entry 19 as confirmed by X-ray crystallography.
MeN
) (RO),B
! e O
oH o

N|(cod)2
O O .

retentlon

(S)-sl-2 (S) -1 (S)-Table 2, entry 19
[0]?°p = +7.8 [] = -10.8
[]2p = +11.2 (Ref. 2)

Enantioenriched alcohol (5)-SI-2 was prepared by asymmetric arylation using catalytic methyl
(8)-(1-tritylaziridin-2-yl)diphenylmethanol (vida infra) and was assigned as the (S)-enantiomer
by comparison of the optical rotation to the literature value.” Conversion to compound (S)-1,
followed by Suzuki cross-coupling using a nickel catalyst and phosphine ligand (Scheme SI2),
produced product (S)-Table 2, entry 19, which was assigned as the (S)-enantiomer by X-ray
crystallography. See section VIII for crystallographic data.

Scheme SI3. Selective synthesis of each enantiomer of product using different catalysts.

a. Suzuki cross-coupling reaction with retention of configuration (this work):
OMe

Y o
o
Ni(cod),
O 0200 O
—_—
/ retentlon

(S)-SI-2 ()1 (R)-2
[0]%p = +7.8 [0]%35 =-0.8
[0]?%p = +11.2 (Ref. 2)

b. Suzuki cross-coupling reaction with inversion of configuration (this work):

OQ e @

Ni(cod),
( _ SiMes
—
InVGI’SIOﬂ

(S) -SI-2 (S)-1
[0 = +7.8 253)_-2
[@]2p = +11.2 (Ref. 2) [a]®p = +2.1
c. Kumada cross-coupling reaction with inversion of configuration (previous work): OMe
MeO\/\o
Br Ni(acac),
p MeOCsH4MgBr
(S)-SI-2 (S) -SI-10 (Ref. 3)
[]Pp = +7.8 inversion [0 = +1 2 (Ref. 3)

[0]%p = +11.2 (Ref. 2)
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Enantioenriched alcohol (§)-SI-2 was prepared by asymmetric arylation using catalytic (S)-(1-
tritylaziridin-2-yl)diphenylmethanol (vida infra) and was assigned as the (S)-enantiomer by
comparison of the optical rotation to the literature value.”> Conversion to compound (S)-1,
followed by Suzuki cross-coupling using a nickel catalyst and phosphine ligand (Scheme SI3a),
produced product (R)-2, which was assigned as the (R)-enantiomer by comparison of the optical
rotation to the literature value.” This product corresponds to retention at the benzylic carbon
during the cross-coupling reaction. Suzuki cross-coupling of (§)-1 using a nickel catalyst and
NHC ligand (Scheme SI3b), produced product (S)-2, which was assigned as the (S)-enantiomer
by comparison of the optical rotation to the literature value.” This product corresponds to net
inversion at the benzylic carbon during the cross-coupling reaction. In our previous work, we
demonstrated that cross-coupling of Grignard reagents also results in inversion at the benzylic
carbon.” Comparison of these data shows that stereospecific Suzuki cross-coupling reactions can
selectively form products with retention or inversion of configuration, depending on the nature of
the ligand. The SFC traces of the products formed from the two different methods are shown
below.
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SFC traces (complete SFC data can be found in section X):
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B. Mechanistic model
Scheme Sl4. Proposed mechanistic model for stereodivergent pathways when employing PCys and SIMes ligand.

a) With PCyj; ligand: carbamate ligation directs syn oxidative addition, resulting in product formation with overall

retention.
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II1. Synthesis and characterization of substrates
A. Representative procedure for racemic synthesis of diarylmethyl alcohols.
0

I OH
/@) PhMgBr (1.5 equiv)
Ph THF, r.t. Ph

rac-Sl-1

Rac-SI-1. In a flame-dried round-bottom flask, to a solution of biphenyl-4-carboxaldehyde (1.04
g, 5.68 mmol, 1.00 equiv) in THF (10 mL) was added phenylmagnesium bromide (0.71 M in
THF, 12 mL, 8.5 mmol, 1.5 equiv). After stirring at room temperature for 4 h, saturated
ammonium chloride (10 mL) was added and the reaction was extracted with EtOAc (3 x 5 mL).
The combined organic layers were washed with brine (3 x 5 mL), dried over MgSQ,, and
concentrated in vacuo to afford rac-SI-1 as a white solid (1.2 g, 4.7 mmol, 55%). Analytical data
is consistent with the values listed for (§)-SI-1 (vide infra).

OH

OO0

rac-Sl-2
Rac-SI-2. Using the representative procedure A outlined above, the following amounts of
reagents were used: 2-naphthaldehyde (6.24 g, 40.0 mmol, 1.00 equiv), phenylmagnesium
bromide (58 mL, 0.83 M in THF, 48 mmol, 1.2 equiv), and THF (25 mL). The reaction mixture
was purified by silica gel flash column chromatography (5-20% EtOAc/hexanes) to afford the
product as a white solid (6.74 g, 28.7 mmol, 72%). Analytical data is consistent with the values
listed for (S)-SI-2 (vide infra).

OH

ST

rac-SI-3
Rac-SI-3. Using the representative procedure A outlined above, the following amounts of
reagents were used: 4-bromobenzaldehyde (1.85 g, 10.0 mmol, 1.00 equiv), phenylmagnesium
bromide (7.0 mL, 1.7 M in THF, 12 mmol, 1.2 equiv), and THF (10 mL). The crude reaction
mixture was purified by flash chromatography (5-20% EtOAc/hexanes) to afford the product as
a white solid (1.92 g, 7.29 mmol, 73%). Analytical data is consistent with the values listed below
for (§)-SI-3.

B. Representative procedure for enantioselective synthesis of diarylmethyl alcohols by
asymmetric arylation.

OH
L
PhB(OH), + @AO Trit (10 mol %) %
(2.4 equiv) Ph Et,Zn (7.2 equiv) = l
PhMe Ph (5)-S1-1

Enantioenriched alcohols were prepared according to a modified procedure of Braga and co-
workers.*

(8)-SI-1. To a solution of phenylboronic acid (0.732 g, 6.00 mmol, 2.40 equiv) in toluene (10
mL) was added diethylzinc (18 mL, 18 mmol, 1.0 M in toluene, 7.2 equiv), and the solution was
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allowed to stir at 60 °C for 12 h. Upon cooling to room temperature, (S)-(1-tritylaziridin-2-
yl)diphenylmethanol (0.084 g, 0.06 mmol, 0.01 equiv) was added as a solution in toluene (5
mL) and the reaction mixture was allowed to stir for 10 minutes before the addition of a solution
of biphenyl-4-carboxaldehyde (0.456 g, 2.50 mmol, 1.00 equiv) in toluene (5 mL). After stirring
12 h at room temperature, 1 N hydrochloric acid (10 mL) was added and the product was
extracted with EtOAc (3 x 10 mL). The combined organics were washed with brine (10 mL),
dried over MgSQOs, and concentrated in vacuo. The product was purified by flash column
chromatography (0—1% EtOAc/benzene) and then recrystallized from hexanes and EtOAc to
upgrade the ee (0.488 g, 1.85 mmol, 75% yield, 96% ee). TLC R¢= 0.2 (benzene); m.p. = 90-92
°C; "H NMR (400 MHz, CDCl3) § 7.55 (m, 4H), 7.40 (m, 6H), 7.32 (m, 4H), 5.81 (s, 1H), 2.32
(d, J = 2.8, 1H); C NMR § (100 MHz, CDCl;) & 143.8, 142.9, 140.9, 140.6, 128.9, 128.7,
127.8, 127.4, 127.38, 127.2, 127.1, 126.7, 76.1; IR (neat) 3361, 3029, 1408, 1006, 763 cm;
HRMS (TOF MS ES+) m / z caled for CjoH;s0 (M + Na)" 283.1099, found 283.1110; [a]*p
+4.72 (c 1.10, CHCls); SFC analysis (AD-H, 15% IPA, 3 mL/min) indicated 96% ee: tg (major)
= 18.9 minutes, tg (minor) = 20.5 minutes.

OH
= X

N %
(S)-sl-2

(8)-SI-2. Using the representative procedure B outlined above, the following amounts of
reagents were used: phenylboronic acid (0.732 g, 6.00 mmol, 2.4 equiv), diethylzinc (18 mL, 18
mmol, 1.0 M in toluene), (S)-diphenyl(1-tritylaziridin-2-yl)methanol (116 mg, 0.250 mmol,
0.100 equiv), and 2-naphthaldhyde (0.390 g, 2.50 mmol, 1.00 equiv). The product was purified
by flash chromatography (10-20% EtOAc/hexanes) to afford the product as a white solid (0.608
g, 2.59 mmol, 93%, 89% ee). The product was then recrystallized from hexanes to upgrade the
ee (99% ee). Analytical data is consistent with literature values.” 'H NMR (400 MHz, CDCl;)
3791 (s, 1H), 7.82 (dt, J=9.2, 2.6 Hz, 2H), 7.80 (d, J = 8.2 Hz, 1H), 7.49-7.40 (m, 5H), 7.35 (t,
J=17.0 Hz, 2H), 7.29 (dt,J= 7.4, 1.5 Hz, 1H), 6.02 (d, /= 3.5 Hz, 1H), 2.29 (d, J = 3.5 Hz, 1H);
[a]?p +7.8 (¢ 0.92, CHCLy), literature [0]*°p +11.2 (¢ 0.83, CHCI3); SFC analysis (OD-H, 20%
2-propanol, 3 mL/min) indicated >99% ee: tg (major) = 6.4 min, tg (minor) = 7.3 min.

OH

goge

(S)-s1-3
(8)-SI-3. Using the representative procedure B outlined above, the following amounts of
reagents were used: phenylboronic acid (0.732 g, 6.00 mmol, 2.4 equiv), diethylzinc (18 mL, 18
mmol, 1.0 M in toluene), (S)-(1-tritylaziridin-2-yl)diphenylmethanol (116 mg, 0.250 mmol,
0.100 equiv), and 4-bromobenzaldehyde (0.463 g, 2.50 mmol, 1.00 equiv). The product was
purified by flash chromatography (10-20% EtOAc/hexane) to afford the product as a white solid
(0.608 g, 2.31 mmol, 93%, 92% ee). The product was then recrystallized from hexanes to yield
higher enantiopurity (96% ee). Analytical data is consistent with literature values.” 'H NMR
(500 MHz, CDCl3) 0 7.44 (d, J = 8.4 Hz, 2H), 7.36-7.30 (m, 4H), 7.29-7.25 (m, 1H), 7.23 (d, J
= 8.4 Hz, 2H), 5.76 (d, J = 3.3 Hz, 1H), 2.34 (d, J = 3.3 Hz, 1H); *C NMR (125 MHz, CDCl;) §
143.5, 142.8, 131.7, 128.8, 128.3, 128.0, 126.6, 121.5, 75.8; [a]*p +17.5 (c 1.65, CHCls); SFC
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analysis (AD-H, 10% IPA, 2.5 mL/min) indicated 96% ee: tg (major) = 10.4 minutes, tg (minor)
= 9.8 minutes.

C. Representative procedure for the Suzuki cross-coupling of aryl bromide (S)-SI-3 with aryl
boronic acids.

Pd,(dba)s (3 mol%)
OH (HO),B PCys3 (6 mol %) ¢
N é KsPO, (1.27 M in H,0) O O
O O \_0 dioxane, 95°C, 16h 7
Br (S)-s1-3 (1.2 equiv) 5 l (S)-Sl-4

(8)-SI-4. The product was prepared according to a modified procedure by Fu and co-workers.°
Tris(dibenzylideneacetone)dipalladium (55 mg, 0.060 mmol, 0.030 equiv) and
tricyclohexylphosphine (39 mg, 0.14 mmol, 0.070 equiv) were weighed out into a flame dried
two neck, round bottom flask inside a glovebox. The flask was fitted with septa, removed from
the glovebox, and 3-furanboronic acid (0.262 g, 2.20 mmol, 1.10 equiv), (S)-SI-3 (0.526 g, 2.00
mmol, 1.00 equiv), aqueous potassium phosphate (2.7 mL, 3.4 mmol, 1.3 M in H,O, 1.7 equiv)
and dioxane (6 mL) were added. The reaction flask was fitted with a reflux condenser and
heated to 95 °C for 16 h. After cooling, the solvent was removed under reduced pressure. The
resultant residue was purified by flash column chromatography (10-20% EtOAc/hexane) to
afford ($)-SI-4 as a yellow solid (0.437 g, 1.75 mmol, 87%, 97% ee). TLC Rf = 0.2 (4:1
hexane/EtOAc); m.p. = 97-99 °C; "H NMR (500 MHz, CDCl3) 8 7.70 (s, 1H), 7.45 (s, 2H), 7.43
(s, 1H), 7.37 (t, J = 8.2 Hz, 3H), 7.33 (t, J = 7.3 Hz, 3H), 7.27 (d, J = 7.4 Hz, 1H), 6.67 (s, 1H),
5.82 (s, 1H), 2.32 (s, 1H); ®C NMR (125 MHz, CDCl;) & 143.9, 143.8, 142.7, 138.6, 131.8,
128.7, 127.8, 127.1, 126.7, 126.2, 126.1, 108.9, 76.1; IR (neat) 3279, 1160, 1012, 780, 699 cm™’;
HRMS (TOF MS ES+) m / z caled for C17H 140, (M + Na)' 273.0891, found 273.0883; [at]*» —
37.3 (¢ 1.00, CHCls); SFC analysis (OD-H, 13% IPA, 2.5 mL/min) indicated 97% ee: tg (major)
= 12.9 minutes, tg (minor) = 14.7 minutes.

OH

o N U
[ O (S)-SI-5
o)

(8)-SI-5. Using representative procedure C outlined above, the following amounts of reagents
were used:  tris(dibenzylideneacetone)dipalladium (28 mg, 0.030 mmol, 0.030 equiv),
tricyclohexylphosphine (20 mg, 0.07 mmol, 0.070 equiv), 1,4-benzodioxane-6-boronic acid
(0.198 g, 1.10 mmol, 1.10 equiv), (S)-SI-3 (0.263 g, 1.00 mmol, 1.00 equiv), aqueous potassium
phosphate (1.4 mL, 1.7 mmol, 1.3 M in H,O, 1.7 equiv) and dioxane (3 mL). The product was
purified by flash column chromatography (10-30% EtOAc/hexane) to afford (5)-SI-5 as a brown
solid (0.296 g, 0.929 mmol, 93%, 96% ee). TLC R¢ = 0.2 (4:1 hexane/EtOAc); TLC R¢ = 0.3
(30% EtOAc/hexanes); m.p. = 108-110 °C; "H NMR (500 MHz, CDCl;) & 7.48 (d, J = 7.7 Hz,
2H), 7.40 (q, J = 7.8 Hz, 4H), 7.34 (t, J= 7.2 Hz, 2H), 7.27 (d, /= 7.3 Hz, 1H), 7.08 (d, J=1.9
Hz, 1H), 7.04 (dd, J = 8.5, 2.1 Hz, 1H), 6.90 (d, J = 8.2 Hz, 1H), 5.85 (s, 1H), 4.36 (s, 4H), 2.35
(s, 1H); *C NMR (125 MHz, CDCl;) & 143.9, 143.8, 143.3, 142.5, 140.0, 134.5, 128.7, 127.7,
127.1, 127.0, 126.6, 120.2, 117.7, 115.9, 76.2, 64.6, 64.5; IR (neat) 3550, 1494, 1304, 1284,
1070 cm™; HRMS (TOF MS ES+) m / z caled for C; H;505 (M + Na)™ 341.1154, found
341.1147; [a]®» +3.1 (¢ 1.04, CHCI;); SFC analysis (AD-H, 14% IPA, 2.5 mL/min) indicated
96%: tr (major) = 6.9 minutes, tg (minor) = 8.8 minutes.
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D. Preparation of protected carbinols.

N
OH o) NaH o)\o
)k (1.8 equiv)
_— >
SORCRLaN " IGOAS
(8)-S1-2 (1.05 equiv) (S)-1

(8)-1. The product was prepared according to a modified procedure by Zhang and co-workers.’
To a suspension of NaH (0.153 g, 6.37 mmol, 1.80 equiv) in DMF (3 mL) was added a solution
of (§)-SI-2 (0.823 g, 3.54 mmol, 1.00 equiv) in DMF (2 mL) at 0 °C. The mixture was stirred for
1 h before addition of neat 1-pyrollidinecarbonyl chloride (0.41 mL, 3.7 mmol, 1.1 equiv) at
room temperature. After stirring for 3 h, the reaction was quenched with saturated aqueous
ammonium chloride (6 mL), and the product was extracted with methylene chloride (3 x 10 mL).
The combined organics were washed with brine (5 mL), dried over Na,SOs, and concentrated in
vacuo. The product was purified by flash column chromatography (20% EtOAc/hexane) to
afford (S)-1 as a white solid (0.963 g, 2.91 mmol, 83%, 94% ee): TLC Ry = 0.2 (20%
EtOAc/hexanes); m.p. = 151-153 °C; "H NMR (500 MHz, CDCl3) & 7.84 (s, 1H), 7.82—7.77 (m,
3H), 7.47-7.44 (m, 3H), 7.41 (d, J = 7.3 Hz, 2H), 7.33 (t, /= 7.3 Hz, 2H), 7.27 (d, J = 7.4 Hz,
1H), 7.00 (s, 1H), 3.55 (t, J = 6.7 Hz, 2H), 3.40 (t, J = 6.7 Hz, 2H), 1.90 (dt, J = 13.3, 6.7 Hz,
2H), 1.84 (dt, J = 13.3, 6.7 Hz, 2H); C NMR (125 MHz, CDCl;) § 154.2, 141.4 138.7, 133.2,
133.0, 128.5, 128.4 128.3, 127.8, 127.7, 127.2, 126.3, 126.2, 126.1, 125.2, 77.4, 46.4, 46.0, 25.9,
25.0; IR (neat) 1690, 1412, 1102, 828, 765 cm™; HRMS (TOF MS ES+) m / z caled for
CH21NO, (M + Na)" 354.1470, found 354.1463; [a]*p +45.9 (¢ 1.15, CHCls); SFC analysis
(OD-H, 18% IPA, 2.5 mL/min) indicated 93% ee: tg (major) = 7.1 minutes, tg (minor) = 6.6

minutes.
OH ,
o 4-DMAP (0.1 equiv) oo
v 0l NEt; (6.0 equiv)
CH,Cly, r.t., 8 h OO O

(8)-S1-2 (2.0 equiv)

(S)-5
(8)-5. The product was prepared according to a modified procedure by Hassner and co-workers."
To a 25 mL round bottom flask was added alcohol (§)-SI-2 (0.175 g, 0.750 mmol, 1.00 equiv),
and 4-(dimethylamino)pyridine (9.0 mg, 0.075 mmol, 0.10 equiv). The flask was evacuated and
backfilled with nitrogen before addition of methylene chloride (6 mL), triethylamine (0.48 mL,
4.5 mmol, 6.0 equiv), and benzoyl chloride (0.18 mL, 1.5 mmol, 2.0 equiv). After stirring for 8
h, the reaction was quenched with 1 M HCI (6 mL), and the product was extracted with
methylene chloride (3 X 10 mL). The combined organics were washed with brine (10 mL), dried
over MgSQO,4, and concentrated in vacuo. The product was purified by flash column
chromatography (5-10% EtOAc/hexane) to afford (5)-5 as a white solid (0.177 g, 0.523 mmol,
70%, 89% ee): TLC Ry = 0.4 (10% EtOAc/hexanes); m.p. = 91-93 °C; 'H NMR (500 MHz,
CDCl5) & 8.26 (d, J = 7.9 Hz, 2H), 8.00 (s, 1H), 7.91-7.90 (m, 3H), 7.66 (t, J = 7.2 Hz, 1H),
7.61-7.53 (m, 6H), 7.45 (t, J = 7.1 Hz, 2H), 7.39 (d, J = 7.2 Hz, 2H); *C NMR (125 MHz,
CDCl;) 8 165.7, 140.3, 137.7, 133.3, 133.2, 133.1, 130.3, 130.0, 128.7, 128.6, 128.3, 128.2,
127.8, 127.4, 126.44, 126.40, 126.3, 125.1, 77.7; IR (neat) 1712, 1259, 1108, 732, 700 cm’;
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HRMS (TOF MS ES+) m / z caled for Co4Hi130, (M + Na)' 361.1205, found 361.1201; [at]*
+10.0 (¢ 0.99, CHCls); SFC analysis (OD-H, 10.0% IPA, 2.5 mL/min) indicated 89% ee: tg
(major) = 6.5 minutes, tg (minor) = 6.3 minutes.

Ot-Bu

O)\O

(8)-3

(8)-3. The product was prepared according to a modified procedure by Hassner and co-workers.®
To a 25 mL round bottom flask was added alcohol (S)-SI-2 (0.234 g, 1.00 mmol, 1.00 equiv),
and 4-(dimethylamino)pyridine (12 mg, 0.010 mmol, 0.10 equiv). The flask was evacuated and
backfilled with nitrogen before addition of methylene chloride (8 mL), triethylamine (0.10 mL,
1.2 mmol, 1.2 equiv), and di-tert-butyl dicarbonate (0.228 g, 1.05 mmol, 1.05 equiv). After
stirring for 8 h, the reaction was quenched with 1 M HCI (6 mL), and the product was extracted
with methylene chloride (3 x 10 mL). The combined organics were washed with brine (10 mL),
dried over MgSQOj4, and concentrated in vacuo. The product was purified by flash column
chromatography (5-10% EtOAc/hexane) to afford ($)-3 as a white solid (0.284 g, 0.849 mmol,
85%, 88% ee): TLC Ry = 0.4 (9:1 hexane/EtOAc); m.p. = 90-92 °C; 'H NMR (500 MHz,
CDCl;) & 7.87 (s, 1H), 7.83 (d, J = 7.0 Hz, 1H), 7.79 (d, J = 8.2 Hz, 2H), 7.48-7.45 (m, 2H),
7.43 (s, 1H), 7.41 (d, J = 8.3 Hz, 2H), 7.33 (t, J = 7.3 Hz, 2H), 7.27 (d, J = 7.7 Hz, 1H), 1.47 (s,
9H); *C NMR (125 MHz, CDCl3) & 153.1, 140.1, 137.6, 133.2, 133.1, 128.7, 128.5, 128.3,
128.1, 127.8, 127.2, 126.4, 126.3, 126.0, 125.0, 82.7, 80.0, 27.9; IR (neat) 1742, 1270, 1251,
1150, 1081 cm™; HRMS (TOF MS ES+) m / z caled for Ca,H»,05 (M + Na)™ 357.1467, found
357.1467; [a]”p —19.3 (¢ 0.90, CHCls); SFC analysis (AD-H, 5% IPA, 3.0 mL/min) indicated
88% ee: tr (major) = 5.6 minutes, tg (minor) = 6.1 minutes.

t-Bu

O)\O

~
G
(S)-4

(8)-4. The product was prepared according to a modified procedure by Hassner and co-workers.®
To a 25 mL round bottom flask was added alcohol (S)-SI-2 (0.281 g, 1.20 mmol, 1.20 equiv),
and 4-(dimethylamino)pyridine (15 mg, 0.012 mmol, 0.10 equiv). The flask was evacuated and
backfilled with nitrogen before addition of methylene chloride (8 mL), triethylamine (0.19 mL,
2.6 mmol, 2.2 equiv), and trimethylacetyl chloride (0.160 mL, 1.26 mmol, 1.05 equiv). After
stirring for 8 h, the reaction was quenched with 1M HCI (6 mL), and the product was extracted
with methylene chloride (3 x 10 mL). The combined organics were washed with brine (10 mL),
dried over MgSO4, and concentrated in vacuo. The product was purified by flash column
chromatography (5-10% EtOAc/hexane) to afford (S)-4 as a white solid (0.334 g, 1.05 mmol,
88%, 82% ee): TLC R¢ = 0.5 (10% EtOAc/hexanes); m.p. = 80-83 °C; "H NMR (500 MHz,
CDCl) 6 7.82 (s, 2H), 7.79 (d, J = 8.8 Hz, 2H), 7.48-7.45 (m, 2H), 7.42 (d, J = 8.3 Hz, 1H),
7.38 (d, J = 7.6 Hz, 2H), 7.33 (t, J = 7.1 Hz, 2H), 7.28 (d, J = 7.6 Hz, 1H), 1.27 (s, 9H); *C
NMR (125 MHz, CDCl;) 6 177.4, 140.6, 138.0, 133.2, 133.0, 128.6, 128.5, 128.3, 127.9, 127.8,
127.1, 126.4, 126.3, 126.1, 125.0, 76.8, 39.1, 27.3; IR (neat) 1721, 1276, 1148, 1123, 823 cm™;
HRMS (TOF MS ES+) m / z caled for C5,H»0, (M + Na)™ 341.1518, found 341.1526; [a]?p —
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37.4 (c 1.18, CHCl3); SFC analysis (AD-H, 5.0% IPA, 3.0 mL/min) indicated 82% ee: tr
(major) = 6.8 minutes, tg (minor) = 7.1 minutes.

t-Bu
O)\O

| X
Ph”
(S)-SI-6

(8)-SI-6. The product was prepared according to a modified procedure by Zhang and co-
workers.” NaH (500 mg, 20.8 mmol, 4.00 equiv) was suspended in 40 mL of dry DMF and
cooled to 0 °C. To this solution, alcohol (§)-SI-1 (1.28 g, 4.92 mmol, 1.00 equiv) in dry DMF
(10 mL) was added dropwise. The mixture was allowed to stir at 0 °C for 30 minutes after
which pivaloyl chloride (4.3 mL, 35 mmol, 7.0 equiv) was added dropwise. The reaction was
stirred at 0 °C for 1.5 hours then warmed to room temperature and stirred for 22 hours. The
reaction was quenched by consecutive addition of water (5 X 2 mL) and stirring for 3 minutes.
The reaction was diluted with more water (10 mL) and the organics were extracted with EtOAc
(3 x30 mL). The combined organic layers were dried over MgSOj4 and the solvent was removed
under reduced pressure. The crude was purified by flash chromatography (0—1% Et,O/petroleum
ether) yielding (5)-SI-1 as a white solid (1.56 g, 4.53 mmol, 92%). TLC R¢ = 0.4 (10%
Et,O:petroleum ether); m.p. = 109-110 °C; "H NMR (400 MHz, CDCls) 6 7.54 (dd, J=6.1, 1.9
Hz, 4H), 7.35 (m, 10H), 6.87 (s, 1H), 1.27 (s, 9H); *C NMR (100 MHz, CDCl3) § 177.4, 140.8,
140.6, 139.8, 128.9, 128.7, 127.9, 127.8, 127.5, 127.40, 127.38, 127.2, 127.0, 76.5, 39.1, 27.3;
IR (neat) 3029, 2974, 1722, 1275, 1138 cm™'; HRMS (TOF MS ES+) m / z caled for Cy4H,40,
(M + Na)" 367.1674, found 367.1681; [a]*p —23.6 (¢ 1.09, CHCl;); SFC analysis (AD-H, 10%
IPA, 3 mL/min) indicated 96% ee: tg (minor) = 4.0 minutes, tg (major) = 6.4 minutes.

(8)-SI-7. The product was prepared according to a modified procedure by Zhang and co-
workers.” To a suspension of NaH (72 mg, 3.0 mmol, 2.0 equiv) in DMF (3 mL) was added a
solution of (S)-SI-4 (0.374 g, 1.50 mmol, 1.00 equiv) in DMF (2 mL) at 0 °C. The mixture was
stirred for 1 h before addition of neat trimethylacetyl chloride (0.200 mL, 1.60 mmol, 1.05 equiv)
at room temperature. After stirring for 3 h, the reaction was quenched with saturated aqueous
ammonium chloride (6 mL), and the product was extracted with methylene chloride (3 X 10 mL).
The combined organics were washed with brine (5 mL), dried over Na,SO4, and concentrated in
vacuo. The product was purified by flash column chromatography (30% Et,O/hexane) to afford
(8)-SI-7 as a pale yellow solid (0.427 g, 1.28 mmol, 85%, 93% ee): TLC R¢ = 0.2 (4:1
hexane/Et,0); m.p. = 105-108 °C; "H NMR (500 MHz, CDCl3) & 7.70 (s, 1H), 7.45 (s, 2H),
7.43 (s, 1H), 7.35 (s, 4H), 7.33 (s, 2H), 7.29-7.26 (m, 1H), 1.26 (s, 9H); *C NMR (125 MHz,
CDCl;) 6 177.4, 143.8, 140.6, 139.5, 138.7, 132.1, 128.6, 127.9, 127.6, 127.0, 126.2, 126.1,
108.9, 76.5, 39.0, 27.3; IR (neat) 1724, 1159, 1138, 757, 699 cm™'; HRMS (TOF MS ES+) m / z
caled for CoH,,03 (M + Na)™ 357.1467, found 357.1475; [a]*’p —26.0 (¢ 1.25, CHCl;); SFC
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analysis (OJ-H, 8% IPA, 2.0 mL/min) indicated 93% ee: tg (major) = 3.6 minutes, tg (minor) =
4.2 minutes.

t-Bu
0~ "0

OO )

(8)-SI-8. The product was prepared according to a modified procedure by Zhang and co-
workers.” To a suspension of NaH (35 mg, 1.4 mmol, 1.8 equiv) in DMF (3 mL) was added a
solution of (S)-SI-5 (0.254 g, 0.800 mmol, 1.00 equiv) in DMF (2 mL) at 0 °C. The mixture was
stirred for 1 h before addition of neat trimethylacetyl chloride (0.103 mL, 0.840 mmol, 1.05
equiv) at room temperature. After stirring for 3 h, the reaction was quenched with saturated
aqueous ammonium chloride (6 mL), and the product was extracted with methylene chloride (3 X
10 mL). The combined organics were washed with brine (5 mL), dried over Na,SO4, and
concentrated in vacuo. The product was purified by flash column chromatography (30%
Et,O/hexanes) to afford (5)-SI-8 as a tan solid (0.232 g, 0.576 mmol, 73%, 94% ee): TLC Ry =
0.1 (20% Et,0O/hexanes); "H NMR (500 MHz, CDCl;) & 7.48 (d, J = 8.2 Hz, 2H), 7.37-7.32 (m,
6H), 7.28 (d, J = 7.2 Hz, 1H), 7.08 (s, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.90 (d, J = 8.6 Hz, 1H),
6.84 (s, 1H), 4.27 (s, 4H), 1.27 (s, 9H); “C NMR (125 MHz, CDCl3) & 177.4, 143.8, 143.4,
140.7, 140.2, 139.3, 134.4, 128.7, 127.9, 127.4, 127.0, 126.9, 120.2, 117.7, 115.9, 76.5, 64.6,
64.5, 39.0, 27.3; IR (neat) 1723, 1494, 1309, 1147, 1068 cm™'; HRMS (TOF MS ES+) m / z
caled for CagHasOs (M + Na)™ 425.1729, found 425.1715; [a]*’p —20.3 (¢ 0.96, CHCl;); SFC
analysis (OD-H, 30% MeOH, 2.5 mL/min) indicated 94% ee: tg (major) = 6.9 minutes, tr
(minor) = 8.8 minutes.

IV. Procedures for Cross-Coupling Reactions
A. Procedure for the synthesis of products with retention (Table 2).

O OMe
\ Ni(cod), (10 mol %)
] )\O o jmvl . PCys (20 mol %) O
+ B. nBuOH (3 equiv.)
Ei@/kph /©/ o KOtBu (2 equiv.) OO O
> MeO THF/PhMe (1:1), rt,, 24 h
()1 (2 equiv.) (R)-2
(R)-2. To a flame dried vial in a glovebox was added 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg,
0.020 mmol, 0.10 equiv), tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium
tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-
dimethyl-2-(4-methoxyphenyl)-1,3,2-dioxaborinane (88 mg, 0.40 mmol, 2.0 equiv), (S)-1 (66
mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The reaction was stirred
for 24 hours before removing the vial from the glovebox, opening to atmosphere, and running
through a silica gel plug (1:1 Et;O:hexane). The combined organics were concentrated in vacuo,
internal standard (PhTMS, 0.20 mmol) was added and "H NMR yield was collected. The product
was purified by flash chromatography (1-3% Et,O/pentane) to afford (R)-2 as a colorless oil.
First run: (56.0 mg, 0.173 mmol, 86%, 93% ee). Second run: (56.4 mg, 0.174 mmol, 87%, 93%
ee). Analytical data is consistent with literature values:> "H NMR (500 MHz, CDCl;) & 7.81-
7.76 (m, 1H), 7.74 (d, J = 8.6 Hz, 1H), 7.72-7.67 (m, 1H), 7.46 (s, 1H), 7.42 (dt,J=9.5, 3.2 Hz,
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2H), 7.29 (t, J = 7.2 Hz, 3H), 7.24-7.19 (m, 1H), 7.15 (d, J = 7.2 Hz, 2H), 7.07 (d, J = 8.4 Hz,
2H), 6.83 (d, J = 8.8 Hz, 2H), 5.65 (s, 1H), 3.78 (s, 3H); *C NMR (125 MHz, CDCl;) & 158.2,
144.1, 142.0, 136.0, 133.5, 132.2, 130.6, 129.6, 128.4, 128.2, 128.0, 127.9, 127.8, 127.6, 126.4,
126.1, 125.7, 113.8, 56.2, 55.3; [a]”» —0.77 (c 2.70, CHCIs); SFC analysis (AD-H, 15% IPA,
2.5 mL/min) indicated 93% ee: tg (major) = 13.9 minutes, tg (minor) = 13.2 minutes.

B. Procedure for the synthesis of products with inversion of configuration (Tables 2 and 3).
OMe

N
OMe  Ni(cod), (10 mol %)
SIMes (11 mol %)

OZ\O o) /©/ B
+ \BI H
OO O o n-BuOH (3 equiv) OO O

o » e t-BUOK (2 equiv)
(S- (2 equiv) THF/PhMe, r.t., 24 h (S)-2

(8)-2. To a flame dried vial in a glovebox was added 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg,
0.020 mmol, 0.10 equiv), 1,3-Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium
tetrafluoroborate (8.27 mg, 0.0210 mmol, 0.105 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), I-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-methoxyphenyl)-
1,3,2-dioxaborinane (88 mg, 0.40 mmol, 2.0 equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv),
tetrahydrofuran (1 mL) and toluene (1 mL). The reaction was stirred for 24 hours before
removing the vial from the glovebox, opening to atmosphere, and running through a silica gel
plug (1:1 Et,O:hexane). The combined organics were concentrated in vacuo, internal standard
(PhTMS, 0.20 mmol) was added and 'H NMR yield was collected. The product was purified by
flash chromatography (1-3% Et;O/pentane) to afford (§)-2 as a colorless oil. First run: (53.2
mg, 0.164 mmol, 82%, 93% ee). Second run: (56.0 mg, 0.173 mmol, 86%, 93% ee). Analytical
data is consistent with the values listed above for (R)-2. [a]®p +2.1 (¢ 2.70, CHCl;); SFC
analysis (AD-H, 15% IPA, 2.5 mL/min) indicated 90% ee: tg (major) = 13.2 minutes, tg (minor)
= 13.9 minutes.

V. Characterization Data for Products

(R)
Table 2, entry 3

Table 2, entry 3. Using representative procedure A outlined above, the following amounts of
reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), I-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-
dimethylaminophenyl)-1,3,2-dioxaborinane (83 mg, 0.40 mmol, 2.0 equiv), (S)-1 (66 mg, 0.20
mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash
chromatography (1-3% Et,O/pentane) to afford the product as a colorless oil. First run: (49.8
mg, 0.148 mmol, 80%, 90% ee). Second run: (52.6 mg, 0.167 mmol, 84%, 90% ee). Analytical
data is consistent with literature values:* '"H NMR (500 MHz, CDCls) & 7.80-7.75 (m, 1H), 7.73
(d, J=8.7 Hz, 1H), 7.71-7.67 (m, 1H), 7.48 (s, 1H), 7.40 (dt, /= 9.4, 3.3 Hz, 2H), 7.31 (d, J =
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8.4 Hz, 1H), 7.27 (t, J=7.6 Hz, 2H), 7.19 (t, J= 7.5 Hz, 1H), 7.16 (d, /= 7.5 Hz, 2H), 7.01 (d, J
= 8.8 Hz, 2H), 6.67 (d, J = 8.8 Hz, 2H), 5.61 (s, 1H), 2.90 (s, 6H); *C NMR (125 MHz, CDCl;)
0 149.2, 144.6, 142.5, 133.6, 132.2, 131.8, 130.3, 129.6, 128.4 (2C), 128.0, 127.8, 127.7, 127.6,
126.3, 126.0, 125.6, 112.6, 56.2, 40.8; IR (neat) 3054, 3023, 2879, 1612, 1350 cm™; [a]*’p —9.43
(c 2.28, CHCIl3); SFC analysis (AD-H, 20% MeOH, 3 mL/min) indicated 92% ee: tg (major) =

4.2 min, tg (minor) = 4.8 min.
NMGZ

OO

(S)
Table 2, entry 4

(S)-Table 2, entry 4. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(4-dimethylaminophenyl)-1,3,2-dioxaborinane (83 mg, 0.40
mmol, 2.0 equiv), ($)-SI-16 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene
(1 mL). The product was purified by flash chromatography (1-3% Et,O/pentane) to afford the
product as a colorless oil. First run: (42.1 mg, 0.125 mmol,62%, 92% ee). Second run: (53.6
mg, 79%, 0.159 mmol, 92% ee). Analytical data is consistent with the values listed above for
(R)-Table 2, entry 3. [a]”, +8.0 (¢ 1.00, CHCI3); SFC analysis (AD-H, 20% Me¢OH, 3 mL/min)
indicated 92% ee: tr (major) = 3.9 min, tg (minor) = 4.6 min.

F

(R)
Table 2, entry 5

(R)-Table 2, entry 5. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.2 equiv), potassium tert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-fluorophenyl)-
1,3,2-dioxaborinane (83 mg, 0.40 mmol, 2.0 equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv),
tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash chromatography
(1-3% Et,O/pentane) to afford the product as a colorless oil. First run: (49.8 mg, 0.159 mmol,
80%, 90% ee). Second run: (52.6 mg, 0.168 mmol, 84%, 90% ee). Analytical data is consistent
with literature values:® "H NMR (500 MHz, CDCl;) & 7.81-7.77 (m, 1H), 7.75 (d, J = 8.6 Hz,
1H), 7.71-7.67 (m, 1H), 7.45-7.39 (m, 3H), 7.31-7.21 (m, 4H), 7.15-7.07 (m, 4H), 6.97 (t, J =
8.8 Hz, 2H), 5.70 (s, 1H); *C NMR (125 MHz, CDCl3) & 161.6 (d, J = 245 Hz), 143.6, 141.4,
139.5 (d, /=3 Hz), 133.5, 132.3, 131.1 (d, J = 8 Hz), 129.6, 128.6, 128.1, 128.05, 127.99, 127.8,
127.7, 126.7, 126.2, 125.9, 115.3 (d, J= 21 Hz), 56.3; [a]®p +4.5 (¢ 4.47, CHCl3); SFC analysis
(OJ-H, 12% IPA, 2.5 mL/min) indicated 90% ee: tg (major) = 9.4 minutes, tg (minor) = 8.7
minutes.
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(S)
Table 2, entry 6

(R)-Table 2, entry 6. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(4-fluorophenyl)-1,3,2-dioxaborinane (83 mg, 0.40 mmol, 2.0
equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The
product was purified by flash chromatography (1-3% Et,O/pentane) to afford the product as a
colorless oil. First run: (49.8 mg, 0.159 mmol, 80%, 88% ee). Second run: (50.0 mg, 0.168
mmol, 84%, 88% ee). Analytical data is consistent with literature values:’ "H NMR (500 MHz,
CDCl3) ¢ 7.81-7.77 (m, 1H), 7.75 (d, J = 8.6 Hz, 1H), 7.71-7.67 (m, 1H), 7.45-7.39 (m, 3H),
7.31-7.21 (m, 4H), 7.15-7.07 (m, 4H), 6.97 (t, J = 8.8 Hz, 2H), 5.70 (s, 1H); *C NMR (125
MHz, CDCls) 6 161.6 (d, J =245 Hz), 143.6, 141.4, 139.5 (d, /=3 Hz), 133.5, 132.3, 131.1 (d, J
=8 Hz), 129.6, 128.6, 128.1, 128.05, 127.99, 127.8, 127.7, 126.7, 126.2, 1259, 115.3 (d, J = 21
Hz), 56.3; [a]”p —3.6 (¢ 4.10, CHCI;); SFC analysis (OJ-H, 12% IPA, 2.5 mL/min) indicated

88% ee: tr (major) = 9.7 minutes, tg (minor) = 10.6 minutes.
CF,

(R)
Table 2, entry 7

(S)-Table 2, entry 7. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.2 equiv), potassium tert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), I1-butanol (54 pL, 0.60 mmol, 3.00 equiv), 5,5-dimethyl-2-(4-
trifluoromethylphenyl)-1,3,2-dioxaborinane (103 mg, 0.400 mmol, 2.00 equiv), (S)-1 (66 mg,
0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by
flash column chromatography (1% Et,O/pentane) to afford the product as a colorless oil. First
run: (64.4 mg, 0.178 mmol, 89%, 57% ee). Second run: (62.1 mg, 0.172 mmol, 86%, 57% ee).
TLC R¢ = 0.4 (pentane); '"H NMR (500 MHz, CDCls) 6 7.85-7.79 (m, 1H), 7.77 (d, J = 8.6 Hz,
1H), 7.74-7.68 (m, 1H), 7.55 (d, J = 8.1 Hz, 2H), 7.49-7.41 (m, 3H), 7.32 (t, J = 7.4 Hz, 2H),
7.29-7.22 (m, 4H), 7.14 (d, J = 7.6 Hz, 2H), 5.75 (s, 1H); *C NMR (125 MHz, CDCl;) & 148.0,
142.9, 140.6, 133.5, 132.4, 130.0, 129.6, 128.9 (q, J = 32.4 Hz), 128.7, 128.3, 128.02, 128.00,
127.9, 127.7, 126.9, 126.4, 126.1, 125.5 (q, J = 3.7 Hz), 124.4 (q, J = 271.9 Hz), 56.9; IR (neat)
3057, 1600, 1323, 1119 cm™; HRMS (TOF MS CI+) m / z caled for CisHi60 (M)™ 362.1282,
found 362.1273; [a]*y +4.84 (c 0.915, CHCIls); SFC analysis (AD-H, 5% IPA, 2.5 mL/min)
indicated 57% ee: tr (major) = 7.7 minutes, tg (minor) = 7.0 minutes.
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(S)
Table 2, entry 8

(S)-Table 2, entry 8. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.00 equiv), 5,5-dimethyl-2-(4-trifluoromethylphenyl)-1,3,2-dioxaborinane (103 mg,
0.400 mmol, 2.00 equiv), (S)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and
toluene (1 mL). The product was purified by flash column chromatography (1% Et,O/pentane) to
afford the product as a colorless oil. First run: (52.8 mg, 0.146 mmol, 73%, 91% ee). Second
run: (48.6 mg, 0.134 mmol, 67%, 90% ee). TLC Rf = 0.4 (pentane); '"H NMR (500 MHz,
CDCl) 6 7.85-7.79 (m, 1H), 7.77 (d, J = 8.6 Hz, 1H), 7.74-7.68 (m, 1H), 7.55 (d, J = 8.1 Hz,
2H), 7.49-7.41 (m, 3H), 7.32 (t, J = 7.4 Hz, 2H), 7.29-7.22 (m, 4H), 7.14 (d, J = 7.6 Hz, 2H),
5.75 (s, 1H); ®C NMR (125 MHz, CDCl;) § 148.0, 142.9, 140.6, 133.5, 132.4, 130.0, 129.6,
128.9 (q,J=32.4 Hz), 128.7, 128.3, 128.02, 128.00, 127.9, 127.7, 126.9, 126.4, 126.1, 125.5 (q,
J=3.7Hz), 124.4 (q, J=271.9 Hz), 56.9; IR (neat) 3057, 1600, 1323, 1119 cm™'; HRMS (TOF
MS CI+) m / z caled for CisH O (M)" 362.1282, found 362.1273; [a]®» —16.5 (¢ 1.00, CHCL);
SFC analysis (AD-H, 5% IPA, 2.5 mL/min) indicated 89% ee: tg (major) = 6.6 minutes, tg
(minor) = 7.3 minutes.

(R)
Table 2, entry 9

(R)-Table 2, entry 9. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-acetylphenyl)-
1,3,2-dioxaborinane (93 mg, 0.40 mmol, 2.0 equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv),
tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash column
chromatography (10% EtOAc/hexanes) to afford the product as an amorphous white solid. First
run: (50.8 mg, 0.151 mmol, 76%, 89% ee). Second run: (51.0 mg, 0.152 mmol, 76%, 89% ee).
TLC R¢= 0.4 (20% EtOAc/hexanes); "H NMR (500 MHz, CDCl;) & 7.80 (d, J = 8.4 Hz, 2H),
7.73-7.69 (m, 1H), 7.67 (d, J = 8.6 Hz, 1H), 7.63-7.57 (m, 1H), 7.40-7.30 (m, 3H), 7.21 (q, J =
7.7 Hz, 2H), 7.19-7.10 (m, 4H), 7.05 (d, J = 7.5 Hz, 2H), 5.65 (s, 1H), 2.47 (s, 3H); *C NMR
(125 MHz, CDCls) & 197.9, 149.4, 142.9, 140.7, 135.6, 133.5, 132.3, 129.9, 129.6, 128.7, 128.6,
128.3, 127.97, 127.95, 127.9, 127.7, 126.9, 126.3, 126.0, 57.0, 26.7; IR (neat) 3055, 2923, 1679,
1600, 1506 cm™; HRMS (TOF MS CI+) m / z caled for CpsHyO (M)™ 336.1514, found
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3316.1514; [a]®y —17.2 (¢ 2.3, CHCI3); SFC analysis (OD-H, 20% IPA, 3.0 mL/min) indicated
89% ee: tr (major) = 6.3 minutes, tg (minor) = 5.9 minutes.

O._Me

:

(R)
Table 2, entry 10

(R)-Table 2, entry 10. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.67 mg, 0.0220 mmol,
0.11 equiv), potassium fert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(4-acetylphenyl)-1,3,2-dioxaborinane (93 mg, 0.40 mmol, 2.0
equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The
product was purified by flash column chromatography (10% EtOAc/hexanes) to afford the
product as an amorphous white solid. First run: (66.5 mg, 0.198 mmol, 99%, 97% ee). Second
run: (66.0 mg, 0.196 mmol, 98%, 97% ee). TLC Ry= 0.4 (20% EtOAc/hexanes); 'H NMR (500
MHz, CDCls) 8 7.80 (d, J = 8.4 Hz, 2H), 7.73-7.69 (m, 1H), 7.67 (d, J = 8.6 Hz, 1H), 7.63-7.57
(m, 1H), 7.40-7.30 (m, 3H), 7.21 (q, J = 7.7 Hz, 2H), 7.19-7.10 (m, 4H), 7.05 (d, J = 7.5 Hz,
2H), 5.65 (s, 1H), 2.47 (s, 3H); “C NMR (125 MHz, CDCl3) & 197.9, 149.4, 142.9, 140.7,
135.6, 133.5, 132.3, 129.9, 129.6, 128.7, 128.6, 128.3, 127.97, 127.95, 127.9, 127.7, 126.9,
126.3, 126.0, 57.0, 26.7; IR (neat) 3055, 2923, 1679, 1600, 1506 cm™'; HRMS (TOF MS CI+) m
/ z caled for CpsHyO (M) 336.1514, found 3316.1514; [a]*p» +5.05 (¢ 1.01, CHCl3); SFC
analysis (OD-H, 20% IPA, 3.0 mL/min) indicated 97% ee: tg (major) = 5.9 minutes, tg (minor) =
6.5 minutes.

HO

(R)
Table 2, entry 11

(R)-Table 2, entry 11. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), I-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-
hydroxymethylphenyl)-1,3,2-dioxaborinane (88 mg, 0.40 mmol, 2.0 equiv), (S)-1 (66 mg, 0.20
mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash
column chromatography (10% EtOAc/hexane) to afford the product as an oil. First run: (51.0
mg, 0.157 mmol, 79%, 82% ee). Second run: (50.0 mg, 0.154 mmol, 77%, 81% ee). TLC R¢=
0.2 (20% EtOAc/hexanes); '"H NMR (500 MHz, CDCl;) 8 7.82-7.76 (m, 1H), 7.74 (d, ] = 8.7
Hz, 1H), 7.71-7.66 (m, 1H), 7.46 (s, 1H), 7.41 (dt, J = 9.5, 4.4 Hz, 2H), 7.34-7.24 (m, 5H),
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7.24-7.19 (m, 1H), 7.15 (d, J = 8.4 Hz, 4H), 5.69 (s, 1H), 4.64 (d, J=4 Hz, 2H), 1.77 (t, J=4.5
Hz, 1H); ®C NMR (125 MHz, CDCLs) § 143.7, 143.3, 141.5, 139.1, 133.5, 132.3, 129.9, 129.6,
128.5, 128.1, 128.02, 127.96, 127.9, 127.7, 127.3, 126.6, 126.1, 125.8, 65.2, 56.8; IR (neat) 3330
(br), 2953, 1600, 1506 cm™'; HRMS (TOF MS CI+) m / z caled for CoyHisO (M — 2H)"
322.1358, found 322.1364; [a]*p —18.3 (¢ 1.66, CHCl;); SFC analysis (AD-H, 30% MeOH, 2.5
mL/min) indicated 89% ee: tg (major) = 4.3 minutes, tg (minor) = 6.1 minutes.

BocHN

(R)
Table 2, entry 13

(R)-Table 2, entry 12. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.2 equiv), potassium tert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(4-{[(tert-
butoxycarbonyl)amino]methyl} phenyl)-1,3,2-dioxaborinane (128 mg, 0.400 mmol, 2.00 equiv),
(8)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The product
was purified by flash column chromatography (15-25% Et,O/hexanes) to afford the product as a
white solid. First run: (71.0 mg, 0.168 mmol, 84%, 92% ee). Second run: (70.5 mg, 0.166
mmol, 83%, 89% ee). TLC Ry = 0.3 (20% EtOAc/hexanes); m.p. = 57 °C; '"H NMR (500 MHz,
CDCl) 8 7.81-7.76 (m, 1H), 7.74 (d, J = 8.6 Hz, 1H), 7.71-7.66 (m, 1H), 7.45 (s, 1H), 7.41 (dt,
J=9.5,1.0 Hz, 2H), 7.28 (t, J = 7.4 Hz, 3H), 7.22 (d, J= 7.6 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H),
7.14 (d, J = 7.5 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 5.67 (s, 1H), 4.83 (br s, 1H), 4.29 (d, J=5.1
Hz, 2H), 1.45 (s, 9H); *C NMR (125 MHz, CDCl;) 8 156.0, 143.7, 142.9, 141.5, 137.1, 133.5,
132.2, 129.9, 129.6, 128.5, 128.1, 128.01, 127.95, 127.8, 127.64, 127.59, 126.5, 126.1, 125.8,
79.5, 56.7, 44.4, 28.5; IR (neat) 3346, 2876, 1698, 1600, 1365 cm™'; HRMS (TOF MS ES+) m /
z caled for CooHz00,N (M + Na)' 446.2096, found 446.2078; [a]®» —14.3 (c 4.4, CHCl3); SFC
analysis (AS-H, 20% MeOH, 2.5 mL/min) indicated 92% ee: tg (major) = 4.3 minutes, tg (minor)
= 4.7 minutes.

BocHN

¢

Table 2(,sgntry 14
(R)-Table 2, entry 13. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(4-{[(tert-butoxycarbonyl)amino]methyl}phenyl)-1,3,2-
dioxaborinane (128 mg, 0.400 mmol, 2.00 equiv), (S)-1 (66 mg, 0.20 mmol, 1.0 equiv),
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tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash column
chromatography (15-25% Et,O/hexanes) to afford the product as a white solid. First run: (84.0
mg, 0.198 mmol, 99%, 96% ee). Second run: (75.4 mg, 0.178 mmol, 89%, 94% ee). TLC R¢ =
0.3 (20% EtOAc/hexanes); m.p. = 57 °C; '"H NMR (500 MHz, CDCl3) & 7.81-7.76 (m, 1H),
7.74 (d, J= 8.6 Hz, 1H), 7.71-7.66 (m, 1H), 7.45 (s, 1H), 7.41 (dt, J=9.5, 1.0 Hz, 2H), 7.28 (t, J
=7.4 Hz, 3H), 7.22 (d, J= 7.6 Hz, 1H), 7.19 (d, J = 8.0 Hz, 2H), 7.14 (d, J = 7.5 Hz, 2H), 7.11
(d, J = 8.0 Hz, 2H), 5.67 (s, 1H), 4.83 (br s, 1H), 4.29 (d, J = 5.1 Hz, 2H), 1.45 (s, 9H); *C
NMR (125 MHz, CDCl;) 6 156.0, 143.7, 142.9, 141.5, 137.1, 133.5, 132.2, 129.9, 129.6, 128.5,
128.1, 128.01, 127.95, 127.8, 127.64, 127.59, 126.5, 126.1, 125.8, 79.5, 56.7, 44.4, 28.5; IR
(neat) 3346, 2876, 1698, 1600, 1365 cm™; HRMS (TOF MS ES+) m / z caled for Ca9H9O2N (M
+ Na)" 446.2096, found 446.2078; [a]*» +22.1 (¢ 1.01, CHCl;); SFC analysis (AS-H, 20%
MeOH, 2.5 mL/min) indicated 96% ee: tg (major) = 4.5 minutes, tg (minor) = 4.3 minutes.

(S)
Table 2, entry 15

(S)-Table 2, entry 14. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-((dimethylamino)-5-
pyrimidinylphenyl)-1,3,2-dioxaborinane (94 mg, 0.40 mmol, 2.0 equiv), ($)-1 (66 mg, 0.20
mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash
column chromatography (5% EtOAc/benzene) to afford the product as a white solid. First run:
(58.2 mg, 0.171 mmol, 86%, 89% ee). Second run: (58.6 mg, 0.173 mmol, 86%, 89% ee). TLC
R; = 0.5 (5% EtOAc/benzene); m.p. = 45-47 °C; "H NMR (500 MHz, CDCl3) & 8.04 (s, 2H),
7.73-7.67 (m, 1H), 7.66 (d, J = 8.6 Hz, 1H), 7.64-7.59 (m, 1H), 7.40 (s, 1H), 7.33 (dt, J = 9.5,
3.5 Hz, 2H), 7.23-7.16 (m, 3H), 7.15-7.10 (m, 1H), 7.06 (d, J = 7.6 Hz, 2H), 2.39 (s, 1H), 3.08
(s, 6H); *C NMR (125 MHz, CDCl3) § 161.3, 158.5, 142.9, 140.7, 133.5, 132.3, 129.8, 128.7,
128.3, 127.9, 127.67, 127.65, 127.6, 126.8, 126.3, 125.9, 123.6, 51.7, 37.2; IR (neat) 3054, 3023,
2861, 1599, 1531 cm™; HRMS (TOF MS ES+) m / z caled for Cp3Hy N3 (M + H)™ 340.1814,
found 340.1819; [a]*y +15.7 (¢ 2.51, CHCIls); SFC analysis (AD-H, 30% MeOH, 2.5 mL/min)
indicated 89% ee: tr (major) = 4.6 minutes, tg (minor) = 6.4 minutes.

NM92

N )%N
(L
(R)
Table 2, entry 16
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(S)-Table 2, entry 15. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-((dimethylamino)-5-pyrimidinylphenyl)-1,3,2-dioxaborinane
(94 mg, 0.40 mmol, 2.0 equiv), (S)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and
toluene (1 mL). The product was purified by flash column chromatography (5% EtOAc/benzene)
to afford the product as a white solid (50.8 mg, 0.150 mmol, 75%, 92% ee). TLC R¢= 0.5 (5%
EtOAc/benzene); m.p. = 45-47 °C; "H NMR (500 MHz, CDCl3) 8 8.04 (s, 2H), 7.73-7.67 (m,
1H), 7.66 (d, J = 8.6 Hz, 1H), 7.64-7.59 (m, 1H), 7.40 (s, 1H), 7.33 (dt, J = 9.5, 3.5 Hz, 2H),
7.23-7.16 (m, 3H), 7.15-7.10 (m, 1H), 7.06 (d, J = 7.6 Hz, 2H), 2.39 (s, 1H), 3.08 (s, 6H); *C
NMR (125 MHz, CDCl3) 6 161.3, 158.5, 142.9, 140.7, 133.5, 132.3, 129.8, 128.7, 128.3, 127.9,
127.67, 127.65, 127.6, 126.8, 126.3, 125.9, 123.6, 51.7, 37.2; IR (neat) 3054, 3023, 2861, 1599,
1531 cm™; HRMS (TOF MS ES+) m / z caled for CaHa N3 (M + H)™ 340.1814, found
340.1819; [a]”» —13.2 (¢ 0.675, CHCl3); SFC analysis (AD-H, 30% MeOH, 2.5 mL/min)
indicated 92% ee: tr (major) = 6.1 minutes, tg (minor) = 4.5 minutes.

(S)
Table 2, entry 17

(S)-Table 2, entry 16. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5,5-dimethyl-2-(3-furanyl)-1,3,2-
dioxaborinane (72 mg, 0.40 mmol, 2.0 equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv),
tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash column
chromatography (0.5-1% Et,O/pentane) to afford the product as a white solid. First run: (45.8
mg, 0.161 mmol, 80%, 94% ee). Second run: (44.0 mg, 0.155 mmol, 78%, 94% ee). TLC R¢ =
0.5 (1% Et,0/pentane); m.p. = 65-67 °C; "H NMR (500 MHz, CDCl3) & 7.83-7.69 (m, 3H),
7.60 (s, 1H), 7.47-7.37 (m, 3H), 7.34 (dd, J = 8.6, 1 Hz, 1H), 7.31-7.16 (m, 5H), 6.97 (s, 1H),
6.26 (s, 1H), 5.42 (s, 1H); *C NMR (125 MHz, CDCl3) & 143.4, 143.3, 141.3, 141.1, 133.5,
132.4, 129.0, 128.6, 128.3, 128.1, 128.0, 127.7, 127.6, 127.1, 126.7, 126.2, 125.8, 111.6, 48.3;
IR (neat) 3145, 3024, 1599, 1492 cm™; HRMS (TOF MS CI+) m / z caled for Co1H;60 (M)
284.1201, found 284.1203; [a]*p +22.3 (¢ 1.67, CHCl3); SFC analysis (AD-H, 5% IPA, 2.5
mL/min) indicated 94% ee: tr (major) = 12.2 minutes, tg (minor) = 11.3 minutes.

(R)
Table 2, entry 18

(S)-Table 2, entry 17. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
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Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(3-furanyl)-1,3,2-dioxaborinane (72 mg, 0.40 mmol, 2.0
equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The
product was purified by flash column chromatography (0.5-1% Et,O/pentane) to afford the
product as a white solid. First run: (35.5 mg, 0.125 mmol, 62.5 %, 82% ee). Second run: (38.7
mg, 0.136 mmol, 68%, 84% ee). TLC R;= 0.5 (1% Et,O/pentanc); m.p. = 65-67 °C; '"H NMR
(500 MHz, CDCls) 8 7.83-7.69 (m, 3H), 7.60 (s, 1H), 7.47-7.37 (m, 3H), 7.34 (dd, J= 8.6, 1 Hz,
1H), 7.31-7.16 (m, 5H), 6.97 (s, 1H), 6.26 (s, 1H), 5.42 (s, |H); *C NMR (125 MHz, CDCl;) §
143.4, 143.3, 141.3, 141.1, 133.5, 132.4, 129.0, 128.6, 128.3, 128.1, 128.0, 127.7, 127.6, 127.1,
126.7, 126.2, 125.8, 111.6, 48.3; IR (neat) 3145, 3024, 1599, 1492 cm™; HRMS (TOF MS CI+)
m / z caled for C;H 140 (M)" 284.1201, found 284.1203; [a]*’» —22.0 (¢ 1.00, CHCl;); SFC
analysis (AD-H, 5% IPA, 2.5 mL/min) indicated 84% ee: tr (major) = 12.2 minutes, tg (minor) =
13.4 minutes.

(S)
Table 2, entry 19

(S)-Table 2, entry 18. Using representative procedure A outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv),
tricyclohexylphosphine (11 mg, 0.040 mmol, 0.20 equiv), potassium fert-butoxide (45 mg, 0.40
mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0 equiv), 5-(5,5-dimethyl-1,3,2-dioxaborinan-
2-yl)-1-methyl-1H-indole (97 mg, 0.40 mmol, 2.0 equiv), (S)-1 (66 mg, 0.20 mmol, 1.0 equiv),
tetrahydrofuran (1 mL) and toluene (1 mL). The product was purified by flash column
chromatography (5-20% Et,O/hexane, 0.5% TEA) to afford the product as a white solid. First
run: (63.4 mg, 0.182 mmol, 91%, 92% ee). Second run: (61.4 mg, 0.178 mmol, 89%, 93% ee).
TLC R¢= 0.3 (20% Et,0/hexane); m.p. = 49—52 °C; '"H NMR (500 MHz, CDCl;) § 7.80-7.75
(m, 1H), 7.73 (d, J = 8.6 Hz, 1H), 7.70-7.64 (m, 1H), 7.50 (s, 1H), 7.40 (dt, J = 9.3, 4.9 Hz, 2H),
7.37-7.31 (m, 2H), 7.27 (t, J = 7.3 Hz, 2H), 7.25-7.16 (m, 4H), 7.07 (dd, J = 8.7, 1.0 Hz, 1H),
6.98 (d, J = 2.9 Hz, 1H), 6.36 (d, J = 2.9 Hz, 1H), 5.83 (s, 1H), 3.72 (s, 3H); *C NMR (125
MHz, CDCls) § 144.7, 142.6, 135.6, 134.9, 133.5, 132.2, 129.8, 129.2, 128.55, 128.52, 128.4,
128.0, 127.9, 127.8, 127.6, 126.3, 126.0, 125.6, 123.9, 121.7, 109.2, 101.1, 57.1, 33.0; IR (neat)
3022, 2884, 1599, 1489 cm™'; HRMS (TOF MS ES+) m / z caled for CosHy N (M + Na)
370.1572, found 370.1576; [a]*p —10.8 (¢ 1.00, CHCl;); SFC analysis (AD-H, 20% MeOH, 2.5
mL/min) indicated 93% ee: tg (major) = 8.1 minutes, tg (minor) = 9.0 minutes.

Single crystals suitable for X-ray crystallographic analysis were grown by slow diffusion of

hexane into a solution of (S)-Table 2, entry 19 in benzene at 4 °C. See Section VIII for
crystallographic data.
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(R)
Table 2, entry 20

(R)-Table 2, entry 19. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.3 mg, 0.021 mmol, 0.11
equiv), potassium fert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60 mmol, 3.0
equiv), 5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-1-methyl-1H-indole (97 mg, 0.40 mmol, 2.0
equiv), ($)-1 (66 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL). The
product was purified by flash column chromatography (5-20% Et,O/hexanes, 0.5% TEA) to
afford the product as a white solid. First run: (41.5 mg, 0.119 mmol, 57%, 92% ee). Second run:
(57.0 mg, 0.164 mmol, 82%, 92% ee). Analytical data is consistent with the values listed above
for (§)-Table 2, entry 12. [a]®, +6.0 (¢ 0.9, CHCI;); SFC analysis (AD-H, 20% MeOH, 2.5
mL/min) indicated 93% ee: tg (major) = 8.9 minutes, tg (minor) = 8.1 minutes.

OMe

.
SO0

(R)
Table 3, entry 1

(R)-Table 3, entry 1. Using representative procedure B above, the following amounts of
reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.3 mg, 0.0210 mmol,
0.11 equiv), potassium fert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 uL, 0.60
mmol, 3.0 equiv), 5,5-dimethyl-2-(4-methoxyphenyl)-1,3,2-dioxaborinane (88 mg, 0.40 mmol,
2.0 equiv), ($)-SI-6 (69 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1 mL).
The product was purified by flash column chromatography (1-3% Et,O/hexanes) to afford the
product as a colorless oil. First run: (54.8 mg, 0.156 mmol, 78%, 81% ee). Second run: (55.8
mg, 0.159 mmol, 80%, 81% ee). TLC R¢= 0.4 (10% Et,0/Hexanes); "H NMR (500 MHz,
CDCl3) 6 7.56 (d,J="7.2,2H), 7.51 (d,J="7.1,2H), 7.42 (t, J= 7.1, 2H), 7.29 (m, 3H), 7.19 (m,
5H), 7.06 (d, J= 7.8, 2H), 6.83 (d, J = 8.2, 2H) 5.53 (s, 1H), 3.78 (s, 3H); °C NMR (125 MHz,
CDCl;) 6 158.2, 144.3, 143.5, 141.0, 139.2, 136.2, 130.5, 129.9, 129.5, 128.9, 128.5, 128.3,
127.15, 127.14, 126.4, 113.9, 55.9, 55.4; IR (neat) 3020, 2996, 1508, 1244, 1030 cm™'; HRMS
(TOF MS ES+) m / z caled for Co6H,0 (M + Na)'™ 350.1671, found 367.1679; [a]*p +1.2 (¢
1.01, CHCI;), SFC analysis (AD-H, 10% MeOH, 2.5 mL/min) indicated 84% ee: tg (minor) =
21.5 minutes, tg (major) = 19.8 minutes.
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| A
Ph N
(R)
Table 3, entry 2

(R)-Table 3, entry 2. Using representative procedure B above, the following amounts and
reagents: 1,8-bis(1,5-cyclooctadiene)nickel (8.3 mg, 0.030 mmol, 0.10 equiv), 1,3-bis(2,4,6-
trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (12 mg, 0.030 mmol, 0.10 equiv),
potassium tert-butoxide (64 mg, 0.60 mmol, 2.0 equiv), 4-(5,5-dimethyl-1,3,2-dioxaborinan-2-
yl)-N, N-dimethylaniline (134 mg, 0.600 mmol, 2.00 equiv), ($)-SI-6 (103 mg, 0.300 mmol, 1.00
equiv) and 1-butanol (54 pL, 0.90 mmol, 3.00 equiv). Purified by flash column chromatography
(0-10% Et,O/hexanes) to afford (R)-8, as a light yellow oil (55 mg, 0.15 mmol, 75%). TLC R¢=
0.3 (10% Et,0/Hexanes); '"H NMR (500 MHz, CDCl3) & 7.57 (d, J = 7.2, 2H), 7.49 (d, J = 8.2,
2H), 7.41 (t,J=17.7, 2H), 7.29 (m, 3H), 7.27 (s, 1H) 7.21 (m, 5H), 7.02 (dd, J = 8.6, 2H) 6.67 (d,
J=28.9, 2H), 6.4 (d, J=2.8, 1H), 5.5 (s, 1H), 2.9 (s, 3H); *C NMR (125 MHz, CDCl;) & 149.2,
144.7, 143.9, 141.1, 139.0, 131.9, 130.2, 129.9, 129.5, 128.8, 128.4, 127.20, 127.15, 127.1,
126.3, 112.7, 55.7, 40.8; IR (neat) 3024, 2841, 2360, 1613, 1485, 1347, 763 cm™'; HRMS (TOF
MS EI+) m / z caled for Co7HpsO (M + Na)™ 364.2065, found 364.2061; [a]*p —2.9 (¢ 1.07,
CHCIs); SFC analysis (AD-H, 16% MeOH, 3.0 mL/min) indicated 79% ee: tg (minor) = 26.3
minutes, tg (major) = 11.6 minutes.

BocHN

¢

SO0

(S)
Table 3, entry 3

tert-butyl 4-([1,1'-biphenyl]-4-yl(phenyl)methyl)benzylcarbamate (10). Using representative
procedure B outlined above, the following amounts of reagents were used: 1,8-bis(1,5-
cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-bis(2,4,6-trimethylphenyl)-4,5-
dihydroimidazolium tetrafluoroborate (8.67 mg, 0.022 mmol, 0.11 equiv), potassium tert-
butoxide (45 mg, 0.4 mmol, 2.0 equiv), tert-butyl 4-(5,5-dimethyl-1,3,2-dioxaborinan-2-
yl)benzylcarbamate (127.3 mg, 0.200 mmol, 2.00 equiv), S-SI-6 (68.9 mg, 0.200 mmol, 1.00
equiv) and 1-butanol (54 pL, 0.60 mmol, 3.0 equiv). Purified by flash column chromatography
(0-15 % EtOAc/Hexane) to afford to afford the desired triarylmethane as a clear colorless oil (48.5
mg, 54%); TLC Ry= 0.1 (9:1 Hexanes:EtOAc); "H NMR (500 MHz, CDCl3) & 7.57 (dd, J = 1.5,
J=28.4,2H), 7.51 (d, J = 8.3, 2H), 7.39 (t, J = 7.5, 2H), 7.29 (m, 3H), 7.25 (m, 3H), 7.15 (m,
6H), 5.56 (s, 1H), 4.82 (s, 1H), 4.30 (d, J = 5.3, 1H); *C NMR (125 MHz, CDCl3) § 156.0,
143.9, 143.13, 143.05, 140.9, 139.3, 137.1, 129.9, 129.8, 129.5, 128.9, 128.5, 127.6, 127.3,
127.16, 127.14, 126.5, 56.3, 44.3, 28.5; IR (neat) 3294, 3028, 1695, 1486, 1316, 1016, 757 cm™';
HRMS (TOF MS EI+) m /z caled for C3HyNO, [M+Na]™ 472.2253, found 472.2261. [a]*p —
8.2 SFC analysis (AS-H, 20% MeOH, 2.5 mL/min) indicated 92% ee: tg (major) = 6.86
minutes, tg (minor) = 7.47 minutes.
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(R)
Table 3, entry 4

(R)-Table 3, entry 3. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-1-methyl-1H-indole (97 mg, 0.40
mmol, 2.0 equiv), (5)-SI-6 (69 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1
mL). The product was purified by flash column chromatography (5-20% Et,O/hexane, 0.5%
TEA) to afford the product as a white solid. First run: (61.0 mg, 0.163mmol, 82%, 96% ee).
Second run: (37.8 mg, 0.101 mmol, 51%, 96% ee). TLC R¢= 0.3 (10% EtOAc/hexanes); m.p. =
54-55 °C; "H NMR (400 MHz, CDCls) & 7.56 (d, J= 7.4, 2H), 7.49 (d, J = 8.2, 2H), 7.37 (t, J
7.4, 2H), 7.27 (m, 3H), 7.26 (s, 1H) 7.22 (m, 9H), 7.07 (dd, J = 1.3, 8.6, 1H) 6.87 (d, J = 3.0,
1H), 6.37 (d, J = 2.8, 1H), 5.70 (s, 1H), 3.73 (s, 3H); *C NMR (100 MHz, CDCL;) & 144.9,
144.2, 141.1, 138.9, 135.6, 135.1, 130.1, 129.7, 129.2, 128.8, 128.6, 128.4, 127.17, 127.15,
127.0, 126.2, 123.8, 121.6, 109.2, 101.1, 56.7, 32.9; IR (neat) 3025, 2360, 1486, 1449, 1246,
1006, 760 cm™'; HRMS submitted; [a]*p —5.2; SFC analysis (AD-H, 25% MeOH, 2.5 mL/min)
indicated 96% ee: tg (major) = 11.3 minutes, tg (minor) = 16.1 minutes.

a ) O
Table 3, entry 5
(R)-Table 3, entry 4. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
Bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-1-methyl-1H-indole (97 mg, 0.40
mmol, 2.0 equiv), (S)-SI-7 (67 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1
mL). The product was purified twice by flash column chromatography (6% Et,O/hexane and
then 60% benzene/pentane) to afford the desired triarylmethane as a white solid. First run: (58.5
mg, 0.161 mmol, 80%, 87% ee). Second run: (58.5 mg, 0.161 mmol, 80%, 87% ee). TLC R¢ =
0.6 (40% pentane/benzene); m.p. = 149-151 °C; '"H NMR (500 MHz, CDCl;) & 7.59 (s, 1H),
7.34 (s, 1H), 7.29 (d, J = 8.3 Hz, 2H), 7.23 (s,1H), 7.18 (t, J = 7.4 Hz, 2H), 7.15-7.09 (m, 2H),
7.07 (t,J= 7.4 Hz, 4H), 6.95 (d, J = 8.6 Hz, 1H), 6.90 (d, J = 2.8 Hz, 1H), 6.57 (s, 1H), 6.29 (d,
J=2.8 Hz, 1H), 5.58 (s, 1H), 3.63 (s, 3H); *C NMR (125 MHz, CDCl;)  144.9, 143.9, 141.7,
138.5, 135.6, 135.0, 130.3, 130.1, 129.7, 129.2, 128.5, 128.3, 126.4, 126.2, 125.8, 123.7, 121.5,
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109.2, 109.0, 101.1, 56.7, 33.0; IR (neat) 3145, 3024, 1599, 1492 cm™; [a]®y —3.1 (¢ 2.24,
CHCIl3); HRMS submitted; SFC analysis (OJ-H, 30% MeOH, 3.0 mL/min) indicated 87% ee: tr
(major) = 23.6 minutes, tg (minor) = 26.2 minutes.

MeN:/(\\
o N T
T T w

Table 3, entry 6

(R)-Table 3, entry S. Using representative procedure B outlined above, the following amounts
of reagents were used: 1,8-bis(1,5-cyclooctadiene)nickel (5.5 mg, 0.020 mmol, 0.10 equiv), 1,3-
bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazolium tetrafluoroborate (8.27 mg, 0.0210 mmol,
0.105 equiv), potassium tert-butoxide (45 mg, 0.40 mmol, 2.0 equiv), 1-butanol (54 pL, 0.60
mmol, 3.0 equiv), 5-(5,5-dimethyl-1,3,2-dioxaborinan-2-yl)-1-methyl-1H-indole (97 mg, 0.40
mmol, 2.0 equiv), (S)-SI-8 (67 mg, 0.20 mmol, 1.0 equiv), tetrahydrofuran (1 mL) and toluene (1
mL). The product was purified twice by flash column chromatography (6% EtOAc/hexanes and
then 70% benzene/pentane) to afford the desired triarylmethane as a white solid. First run: (51.4
mg, 0.119 mmol, 60%, 93% ee). Second run: (52.0 mg, 0.121 mmol, 60%, 93% ee). TLC R¢ =
0.3 (40% pentane/benzene); m.p. = 81-84 °C; '"H NMR (500 MHz, CDCl;) & 7.43 (s, J = 8.0
2H), 7.33 (s, 1H), 7.29 (t, J = 7.4 Hz, 2H), 7.24 (s,1H), 7.22-7.14 (m, 5H), 7.10 (s, 1H), 7.06 (dt,
J=28.2,2.0 Hz, 2H), 7.01 (d, J= 2.7 Hz, 1H), 6.90 (d, J = 8.2 Hz, 1H), 6.39 (d, /= 2.5 Hz, 1H),
5.69 (s, 1H), 4.27 (s, 4H), 3.76 (s, 3H); *C NMR (125 MHz, CDCl;) § 144.9, 143.8, 143.7,
143.1, 138.4, 135.6, 135.1, 134.8, 130.0, 129.7, 129.2, 128.6, 128.4, 126.6, 126.2, 123.8, 121.6,
120.2, 117.6, 115.8, 109.2, 101.1, 64.58, 64.56, 56.7, 33.0; IR (neat) 2916, 1586, 1513, 1449 cm’
' HRMS (TOF MS ES+) m / z caled for C30HasOoN (M + Na)* 454.1783, found 454.1772;
[a]®p —8.2 (¢ 2.36, CHCIs); SFC analysis (OD-H, 25% IPA, 2.5 mL/min) indicated 93% ee: tr
(major) = 23.6 minutes, tg (minor) = 26.2 minutes.

s

Co 0

(R)-SI-9

(R)-SI-9. Prepared according to general procedure B using the following amounts and reagents:
Ni(cod), (2.8 mg, 0.010 mmol, 0.10 equiv), 1,3-bis(2,4,6-trimethylphenyl)-4,5-
dihydroimidazolium tetrafluoroborate (3.9 mg, 0.010 mmol, 0.10 equiv), potassium tert-butoxide
(22 mg, 0.20 mmol, 2.0 equiv), 5,5-dimethyl-2-(thiophen-2-yl)-1,3,2-dioxaborinane (39.2 mg,
0.200 mmol, 2.00 equiv), (S)-1 (33.1 mg, 0.100 mmol, 1.00 equiv) and 1-butanol (27 pL, 0.30
mmol, 3.0 equiv). Purified by flash column chromatography (0-5% Et,O/hexanes) to afford the
desired triarylmethane as a yellow solid (11.4 mg, 0.0379 mmol, 38%). Analytical data is
consistent with literature values.” '"H NMR (400 MHz, CDCl;) & 7.84-7.72 (m, 3H), 7.61 (s,
1H), 7.37-7.41 (m, 2H), 7.37 (dd, J = 1.6, 8.5), 7.34—7.20 (m, 6H), 6.95 (t, J=4.3), 6.73 (d, J =
3.3), 5.84 (s, 1H); *C NMR & (125 MHz, CDCls) § 147.8, 143.7, 141.4, 133.5, 132.4, 129.1,
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128.6, 128.2, 128.1, 127.7, 127.5, 127.4, 126.9, 126.8, 126.7, 126.2, 125.9, 124.8, 52.3 [a]”p —

9.3 (¢ 0.57, CHCls).

V1. Tables of results using alternative lisands and bases.

Other ligands and bases were tested under reaction conditions similar to Table 1. Representative

examples are shown below.

Table SI-1

Me_Me Ni(cod), (10 mol %)

OBoc Ligand (20 mol %)

P

Ph _Oo. O -
+7°B K3PO, (1.5 equiv.) OO Ph

OMe

| .
(S)-3 p-MeOCgH,KOt-Bu (1 equiv.)
(2 equiv.) 20h (R)-2

Entry ligand yield®
1 DPEphos (Bis[(2-diphenylphosphino)phenyl] ether) <5%
2 Cy-DPEphos (Bis[(2-dicyclohexylphosphino)phenyl] ether) < 5%
3 DPPO (1,8-bis(diphenylphosphino)octane) 13%
4 PPh3 (triphenylphosphine) 22%
5 P(t-Bu); tri-tert-butylphosphine <5%
6 XPhos (2-Dicyclohexylphosphino-2',4',6"-triisopropylbiphenyl) < 5%
7 SPhos (2-Dicyclohexylphosphino-2',6'-dimethoxybiphenyl) < 5%
8 SIPr-HBF4 (1,3-Bis(2,6-diisopropylphenyl)- 31%

4,5-dihydroimidazolium tetrafluoroborate
9 tricyclohexylphosphine 86%
10 PCys; tricylohexylphosphine (11 mol %) 83%
11 SIMes-HBF,4 1,3-bis(2,4,6-trimethylphenyl)- 84%

4,5-dihydroimidazolium tetrafluoroborate
12 None <5%

aDetermined by 'H NMR analysis using an internal standard (PhSiMe;).

Table SI-2
{ )Y Me Me
N Ni(cod), (10 mol %)
PCys; (20 mol %
oo L Ya 0
+ B -

Ph ;|3-MeOCGH4 Base (2 equiv)
(S)1 (2 equiv.) n-BuOH (3 equiv)

OMe

SO

THF:PhMe (1:1), r.t., 24 h (R)-2
Ent B yield SMee product es
niry aSe ()@ (%) ee (%)Y (%)
1 LiOt-Bu 8 98 53 54
2 NaOt-Bu 75 94 93 99
3 KOt-Bu 87 93 92 99

b1solated yield after chromatography. °Determined by chiral SFC chromatography.
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VIII. Crystallographic Data

(S)
Table 2, entry 19

X-ray Data Collection, Structure Solution and Refinement for (S)-Table 2, entry 19.

A colorless crystal of approximate dimensions 0.22 x 0.28 x 0.33 mm was mounted on a glass
fiber and transferred to a Nonius FR-591 rotating-anode system with Bruker APEX detector
(Montels Optics). The APEX2' program package was used to determine the unit-cell parameters
and for data collection (2.0 sec/frame scan time). The raw frame data was processed using
SAINT? and SADABS’ to yield the reflection data file. Subsequent calculations were carried out
using the SHELXTL" program. The diffraction symmetry was 2/m and the systematic absences
were consistent with the monoclinic space groups P2; and P2;/m. It was later determined that
space group P2; was correct.

The structure was solved by direct methods and refined on F* by full-matrix least-squares
techniques. The analytical scattering factors’ for neutral atoms were used throughout the

analysis. Hydrogen atoms were located from a difference-Fourier map and refined (x,y,z and
Uiso)~

At convergence, wR2 = 0.0770 and Goof = 1.043 for 328 variables refined against 3454 data

(0.82A), R1 = 0.0297 for those 3412 data with I > 2.00(I). The absolute structure was assigned
according to the methods of Parsons and Flack®”.
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Definitions:
WR2 = [Z[w(F,-F2)*] / Z[w(F.2)*] 1
R1 = Z|[F|-[Fe[| / Z|F,|

Goof = S = [S[w(F,>-F5)*] / (n-p)]"* where n is the number of reflections and p is the total
number of parameters refined.

The thermal ellipsoid plot is shown at the 50% probability level.
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Table 1. Crystal data and structure refinement for erj10.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal color

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°

Absorption correction

erj10 (Michael Harris)

Cy Hai N

347.44

1732) K

1.54178 A

Monoclinic

P2,

a=8.6116(2) A a=90°.

b=11.5924(2) A = 100.1452(7)°.

c=9.6267(2) A Y =90°.
946.00(3) A3

2

1.220 Mg/m?3

0.534 mm-!

368

colorless

0.331 x 0.280 x 0.218 mm?>

4.666 to 69.774°
9<h<10,-14<k<14,-11</<11
24745

3454 [R(int) = 0.0343]

99.4 %

Semi-empirical from equivalents
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Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(]) = 3412 data]
R indices (all data, 0.82A)

Absolute structure parameter

Largest diff. peak and hole

Full-matrix least-squares on F?
3454/1/328

1.043

R1=0.0297, wR2 =0.0765
R1=0.0302, wR2 =0.0770
20.10(16)

0.157 and -0.146 ¢.A"3
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 10%)

for erj10. U(eq) is defined as one third of the trace of the orthogonalized UY tensor.

X y z U(eq)
N(1) 13910(2) 6748(1) 9901(2) 23(1)
C(1) 9548(2) 10396(1) 8488(2) 19(1)
C(2) 10723(2) 9410(1) 8861(2) 19(1)
C(3) 10709(2) 8428(2) 8045(2) 20(1)
C4) 11837(2) 7559(2) 8465(2) 20(1)
C(5) 12142(2) 6453(2) 7916(2) 25(1)
C(6) 13398(2) 6000(2) 8817(2) 26(1)
C(7) 12970(2) 7715(2) 9709(2) 21(1)
C(8) 13009(2) 8707(2) 10529(2) 22(1)
C) 11880(2) 9540(2) 10092(2) 21(1)
C(10) 15216(2) 6573(2) 11064(2) 28(1)
cn 7966(2) 10000(1) 7634(2) 19(1)
C(12) 7165(2) 9073(2) 8182(2) 22(1)
Cc(13) 5735(2) 8692(2) 7493(2) 24(1)
Cc(14) 4987(2) 9213(2) 6213(2) 22(1)
C(15) 3499(2) 8845(2) 5466(2) 27(1)
C(16) 2814(2) 9384(2) 4243(2) 31(1)
c7 3574(2) 10329(2) 3729(2) 31(1)
C(18) 5014(2) 10701(2) 4422(2) 26(1)
Cc(19) 5763(2) 10152(2) 5674(2) 21(1)
C(20) 7255(2) 10522(2) 6409(2) 21(1)
c2n 10306(2) 11392(1) 7807(2) 20(1)
C(22) 10357(2) 12484(2) 8399(2) 21(1)
C(23) 11043(2) 13406(2) 7801(2) 25(1)
C(24) 11687(2) 13242(2) 6596(2) 28(1)
C(2%) 11653(2) 12143(2) 5993(2) 29(1)
C(26) 10969(2) 11228(2) 6599(2) 24(1)
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Table 3. Bond lengths [A] and angles [°] for erj10.

N(1)-C(6)
N(1D)-C(7)
N(1)-C(10)
C(1)-C(2)
C(1)-C(21)
C(1)-C(11)
C(1)-H(1A)
C(2)-C(3)
C(2)-C9)
C(3)-C4)
C(3)-H(33A)
C4)-C(7)
C4)-C(5)
C(5)-C(6)
C(5)-H(5A)
C(6)-H(6A)
C(7)-C(8)
C(8)-C(9)
C(8)-H(8A)
C(9)-H(9A)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-C(20)
C(11)-C(12)
C(12)-C(13)
C(12)-H(12A)
C(13)-C(14)
C(13)-H(13A)
C(14)-C(15)
C(14)-C(19)
C(15)-C(16)
C(15)-H(15A)
C(16)-C(17)

1.369(3)
1.376(2)
1.455(2)
1.527(2)
1.529(2)
1.532(2)
0.96(2)
1.382(2)
1.416(2)
1.409(2)
0.96(2)
1.417(2)
1.428(2)
1.367(3)
0.96(3)
0.95(3)
1.392(3)
1.382(2)
0.95(2)
0.95(3)
0.96(3)
0.95(3)
0.94(3)
1.370(2)
1.427(2)
1.365(3)
1.00(3)
1.421(3)
0.96(3)
1.420(3)
1.421(2)
1.370(3)
0.97(3)
1.410(3)
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C(16)-H(16A)
C(17)-C(18)
C(17)-H(17A)
C(18)-C(19)
C(18)-H(18A)
C(19)-C(20)
C(20)-H(20A)
C(21)-C(22)
C(21)-C(26)
C(22)-C(23)
C(22)-H(22A)
C(23)-C(24)
C(23)-H(23A)
C(24)-C(25)
C(24)-H(24A)
C(25)-C(26)
C(25)-H(25A)
C(26)-H(26A)

C(6)-N(1)-C(7)

C(6)-N(1)-C(10)
C(7)-N(1)-C(10)
C(2)-C(1)-C(21)
C(2)-C(1)-C(11)
C(21)-C(1)-C(11)
C(2)-C(1)-H(1A)
C(21)-C(1)-H(1A)
C(11)-C(1)-H(1A)

CB3)-C(2)-C)
CB3)-C(2)-C(1)
C(9)-C2)-C(1)
C(2)-C3)-C4

C(2)-C(3)-H(3A)
C(4)-C(3)-H(3A)

CB3)-CH-C(7)
CB3)-C(H-C(5)

0.99(3)
1371(3)
0.97(3)
1.414(3)
0.94(3)
1.420(2)
0.97(3)
1.386(2)
1.396(3)
1.394(3)
0.95(3)
1.384(3)
0.95(3)
1.398(3)
0.95(3)
1.390(3)
0.94(3)
0.94(3)

108.16(15)
126.79(15)
125.05(16)
110.53(14)
113.04(14)
113.75(14)
105.5(14)

108.4(14)

105.1(13)

119.84(15)
122.97(15)
117.18(15)
119.34(15)
123.2(15)

117.5(15)

119.20(15)
134.29(16)
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C(7)-C(4)-C(5)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5A)
C(4)-C(5)-H(5A)
C(5)-C(6)-N(1)
C(5)-C(6)-H(6A)
N(1)-C(6)-H(6A)
N(1)-C(7)-C(8)
N(D-C(7)-C(4)
C(®)-C(7)-C(4)
C(9)-C(8)-C(7)
C(9)-C(8)-H(8A)
C(7)-C(8)-H(8A)
C(8)-C(9)-C(2)
C(8)-C(9)-H(9A)
C(2)-C(9)-H(9A)
N(1)-C(10)-H(10A)
N(1)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
N(1)-C(10)-H(10C)
H(10A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
C(20)-C(11)-C(12)
C(20)-C(11)-C(1)
C(12)-C(11)-C(1)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12A)
C(11)-C(12)-H(124A)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13A)
C(14)-C(13)-H(13A)
C(15)-C(14)-C(13)
C(15)-C(14)-C(19)
C(13)-C(14)-C(19)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15A)

106.50(15)
106.67(16)
126.2(17)
127.1(17)
110.61(16)
130.1(16)
119.3(16)
129.92(16)
108.06(15)
122.02(16)
117.27(15)
121.0(14)
121.6(14)
122.32(16)
119.6(14)
118.1(14)
109.4(18)
110.4(18)
107(3)
111.3(17)
110(2)
109(2)
118.63(16)
123.31(16)
118.00(15)
121.12(16)
120.4(15)
118.5(15)
121.11(16)
119.9(14)
118.9(14)
122.84(17)
119.03(17)
118.12(16)
120.77(19)
120.4(14)
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C(14)-C(15)-H(15A)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16A)
C(17)-C(16)-H(16A)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17A)
C(16)-C(17)-H(17A)
C(17)-C(18)-C(19)
C(17)-C(18)-H(18A)
C(19)-C(18)-H(18A)
C(18)-C(19)-C(20)
C(18)-C(19)-C(14)
C(20)-C(19)-C(14)
C(11)-C(20)-C(19)
C(11)-C(20)-H(20A)
C(19)-C(20)-H(20A)
C(22)-C(21)-C(26)
C(22)-C(21)-C(1)
C(26)-C(21)-C(1)
C(21)-C(22)-C(23)
C(21)-C(22)-H(22A)
C(23)-C(22)-H(22A)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23A)
C(22)-C(23)-H(23A)
C(23)-C(24)-C(25)
C(23)-C(24)-H(24A)
C(25)-C(24)-H(24A)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25A)
C(24)-C(25)-H(25A)
C(25)-C(26)-C(21)
C(25)-C(26)-H(26A)
C(21)-C(26)-H(26A)

118.8(14)
119.96(18)
120.1(17)
120.0(17)
120.64(19)
119.3(16)
120.0(16)
120.72(19)
118.5(16)
120.8(16)
121.68(17)
118.84(17)
119.47(16)
121.53(16)
121.3(14)
117.1(14)
118.62(16)
119.87(15)
121.51(15)
121.02(16)
118.7(16)
120.3(16)
120.19(17)
120.3(15)
119.5(15)
119.38(17)
117.7(17)
122.8(17)
120.04(17)
121.9(19)
118.0(19)
120.75(17)
117.8(16)
121.4(16)
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Table 4. Anisotropic displacement parameters (A2x 103) for erj10. The anisotropic

displacement factor exponent takes the form: -2m?[ h? a*?Ul! + ... +2hk a* b* U2 ]

Ull U22 U33 U23 U13 U12
N(1) 19(1) 21(1) 30(1) 4(1) (1) 2(1)
c() 19(1) 18(1) 20(1) -1(1) 4(1) o(1)
CQ) 18(1) 18(1) 22(1) 2(1) 5(1) 2(1)
¢&)) 19(1) 22(1) 21(1) 1(1) 4(1) 2(1)
C(4) 20(1) 19(1) 21(1) 1(1) 7(1) 2(1)
C(5) 26(1) 21(1) 28(1) 2(1) (1) -1(1)
C(6) 26(1) 17(1) 35(1) 0(1) 10(1) 2(1)
C(7) 17(1) 21(1) 25(1) 5(1) 7(1) -1(1)
C(®) 19(1) 24(1) 23(1) 2(1) 3(1) 3(1)
C(9) 22(1) 19(1) 22(1) -1(1) 5(1) 2(1)
C(10) 19(1) 29(1) 36(1) 6(1) 4(1) 1(1)
c(11) 17(1) 17(1) 23(1) 2(1) 6(1) o(1)
C(12) 21(1) 21(1) 25(1) 2(1) 5(1) 1(1)
C(13) 22(1) 21(1) 30(1) -1(1) 10(1) 3(1)
C(14) 19(1) 24(1) 26(1) -7(1) 7(1) -1(1)
C(15) 22(1) 30(1) 31(1) 9(1) 8(1) -4(1)
C(16) 23(1) 41(1) 30(1) -13(1) 2(1) 3(1)
c(17) 30(1) 41(1) 21(1) -5(1) -1(1) 2(1)
C(18) 28(1) 30(1) 22(1) 2(1) 5(1) 2(1)
C(19) 21(1) 22(1) 22(1) -5(1) 6(1) 1(1)
C(20) 21(1) 18(1) 24(1) 2(1) (1) -1(1)
c1) 16(1) 20(1) 23(1) 1(1) 1(1) 1(1)
C(22) 16(1) 22(1) 24(1) 0(1) 3(1) 2(1)
C(23) 22(1) 18(1) 34(1) 1(1) 1(1) 0(1)
C(24) 23(1) 25(1) 35(1) 8(1) 5(1) 3(1)
C(25) 26(1) 32(1) 29(1) 3(1) 11(1) -1(1)
C(26) 26(1) 21(1) 28(1) 2(1) 7(1) o(1)

S40



Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)

for erj10.

X y z U(eq)
H(1A) 9310(30) 10660(20) 9370(20) 18(5)
H(3A) 9970(30) 8310(20) 7190(30) 23(5)
H(5A) 11600(30) 6100(20) 7070(30) 35(7)
H(6A) 13920(30) 5280(20) 8790(30) 31(6)
H(8A) 13750(30) 8800(20) 11380(20) 20(5)
H(9A) 11860(30) 10220(20) 10630(20) 22(5)
H(10A) 15640(40) 5810(30) 11000(30) 45(8)
H(10B) 16050(40) 7100(30) 11000(30) 43(7)
H(10C) 14890(30) 6670(20) 11940(30) 33(6)
H(12A) 7670(30) 8710(20) 9100(30) 27(6)
H(13A) 5210(30) 8080(20) 7880(30) 25(6)
H(15A) 2970(30) 8210(20) 5840(20) 24(5)
H(16A) 1800(40) 9100(20) 3710(30) 40(7)
H(17A) 3100(30) 10700(20) 2850(30) 32(6)
H(18A) 5490(30) 11330(20) 4050(30) 31(6)
H(20A) 7740(30) 11170(20) 6020(20) 24(5)
H(22A) 9900(30) 12600(20) 9230(30) 30(6)
H(23A) 11050(30) 14150(20) 8220(30) 27(6)
H(24A) 12190(30) 13880(30) 6240(30) 37(7)
H(25A) 12100(30) 12050(30) 5180(30) 42(7)
H(26A) 10990(30) 10500(20) 6180(30) 31(6)
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Table 6. Torsion angles [°] for erj10.

C21)-C(1)-C(2)-C(3)
C(11)-C(1)-C(2)-C(3)
C21)-C(1)-C(2)-C(9)
C(11)-C(1)-C(2)-C(9)
C(9)-C(2)-C(3)-C(4)
C(1)-C(2)-C(3)-C(4)
C(2)-C(3)-C(4)-C(7)
C(2)-C(3)-C(4)-C(5)
C(3)-C(4)-C(5)-C(6)
C(7)-C(4)-C(5)-C(6)
C(4)-C(5)-C(6)-N(1)
C(7)-N(1)-C(6)-C(5)
C(10)-N(1)-C(6)-C(5)
C(6)-N(1)-C(7)-C(8)
C(10)-N(1)-C(7)-C(8)
C(6)-N(1)-C(7)-C(4)
C(10)-N(1)-C(7)-C(4)
C(3)-C(4)-C(7)-N(1)
C(5)-C(4)-C(7)-N(1)
C3)-CH)-C(7)-C(3)
C(5)-C(4)-C(7)-C(3)
N(D)-C(7)-C(8)-C(9)
C(4)-C(7)-C(8)-C(9)
C(7)-C(8)-C(9)-C(2)
C(3)-C(2)-C(9)-C(8)
C(1)-C(2)-C(9)-C(8)
C(2)-C(1)-C(11)-C(20)
C(21)-C(1)-C(11)-C(20)
C(2)-C(1)-C(11)-C(12)
C(21)-C(1)-C(11)-C(12)
C(20)-C(11)-C(12)-C(13)
C(1)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)

-100.94(18)
27.92)
78.04(18)
-153.15(15)
1.0(2)
179.91(15)
-0.5(2)
178.32(17)
-178.75(18)
0.14(19)
-0.1(2)
0.1(2)
-179.95(16)
179.34(18)
-0.6(3)
0.03(18)
-179.96(15)
178.98(14)
-0.11(18)
-0.4(2)
-179.48(15)
-178.51(16)
0.7(2)
-0.2(3)
-0.6(2)
-179.65(16)
-130.10(16)
-3.0(2)
52.8(2)
179.91(14)
1.3(2)
178.56(16)
-0.6(3)
-179.86(17)
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C(12)-C(13)-C(14)-C(19)
C(13)-C(14)-C(15)-C(16)
C(19)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(17)
C(15)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(19)
C(17)-C(18)-C(19)-C(20)
C(17)-C(18)-C(19)-C(14)
C(15)-C(14)-C(19)-C(18)
C(13)-C(14)-C(19)-C(18)
C(15)-C(14)-C(19)-C(20)
C(13)-C(14)-C(19)-C(20)
C(12)-C(11)-C(20)-C(19)
C(1)-C(11)-C(20)-C(19)
C(18)-C(19)-C(20)-C(11)
C(14)-C(19)-C(20)-C(11)
C(2)-C(1)-C(21)-C(22)
C(11)-C(1)-C(21)-C(22)
C(2)-C(1)-C(21)-C(26)
C(11)-C(1)-C(21)-C(26)
C(26)-C(21)-C(22)-C(23)
C(1)-C(21)-C(22)-C(23)
C(21)-C(22)-C(23)-C(24)
C(22)-C(23)-C(24)-C(25)
C(23)-C(24)-C(25)-C(26)
C(24)-C(25)-C(26)-C(21)
C(22)-C(21)-C(26)-C(25)
C(1)-C(21)-C(26)-C(25)

-0.6(2)
179.19(17)
-0.13)
-1.2(3)
1.6(3)
-0.6(3)
-179.99(17)
-0.7(3)
1.0(2)
-178.26(16)
-179.66(15)
1.0(2)
-0.8(2)
-177.94(15)
178.96(16)
0.3(2)
-122.88(16)
108.69(17)
56.5(2)
-71.9(2)
0.5(2)
179.93(15)
0.0(3)
-0.4(3)
0.3(3)
0.3(3)
-0.7(3)
179.94(17)
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Z-restored spin-echo 13C spectrum with 1H decoupling
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Z-restored spin-echo 13C spectrum with 1H decoupling
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SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804127 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm
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1H spectrum

13
s
=

48884
A7241
40752
39813
38235
35425
33951
32411
27895
26452
24993
23762
08296
07907
05533
05129
03860
03457
91087
89415
5.84657

Integral

OH

(S)-SI-5

{11181
0.9184
—{1.0021
1.0000

4.25897

2.35112

159756

000027

Current Data Parameters

USER greene
NAME mrh-4-138
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117
Time 9.35

INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

™ 81728
SOLVENT CDCI3
NS 8

D:
SWH
FIDRES

2
8012.820 Hz
0.098043 Hz
5.0999398 sec
6.3

62.400 usec

6.00 usec

298.0K
0.10000000 sec

MCREST  0.00000000 sec

MCWRK

0.01500000 sec

SFO1

7.50 usec

1.60dB
500.2235015 MHz

F2 - Processing parameters
N 65536

SF
Wwow
SSB
LB
GB
PC

1D NMR
CX

cY

F1P

Fl

F2P

F2
PPMCM
HzZCM

=

500.2200418 MHz
EM
0
0.30 Hz
0

4.00

plot parameters
22.80cm
15.00 cm
9.000 ppm
4501.98 Hz
0.000 ppm
0.00 Hz
0.39474 ppm/cm
197.45528 Hzlem



Z-restored spin-echo 13C spectrum with 1H decoupling

o~ Dm0 ~ goowLs o =9 oo ©m
£ SIea i I SESSe N 9 SE58 83
=3 LI 3 JKKEE 858 NN =3 Current Data Parameters
B s e — o — === ©w©
USER greene
NAME mrh-4-138
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 9.40
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
OH PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCI3
NS 299
DS 16
SWH 30303.031 Hz
0 FIDRES ~ 0.462388 Hz
AQ 1.0814105 sec
RG 5792.6
(S)_s I_s bw 16.500 usec
DE 6.00 usec
0 TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM1 SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804131 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 200.000 ppm
F1 25156.08 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm
TP Ty " m . " " " | W e " " e N " L i . N "
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1H spectrum

13
s
= R[@®BREEIIIIES®EmaIIK(S . BBBEss 5o DB IRDDDBDBODB

Current Data Parameters

USER greene

O O NAME ~ mih-3-259
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117

Time 9.00
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

™ 81728
SOLVENT CDCI3
NS 8

(S)-1

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0999398 sec
5.7

RG X

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60dB
SFO1  500.2235015 MHz

F2 - Processing parameters
N 65536

SF 500.2200429 MHz

wbw EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

1D NMR plot parameters

CX 22.80cm

cY 15.00 cm

F1P 9.000 ppm

F1 4501.98 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

= S S B8IRBHURIILIGY 958 23 83
=S 2 S EBSEIEISFEEEY ININET) QY Qg Current Data Parameters
USER greene
NAME mrh-3-259
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 9.06
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCI3
NS 360
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0814105 sec
RG 7298.2
N W 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
O O d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
15.50 usec
P11 500.00 usec
(S)-1 P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM1 SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804150 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 200.000 ppm
F1 25156.08 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 8.77193 ppm/cm
HZCM 110333704 Hzlcm
L by " 4 N W o y L Y Wy u A " )
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1H spectrum
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Integral

0" 0O

(S)-5

—{ 15354
~116.3856
120572

1.63897

0.08480

Current Data Parameters
USER greene
NAME mrh-3-146
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121118
Time 9.17

INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

D 81728
SOLVENT CDCB3

NS 8

2
SWH 8012.820 Hz

FIDRES 0.098043 Hz
AQ 5.0998774 sec

RG 16

bW 62.400 usec

DE 6.00 usec

TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200000 MHz

wbw no

SSB 0

LB 0.00 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 0.39474 ppm/cm

HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling
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(S)-5

165.74

73

NN T NS ©
i B B s
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SS933S

W

140.26
128

12861

16
81
36
44
40
30

)y

128.30
128
127
127
126
126
126,
125.13

71.69
7141
71.16
76.91

Current Data Parameters
USER greene
NAME mrh-3-146

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 0121118
Time 9.10

INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG  SpinEchopg30gp.prd
D 65536

SOLVENT CDCI3

NS 546

DS 16

SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 10814105 sec

RG 115852

bw 16.500 usec
DE 6.00 usec
TE 298.0K

D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec

15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

= = CHANNEL f2 =
CPDPRG2  waltz16

PCPD2 100.00 usec
1.60 dB

PL12 24.60 dB

SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804122 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm

ppm 180



1H spectrum

ppm

Ot-Bu
0o~ O

(S)-3

154670
1.47047

Integral
009
05
705
1.0449
mmv/

Current Data Parameters
USER greene
NAME ~ mrh-3-123a
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117

Time 8.35
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

0 81728
SOLVENT CDCI3
NS 8

D: 2

SWH 8012.820 Hz

FIDRES  0.098043 Hz
AQ 5.0999398 sec
10.1

RG .

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200469 MHz

wbw EM
SSB 0

LB 030 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

13
s
=

Ot-Bu

0~ O

(S)-3

153.06

82.69

21.94

Current Data Parameters
USER greene
NAME  mrh-3-123a

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 0121117
Time 857

INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536

SOLVENT CDCI3

NS 296

DS 16

SWH 30303.031 Hz

FIDRES ~ 0.462388 Hz

AQ 10814105 sec
4096

RG

bw 16.500 usec
DE 6.00 usec
TE 298.0K

DL 0.25000000 sec
di1 0.03000000 sec
D16 0.00020000 sec
di7 0.00019600 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec

15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

= = CHANNEL f2 =
CPDPRG2  waltz16

PCPD2 100.00 usec
1.60 dB

PL12 24.60 dB

SFO2  500.2225011 MHz

GPNAM1  SINE.100

GPNAM2  SINE.100
GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters
N 65536

SF 125.7804140 MHz
WD! no

SSB 0

LB 0.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm

ppm



1H spectrum

13
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Integral

{42229
1691
0016
0285

1.27462

Current Data Parameters
USER greene
NAME mrh-3-190
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117

Time 9.24
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

0 81728
SOLVENT CDCI3
NS 8

DS 2

SWH 8012.820 Hz

FIDRES  0.098043 Hz
AQ 5.0999398 sec
5.7

RG X

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200451 MHz

wbw EM
SSB 0

LB 030 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

= DM MNODDORDN®D Ot . .

= 3 BONSOMARIRSHHSH 953 =1 B

=3 = SVBLIIIYIITIIELLI NN E N Current Data Parameters

S i iSRS S ]
USER greene
NAME mrh-3-190
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 931
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCI3
NS 266
DS 16
t-Bu SWH 30303031 Hz

FIDRES 0462388 Hz
AQ 10814105 sec
72982
(0] O oW 16500 usec
DE 6.00 usec
TE 298.0K
DL 025000000 sec
dil 003000000 sec
DI 0.00020000 sec
di7 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

( S) _4 P2 31.00 usec

15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

SINE.100
SINE.100
0.00 %
0.00 %
0.00 %
0.00 %
30.00 %
50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804127 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm

\
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1H spectrum

t-Bu
0o~ 0
(S)-S1-6

1.27150

9.474

ppm
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Current Data Parasmsters
uszR 1hanna
e LEH-1-$21-c2-H1
EX~ND 1
PRICND 1

F2 - Acquisition Paransters
Date_ 23121003
Tire 13,58
INSTAM dradld
PA1AHD 5 ma GNP H/F/P
PUFRDG

2
Sy £410.235 12
Fl0AzS 0.037813 Hz
43 5.1118579 s=c

o1
MCREST
MWK

ssze CHANNEL ff =xss

Nt

P

Pt ~0.80 ¢3
501 4230.1328209 Mz
F2 - Processing parareters
SI 65535

8F 40).4300333 M4z
WO na

833 a

8 0.00 Hz
63 0

PC 2.0

1D \R plot pacameters

cx 22.80 tn
cr 15.00 ca
Fi? 9.000 pam
Fi 330147 Hz
Far 0.030 pos
F2 0.00 Hr
PAMCY 0.33474 pan/en
HIC™ 157.94503 Ha/em



13C spectrum with 1H decoupling

ppm

. g 538 8 5 guE3 g &
t-Bu
0o~ 0
(S)-sl-6
I
fr=— S6l
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180 160 140 120 100 80 60 40 20

At Data Parameters

U 1h3nn3
NavE LEH-1-12§-c2-C13
ExaNg 1

PAROCND 1

F2 - Acquisiticn Paramsters

Date_ 20121005
Tirz 13.54
INSTRM d-xd2]
PR30 5 mn GNP HSF/P
PULPADG 2G3c3d
o

SOUNENT

Py 0.00 e8
Bl 100.6237954 MAr

CHANNEL £2 ==

F2 - Processing patareters

s1 B5535
F 100.6127624 M2
L na
553 L
LB 0.0 Hz
63 ]
PC 1.00

PRMIM 8.77193 pox/en
HITM 882,55912 Hr/ca



1H spectrum
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6.82621
6.66613
156653
1.26166

000061

Current Data Parameters
USER greene
NAME mrh-4-134
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117

Time 9.46
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

™ 81728
SOLVENT CDCI3
NS 8

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0999398 sec
6.3

RG .

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

CHANNEL f1 =
NUC1 1H
P1 7.50 usec
PLL

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200381 MHz

wbw EM
SSB 0

LB 030 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem

Integral

31881
6.0486
1.2633
0.9734
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Z-restored spin-echo 13C spectrum with 1H decoupling

o I oo P o dwoo . ©
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=S = QS8 SERKEEY =4 ININFER] =3 N} Current Data Parameters

S 3 334 RERS RS RSN R =1 USER areene
NAME mrh-4-134
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 9.54
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCI3
NS 311
t_Bu DS 16

SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz

O}\O AQ 10814105 sec
RG 72982

oW 16,500 usec
DE 6.00 usec
TE 298.0K

D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec

(S)-Sk7

15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

SINE.100
SINE.100
0.00 %
0.00 %
0.00 %
0.00 %
30.00 %
50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804108 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm

S63
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1H spectrum
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Integral
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1981
.84TT

4.26569
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Current Data Parameters

USER greene
NAME mrh-4-139
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121117

Time 9.14
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

0 81728
SOLVENT CDCI3
NS 8

2
SWH 8012.820 Hz

FIDRES  0.098043 Hz
AQ 5.0999398 sec
5.7

RG X

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200413 MHz

wbw EM
SSB 0

LB 030 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

= Swowe 1y Yoo S © 9o o ©m . —
£ < RHEad & ©585s 8 8% IE53 838 g I
g S LSS I KR8] § 58 ININEERS 33 =] N Current Data Parameters
USER greene
NAME mrh-4-139
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 9.20
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
1 65536
SOLVENT CDCI3
NS 253
DS 16
SWH 30303.031 Hz
r_Bu FIDRES ~ 0.462388 Hz
AQ 10814105 sec
RG 4096
bw 16.500 usec
0 O DE 6.00 usec
TE 298.0K
DL 0.25000000 sec
di1 0.03000000 sec
D16 0.00020000 sec
di7 0.00019600 sec
MCREST  0.00000000 sec
O MCWRK  0.01500000 sec

P2 31.00 usec

(S)-SI-8

O P1 1550 usec
P11 500.00 usec

P12 2000.00 usec

PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00 %

GPX2 0.00 %

GPY1 0.00 %

GPY2 0.00 %

GPZ1 30.00 %

GPZ2 50.00 %

p15 500.00 usec

pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804127 MHz
W EM

SSB 0

LB 1.00 Hz

GB 0

PC 2.00

1D NMR plot parameters

[ 22.80cm

cY 15.65 cm

FIP 200.000 ppm

F1 25156.08 Hz

F2P 0.000 ppm

F2 0.00 Hz

PPMCM 8.77193 ppm/cm

HZCM 110333691 Hzlcm

k N " e " | |

S65
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1H spectrum

£
=%
=

(R)
Table 2, entry 1

Integral

2.9692

2%
780

1.1508
1.9298

5.57065

3.69097

Current Data Parameters
USER mharri
NAME ~ MRH-IIl-264-1HNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 1049
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.1K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2200931 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42505 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

13
s
=

OMe

(R)
Table 2, entry 1

158.21

62
63
47

N

144.16
142.00
135.99
13351
132.25
130.

129

128

128.22
127.99
127.98
121.79
121.67
126.46
126.10
125.72
11385

55.36

_— 5624

Current Data Parameters

USER mharri

NAME ~ MRH-III-264-13CNMR
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 0120928

Time 10.52

INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-

1

PULPROG  SpinEchopg30gp.prd
65536

SOLVENT CDCI3T
NS 110

DS
SWH
FIDRES

MCREST
MCWRK
P2

16
30303.031 Hz
0.462388 Hz
1.0813940 sec
115852
16.500 usec
6.00 usec
298.0K
0.25000000 sec
0.03000000 sec
0.00020000 sec
0.00019600 sec
0.00000000 sec
0.01500000 sec
31.00 usec

P1 15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB

SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL .00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM: SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters
N 65536

SF 1257804140 MHz
W EM

SSB 0

LB 1.00 Hz

GB 0

PC 2.00

1D NMR plot parameters

[ 22.80cm

cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem

ppm



1H spectrum

£
=%
=

7.70268
7.69604
7.69085
7.68408
7.65515
7.63812
7.61953
7.61276
7.60749
7.60081
7.39542
7.32816
7.32165
7.31571

=N

N Me2

(R)
Table 2, entry 3

Integral
1
.97.
ol p—

—{1.0146
_{1.9605
{29293
—{3.0485

30919
23583
23305
21887
21604

7
7
7
7
7

7.20484
7.19018
7.17496
7.12926

1.9850

O ONDN® w =
[oIIARS I = 2
SIEUAIIS = I
SSxoRIRARI = 8
N RT-RT-RT-R-1 w «

s S68
= S

IS

<

=

1.17407

Current Data Parameters
USER mharri
NAME ~ MRH-IIl-269-1HNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 1055
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2201002 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42505 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

12627
125.97
12557
112.65
110.01
7741
77.16
76.90
56.16
40.79

o~
IR
S~
S
=SS

13027
129.64
128.37
127.99
127.84

oo
IR
5o
S >
a3

149.22
14458
142.45
13353

13
= Current Data Parameters

USER mharri

NAME ~ MRH-III-269-13CNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 0120928

Time 1057

INSTRUM cryo500

PROBHD 5mm CPTCI 1H-

PULPROG  SpinEchopg30gp.prd
65536

i
SOLVENT ~ CDCT
NM €s NS 175
DS 16

SWH 30303.031 Hz

FIDRES ~ 0.462388 Hz

AQ 10813940 sec
5

RG

bw 16.500 usec
DE 6.00 usec
TE 298.0K

DL 0.25000000 sec
di1 0.03000000 sec
D16 0.00020000 sec
di7 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P2 31.00 usec
(R)
Pl 15,50
Table 2, entry 3 ST e

P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

= CHANNEL f2 =
CPDPRGZ waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters
N 65536

SF 1257804168 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ .80 cm
cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz

PPMCM 9.86842 ppm/cm
HzZCM 1241.25415 Hzlem
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1H spectrum

28100
26334
26034
24565
23098
7.22552

£
=%
=

7.80309
7.79645
7.78452
7.76376
7.74671
7.70820
7.69614
7.68950
7.43858
7.42697
7.41966
7.31121
7.29683

SN

(R)
Table 2, entry 5

1
1
1
7
7

7.21660
7.14094
7.12613
7.11785
7.10654
7.10060
7.08965

6.99226
6.97486
6.95746
5.67872

153069
1.42905

1.25521

0.00008

Current Data Parameters
USER mharri
NAME ~ MRH-III-275-1HNMR
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120925

Time 1934
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

D 81728
SOLVENT CDCI3T
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2200480 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42503 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

13
s
=

12960
12859

e e )
S LnhINaS
S ool
I8 H®
SS38333

162.59
160.64
14364
76.91
56.28

Current Data Paramelers

USER
NAME MRH \I 101 -A-C13CNMR
EXPNO
PROCNO l

F2 - Acquisition Parameters
Date 1130

Time_ 15 11

INSTRUM cryo500
PROBHD 5 mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd

12800
127.85
127.70
126.69
126.23
125.89
115.39
115.22

<
35S
< ©
I
SS

™
F SOLVENT  CDCR
NS %8

DS

SWH 30303.031 Hz
FIDRES 0462388 Hz
AQ 1.0813940 sec

RG 11585.2

bw 16.500 usec
DE 6.00 usec
TE 298.0K

Dl 0.25000000 sec
dil 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P2 31.00 usec
(R)
Table 2, entry 5 PlL s

P12 2000.00 usec
PLO 120.00dB

PL1 -1.00 dB
SFOL  125.7942548 MHz
SP1 32008
SP2 32008

SPNAML Cip60,05,20.1
SPNAM2  Crp6Ocomp.4
SPOFFL  000H:
SPOFF2  0.00H:

= CHANNEL f2

CPDPRG2  waltz16
NUC2

PCPD2 100. 00 usec
PL2

PL12 2%, 60d

SFO2  500.2225011 MHz

p15 500.( 00 usec
pl16 1000.00 usec

F2 - Processing parameters
Sl 65536

SF 125.7804090 MHz
EM

WDW

SSB 0

LB 100 Hz
0

PC 200

1D NMR plot parameters

CX 22.80cm

CY 15.65cm

FIP 220,000 ppm

F1 27671.69 Hz

FoP 5,000 ppm

F2 -628.90 Hz

PPMCM 9.86842 ppmicm
HZCM 124125415 Hzlem
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1H spectrum

A O N M A NDON AN M ORD T DN = == = =
g EEERENE 8883538855585 g 88 B g
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CF,
Current Data Parameters
ER mharri
NAME ~ MRH-IV-29-1HNMR
EXPNO 2
PROCNO 1
= F2 - Acquisition Parameters
. Date_ 20121019
Time 1443
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430
D 81728
SOLVENT CDCB3
(S) NS 3
DS 2
SWH 8012.820 Hz
Table 2’ entry 8 FIDRES 0.098043 Hz
AQ 5.0998774 sec
RG 45
bW 62.400 usec
DE 6.00 usec
TE 298.0K
D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200421 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HzZCM 208.42502 Hz/em
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Z-restored spin-echo 13C spectrum with 1H decoupling

IR0 ONION LS NO RO AR LAY o ©
£ SRS IRS ORI NS SHRRBSBISEI® 95 2
=S SOSBSII[IIIITIRELELLLLYLY ININES < Current Data Parameters
2333839999959 8S8SSSaYS USER nhar
NAME  MRH-IV-29-13CNMR
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
CF Date_ 0121019
3 Tme 1446
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCIBT
NS 317
DS 16
= SWH 30303.031 Hz
= FIDRES ~ 0.462388 Hz
- AQ 1.0813940 sec
RG 7298.2
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
(s) d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
Table 2, entry 8 P 3l00usee

15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804099 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz

PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem

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



1H spectrum

13
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7.80445
7.78771
7.71500
7.70689
7.69655

68085

66378

o« @
S <3
s @
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« «
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33256
7.22822
7.21401
7.19880
7.18638
7.18328
7.17371

el )
BISSAR
DD S AS N
SEBoSS
[ mma o
PNNNNGN

TR

1
1
7

Integral

0.9835
T|To12%
29717

_{1.9811

—15.9385

2.0479

5.65140

(R)
Table 2, entry 9

247423

1.16860

Current Data Parameters
USER mhari
NAME ~ MRH-IIl-283-1HNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 1110
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters
536

S| 65!

SF 500.2200951 MHz
EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

1D NMR plot parameters

CX 22.80cm

CY 15.00cm

F1P 9.000 ppm

F1 4501.98 Hz

F2p -0.500 ppm

F2 -250.11 Hz

PPMCM 0.41667 ppm/cm

HZCM 208.42505 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling

= O ORI OINS QLIS DN DD D@D oo . .
£ > S SouINITooUnRRBIIS 58 3 2
=% S 2 SS8B8HAIRRIYRIIREEEY ININES] S < CurremDataPaLameters
USER mharri
NAME ~ MRH-III-283-13CNMR
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0120928
0 M e Time 1113
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCIBT
NS 106
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0813940 sec
RG 7298.2
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
(R) MCWRK 001500000 sec
P2 31.00 usec
Table 2, entry 9
P1 15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL .00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM: SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804177 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 220,000 ppm
F1 27671.69 Hz
F2P -5.000 ppm
F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem
\ [ \ \ \ \ \ \ \
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1H spectrum
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Current Data Parameters
ER mharri
NAME  MRH-IV-26-1HNMR
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121019
Time 1434
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430
D 81728
SOLVENT CDCB3
NS 1
2
SWH 8012.820 Hz
(R) FIDRES 0.098043 Hz
AQ 5.0998774 sec
RG 32
Table 2, entry 11 RG sz
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200546 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HzZCM 208.42503 Hz/em
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Z-restored spin-echo 13C spectrum with 1H decoupling

HO

(R)
Table 2, entry 11

14151
13348
132.21
129.88
129.64
12852
128.14
128.04
127.98
127.86
121.67
121.26
126,57
126.14
125.79

1307

143.70
143.36

65.22
56.78

Current Data Parameters

USER

mhal

i
NAME ~ MRH-V-26-13CNMR

EXPNO

PROCNO

1

F2 - Acquisition Parameters
0121019

Date_
Time

INSTRUM

14.36
cryo500

PROBHD 5 mm CPTCI 1H-

1

PULPROG  SpinEchopg30gp.prd
65536

SOLVENT CDCI3T
NS 101

DS
SWH
FIDRES

MCREST
MCWRK
P2

16

30303.031 Hz

0.462388 Hz

10813940 sec

4096
16.500 usec
6.00 usec
298.0K

0.25000000 sec
0.03000000 sec
0.00020000 sec
0.00019600 sec

0.00000000 sec
0.01500000 sec

31.00 usec

P1 15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB

SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL .00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM: SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters
N 65536

SF 125.7804168 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 2.00

1D NMR plot parameters

[ 22.80cm

cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem




1H spectrum
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SOS©eF
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1

SN
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(R)

Table 2, entry 13

Integral

40994
40269

7
7

39850
39110
28473
27064

7
7

=

7.25535
7.21851
7.20402
7.18559
7.16942
7.13663
7.12195
7.10792
7.09189

7

5.66328

4.85048

4.26820

143701

8.9687

Current Data Parameters
USER mharri
NAME ~ MRH-IIl-294-1HNMR
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121015

Time 1533
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2200672 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42503 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling
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mharri
NAME ~ MRH-III-294-13CNMR
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121015
Time 15.35
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536 ,
SOLVENT CDCI3T
BocHN N 1l
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0813940 sec
RG 5792.6
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
15.50 usec
P11 500.00 usec
P12 2000.00 usec
R PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
Table 2, entry 13 w1 0w
’ SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
SINE.100
SINE.100
0.00 %
0.00 %
0.00 %
0.00 %
30.00 %
50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804238 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 220,000 ppm
F1 27671.70 Hz
F2P -5.000 ppm
F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25427 Hzlem
—_— Iy " I . .
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1H spectrum
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39519

2y
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= 98
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N

8.04408

~Somgoilos
ES3RIBSD
SIIISST
SH BB N
RSEBB83 S
[N

7.33030
7.32311
7.21075
7.19614
7.18078
7.14122

7
7

NMEz

7.13445
7.12682
7.11218
7.06851
7.05355

N™ N

(S)
Table 2, entry 15

) Il | ey |lo v lo
= 3 N B SIS
g o I~ S5 === N
g © >BSle SleRe
= =] =3 = [ o

5.39107

3.07811

1.16889

Current Data Parameters
USER mhari

NAME ~ MRH-IIl-285-1HNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 1116
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz

=

=
3
co—|
—

AQ 5.0998774 sec
RG 45

bW 62.400 usec

DE 6.00 usec

TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PL1 1.60dB

SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2200930 MHz
EM

SSB 0

LB 0.30 Hz

GB 0

PC 4.00

1D NMR plot parameters

CX 22.80cm

CY 15.00cm

F1P 9.000 ppm

F1 4501.98 Hz

F2p -0.500 ppm

F2 -250.11 Hz

PPMCM 0.41667 ppm/cm

HZCM 208.42505 Hzlem



Z-restored spin-echo 13C spectrum with 1H decoupling

N © O ONOBNT VG OD O N ~ o ~ —
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& 23 SSHHERRRNERRELSY ERE @ 5 Curen Ot Pareter
mharri
NAME ~ MRH-II-285-13CNMR
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 0120928
Time 1119
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
NMe D 65536
2 SOLVENT  CDCIT
NS 109
DS 16
NN SWH  30303.03LHz
FIDRES ~ 0.462388 Hz
| AQ 1.0813940 sec
= RG 7298.2
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
( ) P1 15.50 usec
P11 500.00 usec
Table 2’ entry 1 5 P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM1 SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804177 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 220,000 ppm
F1 27671.69 Hz
F2P -5.000 ppm
F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem
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1H spectrum
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Integral

1.0544

=

1.0107

2.9788
10117
—{1.9266

6.17745

5.34011

Table 2, entry 17

1.39759

117216

Current Data Parameters
USER mharri
NAME ~ MRH-III-277-1HNMR
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 11.03
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 5

bW 62.400 usec
DE 6.00 usec
TE 298.1K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2201019 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42505 Hzlem

ppm



Z-restored spin-echo 13C spectrum with 1H decoupling

NN LT INROVOA TS A A O o o .
e I8N IBIRBIISEBANSR 5 g9 =]
= LISISIBHEIIIZI/IELES 5 ININE" 2 Current Data Parameters
23338399999 NYNSSS O USER nhar
NAME  MRH-III-277-13CNMR
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 0120928
Time 1107

INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536

SOLVENT CDCIBT

N 102

O %S 16

SWH 30303.031 Hz

FIDRES ~ 0.462388 Hz
/ AQ 1.0813940 sec

RG 7298.2

bw 16.500 usec

DE 6.00 usec

TE 298.1K

D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec

(S) :
Table 2, entry 17 PL 1550 e

P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB

PL1 -1.00dB
SFO1  125.7942548 MHz
SPL 320dB
SP2 320d8

SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804159 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz

PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem
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1H spectrum

7.78561
7.77761

13
s
=

ey

Integral

7.72049
7.68483
7.67446
38564
35273
34987

7
7
7
1
1
7
7

7.76730
7.73752

66640

49890

40402

39507
7.33281
7.28829
7.27315
7.25878
7.23453
7.21721
7.20087
7.18441
7.07482
7.05784
6.98567
6.97960
6.36631
6.36089
5.82588

372171

MeN
\

(S)
Table 2, entry 19

0.00006

Current Data Parameters
USER mharri
NAME ~ MRH-IIl-267-1HNMR
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20120921

Time 1429
INSTRUM cryo500
PROBHD 5mm CPTCI 1H-
PULPROG 7030

i 81728
SOLVENT CDCI3
NS 1

2
SWH 8012.820 Hz
FIDRES  0.098043 Hz
AQ 5.0998774 sec

RG 36

bW 62.400 usec
DE 6.00 usec
TE 298.0K

D1 0.10000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec

PLL 160 dB
SFO1  500.2235015 MHz

F2 - Processing parameters

S| 65536

SF 500.2200670 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm

CY 15.00cm
F1P 9.000 ppm
F1 4501.98 Hz
F2p -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HZCM 208.42503 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling
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USER mharri
NAME ~ MRH-III-267-13CNMR
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0120921
Time 1431
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
MeN PULPROG SpinEchopg30gp.prd
D 65536
SOLVENT CDCIBT
NS 107
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0813940 sec
RG 7298.2
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
P1 15.50 usec
P11 500.00 usec
Table 2 , en try 19 P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM1 SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804182 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 220,000 ppm
F1 27671.69 Hz
F2P -5.000 ppm
F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem
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1H spectrum
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OMe
Current Dala Pa-assters
1hanna
- L{ LEH-1-11B-c2
= Ex) 1
- PRICND 1
F2 - Acquisition Parara
Date_ 2021023
Tiwe 18.44
Ph INSTRM 7300
PRO3AD 5 mm broadoan
PUPACG 233
(R) 1] 81723
SO 13
Table 3, entry 1 = 2
W B12.820 Hz
FIDRES 0.035243 Hz
27 5.0328774 sec
A3 143.7
o 62.400
DE 6.00
TE 233.0
D1 0. 10300000
MIREST
HIGK
CHANNEL f1
12.20 uszc
5.00 e3
43347534333 M4z
‘g parasaters
£5335
5 433.4000425 M2
KW o
553 [}
R 0.00 H
(1l 2 :
PC 1.00
10 N\ plat paramaters
cx 22 B3 3
C¥ 15,00 ca
[ FiP 9.0
Fi 4424 ) H2
F2p 1.000 ppa
F2 439.4) Hz
PRMCY 0.35083 ponfen
HICY 175.22803 Hzfem
~
g N EIE RS ':{ a 8/ g
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H alallal =] sl s ~ - QA £
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13C spectrum with 1H decoupling

Current Data Pa-aveters
a3 Ihanna

LEH-1-118-C13
3 ) 3] i
PROCND 1
F2 - Azgquisiticy Paramsters
Date_ 23121023
Tire
INSTRM
PR0340
PU_PROG
o
SD_VENT
NS
2] 4
Sw 31303.031 H2
FIDRES 0.452333 Hz
A3 1.0813340 s=c
5 12332
[} 16.530 usec
23 4.57 ussc

{2 =====z==
CPDPRS2 waltzis
N2 iH
PCPD2 B0.00 ussc
A2 -3.00 d3
P12 13.20 d3
502 433.4224370 MH2

F2 - Prozessing pacaseters

sI 83335

sF 125.5742201 M-z
WO no
533 ]

La8 0.00 Hz
&3 [}

PC 2.00

10 N3 plat parassters

%4 22.80 ca

cr 15.65 tn

Fir 200.030 ppa

Fi 2511484 Hz
Fer 0.000 ppa
F2 0.00 Hz
PPHIN B.771393 pov/fes
HICY 1101.52832 Hz/cn

. R R38R SHBR8YRAIT B % 58
OMe
Ph
(R)
Table 3, entry 1
|
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1H spectrum
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" M3 WX W OO O DL T T o e en e 1y o 5 a
NMe,
At Data Pacansters
1hawia
LEH-1-1458-c3-f23-2
= SES] 1
7 BRICND ]
F2 - Acquisition Pa~amzters
Date_ 20125118
Tira 14.31
INSTRN crys500
Ph 5 mw CPTCI 4~
2330
(R) 81723
coci3
Table 3, entry 2
====e=== DHANNEL 1 ]
wEt !
P 7.5
8! 1.60
501 530.2233015 »
F2 - Proczssing patamstecs
SI 55535
-3 52.2200334 Nz
s ] "
853 @
L3 0.00 H2
&3 ¢
P 4.0
10 NMR plot patansters
e 2.8 0
cx
r ) FiP 2 ,
FL
Fa?
F2
PrusN
HIC™

. afl=l=lal lof 1z 2 o o
-4 B g R fel o =] tal ~
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Z-restored spin-echo 13C spectrum with 1H decoupling
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ppm

4 R8UER-TaLZzeszgs = TER I 3
3
3
1
1
F2 = Azquisition Pa~aszters
Date_ 20121147
Tinz 23.20
INSTEM Coyos30
NMeZ FEO3H0 5 ma CRICT -
PU_PROS
15
3323.031
0.432333
< 1.031324)
Ph
(R)
Table 3, entry 2
wmssaass CHINEL f i
Nt
P1
wmzzzzas CHANNEL 2 =esesnss
tPDPRG2 ¥altz!6
wuce
PCPD2
P2
P12
SFo2
EL ‘==
03
(]
0.00 %
0.0 %
0.0 %
0.0
N0
.00 %
500.00 u
1000.00 u
5103 patansters
55533
125,7324734 Wz
s
o
0.0 Hr
0
2.00
10 N3 pliot pa-asstess
cx 2280 cw
cy 15.685 ca
Fip
F1
Feo
2
PawIy PR,
I HICH 1103.33591 =z/cw
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1H spectrum

£
=%
=4

BocHN

Ph

racemic
Table 3, entry 3

5.68460

Integral
3.108
3.096

_110.325

43080

T 429479

~.9.000

1.44897

Current Data Parameters
U

ER Ihanna
NAME  LEH-1-179-H1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130112

Time 1713
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

0 81728
SOLVENT CDCI3
NS 8

2
SWH 8012.820 Hz

FIDRES  0.098043 Hz
AQ 5.0998774 sec
9

RG
bW 62.400 usec
DE 6.00 usec
TE 298.0K

1 0.10000000 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200381 MHz

wbw no
SSB 0

LB 0.00 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCM 0.39474 ppm/cm
HzZCM 197.45528 Hzlem
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Z-restored spin-echo 13C spectrum with 1H decoupling
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anna
NAME  LEH-1-143-C13-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121117
Time 18.06
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536 \
SOLVENT CDCI3
BocHN R
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0813940 sec
RG 3649.1
bw 16.500 usec
DE 6.00 usec
TE 298.0K
D1 0.25000000 sec
d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
P h 15.50 usec
P11 500.00 usec
. P12 2000.00 usec
PLO 120.00 dB
racemic e KT
SFO1  125.7942548 MHz
Table 3, entry 3 SP1L 32048
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2
PCPD2 100.00 usec
PL2 1.60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM1 SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec
F2 - Processing parameters
N 65536
SF 125.7804122 MHz
W EM
SSB 0
LB 1.00 Hz
GB 0
PC 2.00
1D NMR plot parameters
[ 22.80cm
cY 15.65 cm
FIP 200.000 ppm
F1 25156.08 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 8.77193 ppm/cm
HZCM 110333691 Hzlcm
v M s —— "
\ \ [ [ \ \ \ \
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iH spectrum
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N 1
PROICND 1
= F2 - Acquisitipn Pa~aTaters
- Date_ 20121025
Tirz 11.53
INSTAM aradnn
PADBHD 5 ma GNP H/F/P
PULPANG 2933
85335
Ph oci3
8
(R) :
£410.235 Hz
0.037813 Kz
Table 3, entry 4 5.1118573
101.8
4,50 usec
CHANNEL 1 messanes
ing pararaters
65535
sF 430.1330472 Mz
WIW no
553 0
L8 0.00 Hz
63 0
- 2.00
i 1D N'R plot paransters
< 22.8) cn
cr 5.00 ca
F1p i ey
F1 350117 H2
Far 0.030 pon
F2 0.00 Hz
oMy 0.33474 poa/cn
HZEN 157.94508 Hz/cn
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13C spectrum with 1H decoupling

: 5EN8855RUIRRTEATTLEE & = g2s < 7
& IITAEOSNAEEENRNALENE § 3 RRR 8 8
Currant Data Pararsters
Inaina
LEH-1-137-C43
1
MeN— ‘
F2 - Azguisition Pararsters
Dste_ ed1e1028
Tiss 12.22
INSTARM drxdldd
PRI3D 5 mm GN? H/F/P
- PU_PRIG
_ o
SILVENT
NS
03
S
Ph FID3S
a3
A3

(R) i x
Table 3, entry 4

0, 01500030

= CHANNEL £ =sssanas
130
11.00 us=c
0.00 a3
100.6337354 M2

PL12 16.20 o3
gFp2 400.1328303 M4z

F2 - Proczssing pa~ansters

51 B5335
57 100.6127545 Mz
Lel) na
833 L]
La 0.00 Hz
63 ]
PC 1.00
10 %3 plot para
‘ [ 4 22.8) cn
cr 15.50 ca
| Fip 200.000 pas
| F1 20122.55 Hr
| F2p 0.030 pps
| F2 0.00 Hz
| PPMIN 8.77193 pos/cn
% HICN B32.56812 Hi/fcm

93
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1H spectrum

5.5823
36324
13719
0.0849

£
=%
=

MeN
\

Current Data Parameters

mharri
NAME ~ MRH-IV-135-THNMR
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20121118

Time 18.40
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-

/ PULPROG 2930
! )

Sowent " cocs
L
( R) NS 2

DS 2

SWH 8012820 Hz

Table 3, entry 5 FIDRES 0008043 Hz
AQ 50098774 sec
RG 4
ow 62.400 usec
DE 6.00 usec
TE 2980K
1010000000 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2201117 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HzZCM 208.42506 Hz/cm

= o o= ko oy oo %) =t o

= = 2 SBBS R 3]

g =] S|SB SIS 83

£ =]
T

ppm 8 7 6 5 4 3 2 1 0



Z-restored spin-echo 13C spectrum with 1H decoupling

CRBVN LRI RAHON ©® < —“woo © ©
£ RESIBSUTSIWBHOHNBEL & =] 398 2 8
=S ITIIVNBIIJIILILEL]Y 88 =] ININES S o Current Data Parameters
33333833999 SSSNYYY g8 S USER nhar
NAME  MRH-IV-135-13CNMR
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 0121118
Time 18.46
INSTRUM  cryo500
PROBHD 5mm CPTCI 1H-
PULPROG SpinEchopg30gp.prd
D 65536 ,
SOLVENT CDCI3T
MeN W
DS 16
SWH 30303.031 Hz
FIDRES ~ 0.462388 Hz
AQ 1.0813940 sec
RG 7298.2
bw 16.500 usec
DE 6.00 usec
TE 298.0K
= D1 0.25000000 sec
- d11 0.03000000 sec
D16 0.00020000 sec
d17 0.00019600 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
P2 31.00 usec
[ P1 15.50 usec
(R} P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
Table 3, entry 5 o e
SFO1  125.7942548 MHz
SP1 320dB
SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL 0.00 Hz
SPOFF2 0.00 Hz

=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 1.60 dB

PL12 24.60dB
SFO2  500.2225011 MHz

GPNAM1  SINE.100
GPNAM2  SINE.100

GPX1 0.00%
GPX2 0.00%
GPY1 0.00%
GPY2 0.00 %

GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters

N 65536

SF 125.7804201 MHz
W EM

SSB 0

LB 1.00 Hz
GB 0

PC 2.00

1D NMR plot parameters
[ 22.80cm
cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz

PPMCM 9.86842 ppm/cm
HZCM  1241.25415 Hzlem

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



1H spectrum

43915
42306
35791
32798
29652
28178
26686
25325
23700
21630
18662
17746
17017
09496
06708
05072
01175
00627
90778
89109
38891
38347
5.68860
4.26884
3.75835
153027
0.00027

13
s
s QYIS AJKAJINI G383 33IBRS

===~ —

Current Data Parameters
ER mharri
NAME ~ MRH-IV-142-THNMR
MeN \ EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121119

Time 12.04
INSTRUM ¢ryo500
PROBHD 5mm CPTCI 1H-
PULPROG 2430

™ 81728
SOLVENT CDCI3
NS 4

2
SWH 8012.820 Hz

O FIDRES 0098043 Hz
AQ 50998774 ec
RG 5
DW 62.400 usec
(R) DE 6.00 usec
TE 290K
O Table 3, entry 6 DI 010000000 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec

P1 7.50 usec

1.60 dB
SFO1  500.2235015 MHz
F2 - Processing parameters
N 65536

SF 500.2200423 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 4.00

1D NMR plot parameters
CX 22.80cm
cY 15.00 cm
F1P 9.000 ppm
F1 4501.98 Hz
F2P -0.500 ppm
F2 -250.11 Hz

PPMCM 0.41667 ppm/cm
HzZCM 208.42502 Hz/em

Integral

%513
9435
9825

19658
0149

09935

390

79248

=
3
(oo}
D
(=2}
v
oS
(9%
N
[
(e



Z-restored spin-echo 13C spectrum with 1H decoupling

13
s
=

MeN
\

(R)
Table 3, entry 6

144.94
14375
14370
=~ n
13836
13557
13511
13476
130,00
12969
12018
12855
128.48
12835
12662
12621
12375
12157
12019
11761
11583
10019
10108

S97

6458
64.56
56.66
33.01

Current Data Parameters

USER

mhal

i
NAME  MRH-IV-142-13CNMR

EXPNO

PROCNO

1

F2 - Acquisition Parameters
0121119

Date_
Time

INSTRUM

12.06
cryo500

PROBHD 5 mm CPTCI 1H-

1

PULPROG  SpinEchopg30gp.prd
65536

SOLVENT CDCI3
NS 99

DS
SWH
FIDRES

MCREST
MCWRK
P2

16

30303.031 Hz

0.462388 Hz

10813940 sec

7298.2
16.500 usec
6.00 usec
298.0K

0.25000000 sec
0.03000000 sec
0.00020000 sec
0.00019600 sec

0.00000000 sec
0.01500000 sec
31.00 usec

P1 15.50 usec
P11 500.00 usec
P12 2000.00 usec
PLO 120.00 dB
PL1 -1.00 dB
SFO1  125.7942548 MHz
SP1 320dB

SP2 320dB
SPNAML Crp60,0.5,20.1
SPNAM2  Crp60comp.4
SPOFFL .00 Hz
SPOFF2 0.00 Hz
=3 = CHANNEL f2 =
CPDPRG2  waltz16
NUC2

PCPD2 100.00 usec
PL2 60 dB
PL12 24.60 dB
SFO2  500.2225011 MHz
GPNAM: SINE.100
GPNAM2 SINE.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 30.00 %
GPZ2 50.00 %
p15 500.00 usec
pl6 1000.00 usec

F2 - Processing parameters
N 65536

SF 125.7804108 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 2.00

1D NMR plot parameters

[ 22.80cm

cY 15.65 cm

FIP 220,000 ppm

F1 27671.69 Hz

F2P -5.000 ppm

F2 -628.90 Hz
PPMCM 9.86842 ppm/cm
HzZCM 1241.25415 Hzlem

ppm



iH spectrum

%SE%EE;’.%&EERE S5858 g893g = = = 2 g =
s e-AsanauaRa388 goxng S8cEo = =1 ~ 3 P! g
g SERARRADNBEII SREAE LR RN = 3 o & 3 5
hhhr’-r—.(r-nr—-hr\ o A "uwwewun LI"I = - ] B> =
S s Current Data Paramzters
UsER JLERGE]
p NAE LEH-1-130-c2-plg
- ExmNg |
PROCND 1
F2 - Acquisition Pacareters
20121123
20.31
d-a4id
5 ma N HF/P
233
63335
coc13
8
2
E410.235 Hr
0.037813 Hz
5.1118579 s2¢
A3 -
Cw 78.00
0= 4.5
TE 233.1 K
01 010000000 ssc
MCREST 0.00000209 sz
HINRS 001500002
=sxazsss CFANNEL Y =
NUCY iH
Py 12.00 usec
Py -0.60 a3
5701 4301328203 N4z
10 \A plol pararzters
| cx 22,80 cn
cy 15.00 ca
FiP 9.0 pon
F1 350117 iz
2° 0.000 pow
I E? 0,00 Hz
PPMCY 0.33474 pav/em
HZC™ 157.94508 Hz/fen
- 8
J S —
S
Fd I ] I et | o = 2 8
E] o |BlE|E = & 8
S EERE BB g S98
ll}1=||||||||:\|r||||||||xx|||r|1rt:llrnnull1|1In|||rTr||J|||1|1|||Illxrlxi;l]lllr:rI—i—v—l
8 7 6 5 4 3 2 1




Z-restored

pom

29.86

52,34
52.33

Current Data Parameters

UsER
NAME
EXPND

PROCND

1hanna
LEH-1-150-C13
1

i

F2 - houisition Parareters

Date_ 2012118
Time 14.18
INSTRM cryss0d
PRS0 5 e CPICL 1H-
FULPRDS  SpinEchopg3dge.prd
T 63335
SILVENT Cocis

NS 124

os 16

SwH 30303.031 Hz
FIOFES 0.252323 Wz
a 1.0843940 sec
2] 5160.6

% 16.500 usec
13 6.00 usec
1E 228/.0x

o1 1}

ol 0.

o6 0.

a17 0.00019600 sec
MCREST 0.00000000 sec
MO 0.

(4

oscces CHANAEL f§ sssseess
NE1 13

F1 15.50 v
P11 500.00 usec
P12 2000.00 vsEc
Ao 120.00 ¢8
(28} -1.00 o8
SFo1 125.7242543 Mz
P 3N B
sP2 3.2 03
Sy Crps0.0.5.20.4
SPNAM2 Crpstcom. 4
SPOFFY 0.00 Hz
SPOFF2 0.00 Mz

waltzlb

P15
P16

F2 - Processing parameters

51 65533

SF 125.7604103 Mz
o M

ss8 [

L8 0.00 Hz
=] ]

FC 2.0

10 WA plot paransters

o 22.60 cp
[=4 15.65 ¢n
Fip 160.000 ppm
F1 20124 .87 Kz
= 20.000 ppe
F2 515,681 Kz
P 6.12035 poe/ea
i) 772.33523 Hz/cm

ppn

spin-echo 13C spectrum with 1H decoupling
S 9YTHENNCENEEEEEEEEaRA4RERRNIT
Z
i
o . R b ga
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mAU

mAU

LEH-1-1223.DATA - HP1100 DAD Signal A

5 .8

STH 1000.00

SPW 0.20

4 6 8 10 12 14 16 18 20 22 24

LEH-1-1231.DATA - HP1100 DAD Signal A

SBEE

aNBABBIBREE

'
-

)
SPW 0.20
STH 1000.00

OH

(S)-SI-1

4 6 8 10 12 14 16 18 20 22 24

Index

Name

Start

Time End RT Offset Quantity Height Area Area

[Min]

[Min] | [Min] [Min] | [% Area] | [uV] [ [uV.Min] [%]

UNKNOWN

18.46

18.97 | 20.02 0.00 9891] 1753 8§21 98914

UNKNOWN

2017

20.55 | 20.95 0.00 1.09 24 0.9 1.086

Total

100.00 | 177.7 §3.0) 100.000

S100



mAU

CCP3D25.tmp.DAT - HP1100 DAD Signal A

OH || ||

rac-Sl-2

STH1000.00

3 4 5
CCP63B.tmp.DAT - HP1100 DAD Signal A

750
700 n

OH ||

600 ‘ ‘
|

650

550
500 | ‘
450 (S)-Sl1-2 ‘
400 ‘

i i

mAU

|
300 ‘ ‘
250 ‘ |
200 ‘ |

=
SPW0.20

STH 1000.00

([

f

8

1] 1 2 3 4 5 6 7 8
Min

Index

Name

Start

Time

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uv]

[pV-Min]

[%]

UNKNOWN

6.43

6.70

7.08

0.00

100.00

7129

1043

100.000

Total

100.00

7129

1043

100.000

S101



mAU

140
130]
120
110
100

mAU

CCP64F tmp DAT - HP1100 DAD Signal A

STH 1000.00

Br

OH

rac=Sl=3

4

5

6

=

CCP63E.tmp.DAT - HP1100 DAD Signal A

180
170
160
150
140
130
120

100  Br
100

STH 1000.00

OH

(S)-S1-3

6

Min

Name

Start

Time

End

RT Offset

Quantity Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

V]

[pV-Min]

[%e]

UNKNOWN

9.52

9.76

10.07

0.00

2.16

49

1.1

2.164

UNKNOWN

10.10

10.44

11.27

0.00

97.84

181.0

47.8

97.836

Total

100.00

185.8

48.9

100.000

S102

10

1

12



mAU

mAU

CCP652.tmp.DAT - HP1100 DAD Signal A

180;
170:
160:
150:
140;
130
120
110
100

=R==R=R=]

ST SPW0.20
STH 1000.00

7]

OH

rac=Sl-4

4 5 6 7 8 9 10
CCP650.tmp.DAT - HP1100 DAD Signal A

16

340
320
300:
280
260:
240
220
200
180
160
140
120
100

STH 1000.00

s
&{ sPwo.20

& b
=]

o
=]

OH

(S)-S4

(=]
-

4 5 6 7 8 9 10
Min

Index

Name

Start

Time

End RT Offset

Quantity Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[*% Area]

V]

[V Min]

[%0]

UNKNOWN

12.86

13.67

14.50

0.00

98.57

M7

111.0

98.571

UNKNOWN

14.66

15.02

15.45

0.00

143

59

1.6

1.429

Total

100.00

3476

112.6

100.000

S103

16



mAU

mAaU

CCP&54 tmp.DAT - HP1100 DAD Signal A

STH 1000.00

OH p

rac-Sl-5 r\

I

3 4 5 6 7 8 9 10
CCP653.tmp.DAT - HP1100 DAD Signal A

11

450

4001

3504

2504

g

g

[5a]

SPW0.20

STH 1000.00

0

OH P

(S)=SI5

-1{|'E.‘[J

Min

Index

Name

Start

Time

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uV]

[pV-Min]

[e]

UNKNOWN

6.89

7.19

7.62

0.00

97.79

558.2

96.4

97.790

UNKNOWN

§.82

9.11

9.53

0.00

221

9.8

2.2

2.210

Total

100.00

568.0

98.6

100.000

S104

1



mAU

malU

CCP656.tmp.DAT - HP1100 DAD Signal A

280
260
240
220
200
180
160
140
120

STH 1000.00

rac=1

2 3 4 5 6
CCP655.tmp .DAT - HP1100 DAD Signal A

400
380
360
340
320
300
280
260
240
220
200
180
160
140
120
100

STH 1000.00

SPWO0.20

=]

0~ O

(S)-1

-20
-A0
60

[

f

2 3 4 g 6
Min

Index

Name

Start

Time | End | RT Offset  Quantity | Height Area Area

[Min]

[Min] [ [Min] Min] | [% Area]|  [uV] [ [uV-Min] [%]

UNKNOWN

6.41

6.60) 6.81 0.00 340 149 2.1 3.400

UNKNOWN

7.10

737|774 0.00 96.60| 372.0 59.5| 96.600

Total

100.00| 386.9 61.6] 100.000

S105




mAU

mAU

CCP658.tmp .DAT - HP1100 DAD Signal A

5501

450

400,

250

g

z

=y

n
SPW0.20
STH 1000.00

1004

750
T00;
650
600;
550
500:
450
400

gmgw
8. 8 8 3

=)
STH 1000.00

! =
=) SPW 0.20

(S)-5

-100
0

4
Min

Index | Name

Start

Time

End

RT Ofiset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uV]

[EV.Min]

[%]

UNKNOWN

6.29

647

653

0.00

545

46.2

5.2

5451

UNKNOWN

6.563

6.68

6.94

0.00

94.55

1.7

90.9

94 549

Total

100.00

757.9

96.2

100.000

S106




mALU

mAU

CCP65A.tmp DAT - HP1100 DAD Signal A

160
150
140
130
120
110
100

=]

BEe58383

STH 1000.00

Ot-Bu

OAO

rac-3

800
750
700
650
600
550
500
450
400
350
300
250
200

= =
SPW0.20
STH 1000.00

Ot-Bu

oo
O

(S)-3

il

5
Min

Index

MName

Start

Time

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uV]

[pV_Min]

[%]

UNKNOWN

5.63

5.81

6.08

0.00

93.79

791.8

1134

93.788

UNKNOWN

6.12

6.29

6.55

0.00

6.21

50.0

7.5

6.212

Total

100.00

841.8

120.9

100.000

S107

10



mAU

-Bu “

o |

rac-4 ‘ |

480,

-Bu

o~ 0O

(S)-4

mAU

llk,

1 2 3 4

Min
Index | Name Start | Time | End | RT Offset  Quantity | Height Area Area
[Min] | [Min] | [Min] [Min] | [% Area] [EV] | [V-Min] [%]
1 UNKNOWN| 682 699 7.13 0.00 906| 517 6.3 9.058
2 UNKNOWN| 7.14| 730 | 7.56 0.00 90.94 | 463.0 63.5| 90942
Total 100.00| 514.7 69.9| 100.000

S108



mAU

mAU

LEH-1-1296.DATA - HP1100 DAD Signal A

220
210

190

t-Bu
O%O

rac=Sl-6

LEH-1-1286.DATA - HP1100 DAD Signal A

650;
600]
5501
500]
450;
400]
350,
300]
250]
200

t-Bu
O~ 0O

Ph
(S)-SI-6

Min

Index

Name

Start

Time

End

RT Offset

Quantity Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

vy

[uV.Min]

(%]

UNKNOWN

3.93

4.06

426

0.00

1.88

19.0

3.1

1.877

UNKNOWN

6.14

643

6.93

0.00

98.12

6254

161.3

98123

Total

100.00

6443

164.4

100.000

S109

10

1" 12 13




mAU

mAU

480,

CCP660.tmp.DAT - HP1100 DAD Signal A

460,
440
420
400,
380
360
340
320
300
280
260
240
220
200
180
160
140
120
100

5]
e-{ SPW0.20
STH 1000.00

AT
[=]

=

360
340
320
300
280
260
240
220
200
180
160
140
120
100

o
=1
o
g
=
F
&

3
Min

Name

Start

Time

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uVv]

[pV-Min]

[%]

UNKNOWN

3.70

4.03

441

0.00

96.61

3373

69.5

96.611

UNKNOWN

4.43

4.66

498

0.00

3.39

10.1

24

3.389

Total

100.00

3474

71.9

100.000

S110



mAU

mAU

-100;
0

CCP662.tmp.DAT - HP1100 DAD Signal A

460,
440
420
400,

STH 1000.00

rac=Sl-8

4504

4001

3501

2501

g

g

(4]

SPW 0.20

STH 1000.00

-50]

0

(S)-S1-8

Min

Index

Name

Start

Time

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[% Area]

[uV]

[pV-Min]

[%]

UNKNOWN

6.89

7.19

762

0.00

97.79

558.2

96.4

97.790

UNKNOWN

§5.82

9.11

953

0.00

2.21

9.8

2.2

2.210

Total

100.00

568.0

98.6

100.000

S111



180

160

140

OMe

=2 100
= | |
racemic ' }
B0
= g Table 2, entry 1
gl
4600 1 2 3 B 5 5 i 8 9_ 10 11 12 13 14 15 16
320
300
>80 OMe
260
240
220
200
180 |
160 |
2 140 |
E 120
Table 2, entry 1
2 3 4 5 (53 T 8 9 10 11 12 13 14 15 16
Min
Index | Name Start Time End RT Offset Quantity Height Arca Area
[Min] [ _[Min] [ [Min] [Min] | [% Area] V] [ [pV-Min] [%]
1 UNKMOWN] 1322 | 13652 [ 13 .84 0.00 3.51 13.0 3.6 3.6505
2 UNKNOWN| 13.89 | 1435 [ 15.02 0.00 96.49 306.8 98.0 96.495
Total 100.00 | 319.8 101.6 | 100.000
260 o i i i s —mi -
240
220 OMe
200
180;
160, s
140
120
>
<<
E 100;
" (S)
Table 2, entry 2
2 3 4 & B T 8 9 10 11 12 13 14 15 16
Min
Index | Name Start  Time End RT Offset Quantity Height Area Area
[Min] | [Min] | [Min] [Min] | [% Area] V] | [pV-Min] [%&]
1 UNKNOWN| 13.16 | 13.58 [ 14.11 0.00 9500 | 241.1 76.1 94.998
2 UNKNOWMN| 14.12 | 1440 | 14.83 0.00 5.00 12.9 4.0 5.002
Total 100.00 | 254.0 80.1 | 100.000
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mAU

mAU

STH 100000

NMEQ

racemic
Table 2, entry 3

1,400

(R)
Table 2, entry 3

2

3

Index

Name

Start | Time

RT Offset

Quantity

Height

Area

Area

[Min] | [Min]

[Mir]

[Min]

[ Area]

[pW]

[ -Min]

[%&]

-

UNKNOWN

398 | 423

4 57

0.00

95 82

14251

166 4

95 819

UNKNOWMN

4.67 | 4.83

5.05

0.00

4.18

59.1

7.3

4.181

Total

100.00

1484 1

173 7

100.000

mAU

1,250:
1,200:
1,150:;
1,100:
1,050:
1,000:
950;
900;
B850:;
800:
T50;
T00:;
650;
600:
550
500:
450;

STH 1000.00

NM92

(S)
Table 2, entry 4

2

Index

MName

Start | Time

End

RT Offset

Quantity

Height

Area

Area

[Min] | [Min]

[Min]

[Min]

[%e Area]

[uv]

[ Min]

[%]

UNKNOWN

391

411

429

0.00

4 .01

521

6.0

4 006

UNKNOWMN

4.45 | 467

5.05

0.00

95.99

1160.9

143.0

95.994

Total

100 .00

1213 .0

1489

100.000

S113




360
340 F
320 p
300 ||
280 | ‘
260 | |
240 | |
220 ‘ | |
200 | ‘ / |
180 | | | l
160 | | |
2 140 {1 \
E racemic
120 | \
100 Table 2, entry 5 '|
2 3 4 5 6 7 10 11 12
Min
F |r\
= |
£ |
(R) |
Table 2, entry 5
10 11 12
Min
Index Name Start Time End RT Offset Quantity | Height Area Area
Min] | (Min] | [Min] [Min] | [% Areal V1 | [V Min] %]
1 UNKNOWN| 8.71 8 96 926 0.00 497 10.6 2.4 4971
2 UNKNOWN| 939 | 971 10.35 0.00 95.03 1850 451 95 029
Total 100.00 195 6 47.5 | 100.000
" IHI
2 1
(S) #ﬂ
|
Table 2, entry 6 | l&
2 3 4 5 6 7 9 10 11 12
Min
Index Name Start Time End | RT Offset Quantity Height Area Area
[Min] [Ming [ning [Min] [%e Area] v | v Ming [%6]
1 UNKNOWN 9.72 | 10.06 | 10.55 0.00 94.00 2359.5 82.9 94.005
2 UNKNOWN| 1063 | 1098 | 11 .30 0.00 6.00 195 53 5995
Total 100.00 3790 882 | 100.000
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600} CF;

250 racemic
200} Table 2, entry 7

0
STH 1000.00

5004

450y

mAU

STH 100000

CF3

300}
- I
(R)

Table 2, entry 7

3

a
Min

5

Index MName Start Time | End

RT Offset

Quantity

Height

Area

Area

[Min] | [Min] | [Min]

Min]

[¥% Areal

(V]

[pV-Min]

[%e]

1 UNKNOWN| 704 | 735 | 7.67

0.00

21.30

157.7

250

21.299

2 UNKNOWWN| 770 | 794 | 835

0.00

7870

540.3

925

78 701

698.0

117 6

mAU

100.00

100.000

(S)

200] Table 2, entry 8

N
o
STH 100000

3

a
Min

5

Index Name Start Time

RT Offset

Quantity

Height

Area

Area

[Min] | [Min]

Min]

[Min]

[®% Areal

L]

[V -Min]

%]

1 UNKNOWN| 659 | 684

7T

0.00

94 37

663 8

106 4

94 372

2 UNKNOWN| 727 | 7.46

770

0.00

563

382

6.3

5628

Total

100.00

7021

1127

100.000
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mAU

mAU

A O
PN0.20
STH 100000

racemic
Table 2, entry 9

Me

240,

220

200

180,

160

140

120

100

IN
20
STH 1000.00

(R)

Me

Table 2, entry 9

a
Min

Index

Name

Start

Time

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[%- Area]

%]

[LV_-Min]

%]

UNKNOWN

5.91

6.11

6.30

0.00

573

154

23

5725

UNKNOWN

6.34

6.57

6.96

0.00

94 .27

2257

371

94 275

Total

241.1

39.4

mAU

90

100.00

100.000

8504
8004
7504
700
6509
600§
550)
5009

NN W oW s A
Q O O U Q O
2.9.2.2.2.9

15
104

[sPW020 |
STH 1000.00

0

Me

(S)
Table 2, entry 10

-50§
-1004
0

P
Min

Index

Name

Start

Time

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

Min]

[% Area]

V]

[pv-Min]

[%o]

UNKNOWN

5.90

619

651

0.00

98 37

8189

1291

98 371

UNKNOWN

5.51

6.69

0.00

1.63

13.7

2.1

1.629

Total

100.00

832 6

131.2

100.000
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mAU

260
HO
240
220 O
200
180
160 OO O
140 racemic
Table 2, entry 8
120
100
80
60
8
(=]
SE
E::
i)
w |
[} —
-20
-40
0 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
210
200
190 HO
180
170
160
150
140
130
120
110
e (R)
=}
2 a0 Table 2, entry 8
70
60
50
E
&
S(2
;-:-::
=
182
0
-10
20 — —
-30
-A0
-50
0 1 2 3 4 5 6 7 9 110 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Min
Index | Name Stat Time End RT Offset | Quantity Height Area Area
[Min] | [Min]| [Min] [Min] | [% Area]| [uV] | [pV.Min] [%]
1 UNKNOWN)| 17.97 | 18.64 | 19.81 0.00 91.88 | 209.7 106.3| 91.876
2 | UNKNOWN| 20.04 | 2053 | 21.26 0.00 812 177 9.4 8.124
Total 100.00 | 227.3 115.7 | 100.000
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mAU

mAU

2
STH 1000.00

BocHN

racemic

Table 2, entry 13

(J\»—J

. Min_|

BocHN

(R)

Table 2, entry 13

Min

Index

Name

Start

Time

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[%e Area]

V]

[pVv-Min]

[%e]

UNKNOWN

4.07

429

4 50

0.00

96.08

2830

300

96.085

UNKNOWN

4 51

4 66

479

0.00

392

11.0

1.2

3.915

Total

2940

100.000

mAU

5004

450]

400

350

3004

2504

BocHN

(S)

Table 2, entry 14

PATER

a
Min

Index

Name

Start

Time

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[Min]

[%o Area]

Lv]

[ Min]

[%]

UNKNOWN

4.29

4.39

4.50

0.00

1.92

11.9

1.2

1.924

UNKNOWN

4.53

473

4.93

0.00

98.08

506.5

60.4

98.076

Total

100.00

518.5

61.6

100.000
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650
600 F
NM82 ‘
X |
500 NN ‘
450 I =~ ‘
400 ‘ ‘
350 |
2 |
F 300 I ‘
250] racemic | ‘ |
200 Table 2, entry 15 i ‘ |
150] | | |
olE || |
=l \
Bl e
=2 o=
-50
0 E] 2 3 4 5 6 7 10 11 12
Min
650
600)
NMe, |
550) ”
= ]
500 h‘ N I
|
450 P4 ! |
400 ‘ |
|
350 | ‘
300
2 i
250 ! |
200 (S) |
Table 2, entry 15 | ‘
150 | |
g | |
1o(g(2
== n
5 w "I_D
T o AN
-50
0 1 > 3 4 8
Min
Index Name Start  Time End | RT Offset Quantity | Height Area Area
[Min] | [Min] | [Min] [Min] | [% Areal [V | [pY-Min] [%]
1 UNKNOWN| 433 450[ 476 0.00 94.50 | 606.4 625| 94501
2 UNKNOWN]| 612 | 627 | 6.47 0.00 550 257 36 5499
Total 100.00 | 622.1 66.2 | 100.000
600
550 NMe, ﬁ
500 )\ |
N™N | |
| |
450 K/l ‘
400 H | |
350 | |
% 300 ‘ ‘|
250 (R) | |
200 Table 2, entry 16 | ‘
150 ‘ ||
10[z]s |
g2 |
sZ(E \
i BEEAN 1 J
= =
-50
0 il > 3 P 5 8
Min
Index Name Start Time End | RT Offset Quantity | Height Area Area
[Min] | [Min] | [Min] [Min] | [% Area] [V | UV Min] [%]
1 UNKNOWN| 448 | 462 | 477 0.00 4.20 36.6 3.5 4.201
2 UNKNOWN]| 6.13 | 6.39 | 6.70 0.00 95.80| 567.9 796 | 95799
Total 100.00 | 604.4 83.1 | 100.000
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280:
260 / O W
240 / |‘
220 ‘ \
200 |
180 ‘ | |
160 ‘ |
5 140 ‘ ‘ | ‘
E racemic | ‘ |
Table 2, entry 17 | |‘
N
|
|
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
700y
6507 O {\
600; / / ‘ |
5504 |
500} | \
4504 ‘ |
400] ‘ ‘
3504
|
% 3001 {s) | |
Table 2, entry 17 ‘
|
2 4 5 6 7 8 9 10 11 12 13 14 15 16
Min
Index Name Start | Time End | RT Offset Quantity Height Area Area
[Min] [Min] [Min] [Min] [ Area] Lv] | [UV.Min] [%]
2 UNKNOWN| 11.26 | 11.53 | 11.97 0.00 2.94 281 6.9 2.937
1 UNKNOWN| 12.23 | 12.65| 13.32 0.00 97.06 | 694.1 227.6 97.063
Total 100.00 7223 234.5 | 100.000
320
300
280 0 ﬂ
260 / P | |
240 =z
220 B ‘ ‘
200 | |
180 |
160 ‘ ‘
2w (R) |
120 Table 2, entry 18 ‘ \
13 14 15 16
Min
Index Name Start | Time End | RT Offset Quantity Height Area Area
[Min] [Min] [Min] [Min] [% Area] Lv] | V.-Min] [%=]
1 UNKNOWN| 12.18 | 12.52| 12.95 0.00 9099 | 2985 803 90.991
2 UNKNOWN| 1342 | 13.69| 14.10 0.00 9.01 27.8 79 9.009
Total 100.00 326.3 882 | 100.000
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320, =
300 MEN
280 \ |ﬂ|
260 | | |"|
240 ! |
220 | | | |
200 | | | |
180
160 || | | |
=2 140 | | | |
=
120 | | |
100 | | |
SH racemic K .
= Table 2, entry 12 \ P
[lem - S
20 F
—A40r
o 1 z 3 a 5 [ 7 8 E) io
260,
240 MeN \
220 n
200 | |
180; | ‘
160 | |
140; ‘
120 ‘ ‘
2
E 100 |
o0 (S) |
60 Table 2, entry 12 | i
| |
2 3 4 5 6 7 8 9 10
Min
Index | Name Start [ Time | End | RT Offset Quantity | Height Area Area
[Min] | [Min] | [Min] [Min] [% Area] [%] | [eV.-Min] [%&]
1 UNKNOWN| 805 | 834 | 876 0.00 96.61 2709 49.0 96.606
2 UNKMNOWMN| 899 | 924 | 9652 0.00 3.39 8.9 1.7 3.394
Total 100.00] 2798 50.7 | 100.000
700
650
MeN |F|
600 \ |
- I
500 | |
450 z ‘ ‘
400 l |
= 350 ‘
£
300 | |
(R) |
250
Table 2, entry 13 |
200 | l
150 s |
158 |
E|E
oW
0 e SN &
-80
0 1 2 3 4 5 [:3 7 8 9 10
Min
Index | Name Start | Time | End | RT Offset Quantity | Height Area Area
[Min] | [Min] | [Min] [Min] | [% Area] [pv] | [uV-Min] [%]
1 UNKNOWN| 806 | 828 | 867 0.00 391 29.8 57 3.910
2 UNKNOWN| 885| 913 | 9.73 0.00 96.09 | 668.3 139.6 96.090
Total 100.00| 698.2 1453 | 100.000
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mAU

mAU

LEH-1-1401.DATA - HP1100 DAD Signal A

1804
1704
1604
1503
1404
1304
120
1108
100§
904
803
703
603
509

- N

SPW0.20

STH 1000.00

N AN

Ph

Table 3, entry 1

OMe

racemic

10

LEH-1-1182.DATA - HP1100 DAD Signal A

STH 1000.00

Ph

OMe

(R)

Table 3, entry 1

90

10

12

14
Min

16

Index

Name

Start

End RT Offset

Quantity

Height

Area

Area

[Min]

[Min] [Min]

[% Area]

wv]

[UV.Min]

(%]

UNKNOWN

19.35

21.07 0.00

92.25

3989

2071

92.249

UNKNOWN

21.13

22.22 0.00

775

386

174

7.751

Total

100.00

4375

2245

100.000
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mAU

mAU

LEH-1-14119.DATA - HP1100 DAD Signal A

Ph

NMEZ

racemic
Table 3, entry 2

10 12

14

16

Min

18 20 2 24 26 28 30

CCP5D6.tmp.DAT - HP1100 DAD Signal A

5001

450]

400

350

300

250

200

1504

STH 1000.00

SPW 0.20

NMez

T

(R)
Table 3, entry 2

-5

L""‘?;

01 2 3

4 5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Min

Index

Name

Start

End

RT Offset

Quantity

Height

Area

Area

[Min]

[Min]

[Min]

[% Area]

V]

[uV_Min]

(%]

UNKNOWN

11.09

13.35

0.00

89.58

4723

2106

89.580

UNKNOWN

25.61

27.77

0.00

10.42

28.2

245

10.420

Total

100.00

500.5

2351

100.000
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LEH-1-1379.DATA - HP1100 DAD Signal A

550
MeN
500 \ |ﬂ|
450 O ’
400 ‘
(T '
300
. Ph \
T 20 racemic
Table 3, entry 3
200 |
150 ‘ \
i |
3l |
séé J |
o VM AN r:\)v D iGy
50
0 1 2 4 5 [ 7 [ 9 10 N 12 13 14 15 16 17
Min
260
MeN N
240
220
200 e
180 :
160
140 Ph
5 (R)
e 12 Table 3, entry 3
100
a0
g
[=]
g
o
7
i
-20
0 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19
Min
Index | Name Stat Time End RT Offset | Quantity Height Area Area
Min] | [Min] | [Min] Min] | [% Area]| [uV] | [uV.Min] [%]
1 UNKNOWN| 11.31 | 11.76 | 12.51 0.00 97.87| 252.3 70.7| 97.873
2 UNKNOWN| 1445 | 16.15] 17.00 0.00 213 23 15 2127
Total 100.00 | 2546 72.2] 100.000
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mALU

45
40
351
30
25
20;
racemic
15 Table 3, entry 4
18
(=]
e
i:
=
w9
of~s
-5
-10
0 1 2 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
110
105
100 MeN \
95
90
85
80 et
75 H
70
65
60
55 4 ]
. w (R)
z 45 Table 3, entry 4
40
35
30
3
=
15
T
1,%':3
5
u S —
-5
-10
-15
-20
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Min
Index | Name Start Time End RT Offset | Quantity Height Area Area
[Min] | [Min]| [Min] Min] | [% Area]| [wV] ] [wV.Min] [%]
1 UNKNOWN| 23.55 | 24.74 | 25.68 0.00 9355 | 103.0 57.7| 93545
2 | UNKNOWN| 26.15 | 26.89 | 27.58 0.00 6.45 6.2 40 6.455
Total 100.00 | 109.2 61.7 | 100.000
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mAU

35

25

g

g
&n

SPW0.20

-5

-10

-15

=]
STH 1000.00
z

racemic
Table 3, entry 5

3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

200
190;
180
170
160;
150;
140
130
120:
110:
100:

90

mAU

5838

SPW0.20
STH 1000.00

=R==R

o AT T
[O (R)

Table 3, entry 5

2 3 4 5 6 7 8 9 W M 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26

Min

Index | Name

Start Time End RT Offset | Quantity Height Area Area

Min] | Min] [ [Min] Min] | [% Area] | [uv] | [uV.Min] [%]
1 | UNKNOWN| 1856 | 19.13 | 19.88 0.00 346| 78 37| 3464
2 [UNKNOWN] 19.96 [ 20.74 [ 22.01 000 9654] 1936] 1034 96536
Total 100.00 | 201.4] 107.1] 100.000
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