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GENERAL INFORMATION

Solvents

Dry acetonitrile (MeCN), tetrahydrofuran (THF), dichloromethane (DCM), and toluene were purchased from
Sigma-Aldrich. 1,1,1,3,3,3-Hexafluoro-2-propanol (HFIP) was purchased from Oakwood. Chloroform-d; and
acetonitrile-ds were purchased from Cambridge Isotope Laboratories.

Chromatography

Analytical thin layer chromatography was performed on 0.25 mm silica gel 60-F254. Visualization was carried
out with UV light and Vogel’s permanganate. Preparative TLC was used to purify reactions run at 0.1 mmol
scale out of convenience and was conducted using silica gel plates, unless otherwise stated.

Spectroscopy and Instruments

'H NMR was recorded on Bruker DRX-600 instrument (600 MHz). Chemical shifts were quoted in parts per
million (ppm) referenced to 7.26 ppm of chloroform-d, or the center peak of the pentet at 1.94 ppm of
acetonitrile-ds. 3C NMR spectra were recorded on Bruker DRX-600 instrument (151 MHz), and were fully
decoupled by broad band proton decoupling. Chemical shifts were reported in ppm referenced to the center peak
of a triplet at 77.16 ppm of chloroform-d, or the center peak of a septet at 1.32 ppm of acetonitrile-ds. 1°F NMR
spectra were recorded on Bruker AMX-400 instrument (376 MHz), and were fully decoupled by broad band
proton decoupling. The following abbreviations (or combinations thereof) were used to explain multiplicities: s
=singlet, d = doublet, t = triplet, q = quartet, p = pentet, sext = sextet, sep = septet, m = multiplet, br = broad.
Coupling constants, J, were reported in Hertz unit (Hz). High-resolution mass spectra (HRMS) were recorded
on a Waters mass spectrometer using ESI-TOF (electrospray ionization-time of flight). The single crystal X-ray
diffraction studies were carried out on a Bruker Kappa APEX-II CCD diffractometer equipped with Mo Ka
radiation (A = 0.71073 A).

Starting materials

All substrates were used as received from commercial suppliers, unless otherwise stated. Pd(OAc),, AgOAC,
Ag,CO3, and Ac-Gly-OH were purchased from Sigma-Aldrich. Methyl bicyclo[2.2.1]hept-2-ene-2-carboxylate
(NBE-CO:Me) was reported in the previous literature!. Templates (T1-MeCN, T2-MeCN, T3-MeCN,) were
reported in the previous literature?. Compounds 1u?, 1v*, 3a% and 5b® were reported in the previous literatures.



EXPERIMENTAL SECTION
I. Preparation of Templates and Substrates

A. Preparation of Templates

Templates were synthesized following the literature procedures?.

A
(0] I z (o]
N F
FsC N—P:d—N
ne
i ®
CF; Me

Palladium-N2-(3,5-bis(trifluoromethyl)phenyl)-Né-(2'-cyano-3,3' 5-trifluoro-[1,1'-biphenyl]-4-
yDpyridine-2,6-dicarboxamide complex (T4-MeCN)

IH NMR (600 MHz, CDsCN) & 8.33 (t, J = 7.8 Hz, 1H), 7.92 (dd, J = 7.8, 1.3 Hz, 1H), 7.90-7.86 (m, 3H), 7.80—
7.74 (m, 1H), 7.69 (s, 1H), 7.45 (d, J = 7.8 Hz, 1H), 7.38 (t, J = 8.8 Hz, 1H), 7.27 (d, J = 8.2 Hz, 2H); 3C NMR
(151 MHz, CDsCN) 6 170.08, 169.56, 164.86 (d, J = 255.8 Hz), 158.71 (dd, J = 248.1, 6.6 Hz), 152.92, 151.08,
149.65, 145.52, 143.81, 136.39, 136.32, 131.73 (g, J = 32.7 Hz), 127.85, 127.82-127.68 (m), 127.43, 126.95 (d,
J=3.3Hz), 125,50 (t, J = 16.8 Hz), 124.65 (q, J = 272.3 Hz), 116.63 (d, J = 19.8 Hz), 114.51, 113.27 (dd, J =
19.6, 6.0 Hz), 101.34 (d, J = 16.0 Hz); °F NMR (376 MHz, CDsCN) & -63.50, -108.24, -117.02. HRMS (ESI-
TOF) m/z calc’d for CzH1aF9sNsO2Pd [M+H]*: 754.0111; found: 754.0103.
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Palladium-N2-(2'-cyano-3,5-difluoro-[1,1'-biphenyl]-4-yl)-N®-(2,6-dimethoxyphenyl)pyridine-2,6-
dicarboxamide complex (T5-MeCN)

'H NMR (600 MHz, CDsCN) & 8.27 (t, J = 7.8 Hz, 1H), 7.87-7.81 (m, 2H), 7.78 (dd, J = 7.8, 1.2 Hz, 1H), 7.73
(td, J=7.7, 1.3 Hz, 1H), 7.61 (d, J = 7.9 Hz, 1H), 7.55 (td, J = 7.7, 1.2 Hz, 1H), 7.21 (d, J = 8.3 Hz, 2H), 7.14
(t, J = 8.4 Hz, 1H), 6.63 (d, J = 8.5 Hz, 2H), 3.82 (s, 6H); *C NMR (151 MHz, CD3;CN) & 169.29, 168.88,
159.34, 159.30, 157.70, 157.66, 156.15, 152.90, 151.51, 143.81, 143.79, 143.33, 136.87, 136.81, 136.74, 134.72,
134.32,130.98, 129.61, 127.10, 126.92, 126.74,125.71, 125.49, 119.27,113.21, 113.17, 113.07, 113.03, 111.89,
105.23, 56.58; °F NMR (376 MHz, CD3;CN) & -117.57. HRMS (ESI-TOF) m/z calc’d for CsoH22F2NsO4Pd
[M+H]*: 660.0669; found: 660.0659.

T6-MeCN



Palladium-N2-(tert-butyl)-N°-(2'-cyano-3,5-difluoro-[1,1'-biphenyl]-4-yl) pyridine-2,6-dicarboxamide
complex (T6-MeCN)

'H NMR (600 MHz, CDsCN) & 8.17 (t, J = 7.8 Hz, 1H), 7.86 (dd, J = 7.8, 0.9 Hz, 1H), 7.76 (td, J = 7.7, 1.4 Hz,
1H), 7.70 (d, J = 7.8 Hz, 2H), 7.63 (d, J = 7.8 Hz, 1H), 7.58 (td, J = 7.6, 1.2 Hz, 1H), 7.29 (d, J = 8.2 Hz, 2H),
1.40 (s, 9H); 3C NMR (151 MHz, CDsCN) & 169.29, 168.88, 158.50 (dd, J = 247.6, 6.6 Hz), 156.15, 152.90,
151.51, 143.81, 143.79, 143.33, 136.81 (t, J = 9.9 Hz), 134.72, 134.32, 130.98, 129.61, 127.10, 126.92, 126.74,
125.71 (t, J = 16.7 Hz), 125.49, 119.27, 113.12 (dd, J = 21.1, 6.0 Hz), 111.89, 105.23, 56.58; °F NMR (376
MHz, CDsCN) & -118.18. HRMS (ESI-TOF) m/z calc’d for CasH22F2NsO.Pd [M+H]*: 580.0771; found:
580.0762.
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Palladium-N?,N®-bis(3,5-bis(trifluoromethyl)phenyl)pyridine-2,6-dicarboxamide complex (T7-MeCN)

'H NMR (600 MHz, CDsCN) & 8.30 (t, J = 7.8 Hz, 1H), 7.90 (s, 4H), 7.88 (d, J = 7.8 Hz, 2H), 7.72 (s, 2H); *C
NMR (151 MHz, CDsCN) 6 170.08, 152.51, 149.42, 143.76, 131.76 (q, J = 33.0 Hz), 128.15-127.98 (m), 127.67,
124.63 (q, J = 271.8 Hz); ®F NMR (376 MHz, CDsCN) & -63.43. HRMS (ESI-TOF) m/z calc’d for
C25H13F12N402Pd [M+H]+Z 7349876, found: 734.9883.

B. Preparation of Substrates

Substrates (3b, 3f) were synthesized following the literature procedures®.

2-((1-Methyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (3b)

'H NMR (600 MHz, CDCls) & 8.12 (ddd, J = 8.0, 1.3, 0.4 Hz, 1H), 7.78 (ddd, J = 7.6, 1.4, 0.4 Hz, 1H), 7.69 (td,
J=178,1.4Hz 1H), 7.62 (td, J= 7.6, 1.3 Hz, 1H), 7.19-7.10 (m, 2H), 7.07 (d, J = 7.7 Hz, 1H), 7.03 (d, J = 7.4
Hz, 1H), 5.19 (q, J = 6.9 Hz, 1H), 4.14-4.04 (m, 1H), 3.55 (ddd, J = 14.0, 11.9, 4.2 Hz, 1H), 2.94-2.82 (m, 1H),
2.77-2.66 (m, 1H), 1.49 (d, J = 6.8 Hz, 3H); *C NMR (151 MHz, CDCls) § 143.69, 137.29, 135.52, 132.90,
132.48, 132.41, 129.98, 129.19, 126.93, 126.90, 126.50, 116.16, 110.42, 52.39, 39.02, 28.27, 23.31. HRMS
(ESI-TOF) m/z calc’d for C17H17N20,S [M+H]*: 313.1005; found: 313.1012.

2-((5-Bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (3f)

'H NMR (600 MHz, CDCls) & 8.13 (dd, J = 8.2, 1.2 Hz, 1H), 7.85 (dd, J = 7.8, 1.3 Hz, 1H), 7.76 (td, J = 7.8,
1.4 Hz, 1H), 7.69 (td, J = 7.6, 1.3 Hz, 1H), 7.43 (dd, J = 6.6, 2.6 Hz, 1H), 7.09-7.00 (m, 2H), 4.50 (s, 2H), 3.64
(t, J = 6.1 Hz, 2H), 2.93 (t, J = 6.1 Hz, 2H); 3C NMR (151 MHz, CDCls) § 141.02, 135.69, 133.97, 133.04,



132.95, 132.93, 131.19, 130.40, 127.79, 125.62, 125.40, 116.21, 110.93, 47.45, 43.65, 29.51. HRMS (ESI-TOF)
m/z calc’d for C16H14BrN202S [M+H]*: 376.9954; found: 376.9950.
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2-((5-Ethyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (3d)

Aryl bromide 3f (0.19 g, 0.5 mmol, 1.0 equiv), Pd(DPPF)CI; (36.6 mg, 0.05 mmol, 10 mol%), EtB(OH). (73.9
mg, 1.0 mmol, 2.0 equiv.), and K,CO; (0.21 g, 1.5 mmol, 3.0 equiv.) were added to a flame-dried Schlenk tube.
The Schlenk tube was evacuated and back-filled with nitrogen, and then toluene (5 mL) was added to the mixture.
The Schlenk tube was immersed into a pre-heated oil bath at 110 °C overnight. The oil bath was removed, and
the Schlenk tube was allowed to cool to room temperature. Water was added into the reaction mixture, which
was then extracted with EtOAc. The combined organic layers were dried with Na,SO.. After the organic solvent
was concentrated by rotary evaporation, the residue was purified by silica gel chromatography (hexanes/EtOAc
= 2:1 v/v) to afford 0.14 g compound 3d as a white solid (85% vyield).

'H NMR (600 MHz, CDCls) 6 8.13 (d, J = 8.0 Hz, 1H), 7.85 (dd, J = 7.6, 1.3 Hz, 1H), 7.75 (td, J = 7.8, 1.3 Hz,
1H), 7.67 (td, J = 7.6, 1.1 Hz, 1H), 7.13 (t, J = 7.6 Hz, 1H), 7.06 (d, J = 7.4 Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H),
4.45 (s, 2H), 3.68 (t, J = 6.0 Hz, 2H), 2.91 (t, J = 6.0 Hz, 2H), 2.56 (q, J = 7.6 Hz, 2H), 1.17 (t, J = 7.6 Hz, 3H);
13C NMR (151 MHz, CDCl3) § 142.51, 141.00, 135.69, 132.95, 132.77, 131.41, 131.05, 130.46, 126.69, 126.49,
124.17, 116.34, 111.05, 47.74, 43.78, 25.67, 25.52, 14.33. HRMS (ESI-TOF) m/z calc’d for CigH19N20,S
[M+H]*: 327.1162; found: 327.1171.
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2-((5-Phenyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (3e)

Aryl bromide 3f (0.19 g, 0.5 mmol, 1.0 equiv.), Pd(OAc). (2.2 mg, 0.1 mmol, 20 mol%), XPhos (95.3 mg, 0.2
mmol, 40 mol%), PhB(OH); (0.12 g, 1.0 mmol, 2.0 equiv.), and K,COs (0.14 g, 1.0 mmol, 2.0 equiv.) were
added to a flame-dried Schlenk tube. The Schlenk tube was evacuated and back-filled with nitrogen, and then
THF (3 mL) were added to the mixture. The Schlenk tube was immersed into a pre-heated oil bath at 60 °C.
After 2 h, the oil bath was removed, and the Schlenk tube was allowed to cool to room temperature. Water was
added into the reaction mixture, which was then extracted with EtOAc. The combined organic layers were dried
with Na,SO,. After the organic solvent was concentrated by rotary evaporation, the residue was purified by
silica gel chromatography (hexanes/EtOAc = 2:1 v/v) to afford 0.14 g compound 3e as a white solid (75% yield).

IH NMR (600 MHz, CDCl3) 8 8.12 (d, J = 1.4 Hz, 1H), 7.86 (d, J = 7.6 Hz, 1H), 7.76 (t, J = 7.8 Hz, 1H), 7.69
(t, J = 7.6 Hz, 1H), 7.40 (t, J = 7.4 Hz, 2H), 7.35 (t, J = 7.4 Hz, 1H), 7.26-7.21 (m, 3H), 7.13 (d, J = 7.4 Hz,
1H), 7.09 (d, J = 7.7 Hz, 1H), 4.56 (s, 2H), 3.54 (t, J = 6.0 Hz, 2H), 2.83 (t, J = 5.9 Hz, 2H); C NMR (151
MHz, CDCls) & 142.26, 141.01, 140.60, 135.70, 132.98, 132.81, 131.86, 131.10, 130.48, 129.12, 128.51, 128.35,
127.33, 126.43, 125.66, 116.31, 111.01, 47.51, 43.78, 27.74. HRMS (ESI-TOF) m/z calc’d for C2H1sN20,S
[M+H]*: 375.1162; found: 375.1165.



Substrate (5a) was synthesized following the literature procedures®.

3-(2-Chloro-6-fluorophenyl)-N,N-bis(2-cyanophenyl)propanamide (5a)

'H NMR (600 MHz, CDCl3) & 7.91-7.31 (m, 8H), 7.13-7.05 (m, 2H), 6.94-6.86 (m, 1H), 3.25 (t, J = 8.5 Hz,
2H), 2.58 (br, 2H); 3C NMR (151 MHz, CDCls) § 171.60, 161.53 (d, J = 248.1 Hz), 144.13, 135.37 (d, J = 6.1
Hz), 134.96, 134.68, 134.37, 134.01, 130.75, 129.65, 129.42, 128.47, 128.34 (d, J = 9.4 Hz), 126.25 (d, J = 18.7
Hz), 125.36 (d, J = 3.3 Hz), 117.21, 116.50, 114.19 (d, J = 23.1 Hz), 113.34, 113.13, 33.59, 22.49 (d, J = 3.3
Hz); *F NMR (376 MHz, CDCl3) § -113.77. HRMS (ESI-TOF) m/z calc’d for C23H16CIFN3O [M+H]*: 404.0960;
found: 404.0967.

I1. Remote Site-Selective Arylation

A. Optimization of the Reaction Conditions

Table 1. Ligand screening?

1 A
10 mol% Pd(OAc), ' |
15 mol% ligand CO,Me : ° N/ 0 F
- Me I 1 equiv. T3-MeCN ‘ N_p'd_N
X . > e
~ coMe 1.5 equiv. NBE-CO,Me N ||| r
AgOAc (3 equiv.) St Me
1 equiv. 3 equiv. ° NC
HFIP (0.1 M), 100 °C T3-MeCN
Ac-Gly-OH Ac-Ala-OH Ac-Val-OH TFA-Gly-OH Fmoc-Gly-OH AcHN\/\NMez ACHN g

41%, 38% SM 36%, 55% SM 21%, 67% SM 7%, 85% SM 10%, 80% SM <5%, 90% SM <5%, 90% SM

The yields were determined by *H-NMR using CHCI,CHCI; as the standard.

Table 2. Temperatures screening?

10 mol% Pd(OAc),
15 mol% Ac-Gly-OH
1 equiv. T3-MeCN

(0]
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X
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Me |
' @
CO,Me

3 equiv.

1.5 equiv. NBE-CO,Me
) AgOAc (3 equw)
1 equiv. HFIP (0.1 M),

T yield

CO,Me
N—Pd—N
A
Rt L M
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T3-MeCN

120 °C 33%, 38% SM

100 °C 41%, 38% SM
80 °C 45%, 41% SM
60 °C 30%, 55% SM

aThe yields were determined by *H-NMR using CHCI,CHCI; as the standard.



Table 3. Palladium screening?

X
10 mol% [Pd] |
15 mol% Ac-Gly-OH coMe ° N
Me | 1 equiv. T3-MeCN FsC N_pld_N
A + Me |
| X N
Z coMe 1.5 equiv. NBE-CO,Me N ||| E
AgOAc (3 equiv.) >t CF, Me
1 equiv. 3 equiv. ° NC
HFIP (0.1 M), 80 °C T3-MeCN
[Pd] yield
Pd(OAc), 45%, 41% SM
Pd(MeCN),Cl, 44%, 46% SM
Pd(PhCN),Cl, 41%, 50% SM
Pd(TFA), 36%, 43% SM
The yields were determined by *H-NMR using CHCI,CHCI as the standard.
Table 4. Additive screening?
X
10 mol% [Pd] : |
15 mol% Ac-Gly-OH CoMe : ° NN F
Me | 1 equiv. T3-MeCN D RC N PN
A + Me . {
N X ! N
z coMe 1.5 equiv. NBE-CO,Me N 5 ||| F
AgOAc (3 equiv.) St ¢F, Ve
1 equiv. 3 equiv. i P 1 NC
additive (1 equiv.) i T3-MeCN
HFIP (0.1 M), 80 °C
additive yield
none 45%, 41% SM
Ag,CO5 52%, 38% SM
Li,CO3 40%, 50% SM
Na,CO3 29%, 65% SM
K,COs 10%, 82% SM
Cs,CO; 16%, 77% SM
K,HPO, 12%, 81% SM
The yields were determined by *H-NMR using CHCI,CHCI; as the standard.
Table 5. Catalyst loading screening?
; AN
10 mol% [Pd] : |
x mol% Ac-Gly-OH CO,Me : ° NN
Me | 1 equiv. T3-MeCN FsC N_pld_N
A + > Me {
N X ! N
= CO,Me 1.5 equiv. NBE-CO,Me _N ||| F
AgOAc (3 equiv.) s CF, Me
1 equiv. 3 equiv. ; H NC
Ag,CO3 (1 equiv.) T3-MeCN
HFIP (0.1 M), 80 °C
x mol% yield
10 mol% 48%, 44% SM
15 mol% 52%, 38% SM
20 mol% 55%, 36% SM

aThe yields were determined by *H-NMR using

CHCI,CHCI; as the standard.



Table 6. Solvent screening?

10 mol% [Pd]
20 mol% Ac-Gly-OH
1 equiv. T3-MeCN

Me I FsC N—~Pd—N
\ 3
(X . »e
z coMe 1.5 equiv. NBE-CO,Me A ||| r
] ] AgOAc (3 equiv.) >t CFs Me
1 equiv. 3 equiv. Ag,CO; (1 equiv.) T3MeCN NC
solvent, 80 °C
solvent yield
HFIP (0.1 M) 55%, 36% SM
HFIP (0.067 M) 63%, 24% SM
HFIP (0.05 M) 61%, 25% SM
DCM (0.067 M) <5%, 90% SM
toluene (0.067 M) <5%, 92% SM
THF (0.067 M) <5%, 90% SM
MeCN (0.067 M) <5%, 85% SM
The yields were determined by *H-NMR using CHCI,CHCI; as the standard.
Table 7. Acid screening?
10 mol% [Pd] ! N
20 mol% Ac-Gly-OH : |
30 mol% acid comte 5 ° NN F
. 2 '
N Me | 1 equiv. T3-MeCN - O e FiC N_p:d_N
N ’ i S ; i
= CO,Me 1.5 equiv. NBE-CO,Me _N ||| E
AgOACc (3 equiv.) >t . CF Me
1 equiv. 3 equiv. Ag,CO3 (1 equiv.) : ’ T3-MeCN Ne
-Me

HFIP (0.067 M), 80 °C

acid yield
none 63%, 24% SM
AcOH 50%, 35% SM
(PhO),PO,H 28%, 64% SM
Ad-CO,H 53%, 30% SM
(+)-BNDHP 46%, 38% SM

The yields were determined by *H-NMR using CHCI,CHCI as the standard.

B. Pd-Catalyzed Remote Arylation of Benzoazines

o
etf + A
N

3 equiv.

10 mol% Pd(OAc),
20 mol% Ac-Gly-OH
1 equiv. Template-MeCN

1.5 equiv. NBE-CO,Me

3 equiv. AgOAc

1 equiv. Ag,CO3

HFIP, 80 °C

then DMAP, toluene, 80 °C

Ar X
Het
o
N

General procedure A: A reaction vial (8 mL) was charged with benzoazine (0.10 mmol, 1.0 equiv.), template-
MeCN (0.10 mmol, 1.0 equiv.) and 0.2 mL DCM. The mixture was stirred for 5 min at room temperature, and



then concentrated in vacuo. Pd(OAC). (2.2 mg, 10 umol, 10 mol%), Ac-Gly-OH (2.3 mg, 20 umol, 20 mol%),
aryl iodide (0.3 mmol, 3 equiv.), AgOAc (50 mg, 0.30 mmol, 3.0 equiv.), Ag.COs (27.6 mg, 0.1 mmol, 1.0
equiv.), NBE-CO;Me (22.8 mg, 0.15 mmol, 1.5 equiv.) and HFIP (1.5 ml) were added. The reaction vial was
sealed and allowed to stir at 80 °C for 18 h. The reaction mixture was cooled to room temperature. Then a
solution of DMAP (36.7 mg, 0.3 mmol, 3 equiv.) in toluene (1.5 mL) was added. The mixture was stirred at
80 °C for 15 min. The reaction mixture was cooled to room temperature, diluted with EtOAc. The mixture was
filtered through a short pad of celite and eluted with EtOAc (2 x 2 mL). The filtrate was evaporated under
reduced pressure. (If the product release is not complete, a solution of DMAP (18.4 mg, 0.15 mmol, 1.5 equiv.)
in toluene (1.5 mL) was added. The solution was stirred at 80 °C for 15 min., and then concentrated.) Purification
by preparative TLC afforded the title compound and template-DMAP complex.

Template recovery: The template-DMAP complex was dissolved in acetonitrile (3 mL). To this mixture was
added methanesulfonic acid (6.5 pl, 0.1 mmol) and the resulting mixture was heated at 60 °C for 2 h. Upon
completion, the reaction mixture was cooled to room temperature. The solvent was removed in vacuo. Water
was added to the reaction mixture and extracted with DCM three times. The organic layer was dried with Na;SO4
and concentrated in vacuo. This crude mixture was dissolved in acetonitrile (3 mL). To this mixture was added
methanesulfonic acid (3.0 ul, 0.046 mmol) and the resulting mixture was heated at 60 °C for 30 min. Upon
completion, the reaction mixture was cooled to room temperature. The solvent was removed in vacuo. Water
was added to the reaction mixture and extracted with DCM three times. The organic layer was dried with Na;SO4
and concentrated in vacuo to give the template.

O CO,Me
Me

2a
Methyl 2-(3-methylisoquinolin-6-yl)benzoate (2a)
Substrate isoquinoline was arylated following the general procedure by using T3-MeCN (73.6 mg, 0.10 mmol,
1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 1:1 v/v), compound 2a (16.9 mg) was
obtained in 61% yield as a white solid.
'H NMR (600 MHz, CDCls) 8 9.20 (s, 1H), 7.93 (dd, J = 7.8, 0.8 Hz, 2H), 7.65 (s, 1H), 7.59 (td, J = 7.6, 1.4 Hz,
1H), 7.51-7.41 (m, 4H), 3.60 (s, 3H), 2.71 (s, 3H); ®)C NMR (151 MHz, CDCls) & 168.58, 152.18, 151.83,
143.78,142.14, 136.59, 131.71, 130.99, 130.65, 130.31, 127.93, 127.74, 126.96, 125.89, 124.84, 118.70, 52.14,
24.33. HRMS (ESI-TOF) m/z calc’d for C1gH16N1O, [M+H]*: 278.1176; found: 278.1182.

O CO,Me
Br

2b
Methyl 2-(3-bromoisoquinolin-6-yl)benzoate (2b)
Substrate isoquinoline was arylated following the general procedure by using T3-MeCN (73.6 mg, 0.10 mmol,
1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2b (13 mg) was
obtained in 38% yield as a white solid.
'H NMR (600 MHz, CDCls) § 9.06 (s, 1H), 8.00-7.93 (m, 2H), 7.91 (s, 1H), 7.67 (s, 1H), 7.61 (td, J = 7.6, 1.4

Hz, 1H), 7.55 (dd, J = 8.4, 1.6 Hz, 1H), 7.51 (td, J = 7.6, 1.3 Hz, 1H), 7.41 (dd, J = 7.6, 0.9 Hz, 1H), 3.63 (s,
3H); °C NMR (151 MHz, CDCls) § 168.13, 152.54, 145.07, 141.69, 137.92, 136.39, 131.93, 131.00, 130.56,
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130.34, 129.33, 128.31, 126.99, 126.61, 124.42, 123.91, 52.22. HRMS (ESI-TOF) m/z calc’d for C17H13BrN:O:
[M+H]": 342.0124; found: 342.0132.

O CO,Me
| RS
/N
2c

Me

Methyl 2-(1-methylisoquinolin-6-yl)benzoate (2¢)

Substrate isoquinoline was arylated following the general procedure by using T3-MeCN (73.6 mg, 0.10 mmol,
1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2¢ (13.8 mg) was
obtained in 50% yield as a yellow oil.

The position of C—H arylation on 2c was determined by NOESY.

'H NMR (600 MHz, CDCls) 6 8.41 (d, J = 5.7 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 7.95 (dd, J = 7.8, 1.4 Hz, 1H),
7.74 (d, J=1.9 Hz, 1H), 7.60 (td, J = 7.6, 1.4 Hz, 1H), 7.57 — 7.50 (m, 2H), 7.49 (td, J = 7.6, 1.3 Hz, 1H), 7.44
(dd, J = 7.6, 1.4 Hz, 1H), 3.63 (s, 3H), 2.99 (s, 3H); *C NMR (151 MHz, CDCl3) 5 168.48, 158.60, 143.44,
142.30, 142.02, 135.97, 131.77, 131.08, 130.53, 130.36, 128.40, 127.98, 126.56, 126.08, 125.16, 119.52, 52.18,
22.51. HRMS (ESI-TOF) m/z calc’d for C1gH16N1O2 [M+H]*: 278.1176; found: 278.1184.

CO,Me
c.

2d i
Methyl 2-(1,3-dichloroisoquinolin-6-yl)benzoate (2d)
Substrate isoquinoline was arylated following the general procedure by using T3-MeCN (73.6 mg, 0.10 mmol,
1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 9:1 v/v), compound 2d (13.4 mg) was
obtained in 40% yield as a white solid.
'H NMR (600 MHz, CDCls) 6 8.30 (d, J = 8.7 Hz, 1H), 8.00 (dd, J = 7.8, 1.0 Hz, 1H), 7.69 (d, J = 1.7 Hz, 1H),
7.67 (s, 1H), 7.64-7.58 (m, 2H), 7.53 (td, J = 7.6, 1.3 Hz, 1H), 7.40 (dd, J = 7.6, 1.4 Hz, 1H), 3.65 (s, 3H); *C
NMR (151 MHz, CDCls) & 167.89, 150.97, 146.07, 143.58, 141.27, 139.32, 132.05, 130.97, 130.69, 130.30,

130.17,128.53, 125.93, 125.01, 124.82, 119.93, 52.28. HRMS (ESI-TOF) m/z calc’d for C17H12Cl2N102 [M+H]*:
332.0240; found: 332.0247.

i CO,Me
=
2e l N/

Methyl 2-(quinolin-6-yl)benzoate (2¢e)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2e (18.7 mg) was obtained
in 71% vyield as a yellow oil.

'H NMR (600 MHz, CDCls) & 8.93 (dd, J = 4.3, 1.7 Hz, 1H), 8.21-8.15 (m, 2H), 8.12 (d, J = 8.6 Hz, 1H), 7.93
(dd, J=7.8,1.5Hz, 1H), 7.76 (d, J = 2.1 Hz, 1H), 7.67 (dd, J = 8.6, 2.1 Hz, 1H), 7.59 (td, J = 7.5, 1.5 Hz, 1H),
7.51-7.39 (m, 2H), 3.61 (s, 3H); *°C NMR (151 MHz, CDCl5) § 168.83, 150.56, 147.61, 141.98, 140.04, 136.35,
131.70, 131.21, 130.90, 130.83, 130.33, 128.93, 128.20, 127.81, 126.69, 121.58, 52.18. HRMS (ESI-TOF) m/z
calc’d for C17H1sN10, [M+H]*: 264.1019; found: 264.1029.
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O CO,Me
2f N” “Me

Methyl 2-(2-methylquinolin-6-yl)benzoate (2f)

Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2f (19.4 mg) was obtained
in 70% vyield as a colorless oil.

'H NMR (600 MHz, CDCls) & 8.06 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 8.7 Hz, 1H), 7.89 (dd, J = 8.1, 1.5 Hz, 1H),
7.71(d, J=2.1 Hz, 1H), 7.62 (dd, J = 8.7, 2.1 Hz, 1H), 7.57 (td, J = 7.4, 1.4 Hz, 1H), 7.50-7.41 (m, 2H), 7.31
(d, J =8.5 Hz, 1H), 3.58 (s, 3H), 2.77 (s, 3H); *°C NMR (151 MHz, CDCls) § 169.04, 159.23, 147.20, 141.96,
139.01, 136.38, 131.56, 131.10, 130.95, 130.69, 130.18, 128.17, 127.61, 126.44, 126.34, 122.46, 52.10, 25.50.
HRMS (ESI-TOF) m/z calc’d for C1gH16N102 [M+H]*: 278.1176; found: 278.1185.

O CO,Me
29 N “OMe

Methyl 2-(2-methoxyquinolin-6-yl)benzoate (2g)

Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2g (17.9 mg) was obtained
in 61% vyield as a colorless oil.

'H NMR (600 MHz, CDCls3) 6 7.99 (d, J = 8.7 Hz, 1H), 7.89-7.83 (m, 2H), 7.67 (d, J = 2.2 Hz, 1H), 7.60-7.52
(m, 2H), 7.47-7.41 (m, 2H), 6.93 (d, J = 8.7 Hz, 1H), 4.10 (s, 3H), 3.60 (s, 3H); 3C NMR (151 MHz, CDCls) §
169.23,162.70, 145.95, 142.05, 138.85, 137.25, 131.48, 131.08, 131.02, 130.54, 130.08, 127.40, 126.84, 126.55,
124.91,113.51, 53.55, 52.09. HRMS (ESI-TOF) m/z calc’d for C1sH16N103 [M+H]*: 294.1135; found: 294.1136.

O CO,Me
2h NZci

Methyl 2-(2-chloroquinolin-6-yl)benzoate (2h)

Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (DCM/Et,0 = 30:1 v/v), compound 2h (18.7 mg) was obtained
in 62% vyield as a white solid.

'H NMR (600 MHz, CDCls) 6 8.12 (d, J = 8.5 Hz, 1H), 8.03 (d, J = 8.6 Hz, 1H), 7.94 (dd, J = 7.8, 1.3 Hz, 1H),
7.75 (d, J = 2.0 Hz, 1H), 7.68 (dd, J = 8.6, 2.0 Hz, 1H), 7.59 (td, J = 7.5, 1.4 Hz, 1H), 7.49 (td, J = 7.6, 1.3 Hz,
1H), 7.46-7.38 (m, 2H), 3.61 (s, 3H); *C NMR (151 MHz, CDCl3) § 168.56, 150.80, 147.19, 141.64, 140.54,
139.04, 131.94, 131.75, 131.11, 130.65, 130.40, 128.03, 127.96, 126.70, 126.44, 122.79, 52.15. HRMS (ESI-
TOF) m/z calc’d for C17H13CIN:O, [M+H]*: 298.0629; found: 298.0639.

O CO,Me
Me
2i N

Methyl 2-(3-methylquinolin-6-yl)benzoate (2i)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2i (23.8 mg) was obtained
in 86% vyield as a yellow oil.
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'H NMR (600 MHz, CDCls) 5 8.78 (d, J = 2.3 Hz, 1H), 8.07 (d, J = 8.6 Hz, 1H), 7.96-7.84 (m, 2H), 7.67 (d, J
= 2.1 Hz, 1H), 7.61-7.54 (m, 2H), 7.49-7.42 (m, 2H), 3.59 (s, 3H), 2.53 (5, 3H); 13C NMR (151 MHz, CDCls)
5 168.91, 152.52, 145.84, 142.04, 139.90, 134.89, 131.57, 131.09, 130.96, 130.87, 130.18, 129.77, 128.64,
127.99, 127.65, 126.06, 52.10, 18.88. HRMS (ESI-TOF) m/z calc’d for C1sH1sN102 [M+H]*: 278.1176; found:
278.1184.

O CO,Me
Ph
2j N

Methyl 2-(3-phenylquinolin-6-yl)benzoate (2j)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv. ). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2j (23.1 mg) was obtained
in 68% vyield as a colorless oil.

'H NMR (600 MHz, CDCl3) 8 9.20 (d, J = 2.3 Hz, 1H), 8.32 (d, J = 2.3 Hz, 1H), 8.15 (d, J = 8.6 Hz, 1H), 7.94
(dd, J=8.1,1.3 Hz, 1H), 7.83 (d, J = 2.1 Hz, 1H), 7.73 (dd, J = 8.3, 1.2 Hz, 2H), 7.67 (dd, J = 8.6, 2.1 Hz, 1H),
7.62-7.58 (m, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.51-7.42 (m, 3H), 3.63 (s, 3H); **C NMR (151 MHz, CDCl3) §
168.78,150.10, 146.68, 141.98, 140.46, 137.99, 134.34, 133.42, 131.69, 131.15, 130.78, 130.31, 129.31, 128.73,
128.26,127.92,127.81, 127.55, 126.86, 52.17. HRMS (ESI-TOF) m/z calc’d for C23H1sN1O, [M+H]*: 340.1332;
found: 340.1336.

CO,Me
2k NG

Methyl 2-(3-(trifluoromethyl)quinolin-6-yl)benzoate (2k)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2k (18.2 mg) was obtained
in 55% vyield as a colorless oil.

IH NMR (600 MHz, CDCl3) § 9.11 (d, J = 2.7 Hz, 1H), 8.46 (s, 1H), 8.20 (d, J = 8.7 Hz, 1H), 7.98 (dd, J = 7.8,
1.2 Hz, 1H), 7.86 (d, J = 1.9 Hz, 1H), 7.80 (dd, J = 8.7, 2.0 Hz, 1H), 7.62 (td, J = 7.6, 1.4 Hz, 1H), 7.51 (td, J =
7.6, 1.3 Hz, 1H), 7.44 (dd, J = 7.6, 1.0 Hz, 1H), 3.64 (s, 3H); *C NMR (151 MHz, CDCls) & 168.25, 148.68,
146.12 (q, J = 3.1 Hz), 141.71, 141.50, 134.11 (g, J = 4.1 Hz), 133.31, 131.92, 131.18, 130.58, 130.43, 128.97,
128.19, 127.30, 126.18, 124.05 (q, J = 33.0 Hz), 123.79 (q, J = 272.3 Hz), 52.21; °F NMR (376 MHz, CDCls)
6 -62.09. HRMS (ESI-TOF) m/z calc’d for CigH13F3N10- [M+H]*: 332.0893; found: 332.0903.

O CO,Me o
I XY “NMe,
21 N

Methyl 2-(3-(dimethylcarbamoyl)quinolin-6-yl)benzoate (2I)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (EtOAc), compound 2l (13.2 mg) was obtained in 40% vyield as
a colorless oil.

'H NMR (600 MHz, CDCls) 5 8.98 (d, J = 2.2 Hz, 1H), 8.26 (d, J = 2.1 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 7.95
(dd, J=7.8,1.3 Hz, 1H), 7.79 (d, J = 1.9 Hz, 1H), 7.71 (dd, J = 8.6, 2.1 Hz, 1H), 7.60 (td, J = 7.5, 1.4 Hz, 1H),
7.49 (td, J=7.6, 1.3 Hz, 1H), 7.44 (dd, J = 7.6, 0.9 Hz, 1H), 3.62 (s, 3H), 3.19 (s, 3H), 3.10 (s, 3H); *C NMR
(151 MHz, CDCls) & 169.19, 168.50, 148.63, 147.55, 141.71, 141.00, 135.22, 132.10, 131.80, 131.18, 130.58,
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130.42, 129.66, 128.81, 127.98, 126.99, 126.93, 52.19, 39.79, 35.69. HRMS (ESI-TOF) m/z calc’d for
C20H19N203 [M+H]*: 335.1390; found: 335.1398.

O CO,Me
CN
2m N

Methyl 2-(3-cyanoquinolin-6-yl)benzoate (2m)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2m (10.7 mg) was
obtained in 37% yield as a white solid.

'H NMR (600 MHz, CDCls3) 8 9.06 (d, J = 2.1 Hz, 1H), 8.55 (d, J = 2.4 Hz, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.00
(dd, J=7.8, 1.4 Hz, 1H), 7.84-7.82 (m, 2H), 7.62 (td, J = 7.4, 1.4 Hz, 1H), 7.52 (td, J = 7.6, 1.3 Hz, 1H), 7.42
(dd, J =7.6, 1.2 Hz, 1H), 3.65 (s, 3H); **C NMR (151 MHz, CDCls) § 168.02, 149.82, 148.15, 142.32, 141.54,
141.29, 134.37, 132.04, 131.20, 130.70, 130.24, 129.12, 128.38, 126.85, 126.14, 117.24, 106.98, 52.25. HRMS
(ESI-TOF) m/z calc’d for C1sH13NO, [M+H]*: 289.0972; found: 289.0980.

i CO,Me
| ~N
2n N/

Methyl 2-(4-methoxyquinolin-6-yl)benzoate (2n)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAcC), and 40 mol% Ac-Gly-OH. After purification by preparative TLC (hexanes/EtOAc
= 1:2 viv), compound 2n (10.5 mg) was obtained in 36% yield as a yellow oil.

IH NMR (600 MHz, CDCls) & 8.76 (d, J = 5.1 Hz, 1H), 8.16 (d, J = 2.0 Hz, 1H), 8.04 (d, J = 8.6 Hz, 1H), 7.91
(dd, J=7.5, 1.0 Hz, 1H), 7.63 (dd, J = 8.6, 2.1 Hz, 1H), 7.57 (td, J = 7.6, 1.4 Hz, 1H), 7.49-7.42 (m, 2H), 6.77
(d, J=5.3 Hz, 1H), 4.04 (s, 3H), 3.60 (s, 3H); *C NMR (151 MHz, CDCl3) 5 168.94, 162.59, 151.44, 148.36,
142.27,139.02, 131.58, 131.25, 131.00, 130.83, 130.21, 128.32, 127.60, 121.23, 120.94, 100.48, 55.82, 52.09.
HRMS (ESI-TOF) m/z calc’d for C1sH1gN1O3 [M+H]*: 294.1125; found: 294.1131.

O CO,Me
MeO N

Methyl 2-(7-methoxyquinolin-6-yl)benzoate (20)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 1:1 v/v), compound 20 (17.5 mg) was obtained
in 60% vyield as a yellow oil.

'H NMR (600 MHz, CDCls) & 8.83 (dd, J = 4.4, 1.8 Hz, 1H), 8.10 (dd, J = 8.1, 1.7 Hz, 1H), 7.95 (dd, J = 7.8,
1.1 Hz, 1H), 7.66 (s, 1H), 7.60 (td, J = 7.5, 1.4 Hz, 1H), 7.47 (td, J = 7.6, 1.3 Hz, 1H), 7.45 (s, 1H), 7.40 (dd, J
= 7.6, 1.0 Hz, 1H), 7.29 (dd, J = 8.1, 4.4 Hz, 1H), 3.86 (s, 3H), 3.62 (s, 3H); *°C NMR (151 MHz, CDCl5) &
168.32, 158.10, 150.42, 149.68, 138.02, 135.84, 133.77, 131.99, 131.70, 131.55, 129.70, 128.06, 127.90, 123.69,
119.35, 106.53, 55.66, 51.87. HRMS (ESI-TOF) m/z calc’d for C1sH1sN103 [M+H]": 294.1125; found: 294.1133.

O CO,Me
S
N/
2
P OMe
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Methyl 2-(8-methoxyquinolin-6-yl)benzoate (2p)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 1:1 v/v), compound 2p (23.8 mg) was obtained
in 81% vyield as a yellow oil.

'H NMR (600 MHz, CDCls) 4 8.93 (dd, J = 4.2, 1.7 Hz, 1H), 8.13 (dd, J = 8.3, 1.7 Hz, 1H), 7.87 (dd, J = 7.8,
1.0 Hz, 1H), 7.57 (td, J = 7.6, 1.4 Hz, 1H), 7.50-7.41 (m, 3H), 7.33 (d, J = 1.7 Hz, 1H), 7.00 (d, J = 1.8 Hz, 1H),
4.07 (s, 3H), 3.59 (s, 3H); 3C NMR (151 MHz, CDCl3) § 169.09, 154.90, 149.36, 141.97, 140.15, 139.54, 136.11,
131.47, 131.12, 130.86, 129.97, 129.13, 127.75, 122.14, 118.61, 109.13, 56.16, 52.17. HRMS (ESI-TOF) m/z
calc’d for C1gH16N1O3 [M+H]*: 294.1125; found: 294.1131.

CO,Me

2q £ N
Methyl 2-(8-fluoroquinolin-6-yl)benzoate (2q)
Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2q (19 mg) was obtained
in 68% vyield as a colorless oil.
'H NMR (600 MHz, CDCl3) 6 8.98 (dd, J = 4.2, 1.7 Hz, 1H), 8.19 (d, J = 8.6 Hz, 1H), 7.94 (dd, J = 7.8, 1.4 Hz,
1H), 7.59 (td, J = 7.6, 1.4 Hz, 1H), 7.55 (d, J = 1.5 Hz, 1H), 7.51-7.46 (m, 2H), 7.43 (dd, J = 7.6, 1.2 Hz, 1H),
7.40 (dd, J = 11.0, 1.8 Hz, 1H), 3.64 (s, 3H); 3C NMR (151 MHz, CDCl3) § 168.37, 157.37 (d, J = 256.9 Hz),
150.62 (d, J = 1.7 Hz), 141.08 (d, J = 1.7 Hz), 140.28 (d, J = 8.3 Hz), 137.81 (d, J = 12.1 Hz), 135.99 (d, J = 3.3
Hz), 131.78, 131.05, 130.60, 130.40, 129.59 (d, J = 2.8 Hz), 128.14, 122.50, 122.35 (d, J = 3.9 Hz), 115.08 (d,
J =19.8 Hz), 52.25; °F NMR (376 MHz, CDCls3) § -126.65. HRMS (ESI-TOF) m/z calc’d for C17H13F1N1O;
[M+H]*: 282.0925; found: 282.0933.

CO,Me
COzEt

o N” “Me
Ethyl 6-(2-(methoxycarbonyl)phenyl)-2-methylquinoline-3-carboxylate (2r)
Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2r (19.9 mg) was obtained
in 57% yield as a white solid.
IH NMR (600 MHz, CDCls) & 8.74 (s, 1H), 8.04 (d, J = 8.7 Hz, 1H), 7.93 (dd, J = 7.8, 1.4 Hz, 1H), 7.80 (d, J =
2.1 Hz, 1H), 7.72 (dd, J = 8.6, 2.1 Hz, 1H), 7.59 (td, J = 7.6, 1.4 Hz, 1H), 7.48 (td, J = 7.7, 1.4 Hz, 1H), 7.45
(dd, J = 7.6, 0.8 Hz, 1H), 4.45 (q, J = 7.2 Hz, 2H), 3.59 (s, 3H), 3.01 (s, 3H), 1.45 (t, J = 7.1 Hz, 3H); *C NMR
(151 MHz, CDCls) & 168.73, 166.65, 158.67, 147.93, 141.62, 140.03, 139.98, 133.01, 131.71, 131.09, 130.76,
130.37, 128.01, 127.88, 127.25, 125.65, 124.41, 61.53, 52.14, 25.80, 14.44. HRMS (ESI-TOF) m/z calc’d for
C21H20N104 [M+H]*: 350.1387; found: 350.1396.

CO,Me

Yo

2 l Nge

Methyl 2-(2-chloro-3-methylquinolin-6-yl)benzoate (2s)
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Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2s (19.5 mg) was obtained
in 63% yield as a white solid.

'H NMR (600 MHz, CDCls) 6 8.02-7.95 (m, 2H), 7.91 (dd, J=7.8, 1.4 Hz, 1H), 7.68 (d, J = 2.1 Hz, 1H), 7.62—
7.55 (m, 2H), 7.47 (td, J= 7.6, 1.3 Hz, 1H), 7.43 (dd, J = 7.6, 1.2 Hz, 1H), 3.59 (s, 3H), 2.55 (d, J = 1.0 Hz, 3H);
13C NMR (151 MHz, CDCl3) § 168.71, 152.12, 145.76, 141.77, 140.37, 137.96, 131.67, 131.04, 130.83, 130.77,
130.69, 130.30, 127.83, 127.69, 127.45, 125.70, 52.12, 20.23. HRMS (ESI-TOF) m/z calc’d for C1gH1sCIN10-
[M+H]*: 312.0786; found: 312.0796.

O CO,Me
Me

2 OMeN/
Methyl 2-(8-methoxy-3-methylquinolin-6-yl)benzoate (2t)
Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 1:1 v/v), compound 2t (25.3 mg) was obtained
in 82% yield as a yellow oil.
'H NMR (600 MHz, CDCl3) 8 8.77 (dd, J = 2.2, 0.5 Hz, 1H), 7.89-7.85 (m, 1H), 7.85 (ddd, J = 7.7, 1.4, 0.6 Hz,
1H), 7.56 (td, J = 7.6, 1.5 Hz, 1H), 7.49-7.42 (m, 2H), 7.24 (d, J = 1.7 Hz, 1H), 6.93 (d, J = 1.7 Hz, 1H), 4.06
(s, 3H), 3.57 (s, 3H), 2.51 (s, 3H); *C NMR (151 MHz, CDCls) 6 169.20, 154.94, 151.21, 142.07, 140.10, 137.79,

134.84, 131.64, 131.39, 131.20, 130.78, 129.88, 129.04, 127.64, 118.10, 108.19, 56.08, 52.15, 18.78. HRMS
(ESI-TOF) m/z calc’d for CisH1sN10s [M+H]*: 308.1281; found: 308.1293.

CO,Me

O l i/ O Me

2u N
Methyl 2-(8-methylbenzofuro[3,2-c]quinolin-2-yl)benzoate (2u)
Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAcC), and 40 mol% Ac-Gly-OH. After purification by preparative TLC (hexanes/EtOAc
= 2:1 v/v), compound 2u (27.8 mg) was obtained in 76% yield as a white solid.
'H NMR (600 MHz, CDCls) & 9.47 (s, 1H), 8.35 (d, J = 2.1 Hz, 1H), 8.26 (d, J = 8.6 Hz, 1H), 7.96 (d, J = 7.7
Hz, 1H), 7.90 (s, 1H), 7.71 (dd, J = 8.6, 2.1 Hz, 1H), 7.66-7.57 (m, 2H), 7.54 (dd, J = 7.6, 1.5 Hz, 1H), 7.50 (td,
J =75, 1.4 Hz, 1H), 7.34 (dd, J = 8.4, 1.9 Hz, 1H), 3.63 (s, 3H), 2.56 (s, 3H); 3C NMR (151 MHz, CDCls) &
168.73,157.87,154.49, 146.58, 144.48, 141.98, 140.42, 133.90, 131.71, 131.28, 130.76, 130.47, 130.37, 129.31,

128.51, 127.87, 122.78, 120.69, 119.81, 117.13, 116.75, 111.70, 52.16, 21.54. HRMS (ESI-TOF) m/z calc’d for
Ca4H1sN103 [M+H]*: 368.1281; found:368.1288.

2v
Methyl 2-(1,2,3,4-tetrahydro-1,4-methanoacridin-7-yl)benzoate (2v)
Substrate quinoline was arylated following the general procedure by using T2-MeCN (73.2 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 3:1 v/v), compound 2v (18.1 mg) was obtained
in 55% vyield as a colorless oil.
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IH NMR (600 MHz, CDCls) 5 8.01 (d, = 8.6 Hz, 1H), 7.88 (dd, J = 8.1, 1.4 Hz, 1H), 7.74 (s, 1H), 7.66 (d, J =
2.2 Hz, 1H), 7.60-7.52 (m, 2H), 7.49-7.41 (m, 2H), 3.60 (s, 3H), 3.55 (s, 2H), 2.14-2.02 (m, 2H), 1.96 (dtt, J =
9.3, 1.8 Hz, 1H), 1.75 (dt, J = 9.3, 1.4 Hz, 1H), 1.50-1.44 (m, 1H), 1.39-1.32 (m, 1H): °C NMR (151 MHz,
CDCls) 8 170.79, 169.10, 146.01, 142.23, 140.47, 138.64, 131.48, 131.14, 130.97, 130.07, 129.07, 128.25,
127.64, 127.44, 126.75, 125.85, 52.13, 46.87, 45.53, 42.31, 27.56, 25.82. HRMS (ESI-TOF) m/z calc’d for
Ca2H20N102 [M+H]*: 330.1489; found: 330.1496.

O CO,Me
N<_OMe

NI

Methyl 2-(3-methoxyquinoxalin-6-yl)benzoate (2w)

Substrate quinoxaline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol,

1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2w (12.6 mg) was

obtained in 43% yield as a white solid.

'H NMR (600 MHz, Chloroform-d) & 8.48 (s, 1H), 8.01 (d, J = 8.5 Hz, 1H), 7.93 (dd, J = 7.7, 1.3 Hz, 1H), 7.82

(dd,J=2.1,0.6 Hz, 1H), 7.59 (td, J = 7.5, 1.4 Hz, 1H), 7.52-7.44 (m, 3H), 4.10 (s, 3H), 3.63 (s, 3H); *C NMR

(151 MHz, CDCls) & 168.67, 158.14, 143.74, 141.87, 140.31, 139.61, 138.10, 131.67, 131.09, 130.65, 130.32,

128.33, 127.88, 127.78, 126.34, 53.86, 52.15. HRMS (ESI-TOF) m/z calc’d for C17H1sN2O3 [M+H]*: 295.1077;

found: 295.1083.

cO,Me
z/)_Me

2x
Methyl 2-(2-methylbenzo[d]oxazol-6-yl)benzoate (2x)
Substrate benzo[d]oxazole was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2x (14.9 mg)
was obtained in 56% yield as a colorless oil.
IH NMR (600 MHz, CDCl3) & 7.85 (dd, J = 7.8, 1.0 Hz, 1H), 7.65 (d, J = 8.1 Hz, 1H), 7.54 (td, J = 7.6, 1.4 Hz,
1H), 7.45-7.41 (m, 2H), 7.40 (dd, J = 7.7, 0.9 Hz, 1H), 7.24 (dd, J = 8.1, 1.7 Hz, 1H), 3.63 (s, 3H), 2.66 (s, 3H);
13C NMR (151 MHz, CDCls) 6 169.00, 164.36, 151.00, 142.15, 140.87, 138.29, 131.43, 131.13, 131.07, 130.02,
127.48,125.01, 118.82, 110.18, 52.13, 14.72. HRMS (ESI-TOF) m/z calc’d for C16H14aN103s [M+H]*: 268.0968;
found: 268.0976.

CO,Me
L s
e
N

2y
Methyl 2-(2-methylbenzo[d]thiazol-6-yl)benzoate (2y)
Substrate benzo[d]thiazole was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2y (11.6 mg)
was obtained in 41% yield as a colorless oil.
'H NMR (600 MHz, CDCls) 6 7.95 (d, J = 8.3 Hz, 1H), 7.86 (ddd, J = 7.8, 1.4, 0.4 Hz, 1H), 7.77 (dd, J = 1.8,
0.6 Hz, 1H), 7.55 (td, J = 7.4, 1.4 Hz, 1H), 7.46-7.39 (m, 2H), 7.37 (dd, J = 8.3, 1.8 Hz, 1H), 3.61 (s, 3H), 2.86
(s, 3H); ®°C NMR (151 MHz, CDCls) 6 169.05, 167.36, 152.66, 141.97, 138.29, 135.78, 131.45, 131.06, 131.04,
130.06, 127.52, 126.96, 121.81, 120.95, 52.14, 20.29. HRMS (ESI-TOF) m/z calc’d for C16H14N102S: [M+H]":
284.0740; found: 284.0750.
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CO,Me

s
/}

2z N

OMe

Methyl 2-(4-methoxybenzo[d]thiazol-6-yl)benzoate (22)
Substrate benzo[d]thiazole was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2z (21.8 mg)
was obtained in 73% yield as a colorless oil.
'H NMR (600 MHz, CDCl3) 6 8.92 (s, 1H), 7.85 (ddd, J = 7.8, 1.5, 0.6 Hz, 1H), 7.56 (td, J = 7.4, 1.4 Hz, 1H),
7.49-7.41 (m, 3H), 6.87 (d, J = 1.4 Hz, 1H), 4.05 (s, 3H), 3.62 (s, 3H); *C NMR (151 MHz, CDCls) & 169.10,

153.23, 152.59, 142.95, 141.87, 140.41, 135.60, 131.40, 131.21, 130.87, 129.92, 127.72, 113.37, 107.91, 56.17,
52.23. HRMS (ESI-TOF) m/z calc’d for C16H14N10sS: [M+H]": 300.0689; found: 300.0695.

O CO,Me
-
N-Me
N

2aa

Methyl 2-(2-methyl-2H-indazol-5-yl)benzoate (2aa)

Substrate 2H-indazole was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol,
1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 1:1 v/v), compound 2aa (8.2 mg) was
obtained in 31% yield as a colorless oil.

'H NMR (600 MHz, CDCls3) & 7.92 (s, 1H), 7.83 (dd, J = 7.8, 1.0 Hz, 1H), 7.70 (d, J = 8.9 Hz, 1H), 7.58 (dd, J
=1.7,1.0 Hz, 1H), 7.53 (td, J = 7.6, 1.5 Hz, 1H), 7.44 (dd, J = 7.7, 0.9 Hz, 1H), 7.41 (td, J = 7.5, 1.3 Hz, 1H),
7.23(dd, J=8.9, 1.7 Hz, 1H), 4.24 (s, 3H), 3.60 (s, 3H); 3C NMR (151 MHz, CDCl3) § 169.51, 148.45, 142.93,
135.09, 131.33, 131.17, 131.02, 129.88, 127.84, 127.05, 124.09, 122.20, 118.84, 116.78, 52.09, 40.49. HRMS

(ESI-TOF) m/z calc’d for C1sH1sN202 [M+H]*: 267.1128; found: 267.1137.
CO,Me

ST\
2ab
Methyl 2-(thieno[2,3-b]pyridin-2-yl)benzoate (2ab)
Substrate thieno[2,3-b]pyridine was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv.). After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v), compound 2ab (14.8 mg)
was obtained in 55% yield as a colorless oil.

The position of C—H arylation on 2ab was determined by NOESY.

'H NMR (600 MHz, CDCl3) & 8.55 (dd, J = 4.6, 1.7 Hz, 1H), 8.03 (dd, J = 8.0, 1.6 Hz, 1H), 7.83 (d, J = 7.6 Hz,
1H), 7.59-7.53 (m, 2H), 7.48 (dt, J = 7.7, 4.5 Hz, 1H), 7.31 (dd, J = 8.0, 4.6 Hz, 1H), 7.17 (s, 1H), 3.74 (s, 3H);
13C NMR (151 MHz, CDCl3) 6 168.52, 162.36, 146.47, 143.19, 134.20, 133.55, 131.80, 131.57, 131.44, 131.00,
129.97, 128.82, 120.20, 119.82, 52.49. HRMS (ESI-TOF) m/z calc’d for CisH12N10,S: [M+H]*: 270.0583;
found: 270.0593.
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Methyl 2-(4-ethyl-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7]indolizino[ 1,2-
b]quinolin-9-yl)benzoate (2ac)

A reaction vial (8 mL) was charged with camptothecin (34.8 mg, 0.10 mmol, 1.0 equiv), T2-MeCN (73.2 mg,
0.10 mmol, 1.0 equiv.), and 0.2 mL HFIP. The mixture was stirred for 5 min at room temperature, and then
concentrated. Pd(OAC)2 (2.2 mg, 10 umol, 10 mol%), Ac-Gly-OH (2.3 mg, 20 pmol, 20 mol%), aryl iodide (0.3
mmol, 3 equiv.), NBE-CO:Me (22.8 mg, 0.15 mmol, 1.5 equiv.), AgOAc (50 mg, 0.30 mmol, 3.0 equiv.),
Ag>CO3 (27.6 mg, 0.1 mmol, 1.0 equiv.), and HFIP (1.5 ml) were added. The reaction vial was sealed and
allowed to stir at 80 °C for 24 h. The reaction mixture was cooled to room temperature. Then a solution of
DMAP (36.7 mg, 0.3 mmol, 3 equiv.) in toluene (1.5 mL) was added. The mixture was stirred at 80 °C for 15
min. The reaction mixture was cooled to room temperature, diluted with EtOAc. The mixture was filtered
through a short pad of celite and eluted with EtOAc (5 x 2 mL). The filtrate was evaporated under reduced
pressure. After purification by preparative TLC (DCM/acetone = 5:1 v/v), compound 2ac (22.7 mg) was
obtained in 47% yield as a white solid.

'H NMR (600 MHz, CDCls) 6 8.38 (s, 1H), 8.24 (d, J = 8.7 Hz, 1H), 7.97 (dd, J=7.8, 1.0 Hz, 1H), 7.85 (d, J =
2.1 Hz, 1H), 7.76 (dd, J = 8.7, 2.0 Hz, 1H), 7.71 (s, 1H), 7.62 (td, J = 7.6, 1.4 Hz, 1H), 7.51 (td, J = 7.6, 1.3 Hz,
1H), 7.47 (dd, J = 7.6, 0.9 Hz, 1H), 5.76 (d, J = 16.2 Hz, 1H), 5.36-5.25 (m, 3H), 3.84 (s, 1H), 3.63 (s, 3H),
1.98-1.82 (m, 2H), 1.05 (t, J = 7.4 Hz, 3H); *C NMR (151 MHz, CDCls) & 174.03, 168.44, 157.77, 152.57,
150.26, 148.34, 146.56, 141.60, 141.56, 132.15, 131.87,131.15, 131.13, 130.58, 130.54, 129.19, 129.02, 128.14,

128.07, 126.89, 118.79, 98.22, 72.89, 66.48, 52.20, 50.20, 31.75, 7.95. HRMS (ESI-TOF) m/z calc’d for
Ca2sH23N206 [M+H]*: 483.1551; found: 483.1558.

O NO,
2ad N

6-(2-Nitrophenyl)quinoline (2ad)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2ad (16.9 mg) was
obtained in 68% yield as a yellow oil.

'H NMR (600 MHz, CDCls) & 8.96 (dd, J=4.2, 1.6 Hz, 1H), 8.21-8.13 (m, 2H), 7.96 (dd, J = 8.2, 1.2 Hz, 1H),
7.78 (d, J= 2.0 Hz, 1H), 7.72-7.63 (m, 2H), 7.58-7.51 (m, 2H), 7.45 (dd, J = 8.3, 4.2 Hz, 1H); *C NMR (151

MHz, CDCls) 6 151.08, 149.25, 147.82, 136.36, 135.99, 135.86, 132.70, 132.34, 129.96, 129.65, 128.76, 128.22,
126.87, 124.50, 121.81. HRMS (ESI-TOF) m/z calc’d for C1sH11N20. [M+H]": 251.0815; found: 251.0824.

one LA~
0 'N/

2ae

Phenyl(3-(quinolin-6-yl)phenyl)methanone (2ae)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 4:1 v/v),
compound 2ae (14.5 mg) was obtained in 47% yield as a yellow oil.

'H NMR (600 MHz, CDCl3) 5 8.93 (dd, J = 4.2, 1.7 Hz, 1H), 8.22 (dd, J = 8.4, 1.3 Hz, 1H), 8.20 (d, J = 8.7 Hz,
1H), 8.17 (t, J = 1.6 Hz, 1H), 8.05 (d, J = 2.1 Hz, 1H), 8.00 (dd, J = 8.7, 2.1 Hz, 1H), 7.95 (ddd, J = 7.7, 2.0, 1.1

18



Hz, 1H), 7.87 (dd, J = 8.3, 1.3 Hz, 2H), 7.81 (dt, J = 7.7, 1.3 Hz, 1H), 7.65-7.59 (m, 2H), 7.52 (t, J = 7.8 Hz,
2H), 7.45 (dd, J = 8.2, 4.2 Hz, 1H); *C NMR (151 MHz, CDCls) § 196.66, 150.78, 147.90, 140.68, 138.50,
138.33,137.57,136.43, 132.75, 131.37, 130.25, 130.22, 129.50, 129.07, 129.03, 128.91, 128.54, 128.51, 125.95,
121.75. HRMS (ESI-TOF) m/z calc’d for C22H1sN:101 [M+H]*: 310.1226; found: 310.1236.

e
e
N

2af

6-(3-Nitrophenyl)quinoline (2af)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v),
compound 2af (9.6 mg) was obtained in 38% yield as a white solid.

'H NMR (600 MHz, CDCls) 6 8.97 (d, J = 2.8 Hz, 1H), 8.59 (s, 1H), 8.30-8.19 (m, 3H), 8.08 (d, J = 2.1 Hz,
1H), 8.05 (d, J = 7.8 Hz, 1H), 7.99 (dd, J = 8.8, 2.2 Hz, 1H), 7.68 (t, J = 8.0 Hz, 1H), 7.49 (dd, J = 8.3, 4.2 Hz,
1H); C NMR (151 MHz, CDCls) § 151.19, 148.95, 148.05, 142.11, 136.85, 136.55, 133.40, 130.60, 130.08,

128.66, 128.52, 126.28, 122.59, 122.38, 122.03. HRMS (ESI-TOF) m/z calc’d for CisH1:N.O, [M+H]":
251.0815; found: 251.0821.

Cl !
X
I
N

2ag

6-(4-Chlorophenyl)quinoline (2ag)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAC)2, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO;Me (no Ag.COs3). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (DCM/EtOAc = 5:1 v/v),
compound 2ag (9.1 mg) was obtained in 38% yield as a colorless oil.

'H NMR (600 MHz, CDCl3) & 8.93 (dd, J = 4.2, 1.8 Hz, 1H), 8.21 (dd, J = 8.3, 1.6 Hz, 1H), 8.18 (d, J = 8.6 Hz,
1H), 7.97 (d, J = 2.1 Hz, 1H), 7.94 (dd, J = 8.7, 2.2 Hz, 1H), 7.65 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.7 Hz, 2H),
7.44 (dd, J = 8.2, 4.2 Hz, 1H); C NMR (151 MHz, CDCl3) & 150.68, 147.81, 138.88, 138.21, 136.36, 134.08,

130.19, 129.25, 129.00, 128.80, 128.55, 125.57, 121.74. HRMS (ESI-TOF) m/z calc’d for C1sH11CliN: [M+H]*:
240.0575; found: 240.0584.

MeO,C
O X Me
Ol 2
N

2ah
Methyl 4-(3-methylquinolin-6-yl)benzoate (2ah)
Substrate 3-methyl-quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv.), 20 mol% Pd(OAc)., 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO.Me (no Ag.COs). The
reaction mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1
v/v), compound 2ah (14.8 mg) was obtained in 53% yield as a white solid.
'H NMR (600 MHz, CDCls) & 8.79 (d, J = 2.2 Hz, 1H), 8.19-8.13 (m, 3H), 8.00-7.95 (m, 2H), 7.92 (dd, J =
8.7, 2.1 Hz, 1H), 7.78 (d, J = 8.7 Hz, 2H), 3.96 (s, 3H), 2.55 (s, 3H); 3C NMR (151 MHz, CDCls)  167.02,
152.94, 146.31, 145.01, 138.19, 135.09, 131.29, 130.34, 129.94, 129.34, 128.37, 128.02, 127.45, 125.56, 52.31,
18.93. HRMS (ESI-TOF) m/z calc’d for C1s8H16N102 [M+H]*: 278.1176; found: 278.1187.
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2

Qe

6-(4-(Pyrrolidin-1-ylsulfonyl)phenyl)quinoline (2ai)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 1:2 v/v),
compound 2ai (13.8 mg) was obtained in 41% yield as a white solid.

'H NMR (600 MHz, CDCls3) 6 8.97 (dd, J = 4.2, 1.8 Hz, 1H), 8.28-8.18 (m, 2H), 8.06 (d, J = 2.1 Hz, 1H), 8.01-
7.93 (m, 3H), 7.87 (d, J = 8.7 Hz, 2H), 7.48 (dd, J = 8.2, 4.2 Hz, 1H), 3.35-3.29 (m, 4H), 1.83-1.79 (m, 4H);
13C NMR (151 MHz, CDCl3) 8 151.11, 148.08, 144.62, 137.58, 136.55, 136.24, 130.44, 128.90, 128.51, 128.30,

128.07,126.39, 121.95, 48.10, 25.41. HRMS (ESI-TOF) m/z calc’d for C19H19N20,S: [M+H]*: 339.1162; found:

339.1172.
cl

‘ O N Me
MeO,C N/
2aj

Methyl 4-chloro-2-(3-methylquinolin-6-yl)benzoate (2aj)

Substrate 3-methyl-quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2aj (14.6 mQg)
was obtained in 47% yield as a yellow oil.

'H NMR (600 MHz, CDCls) & 8.79 (d, J = 2.2 Hz, 1H), 8.07 (d, J = 8.6 Hz, 1H), 7.92 (s, 1H), 7.89 (d, J = 2.3
Hz, 1H), 7.65 (d, J = 2.1 Hz, 1H), 7.56-7.51 (m, 2H), 7.39 (d, J = 8.1 Hz, 1H), 3.61 (s, 3H), 2.53 (s, 3H); 3C
NMR (151 MHz, CDCls) 6 167.57, 152.73, 145.90, 140.52, 138.69, 134.90, 133.81, 132.43, 132.18, 131.59,
131.16, 130.18, 129.53, 128.83, 127.98, 126.17, 52.40, 18.90. HRMS (ESI-TOF) m/z calc’d for C1sH15CI1N10-
[M+H]*: 312.0786; found: 312.0796.

MeO O
2ak Oz Nig

6-(4-Methoxy-2-nitrophenyl)-3-methylquinoline (2ak)

Substrate 3-methyl-quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10
mmol, 1.0 equiv). After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 2ak (21.2 mg)
was obtained in 72% yield as a yellow solid.

'H NMR (600 MHz, CDCls) § 8.79 (d, J = 2.3 Hz, 1H), 8.08 (d, J = 8.7 Hz, 1H), 7.90 (s, 1H), 7.64 (d, J = 2.1
Hz, 1H), 7.54 (dd, J = 8.6, 2.1 Hz, 1H), 7.45 (d, J = 2.7 Hz, 1H), 7.42 (d, J = 8.5 Hz, 1H), 7.20 (dd, J = 8.5, 2.7
Hz, 1H), 3.92 (s, 3H), 2.52 (s, 3H); *C NMR (151 MHz, CDCls) & 159.49, 152.89, 149.71, 145.95, 135.85,
134.89, 133.13, 131.23, 129.54, 128.94, 128.25, 128.13, 126.19, 119.02, 109.36, 56.09, 18.88. HRMS (ESI-
TOF) m/z calc’d for C17H15N203 [M+H]*: 295.1077; found: 295.1081.

Me
O,N E X
L7
2al N

6-(4-Methyl-3-nitrophenyl)quinoline (2al)
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Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OAc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v),
compound 2al (14.7 mg) was obtained in 52% vyield as a yellow solid.

'H NMR (600 MHz, CDCls) 6 8.95 (dd, J = 4.1, 1.5 Hz, 1H), 8.34 (d, J = 2.1 Hz, 1H), 8.25 (d, J = 7.8 Hz, 1H),
8.21(d, J=8.7 Hz, 1H), 8.04 (d, J = 2.2 Hz, 1H), 7.97 (dd, J = 8.7, 2.2 Hz, 1H), 7.86 (dd, J = 7.9, 2.0 Hz, 1H),
7.51-7.44 (m, 2H), 2.68 (d, J = 0.5 Hz, 3H); 3C NMR (151 MHz, CDCls) § 150.97, 149.81, 147.84, 139.51,
136.77, 136.61, 133.60, 132.98, 131.66, 130.37, 128.65, 128.56, 125.85, 123.42, 121.96, 20.34. HRMS (ESI-
TOF) m/z calc’d for C16H13N20, [M+H]": 265.0972; found: 265.0978.

(¢]] O
F3C
6-(4-Chloro-3-(trifluoromethyl)phenyl)quinoline (2am)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OACc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v),
compound 2am (12.7 mg) was obtained in 41% yield as a white solid.

'H NMR (600 MHz, CDCls) & 8.96 (dd, J = 4.2, 1.7 Hz, 1H), 8.27-8.18 (m, 2H), 8.02 (d, J = 2.3 Hz, 1H), 8.00
(d, J=2.2Hz, 1H), 7.93 (dd, J =8.7, 2.2 Hz, 1H), 7.81 (dd, J = 8.3, 2.1 Hz, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.47
(dd, J=8.3,4.2 Hz, 1H); 3C NMR (151 MHz, CDCl3) 6 151.14, 148.03, 139.41, 136.84, 136.42, 132.19, 131.86
(9, J=1.9Hz), 131.63, 130.62, 129.10 (q, J = 31.4 Hz), 128.60, 128.51, 126.56 (q, J = 5.2 Hz), 125.99, 122.93

(@, J = 273.4 Hz), 121.99; *F NMR (376 MHz, CDCls) & -62.89. HRMS (ESI-TOF) m/z calc’d for
Ca6H10Cl1FsN; [M+H]*: 308.0448; found: 308.0448.

CF;

FsC/‘\‘\/j O\
O P
2an N

6-(3,5-Bis(trifluoromethyl)phenyl)quinoline (2an)

Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OACc)2, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO;Me (no Ag.COs3). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v),
compound 2an (12.6 mg) was obtained in 37% yield as a white solid.

'H NMR (600 MHz, CDCls) & 8.99 (dd, J = 4.2, 1.8 Hz, 1H), 8.30-8.24 (m, 2H), 8.15 (s, 2H), 8.06 (d, J = 2.1
Hz, 1H), 7.98 (dd, J = 8.7, 2.2 Hz, 1H), 7.92 (s, 1H), 7.50 (dd, J = 8.2, 4.2 Hz, 1H); *C NMR (151 MHz, CDCls)
0 151.47, 148.21, 142.61, 136.52, 136.38, 132.49 (q, J = 33.3 Hz), 130.88, 128.55, 128.51, 127.70-127.57 (m),

126.52, 123.42 (q, J = 272.6 Hz), 122.16, 121.57-121.41 (m); *F NMR (376 MHz, CDCls) § -63.10. HRMS
(ESI-TOF) m/z calc’d for Ci7HioFeN: [M+H]*: 342.0712; found: 342.0724.

F
ey
F A
2ao O N/
6-(3,4,5-Trifluorophenyl)quinoline (2ao)
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Substrate quinoline was arylated following the general procedure by using T1-MeCN (67.0 mg, 0.10 mmol, 1.0
equiv.), 20 mol% Pd(OACc),, 40 mol% Ac-Gly-OH, and 1 equiv. NBE-CO,Me (no Ag.COs). The reaction
mixture was stirred at 100 °C for 18 h. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v),
compound 2ao (8 mg) was obtained in 31% yield as a white solid.

'H NMR (600 MHz, CDCls) § 8.96 (dd, J = 4.2, 1.7 Hz, 1H), 8.25-8.16 (m, 3H), 7.94 (d, J = 2.2 Hz, 1H), 7.87
(dd, J = 8.8, 2.1 Hz, 1H), 7.47 (dd, J = 8.2, 4.2 Hz, 1H), 7.36-7.29 (m, 1H); *C NMR (151 MHz, CDClz) &
151.68 (ddd, J=250.2,9.9, 4.2 Hz), 151.18, 148.05, 136.72-136.48 (m), 136.41, 130.60, 128.43, 128.42, 125.87,
122.02, 111.57 (dd, J = 17.1, 5.0 Hz); **F NMR (376 MHz, CDCls) § -133.89 (d, J = 20.7 Hz), -162.04 (t, J =
20.4 Hz). HRMS (ESI-TOF) m/z calc’d for CisHoFsN1 [M+H]*: 260.0682; found: 260.0689.

Investigation of regioselectivity: In the representative examples (2a, 2e, 2af), either less than 5% of
the over-arylated product (eq. 1) or none regio-isomer (eg. 2, eq. 3) was isolated.

General procedure A N
+ (eq. 1)
=N
CO,Me

0.1 mmol (1a) 3 equiv. S.M. 2a' (5|de product)

61% (reported in Table 2) 23% (1H-NMR) 5% (1H-NMR)
b
XN ! General procedure A
o (eq.2)
N CO,Me
0.1 mmol (1e) 3 equiv.
1% (reported in Table 2) 20% (1H NMR)
General procedure A
(eq. 3)
0.1 mmol (1e) 3 equiv. 2af
38% (reported in Table 2) 47% (1H NMR)

Figure 1 Investigation of regioselectivity

Dimethyl 2,2'-(3-methylisoquinoline-6,8-diyl)dibenzoate (2a’)

'H NMR (600 MHz, CDCls) & 8.80 (s, 1H), 8.08 (dd, J = 7.9, 1.1 Hz, 1H), 7.90 (dd, J = 7.7, 0.9 Hz, 1H), 7.67
(s, 1H), 7.62 (td, J = 7.5, 1.4 Hz, 1H), 7.58 (td, J = 7.6, 1.4 Hz, 1H), 7.56-7.52 (m, 2H), 7.50-7.45 (m, 2H),
7.40 (dd, J = 7.6, 1.0 Hz, 1H), 7.25 (d, J = 1.7 Hz, 1H), 3.64 (s, 3H), 3.51 (s, 3H), 2.69 (s, 3H); 3C NMR (151
MHz, CDCls) 6 168.72, 167.32, 151.74, 150.17, 143.08, 141.84, 140.16, 139.59, 136.55, 131.98, 131.86,
131.63, 131.28, 131.08, 130.89, 130.55, 130.26, 128.32, 127.94, 127.74, 124.72, 124.27, 118.98, 52.24, 52.03,
24.12. HRMS (ESI-TOF) m/z calc’d for Cz6H22N104 [M+H]": 412.1543; found: 412.1549.

C. Pd-Catalyzed C7 Arylation of Tetrahydroisoquinolines

10 mol% Pd(OAc),
\ ,? 20 mol% Ac-Gly-OH
H S=0 + Ar—I
NC 1.5 equiv. NBE-CO,Me Ar N\T
3 3 equiv. 3 equiv. AgOAC
HFIP, 100 °C 4
General procedure B: Tetrahydroisoquinoline 3 (0.10 mmol, 1.0 equiv.), Pd(OAc); (2.2 mg, 10 umol, 10
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mol%), Ac-Gly-OH (2.3 mg, 20 umol, 20 mol%), aryl iodide (0.3 mmol, 3 equiv.), NBE-CO-Me (22.8 mg, 0.15
mmol, 1.5 equiv.), AgOAc (50 mg, 0.30 mmol, 3.0 equiv.), and HFIP (1 ml) were added to a reaction vial (8
mL). The reaction vial was sealed and allowed to stir at 100 °C for 18 h. The reaction mixture was cooled to
room temperature, and then diluted with EtOAc. The mixture was filtered through a short pad of celite and eluted
with EtOAc (2 x 2 mL). The filtrate was evaporated under reduced pressure. Purification by preparative TLC
afforded the title compound.

o

O N

\S=O
e NC\@

4a

2-((7-(2-Nitrophenyl)-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (4a)

Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOAc = 2:1 v/v), compound 4a (23.2 mg) was obtained in 55% yield as a yellow solid.

'H NMR (600 MHz, CDCls) & 8.12 (dd, J = 8.0, 1.3 Hz, 1H), 7.87 (dd, J = 7.6, 1.3 Hz, 1H), 7.84 (dd, J = 8.1,
1.3 Hz, 1H), 7.77 (td, J = 7.8, 1.3 Hz, 1H), 7.69 (td, J = 7.6, 1.3 Hz, 1H), 7.61 (td, J = 7.6, 1.3 Hz, 1H), 7.48 (td,
J=178,1.4Hz 1H), 7.39 (dd, J = 7.7, 1.4 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.12-7.08 (m, 1H), 7.04 (s, 1H),
4.51 (s, 2H), 3.69 (t, J = 6.0 Hz, 2H), 3.00 (t, J = 6.0 Hz, 2H); **C NMR (151 MHz, CDCl3) § 149.20, 140.90,
135.87,135.77,135.73, 133.32, 133.07, 132.91, 132.51, 131.99, 131.91, 130.42, 129.42, 128.42, 126.67, 125.86,
124.24,116.35, 110.94, 47.29, 43.61, 28.47. HRMS (ESI-TOF) m/z calc’d for C2,H1sN304S [M+H]*: 420.1013;
found: 420.1011.

O no, Me ©/CN
4b

2-((1-Methyl-7-(2-nitrophenyl)-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (4b)

Substrate arene was arylated following the general procedure. After purification by preparative TLC

(hexanes/EtOACc = 1:1 v/v), compound 4b (19.1 mg) was obtained in 44% yield as a colorless oil.

'H NMR (600 MHz, CD3CN) § 8.10 (dd, J = 8.0, 0.6 Hz, 1H), 7.90-7.85 (m, 2H), 7.78 (td, J = 7.8, 1.4 Hz, 1H),

7.70 (dtd, J =10.1, 7.6, 1.2 Hz, 2H), 7.56 (ddd, J = 8.1, 7.4, 1.4 Hz, 1H), 7.50-7.47 (m, 1H), 7.15 (s, 1H), 7.12—

7.08 (m, 2H), 5.20 (q, J = 7.1 Hz, 1H), 4.10-3.97 (m, 1H), 3.64-3.53 (m, 1H), 2.87-2.71 (m, 2H), 1.46 (d, J =

6.8 Hz, 3H); 3C NMR (151 MHz, CDsCN) & 150.22, 143.60, 138.81, 136.91, 136.42, 136.14, 134.47, 134.01,

133.90, 133.65, 132.90, 130.90, 130.50, 129.62, 127.41, 127.28, 125.07, 117.24, 110.71, 53.00, 39.35, 28.08,
23.33. HRMS (ESI-TOF) m/z calc’d for C23H20N304S: [M+H]": 434.1169; found: 434.1170.

CO,Me
OON;

O $=0
NO, ©/CN
4c
Methyl 2-((2-cyanophenyl)sulfonyl)-7-(2-nitrophenyl)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (4c)
Substrate arene was arylated following the general procedure by using 20 mol% Pd(OACc)2, 40 mol% Ac-Gly-

OH. After purification by preparative TLC (hexanes/EtOAc = 1:2 v/v), compound 4c (22.4 mg) was obtained in
47% yield as a colorless oil.
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'H NMR (600 MHz, CDCl3)  8.17 (d, J = 7.9 Hz, 1H), 7.86 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.76
(t, J = 7.8 Hz, 1H), 7.69 (t, J = 7.4 Hz, 1H), 7.60 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.8 Hz, 1H), 7.37 (d, J = 7.6
Hz, 1H), 7.18 (d, J = 7.9 Hz, 1H), 7.11 (d, J = 8.9 Hz, 1H), 6.99 (s, 1H), 5.33 (dd, J = 6.6, 2.2 Hz, 1H), 4.63 (d,
J = 4.9 Hz, 2H), 3.62 (s, 3H), 3.48 (dd, J = 16.5, 6.6 Hz, 1H), 3.38 (d, J = 16.5 Hz, 1H); C NMR (151 MHz,
CDCls) § 170.68, 149.17, 141.98, 136.21, 135.61, 135.52, 132.91, 132.85, 132.49, 131.99, 131.19, 130.90,
130.56, 129.45, 128.47, 126.79, 125.72, 124.26, 116.40, 110.92, 54.64, 52.86, 44.41, 31.33. HRMS (ESI-TOF)
m/z calc’d for CagHaoN306S [M+H]*: 478.1067; found: 478.1069.

Et

o

s

\S=O
NO, ©/CN

4d
2-((5-Ethyl-7-(2-nitrophenyl)-3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)benzonitrile (4d)
Substrate arene was arylated following the general procedure. After purification by preparative TLC

(hexanes/EtOACc = 1:1 v/v), compound 4d (21.5 mg) was obtained in 48% vyield as a yellow oil.

'H NMR (600 MHz, CDCl3) 8 8.12 (d, J = 7.9 Hz, 1H), 7.87 (d, J = 7.6 Hz, 1H), 7.83 (d, J = 8.1 Hz, 1H), 7.76
(t, J=7.8Hz, 1H), 7.68 (t, J = 7.6 Hz, 1H), 7.60 (t, J = 7.5 Hz, 1H), 7.47 (t, J = 7.7 Hz, 1H), 741 (d, J = 7.7
Hz, 1H), 6.99 (s, 1H), 6.89 (s, 1H), 4.49 (s, 2H), 3.72 (t, J = 6.0 Hz, 2H), 2.92 (t, J = 6.0 Hz, 2H), 2.57 (g, J =
7.5 Hz, 2H), 1.16 (t, J = 7.5 Hz, 3H). *C NMR (151 MHz, CDCl3) § 149.27, 142.95, 140.81, 135.93, 135.73,
135.65, 133.05, 132.87, 132.42,131.98, 131.90, 131.26, 130.42, 128.28, 126.20, 124.15, 123.55, 116.37, 111.00,
47.77, 43.74, 29.35, 25.48, 14.14. HRMS (ESI-TOF) m/z calc’d for Ca4H22N304S [M+H]*: 448.1326; found:
448.1328.

Ph

(@]

SON;

\S=O
NO, ©/CN

4e
2-((7-(2-Nitrophenyl)-5-phenyl-3,4-dihydroisoquinolin-2(1H)-y)sulfonyl)benzonitrile (4e)
Substrate arene was arylated following the general procedure by using 20 mol% Pd(OAc)2, 40 mol% Ac-Gly-
OH. After purification by preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 4e (23.2 mg) was obtained in
45% vyield as a colorless oil.
IH NMR (600 MHz, CDCls) & 8.12 (d, J = 8.0 Hz, 1H), 7.88 (d, J = 8.1 Hz, 1H), 7.86 (d, J = 7.9 Hz, 1H), 7.77
(t, J=7.8 Hz, 1H), 7.70 (t, J = 7.6 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.1 Hz, 1H), 7.44 (d, J = 7.7
Hz, 1H), 7.40 (t, J = 7.3 Hz, 2H), 7.35 (t, J = 7.4 Hz, 1H), 7.24 (d, J = 6.9 Hz, 2H), 7.07 (d, J = 7.2 Hz, 2H),
459 (s, 2H), 3.59 (t, J = 5.9 Hz, 2H), 2.86 (t, J = 5.9 Hz, 2H). 3C NMR (151 MHz, CDCls) & 149.15, 142.63,
140.89, 139.93, 135.78, 135.73, 135.61, 133.06, 132.90, 132.57, 132.40, 132.08, 131.27, 130.47, 129.14, 128.49,
128.44, 128.12, 127.62, 125.00, 124.34, 116.35, 111.05, 47.58, 43.77, 27.60. HRMS (ESI-TOF) m/z calc’d for
C28H22N304S [M+H]+Z 496.1326; found: 496.1326.

4f
2-((5-Bromo-7-(2-nitrophenyl)-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl)benzonitrile (4f)
Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOAc = 1:1 v/v), compound 4f (15.2 mg) was obtained in 31% yield as a yellow oil.
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The position of C—H arylation on 4f was determined by NOESY.

'H NMR (600 MHz, CDCls) & 8.12 (dd, J =7.9, 0.9 Hz, 1H), 7.91 (dd, J = 8.2, 1.2 Hz, 1H), 7.87 (dd, J = 7.6,
1.0 Hz, 1H), 7.77 (td, J = 7.8, 1.4 Hz, 1H), 7.70 (td, J = 7.6, 1.3 Hz, 1H), 7.63 (td, J = 7.6, 1.3 Hz, 1H), 7.52
(ddd,J=8.1,7.6, 1.4 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 7.38 (dd, J = 7.7, 1.3 Hz, 1H), 7.00 (d, J = 1.6 Hz, 1H),
4.53 (s, 2H), 3.70 (t, J = 6.1 Hz, 2H), 2.96 (t, J = 6.2 Hz, 2H); **C NMR (151 MHz, CDClz) & 148.87, 140.96,
137.41,135.78,134.47,134.16, 133.12, 133.05, 133.03, 132.78, 132.02, 130.51, 130.40, 128.99, 125.51, 125.17,
124.49, 116.26, 110.98, 47.53, 43.66, 29.30. HRMS (ESI-TOF) m/z calc’d for CxH17BrNzOsS: [M+H]":
498.0118; found: 498.0116.

D. Pd-Catalyzed para-Arylation of Phenylpropanoic Acid Derivatives

NC

o 10 mol% Pd(OAc), o
@ 20 mol% Ac-Gly-OH
N +  Ar—| —_— T
NC 1.5 equiv. NBE-CO,Me
H Ar

3 equiv. 3 equiv. AgOAc

HFIP, 100 °C

5 6

General procedure C: Phenylpropanoic acid derivative 5 (0.10 mmol, 1.0 equiv. ), Pd(OAC) (2.2 mg, 10 umol,
10 mol%), Ac-Gly-OH (2.3 mg, 20 pmol, 20 mol%), aryl iodide (0.3 mmol, 3 equiv.), NBE-CO,Me (22.8 mg,
0.15 mmol, 1.5 equiv.), AgOAc (50 mg, 0.30 mmol, 3.0 equiv.), and HFIP (1 ml) were added to a reaction vial
(8 mL). The reaction vial was sealed and allowed to stir at 100 °C for 18 h. The reaction mixture was cooled to
room temperature, and then diluted with EtOAc. The mixture was filtered through a short pad of celite and eluted
with EtOAc (2 x 2 mL). The filtrate was evaporated under reduced pressure. Purification by preparative TLC

afforded the title compound.
NC

Cl (0] K ]
(e )
NC

L0

NO,

6a

3-(3-Chloro-5-fluoro-2'-nitro-[1,1'-biphenyl]-4-y1)-N,N-bis(2-cyanophenyl)propanamide (6a)
Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOAc = 2:1 v/v), compound 6a (40.2 mg) was obtained in 77% yield as a colorless oil.
The position of C—H arylation on 6a was determined by NOESY.
'H NMR (600 MHz, CDCls) § 7.89 (dd, J = 8.1, 1.3 Hz, 1H), 7.85-7.39 (m, 8H), 7.63 (td, J = 7.6, 1.3 Hz, 1H),
7.53 (td, J =7.8, 1.4 Hz, 1H), 7.36 (dd, J = 7.6, 1.5 Hz, 1H), 7.07 (s, 1H), 6.89 (dd, J = 9.4, 1.7 Hz, 1H), 3.31-
3.25 (m, 2H), 2.63 (s, 2H); *C NMR (151 MHz, CDCl3) § 171.41, 161.12 (d, J = 249.8 Hz), 148.75, 144.06,
143.92, 138.03 (d, J = 9.9 Hz), 135.54 (d, J = 6.6 Hz), 134.92, 134.64, 134.23, 133.94 (d, J = 2.2 Hz), 133.89,
132.80, 131.83, 130.60, 129.64, 129.32, 129.19, 128.34, 126.02 (d, J = 18.7 Hz), 124.75 (d, J = 3.3 Hz), 124.45,
117.06, 116.39, 114.01 (d, J = 24.2 Hz), 113.19, 112.99, 33.30, 22.31 (d, J = 2.8 Hz); *F NMR (376 MHz,
CDCls) 6 -112.91. HRMS (ESI-TOF) m/z calc’d for C29H19CIFN4O3 [M+H]*: 525.1124; found: 525.1140.

NC

Me 0 N@
® N 0

6b
N,N-Bis(2-cyanophenyl)-3-(3,5-dimethyl-2'-nitro-[1,1'-biphenyl]-4-yl)propanamide (6b)
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Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOAC = 2:1 v/v), compound 6b (23.2 mg) was obtained in 46% yield as a yellow oil.

'H NMR (600 MHz, CDCls) & 7.84-7.34 (m, 9H), 7.57 (td, J = 7.6, 1.3 Hz, 1H), 7.43 (ddd, J= 8.1, 7.4, 1.4 Hz,
1H), 7.39 (dd, J = 7.7, 1.4 Hz, 1H), 6.92 (s, 2H), 3.15 (dd, J = 9.0, 7.9 Hz, 2H), 2.49 (d, J = 24.9 Hz, 2H), 2.25
(s, 6H); *C NMR (151 MHz, CDCls) § 172.13, 149.37, 144.33, 144.11, 137.37, 137.02, 136.20, 135.22, 135.02,
134.66, 134.30, 133.85, 132.22, 132.04, 130.45, 129.57, 129.18, 128.36, 127.95, 127.65, 124.02, 117.18, 116.44,
113.25, 33.66, 25.23, 19.87. HRMS (ESI-TOF) m/z calc’d for C31H2sN4O3 [M+H]*: 501.1921; found: 501.1925.

s

Methyl 4'-(3-(bis(2-cyanophenyl)amino)-3-oxopropyl)-3',5'-dimethyl-[1,1'-biphenyl]-4-carboxylate (6c)

MeO,C

Substrate arene was arylated following the general procedure by using 0.5 ml HFIP. After purification by
preparative TLC (hexanes/EtOAc = 2:1 v/v), compound 6¢ (20 mg) was obtained in 39% yield as a white solid.
'H NMR (600 MHz, CDCl3) § 8.06 (d, J = 8.7 Hz, 2H), 7.78 (d, J = 7.8 Hz, 2H), 7.74-7.38 (m, 6H), 7.60 (d, J
= 8.7 Hz, 2H), 7.23 (s, 2H), 3.93 (s, 3H), 3.17 (t, J = 8.6 Hz, 2H), 2.67-2.37 (m,2H), 2.32 (s, 6H); °C NMR
(151 MHz, CDCls) 6 172.14, 167.28, 145.58, 144.48, 144.32, 138.05, 137.54, 137.34, 135.09, 134.71, 134.50,
133.99, 130.54, 130.23, 129.67, 129.30, 128.87, 128.57, 127.27, 127.04, 117.35, 116.54, 113.42, 113.25, 52.33,
33.95, 25.34, 20.08. HRMS (ESI-TOF) m/z calc’d for CssH2sN3O3 [M+H]*: 514.2125; found: 514.2137.

O NG
T
CO,Me

Methyl 4'-(3-(bis(2-cyanophenyl)amino)-3-oxopropyl)-5-chloro-3',5'-dimethyl-[1,1'-biphenyl]-2-
carboxylate (6d)

Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOACc = 2:1 v/v), compound 6d (27.1 mg) was obtained in 49% vyield as a colorless oil.

'H NMR (600 MHz, CDCls) 8 7.79 (d, J = 7.7 Hz, 2H), 7.73 (d, J = 2.3 Hz, 1H), 7.72-7.38 (m, 6H), 7.44 (dd,
J=8.2,2.3 Hz, 1H), 7.26 (d, J = 8.2 Hz, 1H), 6.88 (s, 2H), 3.67 (s, 3H), 3.14 (t, J = 8.5 Hz, 2H), 2.48 (d, J =
29.5 Hz, 2H), 2.25 (s, 6H); °C NMR (151 MHz, CDCls) & 172.29, 168.18, 144.49, 144.36, 140.79, 137.95,
136.72, 136.55, 135.10, 134.73, 134.47, 133.99, 133.15, 132.31, 132.23, 131.34, 130.59, 129.76, 129.67, 129.32,
128.54, 128.25, 117.34, 116.56, 113.42, 113.30, 52.49, 33.93, 25.44, 19.96. HRMS (ESI-TOF) m/z calc’d for
Cs3H27CliN3O5 [M+H]*: 548.1741; found: 548.1740.

N,N-Bis(2-cyanophenyl)-3-(4'-methoxy-3,5-dimethyl-2'-nitro-[1,1'-biphenyl]-4-yl)propanamide (6e)
Substrate arene was arylated following the general procedure. After purification by preparative TLC
(hexanes/EtOACc = 2:1 v/v), compound 6e (24.3 mg) was obtained in 46% vyield as a yellow oil.
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IH NMR (600 MHz, CDCls) § 7.78 (brs, 2H), 7.73-7.36 (m, 6H), 7.30 (d, J = 2.7 Hz, 1H), 7.28 (d, J = 8.6 Hz,
1H), 7.10 (dd, J = 8.6, 2.7 Hz, 1H), 6.88 (s, 2H), 3.88 (s, 3H), 3.14 (t, J = 8.6 Hz, 2H), 2.62-2.36 (M, 2H), 2.24
(s, 6H); 13C NMR (151 MHz, CDCls) § 172.31, 159.10, 149.80, 144.46, 144.26, 137.05, 135.25, 135.13, 134.77,
134.43,133.99, 133.00, 130.58, 129.72, 129.30, 128.63, 128.48, 127.90, 118.78, 117.29, 116.55, 113.37, 113.26,
109.13, 56.14, 33.83, 25.34, 19.99. HRMS (ESI-TOF) m/z calc’d for CsoHz7NsOs [M+H]*: 531.2032; found:
531.2025.

NC

Me ONK)
FsC O O M§C©

CF, 6f

N,N-Bis(2-cyanophenyl)-3-(3,5-dimethyl-3",5'-bis(trifluoromethyl)-[1,1'-biphenyl]-4-yl)propanamide (6f)
Substrate arene was arylated following the general procedure by using 0.5 ml HFIP. After purification by
preparative TLC (DCM), compound 6f (25.5 mg) was obtained in 43% yield as a white solid.

'H NMR (600 MHz, CDCls) & 7.94 (s, 2H), 7.82-7.76 (m, 3H), 7.75-7.60 (m, 3H), 7.56-7.39 (m, 3H), 7.20 (s,
2H), 3.19 (t, J = 7.6 Hz, 2H), 2.62-2.38 (m, 2H), 2.34 (s, 6H); *°C NMR (151 MHz, CDCls) § 172.00, 144.47,
144.35, 143.31, 138.38, 137.80, 136.29, 135.13, 134.72, 134.53, 134.00, 132.18 (g, J = 33.0 Hz), 130.53, 129.70,
129.29, 128.61, 127.23, 127.18, 123.64 (q, J = 272.8 Hz), 120.91-120.76 (m), 117.36, 116.54, 113.43, 113.26,
33.87, 25.36, 20.06. °F NMR (376 MHz, CDCls) 6 -63.11. HRMS (ESI-TOF) m/z calc’d for CssH24FsN3O1
[M+H]*: 592.1818; found: 592.1829.
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X-RAY CRYSTALLOGRAPHIC DATA

X-ray structure of 2ah:

Table 8. Crystal data and structure refinement for 2ah.

CCDC: 1890836

Report date
Identification code
Empirical formula
Molecular formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Crystal color, habit

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.000°

2018-08-07

V1-154-3

C18.50 H16 CI N O2

C18 H15 N 02, 0.5(C H2 CI2)

319.77

100.0K

0.71073 A

Monoclinic

Cl2/c1

a=18.1630(13) A [1=190°.

b =4.7535(4) A 1= 100.305(4)°.

c=136.125(3) A 1=90°.
3068.7(4) A3

8

1.384 Mg/m3

0.257 mm-1

1336

0.368 X 0.276 x 0.142 mm3

Colorless Block

3.439 to 25.408°.

-21<=h<=21, -5<=k<=5, -43<=|<=43
30644

2813 [R(int) = 0.0635, R(sigma) = 0.0307]
99.8 %

28



Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters

Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

Semi-empirical from equivalents
0.2590 and 0.2217

Full-matrix least-squares on F2
2813/01/271

1.040

R1 =0.0390, wR2 = 0.0952

R1 =0.0584, wR2 = 0.1051

n/a

0.185 and -0.297 e.A-3
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COMPUTATIONAL STUDY

I. Mechanistic Study

Proposed Catalytic Cycle

acid
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Figure 2 Proposed Catalytic Cycle

Computational Methods

Quantum mechanical calculations were performed with Gaussian 09.” Ground state and transition state
geometries were optimized in the gas phase using the B3LYP#! functional with the 6-31G(d)'*™ basis set for
all nonmetal atoms and the LANL2DZ* basis set with effective core potential (ECP) for Pd. Single-point
corrections were calculated using Truhlar’s M06® functional with the 6-311++G(d,p)*’ basis set for all nonmetal
atoms and the SDD*®* effective core potential for Pd. Single-point solvation energies were calculated by using
SMD solvation model (solvent = generic, eps = 16.7, epsinf = 1.625625) to model HFIP. Vibrational frequencies
were computed to determine if the optimized structures are minima or saddle points on the potential energy
surface corresponding to minima and transition state geometries, respectively. The reported free energies include
zero-point energies and thermal corrections calculated at 298.15 K and 1 atm. Molecular structures were
illustrated with CY Lview.?

Additional Computational Discussion

Acknowledging that the Pd template T1 has many degrees of freedom, we conducted a full conformational
search using MMFF in Spartan 16 to find the lowest energy conformer. Supplementary Table 9 below shows
the conformers within 3 kcal mol* of the lowest energy conformer T1_conf 1.
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Table 9. Conformers of Pd Template T1

Template conformer Relative free energy (AAG)
T1 conf 1 0.0
T1 conf 2 04
T1 conf_ 3 0.5
T1 conf 4 1.1
T1 conf 5 2.3
T1 conf 6 2.5
T1 conf 7 2.8

For the C5 CMD step with MPAA ligand bound bidentate, the transition state structures with and without nitrile
coordination to the second Pd metal center were analyzed. The Pd template with nitrile coordination creates a
pocket that positions the quinoline substrate such that the C5 position is easily accessible for CMD to take place.
Without nitrile coordination, the chelation of the quinoline group is not as perpendicular to the square planar
geometry of the Pd template. This causes the conformer to be 3.6 kcal mol™ higher in energy than the C5 CMD
TS conformer with nitrile coordination.

With C=N Coordination to Pd Without C=N Coordination to Pd
AAG =0.0 AAG = 3.6

Figure 3. C5-CMD TS Structures.

The norbornene insertion step was lowest in energy when the nitrile group of the Pd template was coordinated
to the second Pd metal center, but acetate rather than MPAA ligand was involved. The large size of the MPAA
ligand destabilizes the TS due to a steric clash once the norbornene inserts itself.
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T1 & Quinoline Norbornene Insertion Step with OAc Ligand

With C=N Coordination to Pd Without C=N Coordination to Pd
With acetate ligand With acetate ligand

AAG =0.0 AAG =5.1

T1 & Quinoline Norbornene Insertion Step with MPAA Ligand

Without C=N Coordination to Pd With C=N Coordination to Pd
With MPAA ligand With MPAA ligand

AAG =9.6 AAG =16.1

Figure 4. Norbornene Insertion TS Structures.

We then performed the analysis for C6-CMD step, taking into consideration if the MPAA ligand or acetate
ligand acts as a base to deprotonate quinoline at the C6 position. When acetate is involved in this step, there is
an open coordination site at the second Pd metal center. The nitrile coordination, which stabilized the C5 CMD
step, does not assist in C6 CMD. Rather, the vacancy created when the nitrile group is rotated away from the

palladacycle stabilizes this TS by a surprisingly large amount of 9.3 kcal mol ™.
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If MPAA ligand is involved, both possibilities of nitrile coordinated or not coordinated to Pd are energetically
higher than if acetate participates. We explored various binding modes of the MPAA ligand and the ones shown
in Fig. S4 where the deprotonated NHAC is coordinated bidentate to the second Pd metal center were lowest in
energy. With that, we protonated the carboxylic position to maintain the overall neutrality of the TS structures.
Regardless, the involvement of MPAA destabilized the overall TS at this particular step. Overall, the lowest

energy TS system for C6 CMD included an acetate ligand and did not have nitrile coordination of the Pd template.

C6-CMD TS Conformers of Quinoline with Template T1 with OAc Ligand

With C=N Coordination to Pd Without C=N Coordination to Pd
With acetate ligand With acetate ligand
AAG =9.3 AAG =0.0
i :
NN r
L1
W

\

C6-CMD TS Conformers of Quinoline with Template T1 with MPAA Ligand

With C=N Coordination to Pd Without C=N Coordination to Pd
With MPAA ligand With MPAA ligand
AAG =20.2 Rel. free energies AAG =5.0

WRT C6-CMD TS w/o
CN, w/ OAc ligand

Figure 5. C6 CMD TS Structures.
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Then, we analyzed the S-carbon elimination step and found that the nitrile group of the Pd template swings back
to coordinate and stabilize this step. Furthermore, an acetate ligand prefers to coordinate in a monodentate
fashion at the same Pd center, rather than a more bulky MPAA ligand. If the nitrile group is not coordinated to
Pd, the ligand (either acetate or MPAA) must chelate in a bidentate way to compensate for the open coordination
site. Both these conformers were higher in energy than the TS with both acetate and nitrile coordination.

T1 & Quinoline Beta-Carbon Elimination Step with OAc Ligand

With C=N Coordination to Pd Without C=N Coordination to Pd
With acetate ligand With acetate ligand
AAG =0.0 AAG =11.1
i :

NN i

T1 & Quinoline Beta-Carbon Elimination Step with MPAA Ligand

With C=N Coordination to Pd Without C=N Coordination to Pd
With MPAA ligand With MPAA ligand
AAG =12.5 Rel. free energies AAG =19.5

WRT Beta-C Elim TS
w/ CN, w/ OAc ligand

Figure 6. g-Carbon Elimination TS Structures.
Then, the catalytic cycle excluding well-established steps of oxidative addition and reductive elimination was
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calculated. The free energy profile consists of the following steps: C5 CMD, norbornene insertion, C6 CMD,

and S-carbon elimination.

$
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Figure 7. Free Energy Profile of Pd-catalyzed C6-Arylation of Quinoline.

Table 10. Energies, and vibrational frequencies

Negative
Filename E(sol) ZPVE TCE TCH TCG Freq
(cm?)
Ac-Gly-OH -874.02003 | 0237203 | 0.256576 025752 | 0.181019
AcOH -229.04167 | 0.062031 | 0.066592 | 0.067536 | 0.034811
AgOAc2 750.96935 |  0.103425 011704 | 0117985 | 0.056858
Agl 15845942 | 0.000427 | 0.003368 | 0.004312 | -0.025826
C5_CMD_with_CN_TS -2869.5246 | 0.707651 | 0.760858 | 0.761802 0.61667 | -1229.267
C5_CMD_without_CN_TS -2869.5314 | 0707461 | 0.760764 | 0761708 | 0.617752 | -1425.236
Norbornene_Ins_with_CN_OAc_TS -3162.0219 | 0.855883 | 0.915885 0.91683 075848 | -184.593
Norbornene_Ins_no_CN_OAc_TS -3162.0108 | 0.855082 0.91577 0916714 | 0.755537 | -242.133
Norbornene_Ins_with_CN_MPAA_TS -3369.9552 | 0.91192 0975987 | 0976931 | 0.809409 | -146.811
Norbornene_Ins_no_CN_MPAA_TS 3369.9612 | 0912023 | 0976113 | 0977058 | 0.808693 | -213.709
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C6_CMD_with_CN_with_MPAA_TS -3369.9263 0.908548 0.971855 0.972799 0.808906 | -1217.375
C6_CMD_with_CN_with_OAc_TS -3161.9858 0.852392 0.912238 0.913182 0.755579 -964.686
C6_CMD_without_CN_with_MPAA_TS -3369.9557 0.908135 0.972009 0.972953 0.806081 | -1146.339
C6_CMD_without_CN_with_OAc_TS -3161.9978 0.851537 0.911815 0.91276 0.752827 | -1165.361
Beta_C_elim_no_CN_OAc_TS -3620.7563 0.980013 1.049413 1.050357 0.873205 -209.079
Beta_C_elim_with_CN_MPAA_TS -3828.7182 1.036564 1.109813 1.110757 0.92453 -204.501
Beta_C_elim_with_CN_OAc_TS -3620.7735 0.980156 1.049552 1.050496 0.872615 -216.119
Beta_C_elim_without_CN_MPAA_TS -3828.7049 1.035579 1.109324 1.110268 0.922473 -207.065
Cat_3Pd -1754.4707 0.316132 0.350767 0.351712 0.24407
Int_1 -2305.8326 0.614953 0.658603 0.659548 0.534769
Int_2 -2869.5384 0.713205 0.766733 0.767677 0.623288
Int_3 -2869.549 0.713138 0.766674 0.767618 0.621448
Int_4 -3162.0264 0.855896 0.916816 0.917761 0.755845
Int_5 -3162.0501 0.858244 0.918262 0.919206 0.761626
Int_6 -3162.0438 0.859058 0.918799 0.919743 0.762945
Int_7 -3620.7787 0.982205 1.051914 1.052858 0.872689
Int_8 -3620.7829 0.980116 1.050412 1.051356 0.870748
MeCN -132.70646 0.045592 0.049187 0.050131 0.022612
Methyl-2-iodobenzoate -470.73375 0.13335 0.143785 0.144729 0.09483
NBE-CO2_Me -500.42135 0.197253 0.206944 0.207888 0.161713
Quinoline -401.73246 0.136138 0.142786 0.14373 0.105017
T1_conf_1 -2036.7872 0.524204 0.564401 0.565345 0.447737
T1_conf_2 -2036.787 0.524258 0.564495 0.565439 0.448142
T1_conf_3 -2036.7884 0.524442 0.564453 0.565397 0.44982
T1_conf 4 -2036.7877 0.524483 0.564495 0.565439 0.449915
T1_conf_5 -2036.783 0.524091 0.564395 0.56534 0.44714
T1_conf_6 -2036.783 0.524122 0.564385 0.56533 0.44761
T1_conf 7 -2036.7826 0.524175 0.564424 0.565369 0.44753

E(sol)= Single-point solvation energies; ZPVE = zero-point vibrational energy; TCE = thermal correction to energy;

TCH = thermal correction to enthalpy; TCG = thermal correction to Gibbs free energy.

Cartesian Coordinates

Ac-Gly-OH

(@]

C
0]
0]

3.298605
1.849710
1.019646
1.511892

0.952855
0.524035
1.545079
-0.661185

-0.006715
-0.004498
-0.003457
-0.004338

OITIZTT

3.479272
3.475846
4.168430
3.731995
5.524575

1.592226

0.867442

1.592272
-0.197639
-1.109127
-0.035926

-0.881637
-0.007571
-0.010600
0.003195

36



6.038450 1.076450 0.011158
6.344675 -1.316639 0.004022
6.988533 -1.318986 0.888869
5.741533 -2.230181 -0.001458
6.997437 -1.314531 -0.874308
0.070103 1.220157 -0.002132
-3.298608 -0.952845 0.002127
-1.849696 -0.524064 0.000522
-1.019673 -1.545137 -0.000866
-1.511850 0.661149 0.000195
-3.476431 -1.592414 0.876779
-3.478725 -1.592053 -0.872303
-4.168398 0.197673 0.003258
-3.731948 1.109158 0.003975
-5.524583 0.035957 0.001557
-6.038494 -1.076430 -0.000365
-6.344674 1.316676 0.001966
-6.994669 1.315434 0.882325
-5.741512  2.230217 0.004508
-6.991313 1.318160 -0.880875
-0.070135 -1.220270 -0.002063

2.306635 -3.560050 -1.502247
2.158988 -3.589350 0.919684
1.392347 -4.617891 -1.574043
1.222831 -4.628417 0.851614
0.858710 -5.136096 -0.395392
1.076294 -5.017996 -2.529643
0.785612 -5.046751 1.749773
0.137889 -5.947054 -0.448582
1.613275 2.665504 1.072886
0.691923 3.194649 0.142746
1.283669 2.694454 2.432538
-0.506106 3.762918 0.622556
0.096507 3.225495 2.911416
-0.798754 3.769819 1.993227
-0.106127 3.213846 3.976982
-1.729436 4.209191 2.340097
2.809214 -2.905509 -2.588422
2.576641 -3.008485 2.083130
2.521830 -3.421341 -3.876254
2.871071 -4.456626 -3.982407
1.445867 -3.379559 -4.099657
3.060830 -2.784425 -4.580164

ITIITITITOOOIZITITOOOOIITITIOO

AcOH 2.011254 -3.465489 3.299414
C -0.093132 0.126913 0.000113 2.476605 -2.868365 4.086365
O -0.644944 1.203769 -0.000163 0.923224 -3.310871 3.320746
O -0.776729 -1.047830 0.000066 2.229167 -4.527287 3.475628
H -1.722949 -0.810618 -0.000043 -1.467489 4.429161 -0.307775
C 1.396241 -0.110063 0.000021 -1.303847 5.780364 -0.634253
H 1916730 0.847712 -0.000200 -2.580109 3.757229 -0.858723
H 1.680406 -0.693021 -0.882132 -2.203265 6.438219 -1.474745
H 1.680545 -0.692686 0.882351 -0.459125 6.315274 -0.211989

-3.495191 4.416815 -1.703123
-3.301058 5.758355 -2.010028
-2.049258 7.487927 -1.708062
-4.346188 3.870483 -2.097323
-4.004255 6.271395 -2.658551
1.005697 3.131309 -1.336505
1.582335 2.220226 -1.528619
0.072465 3.046217 -1.905306
1.804560 4.348750 -1.840285
1.206957 5.263816 -1.766599
2.713395 4.487863 -1.249052
2.083057 4.213017 -2.891896
2.148008 2.137824 3.312662
-2.837113 2.379518 -0.583313
-3.151576 1.273260 -0.440631
-0.064762 -0.965280 0.063229
0.600830 -0.467961 2.244927
0.251357 -1.080164 -1.315370
-1.389445 -1.259964 0.502675
-0.671069 -0.784589 2.759263
1.392494 -0.119184 2.897257
-0.715263 -1.469303 -2.217645
1.269411 -0.886144 -1.637576
-2.404164 -1.613399 -0.449023
-1.662575 -1.177922 1.888979
-0.847559 -0.700371 3.826135
-2.035545 -1.724856 -1.787567
-0.454460 -1.574422 -3.267119
-2.660985 -1.420925 2.241192
3.944290 2.643095 0.438138 -2.783404 -2.020375 -2.519393
5.464838 -2.898937 -1.080998 0.898844 -0.560036 0.954970
4170120 3.849944 0.550021 Pd -4.246061 -0.469822 -0.201064
2.720770 -3.048685 -0.255188 H -3.232082 -2.581562 -0.044853

AgOAC2

Ag -1.115769 -0.002382 0.000004
1520167 0.012721 -0.000010
0.930032 1.134620 -0.000021
0.922444 -1.108910 -0.000022
3.043495 -0.010103 0.000014
3.450642 1.001748 -0.000354
3.394382 -0.555936 -0.881533
3.394344 -0.555240 0.882011

ITIITITOOOO

Agl
Ag 0.00000000 0.00000000 -1.40890500
I 0.00000000 0.00000000 1.24940700

C5_CMD_with_CN_TS

Pd~ 2.846690 -0.065442 0.365816
5.035556 1.701610 -0.041849
5.471154 -0.564541 -0.585708
6.330762 2.069254 -0.392518
6.777522 -0.256333 -0.955630
6.618722 3.110789 -0.302675
7.416968 -1.055709 -1.313485
4.675006 0.417357 -0.149825
8.218896 1.336410 -1.131066
7.202945 1.073149 -0.850583
3.549081 -1.921021 -0.174399
2775789 1.985246 0.669387
4.829260 -1.940408 -0.648549

ZIITIITIOIOOIOIOOOOO0OZOMIIIOIIOIIIOOIOOOOIIIOIIIOOOIIOOOOOOIIIOOOOO

0O000O00OZZ0ITZITITOOOO



-7.053782 -0.014470 0.043973
-8.155900 0.501511 0.086776
-5.928977 0.656292 -0.068007
-5.532928 -1.980786 0.082680
-5.168504 -3.227826 0.297813
-6.208173 -4.293667 0.578763
-5.718002 -5.265773 0.635302
-6.717124 -4.089571 1.527820
-6.972121 -4.310583 -0.205488
-3.943742 -3.601700 0.286041
-6.929049 -1.549004 0.122000
-7.424884 -1.870682 1.046001
-7.498767 -1.969524 -0.717100

-4.535893 1.524417 -2.957883
-3.261312 -0.179922 -3.365377
-5.547541 3.312337 -2.330723
-5.258991 1.286891 -3.730774
0.273285 2.598886 -1.569853
1.222229 2.057008 -1.633181
-0.406422 2.137453 -2.288881
0.490230 4.072723 -1.971817
-0.462781 4.614475 -1.966275
1.167576 4.573235 -1.274498
0.913290 4.134687 -2.981406
1.057761 2.626993 3.236654
-3.962405 4.195220 -0.423883
-4.144051 5.187491 0.154269
0.195666 -1.166039 0.020316
0.646135 -0.507666 2.212637

ITTOOIITITOOZ000

C5_CMD_without_ CN_TS
Pd 2797750 0.431934 0.452641

UZTITTITOITOOITIOITOOOOOZOMITIIOIITIOIIIO

C 4310731 2.822395 0.186003 0.639303 -1.366541 -1.313459
C 5506743 0.826631 -0.277274 -1.138380 -1.531391 0.373662
C 5.441335 3.594829 -0.060717 -0.620355 -0.934026 2.656687
C 6.668215 1547550 -0.540334 1.344200 -0.041300 2.898601
H 5364747 4.672579 0.031541 -0.216073 -1.911494 -2.250786
H 7.561916 1.004356 -0.826998 1.659954 -1.105295 -1.573538
N 4399392 1491519 0.069463 -2.058826 -1.979309 -0.636930
H 7.521353 3525174 -0.622191 -1.518486 -1.417713 1.735215
C 6.626430 2.942115 -0.424176 -0.876446 -0.832129 3.705420
N 4.106514 -1.088765 0.009755 -1560589 -2.197579 -1.918834
N 2.031361 2347930 0.694704 0.145319 -2.094743 -3.258769
C 5.356380 -0.682950 -0.365352 -2.521536 -1.710320 2.028102
C 2930657 3.355838 0.539116 -2.227828 -2.573406 -2.691215
O 6.301720 -1.377845 -0.729554 1.040892 -0.608232 0.950330
O 2732283 4.568958 0.610130 d -3.870289 -0.734983 -0.509461
C 3.700590 -2.422900 -0.121361 H -2.955145 -2.899637 -0.173365
C 3.626077 -3.041009 -1.386950 C -6.398438 0.086810 0.549766
C 3218851 -3.124276 1.003478 O -7.380302 0.744843 0.834649
C 3.149464 -4.350844 -1.518377 O -5.421625 0524687 -0.217616
C 2714324 -4.424086 0.872645 N -5.005506 -1.966101 0.626468
C 2699626 -5.026701 -0.385220 C -4.723801 -3.235754 0.826288
H 3.107575 -4.833380 -2.487553 C -5.679954 -4.123215 1595901
H 2349525 -4.970197 1.733900 H -5.222615 -5.102093 1.740492
H 2321977 -6.040528 -0.484403 H -5.928349 -3.683422 2.567355
C 0.657801 2.564560 0.912182 H -6.616744 -4.240716 1.039317
C -0.264935 2.502219 -0.157132 O -3.647315 -3.782936 0.394790
C 0.169354 2.633278 2.220082 C -6.247139 -1.347082 1.089869
C -1.645320 2.437061 0.138238 H -6.280540 -1.294981 2.185877
C -1.186578 2.643279 2.515927 H -7.125987 -1.916065 0.762510
C -2.092480 2527217 1.467042

H -1509925 2.701131 3.549632 C6_CMD_with_CN_with MPAA TS
H -3.156826 2477533 1.674372 Pd~ 3.638022 -0.539706 0.422506
O 3.985015 -2.247005 -2.436051 C 5.839268 1.034724 -0.423605
O 3.272484 -2.438049 2.183300 C 5.696064 -1.113678 -1.426135
C 4.154836 -2.848103 -3.708718 C 7.021657 1.308699 -1.104262
H 4878401 -3.672109 -3.667451 C 6.868809 -0.889923 -2.142934
H 3.203633 -3.222733 -4.114055 H 7.494841 2273801 -0.961190
H 4537917 -2.061717 -4.361655 H 7.216675 -1.659189 -2.823528
C 2.734733 -3.052783 3.340696 N 5.253216 -0.154694 -0.606301
H 2.870893 -2.333165 4.150707 H 8.455280 0.522042 -2.508667
H 1.663130 -3.268242 3.221371 C 7.535913 0.327965 -1.963351
H 3.263766 -3.981411 3.593007 N 3.764611 -2.293365 -0.641724
C -2.652132 2.163349 -0.920761 N 3.898471 1.473448 0.906597
C -2518612 0.989118 -1.707992 C 4780847 -2.325851 -1.552641
C -3.763026 2.985144 -1.168132 C 5059541 2.015559 0.441015
C -3.439513 0.680377 -2.727079 O 4.997178 -3.167720 -2.420541
H -1.602464 0.421083 -1.617539 O 5.484229 3.161213 0.602160
C -4.697379 2.656572 -2.176171 C 2606933 -3.079557 -0.797222



1.631506
2.302736
0.398814
1.076444
0.142354
-0.366314
0.842907
-0.811853
2.822953
2.087365
2.319067
0.926085
1.149033
0.457873
0.808517
-0.439622
1.960615
3.260629
1.052437
0.922462
0.070992
1.513062
3.027575
3.912148
2.139882
2.905634
0.230098
0.829594
-1.026476
0.231898
1.78239%4
-1.631864
-1.002106
0.728928
-2.593673
-1.471730
2.456473
2.960253
1.527543
3.351279
2.805676
4.232707
3.684156
2.987637
-1.765120
-2.463512
0.723326
2.062710
0.642142
-0.447658
0.954097
3.062755
-0.564665
1.548232
-1.692439
-0.288798
1.095607
-1.746861
-0.644893
-1.148546
-2.329826
1.949588

ZITITOIOOIOIOOOO0O0OZOMIIIOIIOIIIOOIOOOOIIIOIIIOOOIIOOOOOOIIIOOOOONO

-2.728618
-4.090208
-3.393331
-4.767053
-4.409175
-3.101201
-5.552869
-4.927353
2.244703
3.136996
1.957625
3.749445
2.506438
3.421288
2.230423
3.899228
-1.682266
-4.311670
-1.323744
-2.149847
-1.029772
-0.475760
-5.329106
-5.345917
-5.113530
-6.312523
4.848682
6.116899
4.720996
7.205854
6.237441
5.820710
7.058409
8.171742
5.684773
7.901742
3.306556
2.387909
3.368539
4.508574
5.451437
4.542195
4.420833
1.067287
3.494835
2.571633
-0.878705
-1.838209
-0.014995
-1.515711
-2.461839
-1.958235
0.192765
0.446268
-1.323189
-2.317566
-3.059882
-0.483027
0.846556
-2.820870
-0.749566
-1.094005

Pd -3.542798 0.599782
C -5.669393 -3.200998 0.897138

-1.759354
0.134545
-1.806740
0.084416
-0.887819
-2.515734
0.792195
-0.926218
1.374365
0.550608
2.653163
1.078155
3.148923
2.356298
4.141117
2.738087
-2.565124
1.084212
-3.602172
-4.313549
-3.211189
-4.112879
2.040767
2.680974
2.652682
1.566908
0.337664
0.319169
-0.298686
-0.313337
0.824087
-0.942022
-0.952294
-0.303617
-1.426530
-1.449251
-0.913394
-1.235500
-1.495158
-1.274041
-1.181533
-0.631851
-2.315169
3.418385
-0.330029
-0.424193
0.958777
2.616568
-0.163096
1.477528
3.214229
3.015394
-0.758342
-0.536300
0.799788
2.633868
4.108015
-0.322865
-1.620742
3.062851
-1.481808
1.523690
-0.151452

-4.987306
-3.241090
-4.453630
-6.300779
-6.309266
-4.369572
-4.535105
-3.859081
-3.177297
-4.253682
-4.215879
-2.973240
-5.673219
-2.348973
-2.975719
-5.045235
-6.246418
-4.308015
-5.034439
-5.855979
-4.309399
-5.446867
-6.310688
-7.622510
-5.702048
-4.344411
-3.775440
-4.476143
-3.724831
-5.044077
-5.170275
-2.536919
-5.756701
-6.371273
-6.017060
-7.913368

ITTOOIIITOOZOO0OOIITOOOOIIITOOIIOIIIIOON

-2.195373
-3.387348
-3.968584
-2.710884
-3.880135
-3.814242
-5.048022
-3.094170
-2.604314
-3.996857
-1.155025
-1.952363
-1.753684
-4.019592
-1.950000
-0.460597
-0.266981
-0.017417
0.758100
0.176561
1.025134
1.657686
1.228488
1.485094
1.534812
0.335562
-0.724443
-1.745658
-2.314949
-2.451157
-1.281350
-1.004332
0.544138
-0.363112
1.205231
1.867823

-0.076379
0.748718
1.516222
1.639263
0.321744
2.598762
1.348363

-0.632841

-1.323941

-1.115548
0.768834
1.286966

-0.800893
0.754692
2.380773
1.806458
1.729301
2.865037
3.826897
4.255896
4.597032
3.359636

-1.453926

-1.574330

-0.438877

-2.575731

-3.077973

-3.964958

-4.515838

-3.344250

-4.672688

-2.784032

-2.698835

-2.832341

-3.542170

-0.724101

C6_CMD_with_CN_with_OAc_TS

Pd -3.219051
-5.534451
-5.365248
-6.769614
-6.590538
-1.273753
-6.948483
-4.911131
-8.256742
-7.296288
-3.338035
-3.527453
-4.408754
-4.743036
-4.642778
-5.208469
-2.159744
-1.259805
-1.759632
-0.008066
-0.513876
0.343585
0.697336
-0.206945
1.311690
-2.460440

OIITITOOOO0O0O0O000OOZZO0IZITOOOO

-0.677599 -0.567476

0.802526
-1.339050
1.024370
-1.166659
1.968247
-1.950712
-0.360971
0.175272
0.021497
-2.434836
1.330704
-2.510206
1.817625
-3.359580
2.941666
-3.168801
-2.763381
-4.182674
-3.378607
-4.809689
-4.399599
-3.048365
-5.597417
-4.881388
2.154313

0.133310
1.145947
0.734659
1.784728
0.559391
2.442853
0.355219
2.043757
1.559913
0.490930
-1.059797
1.334932
-0.679067
2.190505
-0.874662
0.728384
1.741808
-0.162744
1.878044
-0.023740
0.997102
2.630933
-0.700611
1.104808
-1.451712
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-1.830102 3.082766 -0.580843 C 5.195694 -3.598659 -1.022718
-1.852323 1.891924 -2.689911 H 6.861796 -2.122878 -1.170298
-0.666778 3.753564 -1.027733 H 7.004328 -3.224526 0.198699
-0.679277 2.499248 -3.103855 H 5.144436 -3.515571 -2.114280
-0.093478 3.448871 -2.268497 H 5.395839 -4.648380 -0.782954
-0.256786 2.241225 -4.069047 C 4410847 -2.710257 1.056971
0.802470 3.972832 -2.588700 H 3.662225 -2.262031 1.707442
-1.677227 -1.717793 2.506251 H 4.878629 -3.545509 1502021
-2.645797 -4.457800 -1.166495 C 4618702 -0.817293 -0.414514
-0.858959 -1.320529 3.603564 C 3504344 -1.752644 -0.959770
-0.755012 -2.136987 4.329989 H 6.043138 -1.161425 1.253756
0.138800 -0.995252 3.284627 H 3.073148 -3.850057 -0.351606
-1.385028 -0.485684 4.070958 H 3.569019 -1.801332 -2.050733
-2.322556 -5.494359 -2.075370 C 5.379067 0.038769 -1.367692
-3.165970 -5.560217 -2.765897 O 5933828 1.070100 -0.968051
-1.407021 -5.267503 -2.640832 O 5375315 -0.326883 -2.657337
2197419 -6.458381 -1.564245 C 6.024227 0583742 -3.569256
-0.082184 4.888263 -0.245483 H 7.078524 0.699877 -3.305593
-0.763637 6.114452 -0.249777 H 5919403 0.129987 -4.554810
1.148040 4.839027 0.451659 H 5536732 1561730 -3.537232
-0.271797 7.233955 0.419589

-1.694705 6.178202 -0.803176 C6_CMD_without_CN_with_MPAA_TS
1.646848 5.969720 1.132130 Pd~ 3.586518 -0.166353 0.228969

0.935525 7.162430 1.119530
-0.830494 8.165103 0.390309
2.590949 5.893383 1.662320
1.322560 8.029909 1.645102
-2.304231 3.226826 0.855770
-2.770089 2.277607 1.145289
-1.420594 3.344062 1.496521
-3.293184 4.369458 1.159914
-2.800126 5.344028 1.114132
-4.127527 4.358572 0.457072
-3.692768 4.249734 2.173994
-2.417838 0.967591 -3.496334
1.966363 3.666334 0.505724
2.721172 2.790390 0.617074
-0.266771 -0.885643 -0.901717
-1.437502 -1.947838 -2.623042
-0.311131 0.007869 0.197311
0.967260 -1.480985 -1.315423
-0.261611 -2.540312 -3.116823
-2.398621 -2.124145 -3.090879
0.836594 0.289049 0.874012
-1.263635 0.430953 0.490301
2.151015 -1.198573 -0.564755
0.927004 -2.325841 -2.452137
-0.311709 -3.171565 -3.997435
2.078435 -0.322767 0.530968
0.821542 0.960379 1.726210
1.835389 -2.807258 -2.798526
2.657118 -0.500856 1.657091
-1.438102 -1.171437 -1.547777
d 3.825238 0.892050 0.376731
4.596620 0.541982 2.859702
2.735063 -0.719533 3.040751
3.782568 -0.130062 3.521323
3.993327 -0.329176 5.018483
4.190438 -1.388634 5.219313
4.833184 0.272730 5.371789
3.081297 -0.061475 5.562506
6.288294 -2.658507 -0.407120
5.462094 -1.716099 0.516562
3.890481 -3.123985 -0.334954

5.504460 1.210929 -1.334530
5.537031 -1.155297 -1.560816
6.548805 1.343585 -2.244408
6.581281 -1.081950 -2.478726
6.894773 2.339097 -2.499832
6.950918 -2.001211 -2.919559
5.073075 -0.019161 -1.027884
7.908559 0.260376 -3.518436
7.092443 0.180268 -2.805819
3.834800 -2.158824 -0.212301
3.746528 1.886553 0.130807
4783534 -2.418641 -1.157873
4708606 2.352716 -0.710588
5.057197 -3.492667 -1.687707
4.949029 3.518267 -1.026188
2.820827 -3.071053 0.119182
1.807280 -3.397512 -0.808164
2.667626 -3.486849 1.457895
0.685195 -4.139555 -0.415849
1.548050 -4.227668 1.856733
0.570165 -4.543516 0.912935
-0.114079 -4.353870 -1.114955
1.428399 -4.548813 2.884143
-0.304517 -5.110269 1.221010
2.714274 2.674967 0.673161
1.549911 2.999838 -0.060986
2.736796 2.941608 2.047136
0.454730 3.577841 0.617335
1.684327 3.547194 2.713936
0.539834 3.864344 1.986906
1.764280 3.742453 3.777936
-0.304052 4.329569 2.487642
1.974615 -2.875065 -2.055331
3.650067 -3.067528 2.311533
1.055878 -3.258481 -3.068525
1.070691 -4.345297 -3.225752
0.030965 -2.947029 -2.830793
1.394491 -2.757875 -3.978159
3.580082 -3.480995 3.664244
4.464889 -3.064301 4.149953
2.677578 -3.094120 4.159118

OOOIITOOO0OO0OIZIIIOIOOIOIOOOOOZONIIIOIIOIIIOONOIOOOOIIIOIIIOOOIIOOOOONO
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3.508137 -4.575275 3.756100 N -3.565600 -1.191311 -2.765685
-0.844693 3.832387 -0.074081 C -3.047866 -2.395804 -2.927010
-1.648127 2757094 -0.478485 C -3.182121 -3.175365 -4.225385
-1.332776  5.139904 -0.292449 H -2.534622 -4.051786 -4.182053
-2.883174 2.964058 -1.090366 H -4.215744 -3.515939 -4.363621
-1.304703 1.747313 -0.287236 H -2.910937 -2.564150 -5.092562
-2.583156 5.349069 -0.903367 O -2.392087 -2.970768 -1.986254
-3.354648 4.262609 -1.304092 C -4.456924 -0.582695 -3.719401
-3.489960 2.105926 -1.369425 H -4.883880 -1.268094 -4.463881
-2.933515 6.364829 -1.057173 H -3.969361 0.225512 -4.288356
-4.322232 4427629 -1.769034 H -7.248104 0.958804 -3.259240
1516594 2.762722 -1.555225

2221610 1.965727 -1.810013 C6_CMD_without_CN_with_OAc_TS
0524164 2.417715 -1.860948 Pd~ 3.248061 -0.292201 0.404424

1.882557 4.039862 -2.335730
1.172165 4.845156 -2.116870
2.884825 4.376311 -2.057224
1.862091 3.849765 -3.415480
3.814350 2.543622 2.760382
-0.561974 6.283600 0.104543
0.032714 7.232985 0.417444
0.703478 -0.582765 1.011090
2.139412 -0.361002 2.841366
0.518607 -0.499588 -0.391617
-0.402302 -0.887492 1.864924
1.102849 -0.647929 3.749220
3.141720 -0.133642 3.185552
-0.709689 -0.768392 -0.926283
1.368393 -0.255329 -1.018555
-1.687244 -1.134155 1.287053
-0.155777 -0.918168 3.261393
1.311865 -0.652133 4.813422
-1.827537 -1.138382 -0.112220
-0.848738 -0.743417 -2.001748
-0.961103 -1.158851 3.946538
-2.342968 -2.108561 -0.845275
1.951316 -0.349557 1.529194
-3.764764 -0.583864 -0.687629
-5.632790 -1.585741 3.108648
-5.271263 -1.578425 1.593323
-3.481678 -2.586843 2.561990
-4.422396 -2.333088 3.764157
-5.775989 -0.572347 3.493989
-6.570088 -2.129361 3.269893
-3.941802 -1.747229 4.556259
-4.737535 -3.284058 4.207616
-4.513441 -2.921628 1.461998
-4.074268 -3.095840 0.475876
-5.132987 -3.787063 1.726235
-4.132969 -0.565923 1.363753
-2.928433 -1.190868 2.130496
-6.136326 -1.427493 0.943889
-2.700761 -3.331271 2.741821
-2.745210 -0.597654 3.030631
-4.437177 0.863328 1.636232
-5.530838 1.385781 1.498052
-3.337602 1.557073 2.042414
-3.551339 2.949378 2.318564
-4.267185 3.071548 3.137111
-2.572967 3.340910 2.598326
-3.925776 3.467118 1.433049
-5.621295 0.062758 -2.979589
-6.554213 0.540565 -3.806453
-5.719140 0.171016 -1.762036

5.479083 0.812497 -0.946513
5.283617 -1.552668 -1.096587
6.631810 0.797805 -1.725458
6.431355 -1.626379 -1.881249
7.112004 1.740309 -1.964412
6.752327 -2.597183 -2.242560
4.883808 -0.352705 -0.660606
8.007340 -0.473075 -2.792464
7.109106 -0.438256 -2.182411
3.339737 -2.317640 0.068881
3.650053 1.723285 0.282046
4367812 -2.717652 -0.734414
4749448 2.055817 -0.445868
4.602606 -3.842674 -1.167716
5.153408 3.177777 -0.750383
2.231999 -3.130046 0.354697
1.307645 -3.483909 -0.652390
1.902721 -3.407167 1.698268
0.101943 -4.121700 -0.329215
0.697391 -4.039402 2.027973
-0.187753 -4.389420 1.007300
-0.626330 -4.357347 -1.095626
0.443744 -4.254994 3.058719
-1.126949 -4.874995 1.259238
2.664162 2.627280 0.719511
1.563026 2.974657 -0.097138
2.633744 2.981317 2.072533
0.463235 3.638491 0.486991
1.580977 3.679559 2.643859
0.489570 4.000893 1.840917
1.617275 3.936943 3.697073
-0.360232 4.523918 2.269302
1.643426 -3.087377 -1.911180
2.812771 -2.969033 2.620120
0.817247 -3.509839 -2.987516
0.783666 -4.605128 -3.055423
-0.206652 -3.128624 -2.889313
1.280064 -3.105720 -3.890240
2.570349 -3.251941 3.986428
3.427476 -2.850192 4.530776
1.652012 -2.764277 4.344850
2.498217 -4.332103 4.170979
-0.779160 3.905724 -0.298001
-1.622665 2.845435 -0.660499
-1.156646 5.211172 -0.681566
-2.783550 3.063385 -1.400621
-1.352914 1.836959 -0.365905
-2.336049 5.433447 -1.416323
-3.143309 4.360503 -1.781217
-3.409731 2.220069 -1.680038

VZITITIOIOOIOIOOOO0OOZOTMIIIOIIOIIIOOIOOOOT

=%
TOOITIOOOOIIIOIIIOOOIITIOOOOOOIIIOOOOOO000O0O0ZZOIZIITOOON
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-2.598408
-4.045878
1.610308
2.231181
0.609569
2.191667
1.575082
3.205227
2.226468
3.646461
-0.335895
0.303387
0.261492
1.490203
0.240060
-0.954463
0.335055
2.461057
-0.936806
1.169979
-2.175388
-0.875863
0.419450
-2.153535
-0.949545
-1.771501
-2.699997
1.456659

VDZITITIOIOOIOIOOOOOZOTMIIITIOIIOIIT

-3.517282
-2.676692
-3.034435
-2.807108
-2.939060
-3.476914
-1.772532
-6.288411
-5.632156
-3.943038
-5.124095
-6.681241
-7.127641
-4.899057
-5.369008
-4.669467
-4.023450
-5.194428
-4.645178
-3.496409
-6.356701
-3.118639
-3.465358
-5.229349
-5.919786
-4.911351
-5.387190
-6.471531
-5.103898
-4.904716

ITITTOOOOIIITOOIIOIIIIOOOOIIIOONOO

Beta C elim

C -6.156761

6.447039
4.531206
2.667060
1.781485
2.430703
3.853984
4.749978
4.078912
3.620073
2.568782
6.336840
7.270787
-0.436525
-0.093374
-0.496695
-0.567874
-0.195700
0.108983
-0.747410
-0.373252
-0.819626
-0.441422
-0.080735
-0.976727
-0.815944
-0.541404
-1.955728
-0.228816

d -4.036199 -0.500907

-1.088396
-2.902986
-2.262231
-2.942614
-4.022677
-2.534574
-2.755678
-1.488847
-1.673132
-2.146293
-1.836532
-0.477658
-2.183772
-1.015220
-2.715289
-2.849774
-3.100601
-3.756762
-0.503485
-0.797217
-1.790504
-2.699021
-0.010125
0.844842
1.093293
1.755717
3.101692
3.101654
3.662202
3.519914

-1.702652
-2.360784
-1.577684
-1.744640
-1.950618
-2.371185
-2.236092
-2.026993
-3.441734
2.867520
-0.336435
-0.068502
0.853161
2.810141
-0.561710
1.593070
3.609702
3.248288
-1.212514
-1.104540
0.894784
3.004877
4.684804
-0.501924
-2.294053
3.608264
-1.228015
1.492858
-1.321696
-3.378786
-2.327529
-3.375076
-4.710398
-4.613440
-5.469529
-5.023633
2.224870
0.822933
2.262101
3.211692
2.371660
2.334718
3.901036
3.817419
1.094616
0.249498
1.414851
0.626644
1.619456
0.013376
2.720735
2.379916
0.467950
-0.531695
1.391200
1.159337
1.025960
2.049894
0.273830

 no_ CN_OAc TS
Pd -3.599644 -0.081727 -0.507199
C -5.790874 1539206 0.288733

-0.798964

0.469008

TTOOZOTMITIIOIITIOIITOOITIOOOOIIIOIIIOOOIIOOOOOOIIITIOOOOOOO00OOZZO0IZITITOO

-7.076403
-7.449775
-7.390582
-8.058367
-5.401498
-8.910827
-7.904493
-4.235241
-3.567716
-5.484266
-4.746960
-6.086556
-5.031467
-3.322715
-2.521443
-3.010489
-1.433985
-1.934028
-1.147609
-0.775135
-1.721383
-0.294570
-2.411958
-1.637405
-1.925018
-0.380584
-0.688249

0.085088
-0.352887

1.069327
-2.852393
-3.707247
-2.088824
-2.169316
-1.031937
-2.514521
-5.039021
-5.543706
-5.012862
-5.582562

0.498131

0.769877

1.144536

1.633457

0.279792

2.013063

2.259997

1.813745

2.492256

2.932208
-2.189672
-2.991628
-1.422759
-2.728185
-1.931034
-3.526269
-3.132815
-2.690173

0.954214

0.817354

3.890337

4.133250

3.595094

3.737819

1.807019
-0.592250
2.840653
-1.455822
0.265244
0.911182
0.725614
-2.009653
2.005140
-2.148941
2.579947
-3.191986
3.778408
-3.069633
-3.476491
-3.554698
-4.334424
-4.421351
-4.795443
-4.596193
-4.762644
-5.452092
2.740198
3.471926
2.598646
3.973292
3.064270
3.751022
2.885015
4.112369
-2.916203
-3.093675
-3.282967
-4.360405
-3.018909
-2.725284
-3.607977
-2.985962
-4.648942
-3.567796
4.819417
6.131374
4.370453
6.968600
6.491777
5.215121
6.510864
7.979156
4.837163
7.156363
3.758714
3.049727
3.589640
5.196485
5.928984
5.359154
5.365278
1.934479
3.050686
2.020551
2.882199
4.370244
4.804900
4.827789

0.751367
0.940035
0.844589
1.184764
0.170743
1.442207
1.077341
-0.255065
-0.448572
0.259609
-0.089927
0.520530
-0.032808
-0.405751
0.684940
-1.685830
0.487474
-1.887499
-0.800587
1.305913
-2.895387
-0.949437
-0.778660
0.155008
-2.085229
-0.258242
-2.492260
-1.562971
-3.507914
-1.841022
1.885160
-2.779692
3.022692
3.226300
2.899377
3.859544
-2.903262
-3.646758
-3.255578
-1.954307
0.604370
0.184794
1.777683
0.889761
-0.714490
2.492860
2.051246
0.533766
3.390676
2.608684
1.536379
1.755832
2.295373
1.659750
1.489263
0.932418
2.664759
-2.985131
2.300075
2.821807
-0.712612
-0.732936
-1.583887
0.177106
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5.197697
4.728904
-0.600320
-1.567204
-0.785806
0.717486
-0.309606
-2.478505
0.296958
-1.791352
1.850350
0.824102
-0.242504
1.628608
0.157894
1.794069
-1.700565
3.493576
5.860077
5.673101
3.902824
4.621114
5.904731
6.797816
3.967395
4.920366
5.125214
4.876343
5.805864
4.428147
3.301604
6.551164
3.193356
2.535190
2.689614
2.867738
3.467232
3.857513
4.449097
3.273776
4.658680
3.994496
5.042954
5.426443
2.040893
1.414981
2.052247
1.313170
1.473971
0.249086
1.678035
2.834508
4.511102
3.605876
5.744238
5.914069
6.956066
5.698659
5.245591

ITIOOO0OOOITIOOOOIITOITOOOOOIITOOITOIIIIOOOOIZITIOIOOIOIOOOOOOI

4.586090
2.087816
-0.602769
-0.618042
-0.614792
-0.715263
-0.739939
-0.600079
-0.746452
-0.550054
-0.783295
-0.753280
-0.807796
-0.829188
-0.735085
-0.815878
-0.507566
0.374385
-3.309223
-1.863809
-2.968975
-4.061282
-3.333632
-3.732522
-4.473736
-4.890680
-2.176528
-1.288554
-2.800903
-1.334243
-2.047071
-1.223524
-3.364369
-2.445736
-0.807153
-1.846296
0.353567
-1.726995
0.457683
1.189347
-0.592051
-2.538834
1.365027
-0.521597
-3.086644
-3.490161
-3.753596
-4.985731
-5.407731
-4.797470
-5.665634
2.421040
-1.039806
-1.152462
-0.614485
-0.214730
0.093576
-1.048695
0.618081

-0.849448
-1.260924
-0.473427
-2.603060
0.927604
-1.016170
-3.212173
-3.185611
1.750358
1.327822
-0.122735
-2.429688
-4.292452
1.255062
2.824997
-2.908055
-1.287499
-0.784962
-1.375118
-0.815249
0.076002
-0.792526
-2.468113
-0.999499
-1.567979
-0.143633
0.586714
1.162653
1.175673
-1.538740
-0.969895
-0.887975
0.796944
-1.623402
2.305863
3.250364
2.439100
4.240534
3.423120
1.778049
4.318039
4.945220
3.491830
5.083103
3.203201
2.236472
4.378887
4.395532
5.387834
4.227320
3.620500
-0.173978
-2.999129
-3.810093
-3.329933
-4.700281
-4.785478
-5.374213
-4.935152

Beta C _elim_with CN_MPAA TS
Pd -3.907243 0.128796 -0.140189
C -6.120514 1.328158 1.192756

C -6.643498

-0.611615

-0.061282

ITITTOOZO0O00O0ZOTMIOIITOOITITOOOOIIIOIIIOOOIIOOOOOOIIIOOOOOO00OOZZO0IZITITOO

-7.450568
-7.989122
-7.713729
-8.680071
-5.783570
-9.431094
-8.386560
-4.686590
-3.792118
-6.034361
-4.972797
-6.755054
-5.172184
-3.925948
-2.851123
-4.099750
-2.002043
-3.258948
-2.217862
-1.177899
-3.410786
-1.553578
-2.601900
-1.824560
-2.113529
-0.579569
-0.890483
-0.119742
-0.555321
0.839131
-2.708501
-5.057958
-1.592586
-1.632942
-0.643762
-1.639704
-6.133648
-6.811543
-5.777314
-6.654847
0.252181
-0.195397
1.535887
0.593162
-1.169884
2.344383
1.866712
0.217586
3.328811
2.487506
-2.356514
-1.544984
-2.837128
2.039266
2.490346
5.010222
4.814031
4.975045
5.12859%4
6.058964
7.392520
8.009389
7.925145
7.239557

1.481831
-0.506535
2.312948
-1.247639
0.300248
0.651434
0.551396
-1.545614
1.865525
-1.688799
2.226452
-2.562751
3.168170
-2.383733
-3.125668
-2.386093
-3.862956
-3.137280
-3.868447
-4.429471
-3.110419
-4.443537
2.472883
3.294134
2.167402
3.766661
2.616038
3.415184
2.327892
3.791270
-3.037886
-1.556455
-3.680011
-4.768529
-3.294994
-3.443722
-2.215311
-1.424171
-2.770364
-2.885845
4.718466
6.027779
4.379012
6.964196
6.310071
5.325162
6.615999
7.972848
5.030081
7.349095
3.618513
3.982087
1.330370
3.044656
1.976591
2.862190
3.175640
3.693113
0.879781
1.014859
1.677143
1.700083
1.116397
2.699174

1.572797
0.278886
2.217550
-0.107299
0.407252
1.386466
1.105183
-1.053599
1.026913
-0.939647
1.609885
-1.427036
2.377978
-1.882308
-1.331230
-3.276885
-2.162848
-4.106651
-3.544177
-1.746551
-5.181043
-4.183496
1.471311
0.628581
2.747713
1.098341
3.215846
2.377137
4.206280
2.721699
0.020453
-3.804747
0.625561
0.487174
0.231648
1.687039
-4.482112
-4.811475
-5.360763
-3.793135
0.308251
0.089437
-0.179649
-0.577870
0.473278
-0.840413
-1.036738
-0.726582
-1.187035
-1.543221
-0.750999
-1.389862
3.522809
-0.058723
-0.027778
-2.521294
-3.826155
-1.638415
-1.022884
-0.054706
-0.407049
0.492517
-1.186129
-0.768472
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5.864638
5.298683
4.622015
6.310846
4.67889%4
-2.728330
-3.501912
-4.290361
-3.144499
-3.937684
-0.906329
-1.769973
-1.134636
0.408531
-0.517421
-2.645046
-0.082451
-2.138778
1.507806
0.563020
-0.418331
1.250490
-0.257263
1.529030
-1.957389
3.352526
5.106063
5.157096
3.214030
3.745456
5.169244
5.948355
3.042338
3.882899
4.547700
4.467286
5.103542
4.030831
2.783773
6.126279
2.443486
1.977035
2.286843
2.263969
3.266077
3.231933
4.243755
3.287990
4.228087
3.206558
5.022634
4.985699
1.264650
0.680024
1.065864
0.147078
0.121066
-0.846167
0.492147
4.157767
3.244551
5.448265
5.673386
5.351823

0.603664
1.374465
0.848324
1.211410
4.141204
2.692801
4.647538
4.339644
5.631435
4.758898
-0.389051
-0.065132
-0.464727
-0.619832
-0.304667
0.135782
-0.688296
-0.331464
-0.853310
-0.580097
-0.286172
-0.871877
-0.699700
-0.782520
-0.104932
0.019484
-4.041819
-2.549753
-3.269267
-4.526022
-4.162272
-4.587414
-4.874149
-5.347817
-2.654115
-1.685986
-3.336232
-1.859758
-2.329518
-2.062914
-3.495866
-2.636108
-0.953744
-1.937771
0.045690
-1.910147
0.045511
0.822029
-0.936041
-2.675477
0.799885
-0.948214
-3.044813
-3.473866
-3.560452
-4.663569
-4.962190
-4.353635
-5.488511
-1.721324
-1.563661
-1.789500
-1.689437
-0.713552

1.102833
-2.356531
-3.037710
-2.761352
-3.865905
-1.203707
-0.728108
-0.036275
-0.405210
-1.727727
-0.022909
-2.171685
1.369310
-0.535157
-2.755285
-2.780189
2.210819
1.753083
0.370612
-1.944906
-3.834797
1.744107
3.282160
-2.393651
-0.856705
-0.369681
-0.666670
-0.219925
0.702743
-0.071015
-1.751820
-0.227596
-0.835898
0.639429
1.183778
1.668896
1.836445
-1.000082
-0.412602
-0.304172
1.433953
-1.069344
2.815399
3.836148
2.883075
4.852133
3.877533
2.130402
4.866792
5.619398
3.846139
5.645040
3.828968
2.847455
5.062461
5.124363
6.172632
4.787328
4.494451
-2.476451
-3.274062
-2.869332
-4.284172
-4.658596

H 6.748778 -1.812995 -4.415528
H 5.125843 -2.471152 -4.817908

Beta_C_elim_with_ CN_OAc_TS

Pd -3.671483

OO0ZOTMITIOIITITOOITOOOOIITOIIIOOOIIOOOOOOIIIOOOOOO00O0OZZO0IZITITOOOO

-5.896662
-6.306502
-7.203915
-7.627178
-7.504711
-8.264588
-5.514158
-9.095683
-8.069947
-4.337746
-3.658288
-5.653656
-4.823806
-6.314750
-5.067250
-3.552144
-2.378058
-3.809801
-1.514471
-2.951429
-1.812783
-0.616259
-3.170417
-1.136378
-2.515812
-1.927681
-1.874390
-0.702379
-0.676336
-0.088641
-0.217742

0.849733
-2.162533
-4.876870
-0.968946
-0.931636
-0.074817
-0.977504
-5.925601
-6.693439
-5.572447
-6.338243
-0.029836
-0.620032

1.248973

0.023784
-1.593058

1.906170

1.289808
-0.461395

2.885714

1.791868
-2.636171
-1.944754
-2.415466

1.903547

2.488447

6.174701

7.403278

-0.067073 -0.003950

0.980220
-1.066297
1.019874
-1.078133
1.854140
-1.903449
-0.049346
-0.013563
-0.023286
-1.854711
1.739277
-2.121795
2.016811
-3.084107
2.985395
-2.652288
-3.261836
-2.734858
-3.955141
-3.440120
-4.044447
-4.423387
-3.476997
-4.583577
2.515526
3.331773
2.389085
3.973497
3.017545
3.806488
2.870619
4.312898
-3.094370
-2.028574
-3.622468
-4.715947
-3.185477
-3.343651
-2.822840
-2.118219
-3.397798
-3.493100
4.865195
6.066111
4.558008
6.923157
6.328567
5.423362
6.605562
7.848197
5.150991
7.274747
3.464375
3.839041
1.558571
3.332378
2.351615
1.519277
2.117854

1.430866
0.310097
1.906769
0.749596
2.530661
0.452343
0.668275
1.914271
1.556603
-0.780319
1.051639
-0.563874
1.705136
-0.960616
2.425403
-1.625469
-1.116651
-3.004353
-1.970708
-3.856254
-3.333806
-1.586804
-4.918679
-3.991439
1.320738
0.331485
2.558670
0.618659
2.854160
1.870553
3.825927
2.077112
0.217477
-3.502175
0.782303
0.689354
0.320822
1.834203
-4.067921
-4.396336
-4.934899
-3.308616
-0.367383
-0.782088
-0.888260
-1.674022
-0.381409
-1.784022
-2.176097
-1.972527
-2.164487
-2.867912
-0.999906
-1.761270
3.475258
-0.554890
-0.351489
-0.734215
-1.414049
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8.200227
7.753485
7.151012
6.237374
-2.955751
-3.877483
-4.553693
-3.598980
-4.422345
-0.632410
-1.644854
-0.770430
0.664920
-0.410080
-2.569216
0.343280
-1.756501
1.831164
0.736103
-0.373772
1.655737
0.233525
1.691125
-1.752162
3.532852
5.577101
5.533915
3.679279
4.279758
5.607377
6.474426
3.580153
4.507088
4.977625
4.837330
5.603439
4.335518
3.148064
6.459416
2.950224
2.353850
2.760894
2.905205
3.646361
3.946879
4.695380
3.528834
4.850457
4.052846
5.394084
5.667075
2.008118
1.366916
1.977542
1.167340
1.271243
0.122762
1.518325
5.118180
4.417877
3.473659
5.694137
5.874295
6.953502

2.282242
1.415773
3.055224
1.059532
2.467989
4.373458
4.051433
5.412791
4.353072
-0.296365
-0.143689
-0.320711
-0.437212
-0.282695
-0.054705
-0.432991
-0.235529
-0.554794
-0.428538
-0.289191
-0.541964
-0.409829
-0.547281
-0.145602
0.479366
-3.447644
-1.970263
-2.865011
-4.054888
-3.526377
-3.941018
-4.436477
-4.881673
-2.165566
-1.223255
-2.821734
-1.352734
-1.934434
-1.407905
-3.161860
-2.294329
-0.498817
-1.453531
0.587832
-1.317489
0.698371
1.349372
-0.260599
-2.063316
1.522994
-0.188965
-2.641036
-3.128477
-3.156384
-4.332856
-4.618926
-4.112784
-5.133328
1.520887
-1.123861
-1.077723
-0.956061
-0.527031
-0.473305

-0.685766
-2.180261
-1.919292
0.411758
-1.322991
-0.928581
-0.132089
-0.721998
-1.879409
-0.049332
-2.151876
1.357621
-0.633218
-2.802065
-2.712262
2.141416
1.798668
0.212228
-2.050550
-3.885622
1.600547
3.221307
-2.551643
-0.827479
-0.612332
-0.990175
-0.492179
0.463393
-0.364442
-2.081010
-0.601262
-1.116238
0.316576
0.922574
1.440947
1.537339
-1.221392
-0.615634
-0.583232
1.212723
-1.260306
2.603231
3.641082
2.578144
4.572132
3.489966
1.818316
4.489234
5.351456
3.394170
5.201627
3.737473
2.821231
4.986033
5.144139
6.191026
4.906428
4.486588
-1.493738
-2.693037
-3.467913
-3.082582
-4.440967
-4.587867

H 5.423275 -1.238197 -5.138274
H 5.419159 0.457635

Beta_C_elim_without CN_MPAA_TS

Pd -3.800143 -0.270264 -0.684454

ITITTOITOIITITOOTOOOOIITOIIITOOOIIOOOOOOIIIOOOOOO00O0OZZO0IZITITOOOO

-6.255176
-6.255979
-7.585242
-7.584551
-8.060587
-8.058645
-5.666930
-9.284140
-8.246490
-4.129531
-4.104898
-5.365262
-5.368511
-5.801742
-5.833429
-3.042614
-2.382407
-2.440967
-1.155554
-1.209552
-0.572520
-0.620287
-0.772601

0.391217
-3.062145
-2.383363
-2.569630
-1.211451
-1.411977
-0.728207
-1.062347

0.206509
-2.994506
-3.009518
-2.369265
-2.294446
-1.366428
-3.011799
-4.236271
-4.665229
-4.040795
-4.939642
-0.458600
-0.422973
0.280712
0.304770
-0.984360

1.015188

1.029385
0.304815

1.573794

1.599765
-2.952172
-3.623887
-2.153599
-3.717627
-3.053495
-4.545121
-4.124914

0.933404
-1.440649
0.968457
-1.467195
1.933056
-2.428469
-0.255053
-0.243788
-0.247175
-2.293553
1.776641
-2.654205
2.144347
-3.790214
3.280028
-3.182977
-3.589308
-3.473348
-4.258378
-4.129570
-4.510131
-4.521797
-4.312696
-5.012011
2.691515
3.413981
2.745993
4.122301
3.417305
4.103688
3.390123
4.606785
-3.207743
-3.016791
-3.541872
-4.631229
-3.105303
-3.130652
-3.657955
-3.064486
-4.678872
-3.701022
4.994752
6.372523
4.527864
7.255561
6.745681
5.418349
6.778477
8.316522
5.024478
7.459045
3.461238
2.609817
3.343725
4.769854
5.635966
4871761
4.769376

-4.578124

0.074342
0.096981
0.483951
0.510653
0.623539
0.675556
-0.100407
1.022279
0.700232
-0.574718
-0.521445
-0.133816
-0.183588
0.054230
-0.061305
-0.640998
0.540950
-1.876630
0.478202
-1.945945
-0.766853
1.380313
-2.922205
-0.807672
-0.774540
0.235227
-2.084129
-0.115742
-2.432075
-1.433155
-3.458806
-1.652875
1.698555
-3.044466
2.926504
3.054831
2.998275
3.707996
-3.409077
-4.220379
-3.766384
-2.572336
0.836113
0.574687
1.944376
1.369878
-0.276355
2.748624
2.463831
1.134901
3.592121
3.089310
1.638059
1.779339
2.374439
1.909534
1.811039
1.203451
2.927840
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ITOOOOITIOIOOOOOITIOOIIOITIITOOOOIZITOITIOOIOIOOOOOO0OO0OOIIOOIITIOOZZO™

-3.238721
0.314468
0.351092
4.821154
6.093208
7.060940
7.813277
6.575007
7.581977
6.652387
4.036751
3.598294
4.616455
2.856880
2.410770
2.429087

-0.776472

-1.574635

-1.054031
0.573782

-0.278415

-2.432629

-0.025676

-2.084554
1.645290
0.786589

-0.131418
1.336515

-0.238350
1.787979

-1.812390

3.407303
5.406832
5.361643
3.394475
4.036644
5.541118
6.246057
3.402720
4.169574
4.657404
4.470678
5.195802
4.263746
3.009770
6.316210
2.582993
2.265100
2.344924
2.504066
3.108772
3.467699
4.065981
2.909061
4.262270
3.591032
4.644487
5.009407
1.698689
1.093157
1.699992
0.973256
1.118730

-0.089231

2.064331
3.147702
2.068935
1.686608
1.690578
2.714986
2212122
3.475316
3.209279
0.667170
2.814079
2.528738
3.729679
3.122388
2.109574
4.270797
-0.532138
-0.316939
-0.619111
-0.626931
-0.424890
-0.187116
-0.748574
-0.574127
-0.753562
-0.572194
-0.391731
-0.794039
-0.753292
-0.655990
-0.361174
0.279660
-3.721588
-2.252198
-3.099087
-4.294991
-3.779216
-4.254031
-4.641128
-5.139190
-2.447704
-1.511924
-3.128539
-1.568988
-2.131138
-1.733891
-3.379115
-2.449807
-0.690970
-1.637360
0.487687
-1.419525
0.686309
1.269172
-0.277890
-2.162763
1.606305
-0.133531
-2.888644
-3.389477
-3.450003
-4.683697
-5.013195
-4.523807

-3.049284
2.325636
2.758696

-1.314448

-1.212519

-1.747739

-2.368883

-2.357234

-0.919347

-0.527476

-1.818287

-2.783186

-1.953479

-0.846543

-0.176193

-0.816620
-0.454659
-2.643045
0.929564

-0.907032
-3.167218
-3.287071
1.820851

1.264850
0.050744

-2.307330
-4.241172
1.413468

2.883390

-2.711731
-1.338425
-0.579234

-0.867213

-0.347770
0.396753

-0.384750
-1.951870
-0.405569
-1.208155
0.299772
1.002710
1.525435
1.671349

-1.176519

-0.707234
-0.345508
1.062257
-1.427222
2.510081
3.552414
2.564522
4.552242
3.558157
1.841726
4.546943
5.331019
3.564426
5.322216
3.605539
2.672279
4.835864
4.949474
5.978558
4.745222

1.359466
7.614313
4.491201
5.810847
3.641128
6.112425
5.656648
7.200550
5.740488

ITITOOOOITIT

Cat_3Pd

Pd 0.019796 -1.845612 -0.008271

2.310494
1.642569
2.324914
0.008915
-1.061050
1.115802
-0.052611
0.918297
-0.370059
-0.809311
3.223525
2.734815
3.503676
4.130820
-1.619371
-0.071423
1.001585
-1.163223
2.237830
1.170822
2.648733
3.143729
3.638059
2.574181
3.913825
-0.033983
0.723132
-1.009350
0.270356
1.595686
-2.279674
-1.596699
-2.328316
-3.148615
-2.536209
-3.632127
-3.910033
-2.209055
-1.128145
-2.642780
-3.102499
-3.872622
-3.598478
-2.523524

STIITOITITOOOOO0OO0OOIITITITIOITIOOOOOOON

ITTOOOOIIITOOOO

Int_1
Pd  1.176210
1.267798
3.317639
1.846101
3.949404
1.228611

TOOOO

-5.426635

0.668502
-1.324780
-1.150597
-1.263575
-0.847804
0.104217
-0.785142
-1.631557

-1.203712
-2.081213
0.047206
2.582633
2.442258
1.994938
3.570024
3.658771
4.544034
3.235866
-1.715642
-2.526118
-0.904516
-2.116535

0.911634 -0.014149

2.596800
2.478793
1.980152
-1.330373
-1.984818
-0.309502
-1.850145
-1.017563
-2.454411
-2.481532
3.592869
3.275450
3.668411
4.569397
0.951263
-1.272898
-2.130646
-0.022274
-1.817587
-2.423496
-1.006166
-2.472789
-1.367605
-1.999886
-0.360565
-1.897490
-2.531614
-1.069460
-2.499627

0.904590
3.641876
2472972
4.817743
3.618310
5.705928

4.245741
-0.650463
-2.623800
-2.893778
-3.497251
-4.263820
-4.553861
-4.317923
-4.929086

-1.860105
-1.238427
-1.654719
1.891056
1.228673
1.702942
3.038212
3.527167
2.652999
3.754932
-2.955337
-3.500713
-3.629525
-2.488927

-1.871646
-1.209709
-1.688453
1.871280
1.668386
1.245145
2.968674
3.473593
3.677077
2.510435
-3.012334
-3.736272
-3.494573
-2.623104
0.020049
1.852562
1.218798
1.653352
2.967741
3.641512
3.513269
2.531352
-1.884616
-1.685533
-1.251439
-2.987341
-2.533038
-3.498303
-3.689780

0.281290
-0.472147
-0.714384
-0.939631
-1.190995
-1.015380
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OTOO0OO0OO0OO0OZOMITITITOIITOIIITOOIOOOOIIIOIIIOOOIIOOOOOOIIIOOOOOOO00OOZZO0IZT

4.996492
2.025027
3.673154
3.200522
3.084322
-0.447129
3.959133
-0.190335
5.133363
-0.981467
3.429369
3.703088
3.362524
3.969174
3.598558
3.913141
4.194284
3.555751
4.112047
-1.723709
-2.520766
-2.131050
-3.681109
-3.298262
-4.066368
-3.573294
-4.970011
3.621290
3.039752
4.061048
5.101619
3.424678
3.991094
2.865969
2.597565
2.057255
3.789148
-4.487587
-3.919143
-5.838680
-4.654468
-2.884169
-6.582579
-5.991695
-4.181645
-7.617975
-6.569954
-2.138781
-1.048902
-2.533975
-2.668231
-3.763654
-2.297569
-2.353871
-1.321298
-6.479177
-7.031303
-0.051167
-0.253954
0.407194
-0.789278
-0.983678
-0.047851
0.132086

3.556091
2.541707
5.702693
4.796383
0.194711
2.185002
1.104971
3.463095
0.932841
4.401607
-1.157519
-1.943734
-1.789885
-3.312890
-3.164747
-3.906650
-3.916485
-3.653674
-4.970446
1.746452
0.962538
1.919680
0.347672
1.364063
0.569359
1.538184
0.100151
-1.281861
-0.970758
-1.945880
-2.281470
-2.809452
-1.210985
-1.552228
-0.730036
-2.297194
-2.022732
-0.601282
-1.808413
-0.353678
-2.737308
-2.014460
-1.293844
-2.481922
-3.663019
-1.075848
-3.203103
0.889380
0.849305
-0.018985
2.122409
2.150783
3.047381
2.092087
2.606827
0.867673
1.844466
-1.918302
-0.748582
-1.978241
-3.018822
-1.794349
0.165858
-3.085110

-1.466065
-0.378374
-1.664566
-1.296628
-0.031931
0.308949
-0.553457
-0.078725
-0.872779
-0.170053
0.087196
-1.050910
1.345772
-0.929019
1.469274
0.330847
-1.800044
2.434884
0.427724
0.703354
-0.160151
2.028850
0.354980
2.532251
1.686675
3.567042
2.063600
-2.240168
2.390282
-3.411919
-3.315561
-3.655127
-4.216059
3.669848
4.336525
3.667323
4.033917
-0.464816
-0.897205
-0.794515
-1.630048
-0.646243
-1.531364
-1.948461
-1.946830
-1.773391
-2.518433
-1.622983
-1.714590
-2.083797
-2.382960
-2.353756
-1.930397
-3.432958
2.863649
-0.397026
-0.090537
0.252280
2.263100
-1.087791
0.792533
2.863483
2.808135
-1.858937

H 0.985387
C -1.055057
C -1.250506
H -1.333474
C -0.606826
H 0.491221
H -1.820648
H -0.813152
N 0.196916
H -1.622529

Int_2
Pd 2749256
4.727561
5.082476
5.882216
6.246104
6.151303
6.801744
4.388034
7.548436
6.643007
3.365520
2.719711
4.502075
3.772786
5.063882
3.990119
2.637254
1.986784
2.434041
1.189188
1.612476
1.007594
0.693725
1.451125
0.377651
1.709358
0.553121
1.793782
-0.471472
0.802114
-0.334657
0.925496
-1.136829
2.148715
3.068015
1.654433
2.086888
0.557748
1.957999
2.900063
3.495020
1.847975
3.265765
-1.740604
-2.040554
-2.713818
-3.255996
-1.306884
-3.945602
-4.206324
-3.461910
-4.673411

TTOOITOOOOIIIOIIIOOOIIOOOOOOIIIOOOOOO00OOZZOIZIITOOOONO

-1.150662
-4.143465
-2.925475
-1.678644
-4.174434
-3.123598
-3.747864
-5.036520
-0.803713
-4.972618

0.069668
1.748249
-0.572726
2.055105
-0.328167
3.097518
-1.175199
0.464453
1.214419
0.999714
-1.851576
2.143292
-1.941162
2.754345
-2.955196
3.963132
-3.000688
-3.770055
-3.326434
-4.864002
-4.400696
-5.162400
-5.462726
-4.654314
-6.002250
2.892815
3.318059
3.118114
3.958427
3.761641
4.186083
3.912616
4.681304
-3.324902
-2.511390
-4.125665
-5.134163
-4.203066
-3.623375
-2.771628
-2.016941
-2.675374
-3.770387
4.394615
5.747006
3.452104
6.143186
6.488601
3.837807
5.194179
7.201287
3.075763

-1.484605
-0.033600
2.128285
3.883220
-1.334520
-2.882970
2.552659
-1.962142
1.017248
0.380776

0.101493
-1.070119
-1.382906
-1.782758
-2.107110
-1.912154
-2.494052
-0.903305
-2.862147
-2.301665
-0.325383

0.153141
-1.076710
-0.455281
-1.484486
-0.558133

0.014188
-0.972185

1.371321
-0.615189

1.734126

0.734326
-1.369650

2.774608

1.013498
0.781071
0.092810
2.159120

0.821754
2.881944

2.198868

3.949065

2.738052
-2.249735

2.265632
-3.309441
-3.286045
-3.284097
-4.229832

3.648372

4.166836

3.951544

3.921048

0.171438
-0.012735
-0.228792
-0.577765

0.288393
-0.792376
-0.965049
-0.713786
-1.058700
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-5.152133 5.506962 -1.396280
0.481072 3.140481 -1.408596
1.087854 2.275606 -1.692847

-0.544573 2.927688 -1.724257
0.990386 4.393006 -2.148479
0.354267 5.257318 -1.924357
2.013400 4.628160 -1.841518
0.973318 4.231388 -3.232530
2.876868 2.645090 2.820515

-2.496361 2.052846 -0.063305

-2.437715 0.894523 0.006067

-0.053759 -1.054006 0.662303
1.006226 -0.072709 2.494399

-0.072618 -1.351159 -0.734720

-1.133535 -1.478819 1.487278

-0.028963 -0.452034 3.364415
1.860852 0.486282 2.856822

-1.110709 -2.052842 -1.281128
0.772472 -1.040804 -1.340093

-2.214235 -2.221897 0.899897

-1.096368 -1.167951 2.859911
0.030716 -0.178788 4.412239

-2.193769 -2.514596 -0.466246

-1.103834 -2.293755 -2.339210

-1.914801 -1.486784 3.499552

-2.912559 -3.228297 -0.851143
1.005018 -0.369839 1.196165
-3.774478 -0.737679 -0.164055

1.440873 -4.639975 1.066436
1.089665 -5.218521 -0.153040
1.282927 -5.184848 -2.292916
1.030708 -5.036302 1.987232
0.406508 -6.063291 -0.163384
1535202 2.662232 0.983773
0.568072 3.159025 0.082163
1.252981 2.699014 2.354546
-0.619342 3.719921 0.600347
0.070423 3.204617 2.870207
-0.865732 3.726429 1.980336
-0.094840 3.196689 3.942224
-1.786745 4.160948 2.358125
2.927682 -3.007033 -2.460646
2.732118 -2.908829 2.211166
2.615548 -3.565750 -3.724492
2.995906 -4.591499 -3.816542
1.531943 -3.564840 -3.911548
3.109920 -2.930497 -4.461861
2.163413 -3.305216 3.446311
2.600891 -2.647549 4.200434
1.070895 -3.181351 3.444420
2.408113 -4.347123 3.692906
-1.594370 4.425145 -0.286774
-1.316362 5.733884 -0.702740
-2.827251 3.866460 -0.690128
-2.215739 6.457162 -1.486165
-0.381040 6.185165 -0.388230

VDZITIOIOOIOIOOOOOZOTMIIIOIIOI

o

H -2.952886 -2.714704 1.524463 -3.743065 4.594813 -1.476795
C -6.244183 0.310330 -1.109123 -3.432941 5.889397 -1.874000
O -7.059698 1.090297 -1.564033 -1.968750 7.470869 -1.788470
O -5.072302 0.710143 -0.646024 -4.682907 4.133705 -1.763595
N -5.389064 -1.906890 -0.409775 -4.136580 6.452457 -2.479127
C -5.519723 -3.174738 0.048347 0.811527 3.037662 -1.407627
C -6.869408 -3.860294 -0.190844 1.342526 2.095829 -1.585016
H -6.762775 -4.906007 0.100400 -0.151208 2.962409 -1.926816
H -7.656183 -3.400620 0.419416 1.629470 4.195565 -2.010168
H -7.187424 -3.800864 -1.237352 1.058765 5.129922 -1.990022
O -4.623408 -3.801214 0.630728 2.555881 4.354050 -1.452582
C -6.500917 -1.195005 -1.033971 1.878329 3.979059 -3.055685
H -7.437581 -1.325476 -0.478650 2.160783 2.173561 3.208197
H -6.687913 -1.543638 -2.060342 -3.198600 2.529257 -0.353675
-3.604388 1.459063 -0.174045
Int_3 -0.041802 -0.820104 0.034536

Pd 2.877252 -0.053265 0.357195
4974128 1.790955 -0.161583
5.509262 -0.476996 -0.602584
6.245930 2.200642 -0.550118
6.793822 -0.126713 -1.009224
6.486213 3.257386 -0.514245
7.464985 -0.911486 -1.340357
4.674854 0.487484 -0.200337
8.155586 1.521097 -1.284080
7.157330 1.224823 -0.974453
3.655751 -1.896173 -0.099092
2.704993 2.009979 0.551532
4.928569 -1.881917 -0.592890
3.847920 2.703153 0.295174
5.599246 -2.830450 -0.993122
4.029543 3.920626 0.370299
2.867565 -3.054669 -0.123172
2.460389 -3.633560 -1.342676
2.332787 -3.560533 1.078975
1.588903 -4.729297 -1.359068

0.629375 -0.422003 2.240650
0.306451 -1.040415 -1.322043
-1.417775 -0.846833 0.428201
-0.692314 -0.507005 2.714283
1.448880 -0.198829 2.913385
-0.686727 -1.255297 -2.249429
1.353300 -1.060049 -1.605238
-2.441305 -0.996930 -0.564012
-1.709799 -0.693171 1.806915
-0.887462 -0.386668 3.774294
-2.054113 -1.212541 -1.876998
-0.419987 -1.441295 -3.286549
-2.747722 -0.716487 2.126670
-2.809474 -1.338848 -2.649175
0.941820 -0.558523 0.958652
d -4.362879 -0.439783 -0.135839
-3.026850 -2.812627 -0.332666
-7.215298 -0.635094 0.236436
-8.409324 -0.428778 0.387612
-6.275105 0.263161 0.215278

IZIITITOIOOIOIOOOOOZOTMIIIOIIOIIIOOIOOOOIIIOIIIOOOIIOOOOOOIIION

00000000 ZZ0IZITITOOOO0

oOo0oOIT



ITTOOIITITOOZ

-5.307068
-4.801187
-5.611812
-4.959504
-6.108876
-6.393701
-3.500927
-6.768330
-7.148850
-7.268057

Int_4

Pd 3.346436

TTOOIOOOOIIITIOIIITIOOOIITIOOOOOOIIIOOOOOOO000O0O0ZZOIZIITIOOOO

5.706993
5.975623
7.053885
7.328875
7.428411
7.918685
5.242473
8.918139
7.863863
3.909329
3.429611
5.211980
4.673380
5.782425
5.009262
2.968167
2.610803
2.238800
1.595370
1.206108
0.905788
1.327584
0.646905
0.113919
2.317787
1.507196
1.914614
0.349306
0.755177
-0.026309
0.486199
-0.924467
3.281183
2.602009
3.011811
3.233835
1.965631
3.670253
1.837682
2.278304
0.785245
1.889339
-0.446318
0.064557
-1.732580
-0.658633
1.041119
-2.470196
-1.930221
-0.231554
-3.455756

-2.263207
-3.453073
-4.715993
-5.581889
-4.768002
-4.738765
-3.676328
-2.103605
-2.673473
-2.484723

-0.319737
1.227320
-1.093273
1.462301
-0.918705
2477329
-1.786585
-0.024593
0.532033
0.372397
-2.250302
1.749812
-2.406723
2.283153
-3.434781
3.465555
-3.278272
-3.758370
-3.726347
-4.710799
-4.661077
-5.150871
-5.092216
-5.013940
-5.886456
2.548872
3.159471
2.620016
3.855956
3.259247
3.886228
3.265797
4.420730
-3.181603
-3.167636
-3.640290
-4.710251
-3.458342
-3.068641
-3.488674
-2.918084
-3.195172
-4.559406
4.675396
5.905478
4.311852
6.735115
6.212101
5.149742
6.359355
7.682862
4.837109

-0.081263
-0.102332
0.005429
-0.112030
0.980428
-0.760387
-0.218190
0.046227
0.901127
-0.852676

0.421748
0.117054
-0.295260
-0.142005
-0.572098
-0.070148
-0.845826
0.034094
-0.695296
-0.487239
0.015285
0.615409
-0.361889
0.475898
-0.719653
0.580661
-0.131594
-1.408474
0.988363
-1.557623
0.841830
-0.428846
-2.535463
1.699735
-0.541665
0.943306
-0.039040
2.282243
0.372866
2.690510
1.723273
3.741198
2.018610
-2.447026
2.180751
-3.759371
-3.866646
-4.045464
-4.416259
3.328885
4.149224
3.205707
3.568302
-0.590626
-1.027660
-1.048963
-1.883953
-0.668175
-1.910051
-2.327428
-2.199293
-2.240590

-2.496801
1.869521
2.272741
0.958201
2.901179
2.472128
3.779068
3.222795

2.669753

-2.335419

-2.908926
0.386573
0.933826
0.803875

-1.003372

-0.414447
1.723194

-0.132103
1.853914

-1.941209

-1.378525

-0.669094

-1.505113
0.186700

-2.417764

-2.210772
1.321498

UZITITITTITOIOOIOITOOOO0OO0OZOTMIITITIOIIOI

-4.532267
-5.624521
-5.536167
-6.810139
-7.413030
-6.572140
-7.392623
-6.759795
-6.393856
-4.762471
-5.629285
-6.805174
-7.744006
-5.043206
-6.032306
-5.868308
-5.485722
-6.615464
-5.105645
-4.107963
-7.171865
-4.086078
-3.206614
-5.146499
-6.181257
-3.927602
-3.869319
-4.492235
-2.818566
-4.209401

ITTOOOOIIITIOOIIOIIIIOOOOIIIOONOO

Int_ 5

Pd 3.094727
C 5.024686
C 5.743199
C 6.255459

7.005611
2.999317
1.989554
3.058663
4.018940
5.025291
4.056318
3.749145
1.990766
3.065164
2.076461
-0.628025
-0.399640
-0.845194
-0.446475
-0.250575
-0.337465
-0.845024
-1.023343
-0.425402
-0.240449
-0.091523
-0.619645
-1.014801
-0.049034
-0.600394
-0.556134

d -3.805356 0.182807

0.923471

1.054852

1.203497

1.689500

0.804488

2.206370

2.335676
-3.084354
-1.584421
-2.264279
-3.561264
-3.657936
-3.145855
-4.393691
-3.878888
-1.185575
-0.161032
-1.326386
-1.659919
-2.074835
-0.972805
-2.290460
-2.591939
-1.872657
-1.866004
-2.091851
-2.052849
-2.840338
-2.210384
-1.070565

0.145965
2.201196
0.029972
2.745236

-2.990598
-1.501163
-1.635245
-2.107785
-2.019597
-2.064534
-1.369941
-3.032460
3.210150
-0.698436
-0.508006
-0.149380
2.115322
-1.486155
0.145322
2.482728
2.855069
-2.495443
-1.692487
-0.930710
1.500074
3.525036
-2.223393
-3.520969
1.749520
-3.049710
0.855797
-0.430043
2.239861
0.275042
1.560261
2.233338
2.470553
3.166150
1.571654
-1.203218
-0.945457
-2.366240
-2.172294
-0.273530
-1.678495
-1.770178
-3.139585
-2.340592
-2.384332
-3.129152
-0.140010
-1.011143
-0.496191
-3.222136
-0.708033
1.333550
1.968373
1.859084
3.298043
3.730195
3.544362
3.635216

0.388018
0.003707
-0.617400
-0.350943
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O0000OZO0MITITITITOITOIITOOITOOOOIIITIOIIIOOOIIOOOOOOIIIOOOOOO00OOZZO0ITZITITO

6.990982
6.405421
7.722405
4.831216
8.209448
7.241659
4.036694
2.754773
5.291392
3.827798
6.036871
3.906686
3.374878
2.939022
3.002257
2.181197
2.228203
1.834090
1.848891
1.940739
1.241655
1.493749
0.639658
1.008329
-0.668521
-0.284632
-1.129398
-0.611222
-2.165036
3.263312
3.425823
2.924855
3.389990
1.835982
3.311501
3.104064
3.550382
2.016975
3.525204
-1.617740
-1.935920
-2.272018
-2.857975
-1.446868
-3.202388
-3.491758
-3.083514
-3.697563
-4.211387
1.140274
1.988769
0.365776
1.563497
0.712135
2.348032
1.945895
1.838303
-2.055183
-1.943433
0.344996
1.116481
0.590133
-0.845725
0.006702

0.517284
3.812348
-0.181120
0.885544
2.289665
1.887237
-1.585212
2.172364
-1.417679
2.979708
-2.270232
4.201235
-2.818634
-3.326057
-3.496574
-4.502067
-4.662462
-5.154527
-4.899021
-5.188168
-6.064146
2.691889
3.331637
2.437047
3.668718
2.732959
3.351385
2477704
3.548333
-2.561241
-2.917143
-3.042180
-4.015893
-3.129580
-2.304123
-3.555709
-2.939778
-3.607402
-4.568485
4.380173
5.724166
3.725488
6.393772
6.242891
4.392890
5.731122
7.438144
3.849923
6.251889
3.659896
3.009999
3.429946
5.133330
5.802482
5.373240
5.318540
1.836975
2.335245
1.192494
-1.222711
-0.881193
-1.115488
-1.852341
-1.542651

-0.995664
-0.230252
-1.387102
-0.141910
-1.139305
-0.853610
-0.199408
0.739363
-0.708126
0.519777
-1.185457
0.668053
-0.281777
-1.522599
0.896573
-1.588290
0.837724
-0.406332
-2.539734
1.739920
-0.454999
1.090803
0.163698
2.378873
0.573467
2.775646
1.857832
3.778164
2.111006
-2.603416
2.058855
-3.892110
-4.094199
-4.018330
-4.597372
3.282067
4.065514
3.436134
3.334357
-0.331707
-0.109611
-1.397929
-0.916364
0.709170
-2.213921
-1.971391
-0.719383
-3.012583
-2.595501
-1.228061
-1.460656
-1.967413
-1.378109
-1.211797
-0.657053
-2.388970
3.269677
-1.614265
-1.801233
0.143694
2.322503
-1.254166
0.623042
2.865306

UZTITITTITOIOOIOI

d

ITTTOOOOIIITOOIIOIIIIOOOOIIIOONOOO

1.882139
-0.323083

1.525555
-1.842793
-0.970524
-0.073658
-1.543175
-0.132681
-1.844595
-2.189727

1.283320

-3.161949

-3.813535
-4.785362
-4.747435
-6.014638
-6.727899
-5.794167
-6.469090
-5.989704
-5.406323
-3.764359
-4.868576
-6.218113
-6.924266
-4.504330
-5.225556
-4.652181
-4.127682
-5.306530
-4.262116
-3.151709
-6.142775
-3.021190
-3.006424
-4.684211
-5.807814
-3.660782
-3.905329
-4.762558
-2.991749
-4.081293

Int_6

Pd -3.382246

0O0000000O0ZZO0IZITITOOOO

-4.939870
-6.033030
-6.077798
-7.199667
-6.046965
-8.058886
-4.962688
-8.111913
-7.211981
-4.625117
-2.671182
-5.863695
-3.637156
-6.793861
-3.553076
-4.305508
-3.172796
-5.000435
-2.777994

-0.457573
-1.603621
-0.677837
-2.308005
-2.022438
-1.655019
-2.182731
-1.542269
-2.501242
-2.639520
-0.729439
-0.450749
1.917822
0.829064
1.737530
2.576948
2.036166
3.544222
2.711540
-3.679054
-2.510312
-4.077674
-4.769576
-3.368535
-4.033735
-5.083238
-5.667831
-3.301256
-2.659794
-3.974667
-1.891803
-2.978702
-1.777387
-4.762482
-3.391364
-1.196909
-0.785460
-1.042429
-0.138536
-0.470902
-0.157454
0.862023

0.224533
2.612451
0.690116
3.388720
1.414174
4.435606
0.893373
1.319155
3.361646
2.776678

-1.230526
2.144682
-0.796997
3.107788
-1.452305
4.275223
-2.595416
-3.035395
-3.528986
-4.375907

2.957239
-2.143921
-1.585919
-0.330986

2.020680

3.941159
-1.694130
-3.210468

2.434788
-2.430804

1.013379

-0.896861

0.861294
-0.861532
0.069363
0.146930

0.780008

0.604782
-0.837940

0.137985
-0.712212
-0.787487

0.054242

1.160165
-0.310148

1.038957
-0.460913
-1.795749
-2.506380
-2.360984

0.094887

0.129323
-1.040268
-1.206654

1.129979

1.349377

1.565446

2.224890

3.317196

3.909073

3.914442
2.916604

-0.152658
-0.077250
0.758655
0.122803
0.988136
-0.157400
1.395859
0.259754
0.836729
0.669175
0.626990
-0.685716
0.990343
-0.667351
1.465442
-1.058441
0.659089
1.386497
-0.131003
1.341890
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-4.616437 -4.874668 -0.159918
-3.510653 -5.287404 0.576229
-1.912145 -4.715911 1.897032
-5.164998 -5.572393 -0.784412
-3.200816 -6.328551 0.548659
-1.364006 2.487778 -1.076428
-0.532248 3.355132 -0.324106
-0.812121 1.834881 -2.188625
0.784646 3.593886 -0.781745
0.503080 1.999307 -2.588650
1.297519 2.902571 -1.887465
0.875896 1.445076 -3.442916
2.318316 3.086868 -2.209465
-2.514841 -2.068217 2.086460
-6.001622 -3.054472 -0.939392
-1.283621 -2.407675 2.706139
-1.424374 -3.147852 3.505292
-0.558795 -2.789399 1.974643
-0.899192 -1.479435 3.130691
-7.301057 -3.606289 -0.707721
-7.975685 -3.081483 -1.388170
-7.332046 -4.681047 -0.933156
-7.606069 -3.423878 0.326471
1.638247 4.654156 -0.165430
1.307013 6.001534 -0.369074
2.823838 4.386062 0.558732
2.095857 7.034423 0.135521
0.417619 6.227227 -0.947832 Int_7

3.624411 5.426624 1.070283 Pd -3.629284 -0.332900 -0.146380
3.256168 6.749543 0.861971 -6.243368 0.552560 0.559549
1.807810 8.066129 -0.045308 -6.174942 -1.477078 -0.658953
4525250 5.181483 1.624136 -7.633883 0.519133 0.603228
3.871597 7.552475 1.255840 -7.564259 -1.564021 -0.650728
-0.992397 3.856363 1.036813 -8.157163 1.320809 1.112373
-1.746218 3.148294 1.399325 -8.032117 -2.412747 -1.137145
-0.140919 3.781591 1.726822 -5.587333 -0.436160 -0.057138
-1.580344 5.278589 1.132396 -9.376831 -0.602275 0.009886
-0.801796 6.040544 1.042899 -8.291749 -0.553561 -0.010941
-2.329605 5.441764 0.356695 -3.930902 -2.128488 -1.121376
-2.057473 5.411245 2.110900 -4.040779 1.412954 0.921786
-1.591039 0.973893 -2.877340 -5.229092 -2.487109 -1.284429
3.256094 3.044494 0.784553 -5.364081 1.621631 1.177728
3.648166 1.969870 0.984279 -5.684826 -3.496452 -1.829701
-0.558435 -0.963134 -0.320346 -5.867938 2.550211 1.812347
-2.194087 -2.032261 -1.602549 -2.865824 -2.933437 -1.560463
-0.211608 0.047123 0.606056 -1.993824 -3.497534 -0.595401
0.450759 -1.859576 -0.800060 -2.528300 -3.045190 -2.917215
-1.268253 -2.969744 -2.093596 -0.816040 -4.140868 -0.989555
-3.235469 -2.071890 -1.900756 -1.369831 -3.722373 -3.316833
1.106615 0.247820 0.939258 -0.519499 -4.253682 -2.351755
-0.998387 0.669712 1.017485 -0.116914 -4.516472 -0.251761
1.803790 -1.667149 -0.383532 -1.135647 -3.783188 -4.375396
0.046189 -2.883283 -1.693594 0.398487 -4.750760 -2.653616
-1.607345 -3.740038 -2.777300 -3.086268 2.203070 1.586916
2.135674 -0.574634 0.406779 -2.324034 3.174604 0.910617
1.356986 1.058227 1.614188 -2.821999 1.966144 2.941163
0.779797 -3.589795 -2.067512 -1.336819 3.881742 1.625808
5.673124 -0.772634 2.387949 -1.844320 2.644472 3.649784
-1.855763 -1.072989 -0.748955 -1.100974 3.613923 2.980789
d 4.054717 -0.122480 0.565037 -1.678251 2.407556 4.695123
6.264361 0.449138 0.541293 -0.334771 4.171824 3.511334
6.656360 -0.828025 2.350128 -2.378037 -3.325477 0.698035
7.048663 -0.166401 1.257350 -3.307858 -2.396063 -3.847621
8.510515 -0.289997 0.962791 -1.617300 -3.966207 1.718124

8.605652 -1.141076 0.278054
8.859375 0.606858 0.448229
9.093449 -0.480786 1.865642
5.133744 -4.460409 0.063521
4.742859 -3.163696 0.827720
2.755559 -3.962294 0.100874
3.761541 -4.991302 -0.460803
5.860695 -4.271364 -0.728415
5.590270 -5.172706 0.760903
3.720471 -5.048496 -1.555043
3.546124 -5.993889 -0.074307
3.401890 -3.591929 1.452916
2.884292 -2.780106 1.972546
3.497558 -4.451221 2.127363
4.288900 -2.084355 -0.190555
2.904439 -2.632199 -0.705939
5.524749 -2.836761 1.512131
1.723701 -4.323018 0.144896
2.944672 -2.842085 -1.781272
5.312512 -1.786221 -1.230920
6.522836 -1.897677 -1.082921
4776935 -1.320265 -2.392287
5.730209 -0.891265 -3.371812
6.385088 -1.716494 -3.667720
5.141942 -0.545317 -4.223167
6.346517 -0.078278 -2.975413

UOZITIITIOIOOIOIOOOO0O0O0OZOMIIIOIIOIIIOOIOOOOIIIOIIIOOOIIOOOOOOIIIONO
ITTTOOOOIITOOIITOIIIITOOOOIIT

OOOIITOOOOOOIIITOOOOOO00OOZZOIZIITOOOO

O0O0O0



VZITOIOOIOIOOOOO0OZOMIOIIIOOIOOOOIIIOIIT

o

OOOIIITOOO0OOIIITIOOIIOIIIIOOONO

-1.597181
-0.592947
-2.135550
-4.148387
-4.717413
-3.549463
-4.830171
-0.557405
-1.004978
0.657335
-0.277246
-1.937046
1.397134
0.924358
-0.649242
2.326494
1.489714
-2.639152
-1.760663
-3.522481
1.181525
1.724470
-0.637827
-1.156210
-1.106782
0.759512
0.155160
-1.925828
-0.221367
-2.163203
1.704069
1.110451
0.379139
1.169681
-0.588584
2.079589
-1.551606
2.944124
6.094765
5.122713
3.875848
5.241826
6.474775
6.962361
5.172687
5.650092
4.321887
3.500247
4.953427
4.031865
3.238948
5.632596
3.223715
3.629106
4.544894
3.912382
5.812466
6.296556
5.663076
7.308560
6.303864
1.959536
2.716775
1.925496

-5.053720
-3.587050
-3.739792
-3.259780
-2.609139
-3.959402
-3.810517
4974521
6.299115
4.719887
7.331907
6.510407
5.757251
7.062892
8.351124
5.524320
7.866136
3.468112
3.888003
0.994198
3.396368
2.384864
-0.471475
-0.375157
-0.583558
-0.640504
-0.711255
-0.263938
-0.949914
-0.472513
-0.757331
-0.845066
-0.921796
-1.083625
-1.161495
-1.264672
-0.294608
1.255246
-0.017905
0.874583
0.213388
-0.429400
-0.872355
0.584908
-1.513350
-0.010900
1.540869
2.169392
2.124017
0.001205
-0.610322
1.513519
0.321010
-1.631269
-1.071927
-2.066390
-0.870067
-1.772012
-1.716999
-1.436335
-2.801343
-1.665266
-2.847725
-1.060476

1.565242
1.765757
2.651945
-4.623804
-5.292966
-5.224046
-3.969241
0.974699
1.026515
0.305116
0.432886
1.541311
-0.296221
-0.229638
0.487574
-0.806806
-0.691970
-0.538536
-1.040809
3.564901
0.190459
0.007464
0.570763
-1.708279
1.895210
0.292563
-2.058884
-2.464581
2.873665
2.104121
1.368651
-1.071554
-3.098062
2.625236
3.873514
-1.305315
-0.441720
-1.294101
1.511241
0.671219
2.430082
2.751435
0.949980
1.801855
2.884827
3.678515
1.798494
1.458745
2.479930
0.004820
1.238220
-0.047702
3.290630
1.300048
-0.921881
-1.264152
-1.321594
-2.320818
-3.210987
-2.549447
-1.950149
3.752132
3.602864
5.018035

ITITOIIITOOIIITOOZO00O0IIITOOOOIIIOIOONO

3.456547
2.641036
1.349522
3.419068
4.049187
2.599933
3.988644
2.705749
1.725509
3.938924
4.030505
5.065518
3.343973
3.794499
1.943837
1.198226
1.685026
4.011971
5.139266
5.709602
6.700455
5.792849
5.085461
5.730861
3.104354
2.668460
3.563378
0.454244
-2.883314
-3.828506
-4.696394
-3.572332
-4.108138

Int_ 8

Pd -3.671633

OO0OO0OOIITTOOOOOO0O00O0OZZOIZITOOOO

-5.850374
-6.256101
-7.128415
-7.547637
-7.421969
-8.174302
-5.478552
-8.980257
-7.977194
-4.335748
-3.676502
-5.625449
-4.808023
-6.281380
-5.053133
-3.584138
-2.338885
-3.945321
-1.498757
-3.115719
-1.901407
-0.530559
-3.417612
-1.248437
-2.552511
-2.099452
-1.782101
-0.838359

-3.352611
-1.581013
-0.147192
-2.728014
-4.249746
-1.084756
-3.134909
-3.619704
-3.833597
-4.069486
-4.783423
-5.121694
-5.634181
-4.108211
1.194787
0.998314
2.060010
0.661725
1.378499
1.286254
1.742188
0.252184
1.836107
2.057041
0.213548
-0.757777
0.070556
1.631420
2.528470
4.438023
4.063830
5.422992
4.567850

-0.168825
0.927797
-1.211731
0.966079
-1.227381
1.840000
-2.090165
-0.148166
-0.118625
-0.126751
-2.018115
1.715965
-2.306699
2.026942
-3.310234
3.062124
-2.826718
-3.337993
-3.006580
-4.026636
-3.715004
-4.215812
-4.382644
-3.833647
-4.758148
2.559777
3.169727
2.678926
3.806515

4.681249
6.094422
5.140607
5.925317
4.535607
7.060116
6.755686
2.320466
1.634468
2.005431
0.753262
0.693503
0.748114
-0.072592
-4.091184
-5.185969
-3.265031
-2.931573
-3.220860
-4.642523
-4.628596
-4.996612
-5.358199
-2.380352
-3.955712
-3.678401
-4.940445
-5.154630
-1.044011
-0.672305
-0.120352
-0.264721
-1.724288

0.263560
1.726809
0.790386
2.275915
1.309617
2.846859
1.112944
1.023564
2477722
2.060597
-0.370848
1.139852
-0.051127
1.831729
-0.340704
2.450392
-1.234057
-0.789791
-2.581071
-1.671339
-3.458288
-2.996933
-1.346614
-4.494267
-3.676523
1.150685
-0.039388
2.310855
-0.040961
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TOOOOIIITOOIIOIIIITOOOOZIIOIOOIOIOOOOOZOTMIOIIIOOIOOOOIIIOIIOOOIIOOO

-0.582793
-0.105911
-0.021408
0.854571
-2.039611
-5.089483
-0.790227
-0.719214
-0.758597
-6.129801
-6.968187
-5.817585
-6.429998
-0.191298
-0.026645
0.375177
0.670575
-0.423765
1.094251
1.244311
0.784429
1.523034
1.797140
-3.046755
-2.516475
-2.196056
0.220444
0.10489%4
-0.599706
-1.709436
-0.662714
0.680582
-0.494689
-2.659353
0.495748
-1.629123
1.869758
0.688952
-0.513209
1.780014
0.439951
1.640302
-1.762646
5.551993
5.341553
5.432966
5.595976
4.756165
6.498662
4.810386
6.558968
6.210439
6.192449
7.252053
3.925404
3.992373
5.540545
5.716467
3.149032
2.691917
1.712691
2.793110
1.647058
0.734175

3.371657
3.920671
3.434056
4.424188
-3.079942
-2.393274
-3.533004
-4.628133
-3.200256
-3.279523
-2.642127
-3.879133
-3.930221
4.269863
3.368064
5.557519
3.714161
2.364929
5.902035
4.984767
2.984927
6.896145
5.259998
3.195876
3.437375
2.033810
6.559565
7.408931
-0.212935
-0.288137
-0.167791
-0.270909
-0.332057
-0.326209
-0.188586
-0.106451
-0.299789
-0.317759
-0.384048
-0.262726
-0.137079
-0.352544
-0.214888
-4.299542
-2.819045
-2.618619
-4.166092
-4.966127
-4.680845
-4.741735
-4.494785
-2.077081
-0.990975
-2.416395
-2.499620
-2.380586
-2.630418
-2.262220
-2.554651
-2.961523
-3.410938
-2.839759
-3.309105
-2.825951

2.341201
1.155178
3.267194
1.148260
0.510679
-3.029700
1.027338
0.989212
2.063530
-3.456640
-3.747834
-4.322918
-2.630730
-1.298744
-2.363922
-1.442300
-3.518391
-2.257209
-2.601976
-3.637521
-4.316026
-2.678014
-4.530936
-1.221750
-2.145162
3.422195
-0.426777
0.358935
0.113818
-1.943937
1.525306
-0.532511
-2.652847
-2.465541
2.257205
2.011966
0.261904
-1.950715
-3.735917
1.644894
3.341270
-2.472558
-0.620153
-1.072973
-1.548318
0.711387
0.484630
-1.420137
-1.468906
0.983618
0.889275
-0.506721
-0.613388
-0.523197
-1.068650
0.311722
-2.602016
1.702389
0.970526
-1.764695
-1.203557
-3.103242
-3.842053
-3.485908

1.849588
1.539540
2.982158
3.173038
3.940699
4.287242
5.062558
3.803500
5.238063
4.408557
5.790144
6.104440
2.267041
1.751694
2.104362
1.289386
1.284935
0.274538
1.713323
3.590737
3.087102
4.827432
3.628389
4.716453
5.279779
5.988792
4.488523
5.800701
5.281555
2.904605
1.969306
2.609274
-3.498509
-4.162852
-4.696140
-3.739808
-4.883779
Pd 3.634497
H 0.057554
H 5.144944

ITITOIIITOOIIITOOZO00O0IITOOOOIIIOITOOOOOIT

MeCN
0.000000
0.000000
0.000000
0.000000
0.889341

-0.889341

ITTOZ0O

-3.056827
-4.391422
-0.276336
-1.245584
0.737707
-1.171180
0.789078
1.498680
-0.165453
-1.922850
1.583841
-0.127206
-2.426042
-2.999230
-2.825967
-3.999834
-4.191645
-3.816101
-4.847318
3.845792
4.880130
3.452842
1.706689
1.696399
2.933418
2.635307
3.549741
3.540548
0.564675
2.885308
2.586027
3.498870
2.207258
4.236549
4.052916
5.246231
4.208004
-0.311188
-3.099384
4.153035

0.000000
0.000000
0.000000
1.026922
-0.513461
-0.513461

methyl_2-iodobenzoate

-2.229576
-0.864446
-0.421021
-1.346635
-2.716866
-3.162033
-2.556163
-0.145236
-3.420056
-4.226482

-1.049908
-1.767002
0.047419

OOOTIIIITOOOOOO

1.717785 -

-2.430241
-2.144915
-0.824429
0.228500
-0.089659
-1.399505
-3.461543
-2.953687
0.729494
-1.614044
0.591500
1.694351
2.472654
2.066118

-4.882992
-3.722831
2.528777
3.539769
2.399721
4.389190
3.225542
1.643903
4.228856
5.161807
3.086392
4.882723
3.652260
2.708630
4.928871
5.105424
6.178405
4.742107
4.559687
0.210968
0.589555
0.608910
-1.143337
-1.907133
-2.561629
-3.336244
-3.003201
-1.813435
-2.066200
-0.754310
-0.271728
-1.614430
-1.355967
-1.000291
-0.062873
-0.949026
-1.825882
-0.692650
0.490690
1.211587

0.280813
1.441048
-1.181446
-1.561180
-1.561180
-1.561180

-0.211411
-0.184435
-0.064619
0.034302
0.037866
-0.093210
-0.312781
-0.249571
0.145773
-0.098796
0.085515
0.150122
0.748289
-0.526284
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0.391533
-0.405312
0.548788
1.312193

NBE-CO2Me
-2.430656
-2.003679
-1.060908
-1.781136
-2.086732
-3.523102
-1.077959
-2.542306
-2.074722
-1.723719
-3.072512
-0.502090
0.061013
-2.586608
-0.757448
0.009425
1.466780
1.863116
2.287498
3.674114
4.056914
4.187384
3.819457

ITIITOOOOIIITIOOIIOIIIIOOOO

quinoline
2.398979
1.206140
-0.029306
-0.014350
1.231511
2.412988
3.340163
1.169965
-1.266192
1.235485
3.363299
-2.424053
-2.325509
-1.292159
-3.401115
-3.235731
-1.188736

ZITITOOIIOIITIOOOOOO

T1 conf_ 1
Pd 1.064459
0.782789
2.969834
1.189765
3.435345
0.454375
4.481236
1.683138
2.872481
2.531575
3.047994
0.353150
-0.707051
-0.083595

OZZZ0IZITITOOOO0O

3.457825
4.078365
3.740279
3.568880

-0.305266
-1.101535
0.928238
1.096530
-0.794966
-0.238067
1.376891
1.881670
0.026867
-0.291421
0.472723
-1.281082
-0.072295
-2.006991
1.862949
-2.189412
0.321145
1.472610
-0.745078
-0.419706
0.112034
-1.374409
0.211364

-0.716999
-1.405629
-0.704849
0.727490
1.408578
0.701198
-1.260096
-2.490532
1.395231
2.496254
1.227898
0.653723
-0.762186
2.482647
1.127389
-1.362045
-1.428693

0.500673
3.320746
2.515258
4.633722
3.808502
5.425225
3.943305
2.335390
5.888212
4.870704
0.137350
-1.425047
1.529481
-2.492862

-0.428515
-0.848122
0.616184
-1.001641

-1.098666
0.188337
0.506289

-0.873530
-2.014379
-1.147166

-1.662669

-0.810246
1.249120
2.236039
1.340480
0.082167
0.273365
0.370485
0.978319

-0.216182

0.111650
0.134171

-0.066469

-0.235525
0.640896

-0.358743

-1.117699

-0.000001
-0.000002
0.000007
0.000005
0.000000
0.000000
-0.000001
-0.000004
0.000000
-0.000006
-0.000001
-0.000002
0.000005
-0.000001
-0.000011
-0.000010
-0.000004

0.307788
0.148877
-0.278252
-0.064145
-0.499435
0.028072
-0.752069
0.039483
-0.557054
-0.387919
-0.127722
0.486571
0.644444
0.536413

ZOMIITITOIITIOIIITIOOIOOOOIIIOIIIOOOIIOOOOOOIIIOOOOO0OO0OO0OO0OOIIIO

-0.635008
-0.818417
-1.581872
0.076728
3.800892
-0.624989
5.002922
-1.527473
3.604615
4.150855
3.530054
4.650955
3.997258
4.564715
5.086118
3.950518
4.947030
-1.900271
-3.013550
-1.923095
-4.107018
-2.994128
-4.092391
-2.956375
-4.944903
4.115591
2.970151
4.830583
5.890397
4.402055
4.744402
2.644457
2.113674
1.989122
3.540827
-5.290135
-6.312073
-5.417093
-7.423516
-6.223172
-6.536803
-7.538373
-8.203904
-6.607150
-8.403802
-2.961899
-3.977894
-2.531621
-2.150684
-1.120517
-2.593795
-2.123095
-0.837860
-4.380749
-3.543842

T1 conf 2
Pd 1.000364

TITOOOO

0.842104
2.984003
1.305691
3.503992
0.608858
4.551008

-3.838310
-4.119967
-3.863995
-4.542309
1.250140
2.879942
1.318173
3.711765
-1.145917
-1.641240
-2.004856
-2.949108
-3.322460
-3.774199
-3.329237
-3.979050
-4.789897
0.890711
0.754713
0.243841
-0.024275
-0.522302
-0.652256
-0.994927
-1.250817
-0.780957
-1.451081
-1.121157
-1.308417
-2.002005
-0.257544
-2.298865
-1.672368
-3.123660
-2.720075
-0.250501
0.698593
-1.450315
0.467373
1.625586
-1.687032
-0.726031
1.219963
-2.617532
-0.905448
1.353062
1.471938
2.356030
0.475604
0.355585
-0.522594
0.930110
0.345658
-2.439022
-3.244950

0.555311
3.357175
2.414080
4.623995
3.656348
5.454354
3.716961

0.590362
1.632271
0.037513
0.147441
-0.367613
0.500578
-0.616101
0.616288
-0.209796
-1.412640
0.906358
-1.479824
0.832442
-0.359620
-2.396312
1.693117
-0.416044
1.026540
0.170154
2.269453
0.602082
2.700872
1.855101
3.676688
2.162784
-2.464599
2.022310
-3.638971
-3.421624
-4.138104
-4.301076
3.106515
3.825886
2.789270
3.582030
-0.280276
-0.393464
-1.015705
-1.205095
0.165059
-1.832125
-1.924435
-1.275082
-2.386590
-2.555165
-1.219615
-1.608159
-1.164307
-2.192300
-1.842822
-2.283664
-3.189323
3.066416
-0.939606
-0.891542

0.238032
-0.208318
-0.572779
-0.547116
-0.924785
-0.520169
-1.200414
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1.693302
3.036471
2.651623
2.973936
0.343151
-0.729636
0.215599
0.118852
1.058187
-0.039303
-0.729790
3.759315
-0.577952
4.951867
-1.438038
3.470072
3.852883
3.472276
4.252751
3.845463
4.240309
4.559035
3.860761
4.550326
-1.959144
-2.884081
-2.235299
-4.065429
-3.395540
-4.313089
-3.563026
-5.229869
3.765016
3.067550
4.274438
5.335444
3.706942
4.166143
2.914084
2.534233
2.191562
3.868907
-5.097903
-6.295173
-4.922170
-7.280299
-6.441363
-5.911266
-7.088718
-8.197747
-5.747720
-7.852432
-2.622938
-1.544823
-3.075275
-3.174783
-4.266684
-2.763391
-2.923313
-1.329166
-3.724933
-2.767468
T1 conf 3

ZOTMITITIITIOIITOIITOOITOOOOIIITIOIIIOOOIIOOOOOOIIIOOOOOOO0O0OO0OIIIOONZZZ0IZ

2.324413
5.745671
4.765981
0.071620
-1.349296
1.681521
-2.484906
-3.923112
-4.381523
-4.144754
-4.300107
1.111099
3.014107
1.092364
3.894487
-1.238034
-1.919305
-1.937443
-3.262300
-3.287352
-3.930209
-3.787334
-3.823983
-4.971029
1.180369
0.559084
1.232759
0.018317
0.708747
0.101939
0.780043
-0.319335
-1.192115
-1.207621
-1.752025
-2.016487
-2.641634
-0.976609
-1.866823
-1.113492
-2.693874
-2.258351
-0.625884
0.039663
-1.923742
-0.550344
1.037282
-2.518815
-1.829746
-0.007772
-3.516418
-2.288976
0.579196
0.517834
-0.292664
1.865900
1.904480
2.752504
1.903484
1.808886
-2.661234
-3.286030

Pd -1.040005 0.597432

-0.232081
-1.175278
-0.906553
-0.135727
0.661011
0.424951
0.826401
1.020328
0.693158
2.080674
0.443291
-0.538261
0.195322
-0.835901
0.259775
-0.092401
-1.266483
1.131650
-1.211371
1.187320
0.012285
-2.108114
2.128590
0.053537
0.894124
0.032247
2.264960
0.581297
2.813249
1.958213
3.882647
2.360767
-2.410957
2.210855
-3.608641
-3.507895
-3.916802
-4.369184
3.453351
4.145752
3.386681
3.830186
-0.282127
-0.569521
-0.814325
-1.363358
-0.166433
-1.616320
-1.890942
-1.573758
-2.011743
-2.511289
-1.457552
-1.632668
-1.939366
-2.101867
-2.008396
-1.609632
-3.168308
3.078592
-0.532899
-0.321523

0.273279

TTOITOIITOOITOOOOIIITOIIITOOOITOOOOOOIIITOOOOOOO0O0OOOIIIOONZZZOITZIITIOOOON

-0.945336
-2.979832
-1.422302
-3.512410
-0.770279
-4.517469
-1.739458
-3.117005
-2.721938
-2.871702
-0.337057
0.583003
-0.060992
0.251506
1.209873
0.315589
-0.546236
-3.666603
0.442441
-4.784646
1.285135
-3.270481
-4.370805
-2.482480
-4.688887
-2.776538
-3.885911
-5.540128
-2.178674
-4.131311
1.794834
2.864168
1.869880
3.957878
2.952065
3.997504
2.957544
4.850638
-5.039442
-1.433162
-6.254029
-6.977229
-6.094237
-6.649838
-0.471600
0.298637
-0.012137
-0.904433
5.077256
6.169213
5.068852
7.218231
6.184655
6.125397
7.198228
8.054574
6.092708
8.014543
2.779775
2.328689
3.790680
1.980177
2.438942
0.953017

3.371250
2.297249
4.593636
3.494613
5.458419
3.487462
2.295458
5.592340
4.647619
-0.037577
-1.211818
1.824038
-2.295480
-3.680064
-3.936748
-3.814195
-4.315570
0.943530
3.113806
0.835188
4.012349
-1.381076
-1.822922
-2.337363
-3.187513
-3.704137
-4.110333
-3.531588
-4.438487
-5.167593
1.308630
0.951147
0.981932
0.253142
0.313706
-0.056124
0.088394
-0.595649
-0.847843
-1.825615
-1.182608
-1.615528
-1.883444
-0.244516
-2.718373
-2.089952
-3.336540
-3.372329
-0.226578
0.592823
-1.539888
0.129868
1.604495
-2.009415
-1.171981
0.786507
-3.022748
-1.532174
1.260096
2.247119
1.324773
0.207218
-0.783500
0.132415

-0.318692
-0.895177
-0.780032
-1.364929
-0.726232
-1.772031
-0.393325
-1.662254
-1.299500
-0.427215
0.966472
0.647054
1.252836
1.570152
1.106975
2.654415
1.170580
-0.942454
0.241907
-1.441544
0.263433
-0.417036
0.346029
-1.093134
0.410299
-1.002229
-0.257956
0.985476
-1.529233
-0.202569
1.140340
0.292381
2.499668
0.842942
3.051522
2.209460
4.112695
2.610645
1.015075
-1.801332
1.662563
0.958701
2.494422
2.055889
-2.336011
-2.785625
-1.552000
-3.104960
-0.020981
-0.326681
-0.542896
-1.122494
0.067543
-1.343068
-1.631333
-1.345302
-1.730863
-2.250097
-1.188525
-1.321004
-1.604101
-1.979799
-1.894177
-1.610404
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H 1941774
F 0.829586
C 3.963108
N 3.073185
T1 conf 4

Pd 1.010450
1.011829
3.027299
1.541678
3.610594
0.919054
4.628362
1.769345
3.290835
2.855218
2.858918
0.331488
-0.603766
0.201756
0.092775
0.083710
-0.832765
0.956791
3.685743
-0.390961
4.815190
-1.192359
3.234925
2.440462
4.310434
2.705445
4.599767
3.792033
2.100380
5.432748
4.016398
-1.849947
-2.756537
-2.163740
-3.951194
-3.342415
-4.235503
-3.539903
-5.162751
1.414056
4.982443
0.403399
0.791179
-0.064329
-0.350327
6.181892
6.587279
5.999014
6.907889
-4.969167
-6.202951
-4.756758
-7.186066
-6.378367
-5.744672
-6.957488
-8.130885
-5.552156
-7.719285

TITITOOITIOOOOIIIOIIIOOOIIOOOOOOIIIOOOOOOO0OO0OOOIIIOOZZZOITIZIIOOOON

0.476165
1.300812
-2.411637
-3.134100

0.578728
3.345942
2.206414
4.551459
3.383844
5.438256
3.343715
2.243261
5.491540
4.561288

-0.109619
-1.188280
1.846454
-2.261257
-3.632517
-3.658391
-4.062127
-4.192728
0.838666
3.140124
0.693177
4.075357
-1.457632
-2.426404
-1.888365
-3.793675
-3.254997
-4.189961
-4.536627
-3.590884
-5.248422
1.434904
0.704665
1.679155
0.237144
1.236274
0.513202
1.455264
0.148498
-1.925166
-0.899912
-2.811103
-3.528357
-3.353467
-2.180015
-1.228450
-0.282224
-1.893985
-1.699627
-0.519798
0.071228
-1.849254
-0.617402
1.091305
-2.543496
-1.925962
-0.129076
-3.562661
-2.462835

-3.041984
3.294574

-0.266552
-0.069454

0.196705
-0.438221
-0.948173
-0.885977
-1.407889
-0.844257
-1.779995
-0.493130
-1.725251
-1.371659
-0.413082

1.010076
0.464562
1.416116
1.888106
2.982055

1.495080

1.513768
-0.939154
0.101644
-1.401993
0.133118
-0.341609
-0.992367
0.462350
-0.838980
0.589874
-0.056407
-1.345317
1.195777
0.046228
0.971285
0.174467
2.312169
0.760981
2.893385
2.106764
3.937309
2.539441
-1.737956
1.108154
-2.192447
-2.928480
-1.360614
-2.666867
1.786352
2.149234
2.642196
1.110587
-0.023469
-0.322980
-0.458155
-1.035002
0.005117
-1.178543
-1.467615
-1.256773
-1.498892
-2.024695

ZOMITITITOITITO

-2.461879
-1.387086
-2.961662
-2.915100
-4.004880
-2.468373
-2.630948
-1.279317
-3.528132
-2.548536

T1_conf 5

Pd -1.127887

OO0O0O0O0OIIITIOIIIOOOIITIOOOOOOIIITIOOOOOOOO00O0OOIIIOOZZZOIZIITOOOON

-0.493945
-2.745201
-0.733435
-3.044756
0.085430
-4.060570
-1.495960
-2.234469
-2.023340
-3.129356
-0.894880
0.756688
-1.083833
-1.398510
-0.701442
-1.334811
-2.419525
-3.728800
0.826246
-4.902411
1.791266
-3.879388
-4.853017
-3.581086
-5.529144
-4.239647
-5.213898
-6.286016
-4.028602
-5.742514
1.861304
2.997599
1.767430
4.001402
2.750715
3.875565
2.629899
4.664929
-5.038627
-2.610110
-6.109715
-7.071667
-5.965802
-6.112642
-2.208595
-1.420632
-1.807232
-3.035365
5.210926
5.105350
6.500959
6.228464

0.548100
0.397641
-0.336269
1.791351
1.901765
2.701711
1.703920
2.360270
-2.527085
-3.115511

-1.302144
-1.443492
-1.706168
-2.092269
-2.040961
-1.681193
-3.147516
3.063656
-0.162701
0.053773

0.389009 0.026886

3.141906
2.591137
4.488219
3.923210
5.189744
4.175999
2.265605
5.918783
4.873087
0.253645
-1.595830
1.200694
-2.696563
-4.074602
-4.760824
-4.213369
-4.285813
1.438865
2.553990
1.637328
3.292642
-0.925853
-1.095094
-2.012814
-2.316003
-3.242317
-3.373835
-2.447098
-4.073296
-4.317605
0.455580
0.175939
-0.120641
-0.664733
-0.935627
-1.199838
-1.340230
-1.834169
-0.020682
-1.771332
-0.046682
-0.209585
-0.820338
0.934715
-2.831570
-2.423784
-3.680098
-3.187077
-1.038115
-1.881283
-0.594129
-2.263445

-0.251617
-0.737816
-0.507790
-1.006941
-0.393389
-1.290010
-0.385866
-1.097310
-0.892498
-0.475668
0.533488
0.348611
0.826925
1.175370
0.684631
2.258997
0.837057
-0.787451
0.204705
-1.093327
0.402254
-0.378388
0.628905
-1.224997
0.768376
-1.075536
-0.083117
1.532178
-1.738233
0.021833
0.807749
0.016663
2.082529
0.550286
2.615732
1.838938
3.614946
2.230965
1.437798
-2.152315
2.366187
1.862744
3.133685
2.843521
-2.999334
-3.635052
-2.425223
-3.629127
-0.241288
-1.355191
0.127991
-2.088045
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ZOMIITIIOIITIOIIITIOOI

4.121876
7.634760
7.497640
6.114087
8.612244
8.374995
3.142992
3.473146
2.162422
4.138213
3.822387
5.146230
4.184020
0.656430
6.681828
6.871097

T1 conf_6
Pd 1.098941

TOIIITIOOOIITOOOOOOIIITIOOOOOO00O0OO0OIIIOOZZZOIZIITOOOO

0.455998
2.739851
0.693799
3.037400
-0.140577
4.062941
1.478253
2.209417
1.999911
3.137240
0.805125
-0.816076
0.921674
1.148007
2.228580
0.757487
0.653255
3.735572
-0.890648
4.921935
-1.883553
3.873870
4.449685
3.952115
5.110635
4.590265
5.170630
5.566160
4.671051
5.686835
-1.941676
-3.047783
-1.905487
-4.086727
-2.919234
-4.016672
-2.844062
-4.828491
4.278523
3.348514
4.979192
6.062271
4.639357
4.759803
3.276952
2.710681

-2.244885
-0.982288
-1.812502
-2.918946
-0.622312
-2.107938
0.804705
0.049890
1.151940
1.980901
2.743387
1.645337
2430311
0.118844
0.270860
0.966860

0.403561
3.165041
2.694601
4.534650
4.052031
5.211008
4.345081
2.319776
6.038000
4.973342
0.345251

-1.637466

1.156982
-2.784306
-4.220214
-4.390391
-4.716324
-4.633640
1.562785

2.516181

1.804746

3.218093
-0.840034
-1.225101
-1.724912
-2.456577
-2.967459
-3.312562
-2.751483
-3.639584
-4.264290

0.339670

0.267829
-0.512456
-0.645096
-1.407349
-1.460983
-2.029548
-2.149568
-0.344235
-1.282264
-0.566242
-0.626956
-1.480863
0.295791
-2.153175
-1.615659

-1.638515
-0.608133
-1.715665
-2.947038
-0.303095
-2.283329
-1.354556
-2.076496
-1.691863
-1.364033
-0.649352
-1.098545
-2.363121
2.813408
1.259084
2.171456

0.261451
0.363725
-0.053467
0.304826
-0.127325
0.453635
-0.322947
0.188699
0.005432
0.056515
-0.071526
0.243151
0.563224
0.179401
0.097732
0.028035
0.991670
-0.786425
-0.215918
0.611782
-0.426178
0.812014
-0.197669
-1.426163
0.897692
-1.547443
0.774205
-0.448801
-2.485072
1.620621
-0.542988
0.788684
-0.089743
1.900567
0.205734
2.197767
1.345284
3.083174
1.558068
-2.445527
2.037358
-3.657460
-3.488193
-4.163932
-4.289887
3.150842
3.913122

H
H
Cc
Cc
Cc
Cc
H
Cc
Cc
H
H
H
Cc
H
H
Cc
H
H
H
=
o
N

2.751098

4.273443
-5.277706
-5.139646
-6.586279
-6.245009
-4.143222
-7.702125
-7.531863
-6.102036
-8.693295
-8.396227
-3.086224
-4.093227
-2.890593
-2.075945
-1.052279
-2.278516
-2.131223
-0.825584
-6.813807
-7.046737

T1 conf 7
Pd 1.129932

OOITOOOO0OO0OOIIITOOOOOOO0O000O0OOIITIIOOZZZOIZIIOOOON

0.466526
2.749574
0.692499
3.035025
-0.144920
4.056352
1.493137
2.192462
1.992115
3.169721
0.857179
-0.787677
0.991762
1.241655
2.324409
0.867501
0.746623
3.754739
-0.869534
4.937283
-1.857480
3.919174
4.496078
4.013042
5.172922
4.667758
5.248488
5.629171
4.761138
5.777286
-1.904323
-2.987044
-1.875526
-4.005189
-2.874291
-3.946246
-2.805971
-4.745730
4.310393
3.407427

-3.086977
-2.399538
-0.801349
-1.258088
-0.537707
-1.439362
-1.477718
-0.725044
-1.172647
-1.794520
-0.510138
-1.313218
1.168281
1.166608
2.194532
0.768565
0.779038
-0.238471
1.466024
-0.465599
-0.064148
0.311128

0.398971
3.158145
2.694037
4527341
4.051291
5.201152
4.346817
2.315961
6.033650
4.969207
0.349387
-1.643749

1.144513
-2.790351
-4.224424
-4.378957
-4.692468
-4.679841
1.566905

2.504269

1.813358

3.201628
-0.831136
-1.250116
-1.677423
-2.476190
-2.914701
-3.293466
-2.796546
-3.556329
-4.240794
0.334173
0.153595
-0.407751
-0.761654
-1.295897
-1.463747
-1.830376
-2.152995
-0.406648
-1.204890

2.901614
3.541772
-0.679210
-1.997460
-0.210978
-2.827203
-2.366985
-1.046719
-2.352448
-3.844081
-0.659992
-2.994610
-1.308649
-1.734241
-0.985462
-2.400768
-2.015364
-2.784507
-3.244634
2.713150
1.124982
2.201004

0.211223
0.241561
-0.184965
0.144128
-0.300315
0.287281
-0.513497
0.077750
-0.214259
-0.131641
-0.126829
0.268994
0.493725
0.247792
0.218731
0.145848
1.134557
-0.644395
-0.317595
0.532179
-0.544331
0.763159
-0.216355
-1.433281
0.907959
-1.515491
0.824094
-0.388728
-2.444397
1.692601
-0.452493
0.780797
-0.108072
1.970140
0.245527
2.329085
1.456541
3.270566
1.711287
-2.481271
2.034637
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5.016763

6.100229

4.691556

4.786107

3.357442

2.788297

2.844623

4.360427
-5.157353
-4.965480
-6.478002
-6.034150
-3.957799
-7.556895
-7.334365
-5.853078
-8.559631
-8.169648
-3.063184
-2.072007
-3.332377
-4.081901
-5.095337
-3.822424
-4.082752
-0.813497
-6.747317
-7.007992

ZOMIIITIOIIOIIIOOIOOOOIIIOIIIO

-0.655723
-0.695167
-1.590425
0.183014
-2.036677
-1.481213
-2.986908
-2.253667
-1.040787
-1.717212
-0.677599
-2.014944
-2.018388
-0.980655
-1.644957
-2.541785
-0.685758
-1.874899
0.962462
1.366224
0.310247
2.114929
1.731935
2777976
2.694876
-0.258219
0.016119
0.572744

-3.684585
-3.511613
-4.163277
-4.343772
3.178721
3.925881
2.966880
3.570481
-0.661883
-1.873770
-0.312960
-2.718606
-2.144998
-1.162785
-2.364370
-3.651482
-0.870097
-3.019101
-1.387160
-1.611674
-2.224951
-1.296252
-1.136159
-0.468565
-2.226785
2.792969
0.914452
1.901827

Norbornene_Ins_no_CN_MPAA_TS
Pd 3.306889 -0.870301 0.258565

6.111569
5.381255
7.437077
6.687731
8.203341
6.860386
5.159489
8.745146
7.717765
3.006066
4.260521
4.145142
5.616928
4.251509
6.410838
1.762965
1.307405
0.897902
0.066548
-0.359536
-0.748249
-0.266231
-1.009228
-1.700699
3.574501
2.828087
3.492740
2.016494
2.722510
1.982220
2.702826
1.362216
2.136123
1.375750

OOIITOOOOOOIIIOOONOOO000O0OZZO0IZIITOOOO

-0.477476
-2.668549
-0.825436
-3.074691
-0.068871
-4.099842
-1.405176
-2.433530
-2.138721
-2.864945
0.923719
-3.539993
0.894838
-4.711868
1.819304
-3.494997
-3.926449
-3.628874
-4.561696
-4.233944
-4.715836
-4.924827
-4.373409
-5.227439
2.074002
2.863462
2.350011
3.895913
3.382639
4.154428
3.558193
4.964769
-3.637944
-3.134726

0.061684
-0.469418
-0.178535
-0.726840
-0.050395
-1.035060
-0.092526
-0.770004
-0.575810
-0.241738
0.604984
-0.585975
0.485730
-0.943679
0.651481
-0.384990
-1.650075
0.721469
-1.789753
0.580969
-0.670249
-2.7154742

1.437284
-0.771598
1.038330

0.138321

2.405870

0.647924

2.918241

2.025508

3.988697

2.397213
-2.688802
1.900655

UZITITITTITOITIOOIOITOOO0OO0O0OZOTMITIITIOIIOIIITIOOIOOOOIIIOIIIO

OOOIIITIOOIIOIIIIOOOO

d

1.879724
1.840796
0.941683
2.713980
0.532244
1.095234
-0.400512
0.290897
1.165022
-0.065312
1.571960
-0.875169
-0.397473
0.757665
-0.458811
-1.829748
1.093064
-1.087415
2.973503
3.054508
2.085242
4.228000
4.149452
5.125800
4.351799
4.139351
2.828493
3.843320
0.304621
1.124774
0.565363
-1.042787
-0.164305
1.992299
-0.480062
1.592398
-2.121386
-1.241914
-0.285759
-1.816777
-0.277396
-2.249733
-2.617314
1.351256

-4.237881
-5.331639
-3.872404
-3.951170
-3.177105
-2.701637
-2.619175
-4.208907
4.722585
4.239014
6.012183
5.002128
3.249430
6.785142
6.277843
4.604386
7.773373
6.875650
2.615348
1.538499
2.969779
3.318525
4.404183
2.991267
3.099738
1.526244
6.549256
7.009463
-0.398575
0.119581
-0.724341
-0.212072
0.407541
0.208972
-0.868348
-0.875607
-0.472713
0.224712
0.763708
-0.770625
-1.104982
0.428149
-0.969405
-0.270173

-3.986905 0.398368

-5.685554
-5.687832
-3.752945
-4.330479
-5.761764
-6.536836
-3.647124
-4.477694
-5.055339
-4.902411
-5.626982
-4.543608
-3.324846
-6.653059
-2.975388
-2.499714
-4.668541
-5.677333
-3.565832

-3.645384
-2.169108
-2.970384
-4.185017
-3.722154
-4.186327
-4.517103
-5.029326
-2.331984
-1.382975
-3.008859
-1.472585
-2.016925
-1.668229
-3.239744
-2.307633
-1.206188
-0.750975
-1.499656

-3.947210
-3.866831
-4.389798
-4.589782
3.037408
3.843027
2.869800
3.326943
-0.259019
-0.720755
-0.666660
-1.564398
-0.417070
-1.513641
-1.958296
-1.899797
-1.813383
-2.612198
-1.345927
-1.528443
-1.876446
-1.901892
-1.779734
-1.368006
-2.969176
3.264655
-0.230119
0.105121
-0.171598
1.955380
-1.527867
0.267330
2.435596
2.598561
-2.410636
-1.842755
-0.646959
1.597896
3.452616
-1.966348
-3.450751
1.937248
-2.671601
0.707506
-0.260739
0.323752
-0.166805
-1.042442
-0.232827
1.413115
-0.102676
0.554896
-0.913913
-1.567086
-2.090288
-2.210525
0.594912
0.053945
-0.113657
-1.755036
0.692010
2.042002
2.577779
2.751177
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-3.588243
-4.371454
-2.602386
-3.769890
-5.825328
-7.039740
-8.227019
-8.177795
-8.247353
-9.145729
-7.397512
-5.599263
-6.065333
-6.042716
-4.117198
-3.231695
-3.874735
-6.645259

TOOOITOOIITITOOZITIITO

-1.129759
-1.679215
-1.394860
-0.056508
1.541953
1.358177
2.152589
3.179464
2.210283
1.689907
0.447443
2.652762
3.578686
2417853
2.975886
2.131169
4.004188
0.025390

4.144493
4.671838
4.526510
4.248582
-0.331777
0.074571
-0.412691
-0.031969
-1.504995
-0.050149
0.968096
-1.274098
-0.922532
-2.251593
-1.533447
-1.099897
-2.156704
1.469018

Norbornene_Ins_no_CN_OAc_TS
Pd 3.022005 -0.852985 0.053858

5.817562
4.907903
7.085131
6.150864
7.904565
6.229080
4.802487
8.222824
7.242941
2.572997
4.120011
3.627164
5.460097
3.637637
6.328404
1.312061
0.575621
0.714205
-0.696848
-0.571535
-1.252546
-1.252998
-1.023818
-2.232565
3.597265
2.602619
3.938364
1.936162
3.325386
2.313446
3.629698
1.801374
1.175509
1.470871
0.551455
0.422447
-0.426559
1.220973
0.925551
1.690215
0.009627
0.709298
0.790683

OITITOIIIOOOIITIOOOOOOIIITIOOOOOOOO000O0O0ZZOIZIITIOOOON

-0.704558
-2.891491
-1.184531
-3.429195
-0.477938
-4.501044
-1.570557
-2.959185
-2.561037
-2.874543
0.903024
-3.683063
0.743753
-4.907921
1.613346
-3.429041
-4.087621
-3.247218
-4.609053
-3.738946
-4.432262
-5.142194
-3.619034
-4.848766
2.090323
2.818115
2.471012
3.866695
3.532178
4.218316
3.791125
5.035098
-4.127729
-2.564221
-4.866745
-5.920577
-4.441132
-4.800878
-2.318666
-1.761480
-1.713994
-3.253122
4.585970

-0.451332
-0.530332
-0.765842
-0.852398
-0.837983
-0.996854
-0.347190
-1.216527
-0.968822
-0.017064
0.032522
-0.335476
-0.173866
-0.441348
-0.169751
0.243948
-0.762645
1.509076
-0.493160
1.774225
0.773473
-1.254951
2.751169
0.986967
0.569836
-0.119230
1.873943
0.551013
2.523049
1.856892
3.531539
2.355948
-1.982894
2.417098
-3.017222
-2.738240
-3.285993
-3.876771
3.701642
4.246422
3.641067
4.236392
-0.074086

ZITTOITOOITOITOOOOOZOMIIIOIIOIIIOOZOOONO

o

TOOOOIIITIOOIIOIIIIOOOOIIIOONOO

-0.368713
0.811441
-1.463012
-0.406015
-0.297722
-1.427077
-2.326775
-0.252047
-2.274961
2.369218
2.307635
1.421947
3.515722
3.550518
4.483941
3.372403
4.864979
1.967789
2.883924
0.016205
0.879195
0.252758
-1.326460
-0.408236
1.761193
-0.809452
1.275396
-2.419865
-1.505131
-0.514902
-2.138605
-0.625354
-2.509538
-2.944016
1.086088

d -4.191074

-3.747922
-5.692583
-4.915040
-5.361480
-4.906380
-5.013341
-6.447749
-6.329249
-6.126582
-4.161515
-4.956812
-6.587959
-7.146134
-4.432232
-5.068870
-5.311387
-5.011005
-5.835221
-5.065670
-3.807460
-7.038329
-3.311693
-3.108943
-5.481291
-6.637705
-4.431723
-4.787565
-5.397203

3.883994
5.981602
4.524509
2.812625
6.633406
5.905585
3.934524
7.705359
6.412282
2.486006
1.399957
2.902141
3.032395
4.126383
2.651150
2.744009
1.746281
6.765679
7.435756
-0.430049
0.496022
-0.985909
-0.207689
0.796117
0.754252
-1.330777
-1.163743
-0.625485
0.418921
1.305469
-1.180336
-1.756286
0.598112
-1.520080
-0.113458
0.501472
2.337174
2.025361
2.755641
4123714
4.873946
4.316476
4.215052
-3.116845
-1.832544
-2.929676
-3.844923
-2.883177
-3.714418
-3.968445
-4.840827
-2.406428
-1.647493
-3.212337
-1.015377
-1.708003
-1.282369
-3.415697
-1.822218
-0.387533
-0.236486
-0.009161
0.653176
-0.003713

-0.434196
-0.299393
-1.013190
-0.258561
-0.869527
-1.228907
-1.303304
-1.034794
-1.681467
-1.577742
-1.701423
-1.925933
-2.451128
-2.398289
-2.112232
-3.499159
2.532875
0.028397
0.283531
-0.361839
1.602826
-1.642924
0.082400
2.083146
2.177498
-2.445450
-1.955851
-0.754216
1.340299
3.034618
-1.993767
-3.427306
1.704938
-2.634520
0.443938
-0.646864
-1.815512
-0.820508
-1.522838
-1.968596
-1.310312
-2.986958
-1.908762
0.605260
-0.253074
-0.539404
0.453207
1.640532
0.187485
1.406152
0.012691
-1.429167
-2.157508
-1.953599
0.492454
0.297640
-0.482134
-1.016175
1.120057
1.779158
2.111089
2.554300
3.781764
4.407610
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H -3.841484 0.884432 4.272651
H -5.348470 1.567584 3.571033

Norbornene_Ins_with_CN_OAc_TS
Pd 3.285114 -0.339512 0.489469

5.747151
5.875028
7.113297
7.244164
7.551343
7.783864
5.204636
8.927639
7.859615
3.731160
3.495909
5.028891
4.770862
5.538931
5.172805
2.724734
2.354996
1.944360
1.265271
0.837700
0.518138
0.984979
0.237838
-0.331269
2.402882
1.671661
1.915781
0.499699
0.745131
0.038474
0.408041
-0.871382
3.091375
2.333939
2.839144
2.984843
1.821271
3.562781
1.563827
2.042831
0.528207
1.560384
-0.238781
0.278032
-1.478135
-0.396049
1.218538
-2.165152
-1.620891
0.032564
-3.116742
-2.149498
2.127585
2.527540
1.260589
3.203621
2.793703
4.044734
3.576133

ITIITITOIITIOIIITOOITIOOOOIIITOIIITIOOOIITOOOOOOIIIOOOOOOOO0O0OOZZOTIZITOOOO

1.056583
-1.266420
1.208248
-1.174379
2.194254
-2.071696
-0.159751
0.170702
0.075989
-2.295532
1.707348
-2.524971
2.169579
-3.576614
3.328324
-3.249061
-3.644326
-3.690875
-4.499079
-4.525229
-4.926849
-4.811841
-4.870567
-5.585965
2.552224
3.186393
2.625064
3.897207
3.285769
3.929576
3.293256
4.472682
-3.083750
-3.223765
-3.494116
-4.575364
-3.228781
-2.960260
-3.588289
-3.104414
-3.230308
-4.675294
4.697960
5.931861
4.295895
6.731058
6.265594
5.102322
6.317526
7.683359
4.762904
6.939462
3.033022
2.019662
3.112591
4.045475
5.059895
4.050106
3.794638

0.285086
-0.183775
0.068880
-0.418991
0.176922
-0.700995
0.154522
-0.458577
-0.283703
0.048267
0.738084
-0.308101
0.635732
-0.687123
0.762930
-0.157670
-1.459974
0.930453
-1.667879
0.725500
-0.571540
-2.666352
1.558676
-0.730194
1.005366
-0.023467
2.315727
0.315146
2.651699
1.638477
3.682538
1.876295
-2.461109
2.152770
-3.793074
-3.915804
-4.114166
-4.411934
3.284902
4.138566
3.198789
3.441803
-0.707374
-1.124352
-1.253229
-2.047416
-0.698622
-2.182314
-2.579288
-2.346578
-2.579298
-3.295061
-1.459708
-1.578018
-2.125604
-1.895355
-1.937691
-1.197739
-2.895618

-2.086150
-2.664300
0.314958
0.852480
0.741842
-1.080400
-0.497932
1.633580
-0.193375
1.804562
-2.031214
-1.462819
-0.761193
-1.577413
0.134580
-2.514208
-2.284116
1.244437

UZITIITTITOIOOIOITOOOOOZ0T

-4.796490
-5.536992
-5.641278
-6.955071
-7.680778
-6.826700
-7.344846
-6.222965
-5.864752
-3.915536
-4.867301
-6.607673
-6.995882
-4.478115
-4.952945
-4.919344
-4.493177
-5.394332
-4.885759
-3.648929
-6.712317
-3.026689
-3.029325
-5.426527
-6.602652
-4.474406
-4.890880
-5.738002
-4.022510
-5.159120

ITTOOOOIIITIOOIIOIIIIOOOOIIIOONOO

d -3.799436

3.047602

2.061189
-0.677220
-0.416887
-0.776130
-0.720151
-0.481020
-0.259215
-0.878645
-0.789192
-0.791581
-0.625114
-0.388777
-0.880719
-0.952913
-0.647523
-0.940730
-0.512909

0.260172

1.398803

1.370428

1.668565

2.338840

1.543935

2.941993

2.948770
-3.345829
-1.841829
-2.879497
-4.059119
-3.552272
-3.638846
-4.624143
-4.756195
-1.929595
-0.963258
-2.386248
-1.519137
-2.165342
-1.161191
-3.187544
-2.623817
-1.463488
-1.298109
-1.649752
-1.362539
-1.993581
-1.585965
-0.305856

2.595342 1971636 3.286331

-0.909994
-0.720310
-0.105127
2.156915
-1.453435
0.205718
2.538948
2.890861
-2.457458
-1.670680
-0.863738
1.567216
3.587053
-2.166886
-3.490895
1.831165
-2.987771
0.892495
-0.458952
2.027013
-0.100230
1.159014
1.535444
1.745786
2.437610
0.716459
-1.098651
-1.287398
-1.810541
-1.403698
-0.096924
-1.817079
-0.550249
-2.243611
-2.503756
-2.790419
-3.378541
-0.155423
-0.497855
-1.346734
-2.361711
0.264350
1.233710
1.484399
2.175124
3.526024
3.806452
4.147949
3.590487

Norbornene_Ins_with_CN_MPAA_TS

Pd 3.719231

6.038401
6.341272
7.372215
7.682204
7.728227
8.281333
5.596951
9.237957
8.193547
4.311029
3.766654

ZZ0ITIZITTOOOO0O

-0.183527
1.428640
-0.861799
1.705568
-0.643862
2.723575
-1.483270
0.172771
0.845033
0.652351
-2.079958
1.870886

0.395467
0.105159
-0.434781
-0.178436
-0.739568
-0.065719
-1.074901
-0.029794
-0.830778
-0.602037
-0.120335
0.689275
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5.602522 -2.186899 -0.548575
4.991148 2.442976 0.537835
6.181157 -3.181330 -0.980135
5.300759 3.627991 0.683038
3.383201 -3.117436 -0.286549
2.966827 -3.519142 -1.572424
2.717068 -3.647941 0.837334
1.946259 -4.464653 -1.732381
1.679688 -4.576252 0.681849
1.314340 -4.980551 -0.602122
1.630170 -4.782591 -2.718401
1.167252 -4.989633 1.541874
0.518668 -5.710720 -0.723516
2.626727 2.616625 1.040667
1.807230 3.243575 0.075992
2.196494 2.595647 2.372860
0.607767 3.855412 0.499645
1.000958 3.157306 2.790782
0.206852 3.796544 1.841492
0.712391 3.094205 3.834353
-0.725862 4.263345 2.144176
3.584455 -2.875379 -2.603936
3.140942 -3.169141 2.043590
3.265785 -3.266747 -3.927197
3.489765 -4.327821 -4.098798
2.207895 -3.079047 -4.161783
3.893789 -2.656010 -4.578651
2.484158 -3.624933 3.213565
2.973205 -3.115421 4.046393
1.416649 -3.363302 3.204224
2.590180 -4.710435 3.342853
-0.232588 4.643536 -0.451449
0.156493 5.940306 -0.812037
-1.448736 4.160057 -0.982523
-0.618058 6.722793 -1.668241
1.077672 6.335199 -0.396410
-2.237160 4.948591 -1.843852
-1.818145 6.228019 -2.187255
-0.287317 7.724979 -1.925626
-3.167149 4.545550 -2.232810
-2.424123 6.836436 -2.851481
2.205040 3.190007 -1.384526
2.690935 2.224795 -1.564945
1.302643 3.212807 -2.006699
3.158986 4.317134 -1.823671
2.654619 5.288873 -1.803927
4.028797 4.372911 -1.164524
3.504134 4.142009 -2.849558
2.964323 1.951542 3.281589
-1.927141 2.845654 -0.685774
-2.402710 1.801232 -0.523487
0.767135 -0.749826 -0.084985
1.376574 -0.524334 2.162673
1.144036 -0.788495 -1.450953

-0.609729 -0.889641 0.278173
0.050379 -0.694271 2.594503
2.174772 -0.336716 2.870514
0.175669 -0.921483 -2.419561
2.195718 -0.733202 -1.710883

-1.596396 -0.981452 -0.754460

-0.943082 -0.866349 1.656139

-0.174277 -0.658874 3.655003

-1.194267 -1.008374 -2.075764
0.465654 -0.950579 -3.466730

-1.979648 -0.969371 1.960109

-1.931707 -1.080557 -2.869132
1.722866 -0.550364 0.881419
-3.418322 -0.074270 -0.242189

-5.655982 -3.819806 -0.881541

-5.436037 -2.283489 -1.021429

-3.443580 -3.136597 -1.698602

-4.271328 -4.407387 -1.298510

-5.961484 -4.095867 0.130383

-6.447091 -4.145579 -1.565341

-3.787021 -4.976688 -0.498112

-4.352511 -5.070246 -2.166331

-4.557459 -2.243574 -2.290990

-4.217335 -1.236452 -2.555535

-5.044137 -2.699156 -3.160145

-4.420405 -1.923734 0.068302

-3.163982 -2.461484 -0.369291

-6.343791 -1.686297 -0.996990

-2.566801 -3.347079 -2.311440

-2.470362 -2.900317 0.338119

-4.871521 -1.998498 1.490608

-6.035596 -1.973080 1.824904

-3.841319 -2.173801 2.351886

-4.192395 -2.056642 3.743825

-4.940528 -2.807090 4.013187

-3.263461 -2.227880 4.290918

-4.576676 -1.051006 3.924174

-7.183332 1.073997 -1.122052

-7.681585 1.662153 -2.244135

-7.745648 0.161150 -0.562679

-5.106800 1.044888 0.278728

-5.278019 1.206415 1.604617

-6.487175 1.995548 2.104682

-6.515113 1.922198 3.192754

-6.420413 3.055992 1.828280

-7.414018 1.590285 1.686083

-4.480408 0.718107 2.428408

-5.883428 1.752234 -0.699163

-5.289405 1.899910 -1.609406

-6.168223 2.766580 -0.375848

-8.526869 1.212039 -2.432276
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Il. Fukui Indices
Computational Methods

All calculations were carried out using the Gaussian 09 suite of quantum chemical programs’. Gas phase
geometry optimizations were performed at the B3LYP level of theory®!! using 6-311++G** basis set'>*2! for
all atoms. Natural population analysis was performed to calculate condensed Fukui indices using ‘pop=nbo’
keyword.
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Discussion

Condensed Fukui Indices

fa = PA(N) - PA(N-l)

where,

fa~ = Nucleophilic Fukui function of Atom A

Pa(N) = Electron density at atom A in a neutral molecule with N electrons
Pa(N-1) = Electron density at atom A in a cationic molecule with (N-1) electrons

Table 11. Condensed Fukui indices calculated at the B3LYP/6-311++G** level of theory.

Atom (A) Pa(N) Pa(N-1) fa-
5 4 5 -0.17787 0.15622 -0.33409
6 m 3 C6 -0.19750 -0.03425 -0.16325
7 N7 2
s c7 -0.19446 -0.04110 -0.15336
1e(Quinoline) c8 -0.18032 0.15942 -0.33974
5 4 5 -0.18248 0.11687 -0.29935
6 X 3 C6 -0.18325 -0.08775 -0.0955
7 N2
s c7 -0.20380 0.01115 -0.21495
isoquinoline c8 -0.16291 0.07910 -0.24201
5 4 5 -0.16968 0.10546 -0.27514
3 Me
6 N 6 -0.19160 -0.10357 -0.08803
7 ZN2
s c7 -0.20772 0.02309 -0.23081
1a c8 -0.16284 0.02309 -0.18593
5 4 5 -0.16692 0.08583 -0.25275
6 3 Br
N 6 -0.18513 -0.10589 -0.07924
7 2N2
s c7 -0.20123 0.02198 -0.22321
1b c8 -0.16074 0.02224 -0.18298
5 4 5 -0.16478 0.09517 -0.25995
6 X 3 6 -0.19440 -0.09673 -0.09767
7 2N
1 c7 -0.20034 0.01437 -0.21471
8 Me
1c c8 -0.17061 0.04923 -0.21984




5 4 cs -0.16619 -0.06993 -0.09626
6 3 _cCl
X Ccé -0.18111 -0.10470 -0.07641
7 2N2
5 1 7 -0.19380 0.02318 -0.21698
Cl
1d c8 -0.16131 0.02381 -0.18512
5 4 cs -0.17697 0.13274 -0.30971
6 Xy 3 C6 -0.20221 0.00556 -0.20777
7 A2
) ';‘ Me c7 -0.19480 -0.08036 -0.11444
1f c8 -0.18236 0.16342 -0.34578
5 4 cs5 -0.17259 0.00624 -0.17883
6 X 3 C6 -0.21094 0.08094 -0.29188
7 2
) ';‘ OMe c7 -0.18947 -0.13911 -0.05036
1g c8 -0.18931 0.10216 -0.29147
5 4 cs5 -0.17402 0.10371 -0.27773
6 X 3 C6 -0.19683 0.04152 -0.23835
7 2
) ';‘ cl c7 -0.18766 -0.10972 -0.07794
1h c8 -0.18175 0.15465 -0.3364
5 4 cs5 -0.16559 0.15746 -0.32305
3
Me
6 X Ccé -0.20561 -0.08778 -0.11783
7 z 2
N
- c7 -0.19885 0.00719 -0.20604
1i of: -0.17961 0.11713 -0.29674
5 4 cs5 -0.17783 0.05937 -0.2372
5 3 ph
X Ccé6 -0.19638 -0.11872 -0.07766
7 2
N
- c7 -0.20492 0.01902 -0.22394
1j of: -0.16573 0.00085 -0.16658
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5 4 cs -0.15577 0.17022 -0.32599
3
CF
6 m ° Cé -0.20083 -0.02856 -0.17227
7 N 2
- c7 -0.18195 -0.04610 -0.13585
1k c8 -0.18071 0.16829 -0.349
5 4 O cs -0.16105 0.08985 -0.2509
3
XY NMe, Cé -0.20536 -0.07248 -0.13288
5
. T c7 -0.18997 -0.03258 -0.15739
1 c8 -0.18080 0.07829 -0.25909
5 4 cs -0.16895 0.15754 -0.32649
3
CN
6 m C6 -0.19124 -0.07038 -0.12086
7 N 2
- c7 -0.17933 -0.00375 -0.17558
im c8 -0.18063 0.13338 -0.31401
5 ,OMe cs -0.17429 0.07087 -0.24516
6 X 3 6 -0.20051 0.00011 -0.20062
7 )
- c7 -0.19359 -0.09034 -0.10325
in c8 -0.18301 0.10271 -0.28572
5 4 cs -0.15705 0.04488 -0.20193
f;m 3 C6 -0.27009 -0.16048 -0.10961
~
2
MeO : ';‘ 8 -0.23084 0.13953 -0.37037
1o
5 4 cs -0.21336 0.14832 -0.36168
6 X 3 c6 -0.18358 -0.06525 -0.11833
7 N/ 2
8 c7 -0.28741 -0.02037 -0.26704
OMe 1
1p
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5 4 cs -0.19403 0.16070 -0.35473
6 X 3 c6 -0.18278 -0.03972 -0.14306
7 N/ 2
8 1 c7 -0.26434 -0.05062 -0.21372
F
1q
5 4 cs -0.18897 0.13020 -0.31917
3
CO,Me
6 A 2 cé -0.18882 0.00257 -0.19139
7 K2
. ’;‘ Me 7 -0.19180 -0.08044 -0.11136
ir c8 -0.18445 0.15521 -0.33966
s 4 cs -0.16139 0.14673 -0.30812
3
Me
6 X Ccé -0.20498 -0.03010 -0.17488
7 K2
) ';‘ cl c7 -0.19226 -0.05257 -0.13969
1s c8 -0.18065 0.14854 -0.32919
5 4 cs -0.21533 0.15261 -0.36794
6 3Me
X Ccé -0.18286 -0.07547 -0.10739
7 z 2
N
c7 -0.29172 -0.00994 -0.28178
OMe 1
1t
cs -0.18230 0.04825 -0.23055
Ccé -0.19330 -0.11423 -0.07907
c7 -0.19767 0.01657 -0.21424
c8 -0.17777 -0.01668 -0.16109
5 4 c5 -0.17637 0.14828 -0.32465
3
6 A Ccé -0.21201 -0.08683 -0.12518
7 -~
) ’;‘2 c7 -0.19974 -0.00116 -0.19858
1v c8 -0.18362 0.11241 -0.29603
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5 4 cs -0.19745 0.04256 -0.24001
5 N_3 oMe
j’ 6 -0.18784 -0.13588 -0.05196
7 N/ 2
s c7 -0.20669 0.12848 -0.33517
1w 8 -0.17510 -0.04467 -0.13043
4 3 c4 -0.23965 -0.13103 -0.10862
5 @[O,)EMG 5 -0.19916 0.18280 -0.38196
6 N
7 1 o3 -0.21161 -0.08396 -0.12765
Ix c7 -0.19386 -0.02768 -0.16618
4 3 c4 -0.21427 0.13467 -0.34894
5 (:[S 2 s 0.19789 0.05377 0.14412
)—Me - e e
6 N
7 1 6 -0.20689 -0.04013 -0.16676
ly c7 -0.18468 0.14517 -0.32985
4 3 c4 -0.24873 0.12658 -0.37531
S
5 D2 5 -0.17681 -0.11119 -0.06562
6 N
7 1 6 -0.24821 0.01865 -0.26686
OMe
1z
4 3 c4 -0.18333 0.07838 -0.26171
5 CE\NZ_MG s -0.21868 -0.01340 -0.20528
6 \N:
7 1 6 -0.20621 -0.06594 -0.14027
laa c7 -0.19916 0.09783 -0.29699
A c5 -0.24418 0.12611 -0.37029
5 m 3 o3 -0.34441 -0.07098 -0.27343
S \N 2
7 1
1ab
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c5 -0.17946 -0.08973 -0.08973
6 C6 -0.19038 -0.01761 -0.17277
7

c7 -0.19010 -0.09985 -0.09025
c8 -0.18020 -0.04854 -0.13166
lac

Cartesian Coordinate

1e (quinoline) H -1.247736 -2.588635 0.000169
E=-402.031136013 H= -401.888466 G= -401.927271 H -3.546550 -1.696016 0.000046
N 1.188459 -1.423921 0.000001 C 2.068409 -0.149764 0.000082
C 2.323768 -0.760404 0.000006 H 1.259221 -2.132312 0.000200
C 2419696 0.652527 0.000000 H -2.044279 2.329372 -0.000232
C 1.264190 1.392012 0.000000 N 1.835743 1.195016 -0.000034
C -1.230989 1.405539 -0.000001 C 0.590455 1.617610 -0.000105
C -2.409709 0.699451 -0.000002 H 0.443550 2.696711 -0.000192
C -2.394852 -0.716049 -0.000004 C 3.515221 -0.578070 0.000107
C -1.204791 -1.403193 -0.000002 H 3.749771 -1.182218 0.881856
C 0.028953 -0.703690 0.000003 H 3.750016 -1.181454 -0.882103
C 0.014020 0.725939 0.000001 H 4.157469 0.302079 0.000561
H 3.231852 -1.358859 -0.000003
H 3.394428 1.125493 -0.000003 1b
H 1291724 2.476998 -0.000002 E=-2975.57295368 H= -2975.439078 G= -2975.482693
H -1.237115 2.490705 -0.000001 C 3.974718 0.157508 0.000136
H -3.357998 1.224703 -0.000003 C 3.014003 1.139109 0.000159
H -3.333602 -1.258419 -0.000006 C 1.639645 0.790833 0.000098
H -1.170220 -2.485960 -0.000004 C 1.258843 -0.584192 0.000009
C 2.274836 -1.576180 -0.000015
isoquinoline C 3.598806 -1.208933 0.000047
E= -402.029227393 H= -401.886447 G= -401.925312 H 5025721 0.422044 0.000185
C 1.266610 -1.358372 0.000025 C -0.124904 -0.886182 -0.000052
N 2.427965 -0.743370 0.000005 H 1.992037 -2.623098 -0.000085
C 2417281 0.617841 -0.000019 H 4.369800 -1.971214 0.000030
C 1.271307 1.373714 -0.000006 C -1.015496 0.159636 -0.000022
C -1.231808 1.413432 -0.000004 H -0.465944 -1.913166 -0.000122
C -2.412584 0.709679 -0.000004 H 3.293098 2.187452 0.000225
C -2.411841 -0.706395 -0.000003 N -0.681715 1.456668 0.000062
C -1.224311 -1.397672 0.000000 C 0.600567 1.755601 0.000121
C 0.008361 -0.698381 0.000009 H 0.851661 2.813970 0.000190
C 0.009917 0.727336 0.000000 Br -2.903442 -0.217025 -0.000107
H 1.289567 -2.446928 0.000002
H 3.393481 1.091970 -0.000009 1c
H 1.327562 2.456725 -0.000003 = -441.359146950 H= -441.187292 G= -441.229782
H -1.235759 2.498116 -0.000008 C 2.299490 1.187441 0.000083
H -3.358230 1.240093 -0.000007 C 0.950914 1.459623 0.000089
H -3.354787 -1.240868 -0.000002 C -0.001244 0.407514 0.000023
H -1.215186 -2.482616 0.000005 C 0.465349 -0.940809 -0.000055
C 1.861887 -1.191202 -0.000063
la C 2.758497 -0.149768 0.000005
E= -441.359070433 H= -441.188391 G= -441.229691 H 3.017046 2.000086 0.000137
C -2.933989 0.381161 -0.000099 C -0.503038 -1.975743 -0.000121
C -1.876345 1.257232 -0.000147 H 2.210200 -2.218635 -0.000125
C -0.544893 0.768713 -0.000074 H 3.824203 -0.349615 -0.000001
C -0.306626 -0.636660 0.000041 C -1.831241 -1.640919 -0.000106
C -1.421225 -1.517785 0.000081 H -0.192751 -3.014738 -0.000183
C -2.700714 -1.017410 0.000012 H 0611916 2.488075 0.000148
H -3.952333 0.752683 -0.000151 N -2.289116 -0.361013 -0.000033
C 1.039818 -1.069247 0.000115 C -1.419492 0.630515 0.000032



OO0OO0OZIITOIITIOIOOOOOO0O

=
p—y

TITOZIOIIOIIOIOOOOOO

IOIIOIIOIOOOOOO“S

-2.598548
-1.987580
-1.667485
-1.667454
-3.074564

-1321.27748369 H=-1321.151607 G=-1321.197129

3.278965
2.318174
0.944694
0.566673
1.585864
2.909636
4.328260
-0.810544
1.300972
3.681041
-1.719473
-1.132267
2.599111
-1.392697
-0.132935
-3.439198
0.223048

-441.362583719 H=-441.191058 G= -441.234308

-2.626957
-1.320958
-0.255395
-0.562367
-1.918001
-2.930509
-3.435211
0.532185
-2.143114
-3.965810
1.809777
0.345779
-1.068367
2.022116
2.663517
1.026871
3.426403
3.979415
3.979388
3.398538

-516.593324084 H=-516.415881 G=-516.461000

3.062524
1.769213
0.678278
0.953519
2.297787
3.333671
3.888472
-0.164042
2.495392
4.360605
-1.435994
-0.007688
1.545550
-1.591531
-2.291138

-2.408915
2.027266
2.590950
2.591074
1.965300

-0.426230
0.556239
0.209986

-1.169179

-2.157131

-1.791785

-0.155542
-1.500097

-3.203264

-2.553428
-0.474594
-2.532864
1.600752
0.826475
1.143545
-0.826976

2.869006

-1.088559
-1.519423
-0.584395
0.809773
1.224007
0.293621
-1.811447
1.710627
2.285806
0.615110
1.218985
2.780056
-2.573177
-0.190954
1.887741
-1.053688
-0.738186
-0.397107
-0.396995
-1.827142

-1.038400
-1.504876
-0.597368
0.804976
1.254723
0.351124
-1.741130
1.673529
2.321979
0.697955
1.162469
2.747595
-2.564829
-0.255059
1.823352

-0.000156
0.000114
0.882176
-0.881857
0.000092

0.000074
0.000099
0.000042
-0.000045
-0.000069
-0.000010
0.000120
-0.000106
-0.000136
-0.000028
-0.000079
-0.000174
0.000164
0.000004
0.000062
-0.000158
0.000171

0.000065
0.000093
0.000044
-0.000054
-0.000082
-0.000021
0.000111
-0.000112
-0.000153
-0.000041
-0.000080
-0.000182
0.000157
0.000005
-0.000121
0.000068
0.000064
-0.881261
0.881363
0.000134

-0.000084
-0.000047
0.000027
0.000045
0.000032
-0.000033
-0.000171
0.000011
0.000080
-0.000026
0.000008
-0.000001
-0.000069
0.000074
-0.000085
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1h

-0.587104
-2.810281
-3.985281
-4.045086
-4.817478
-4.045514

-1.093137
-0.853964
-0.051308
0.576279
-0.752958
0.576568

0.000067
0.000213
-0.000193
-0.895556
-0.000309
0.894933

E=-861.657735421 H=-861.523572 G= -861.565780
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1i

E=-441.359521397 H=-441.187804 G= -441.230922
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2.907314
1.575914
0.579538
0.972769
2.352114
3.299968
3.666320
-0.059842
2.648830
4.353981
-1.371738
0.196486
1.253827
-1.632533
-2.188395
-0.735206
-3.325036

2.921964
1.861596
0.530354
0.304347
1.418599
2.699448
3.937973
-1.040352
1.245100
3.546537
-2.074198
-1.241329
2.007245
-1.724472
-0.499173
-2.521500
-3.524108
-3.628452
-4.045132
-4.045288

-633.142939639 H=-632.915097 G= -632.965690

4.538145
3.625217
2.235145
1.795710
2.763076
4.104460
5.600157
0.401833
2.427204
4.838356
-0.485999
0.040699
3.934208
0.072019

-1.209737
-1.555870
-0.550328
0.822148
1.145635
0.149020
-1.983815
1.794957
2.189324
0.401747
1.401015
2.849306
-2.590046
0.006727
2.109693
-0.925947

-0.000059
-0.000092
-0.000021
0.000059
0.000089
0.000035
-0.000104
0.000113
0.000160
0.000059
0.000071
0.000188
-0.000163
-0.000044
0.000119
-0.000076

-0.500940 -0.000037

0.386690
1.262056
0.775619
-0.633962
-1.511256
-1.010963
0.765199
-1.082831
-2.582629
-1.687664
-0.177959
-2.150555
2.335751
1.203705
1.672210
1.946288
-0.587607
-1.674317
-0.199387
-0.199118

-0.030396
-1.033688
-0.761032
0.568811
1.582153
1.287956
-0.245490
0.803448
2.591346
2.066667
-0.228061
1.799282
-2.049401
-1.512484

0.000039
0.000030
0.000160
-0.000016
-0.000025
0.000037
0.000169
-0.000128
-0.000219
-0.000044
-0.000131
-0.000055
-0.000027
-0.000271
-0.000010
0.000115
0.000227
-0.000061
0.881012
-0.880352

0.017469
-0.206261
-0.158456
0.122149

0.350193

0.298121

-0.019702
0.169491

0.565689

0.472432

-0.053889
0.406275

-0.422373
-0.331177
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1.355337
-0.599105
-1.955101
-2.791957
-2.544410
-4.171300
-2.358497
-3.923331
-1.918896
-4.742834
-4.799459
-4.359226
-5.816839

-739.178225219 H=-739.028522 G=-739.074310

3.904536
2.943613
1.568153
1.201806
2.218663
3.541596
4.954212
-0.175452
1.934602
4.316089
-1.093413
-0.495820
3.200632
-0.629846
0.642087
-1.345756
-2.563123
-2.924915
-3.329105
-2.919066

-649.416633495 H=-649.185182 G= -649.239770

-4.221138
-3.379664
-1.978738
-1.455588
-2.349637
-3.703980
-5.292012
-0.050880
-1.948476
-4.383061
0.749519
0.377209
-3.754772
0.118837
-1.174576
0.739085
2.233397
2.710604
2.998174
4.415170
5.027721
4.730589
4.571576
2.610526
2.666774
3.288951
1.599448

-1.778883
-2.343175
-0.034952
-0.989527
1.108304
-0.803387
-1.871307
1.294388
1.844628
0.339134
-1.549071
2.181727
0.482979

0.177950
1.159755
0.814270
-0.568469
-1.559069
-1.191688
0.449104
-0.877425
-2.606069
-1.949915
0.146511
-1.914077
2.211980
1.486749
1.813745
2.302072
-0.168421
-0.882124
0.941529
-0.916104

-0.159320
0.892426
0.750489

-0.501317

-1.566440

-1.398325
-0.042522

-0.611653

-2.514138

-2.215446
0.469999

-1.547990
1.850109
1.680053
1.820288
2.550936
0.496410
1.416966

-0.537612

-0.562189

-0.124042

-1.597826
0.009892

-1.435556

-2.481334

-1.304663

-1.224901

-0.383732
-0.536369
-0.017346
0.580136
-0.577720
0.620782
1.038299
-0.536209
-1.069982
0.063416
1.095188
-0.981677
0.094150

0.000457
0.000360
-0.000045
-0.000271
-0.000226
0.000131
0.000764
-0.000729
-0.000497
0.000163
-0.001064
-0.001070
0.000575
-0.000687
-0.000243
-0.000935
-0.000038
1.095141
-0.019256
-1.074178

0.094140
0.370497
0.210532
-0.237226
-0.517885
-0.354357

0.216974
-0.374511
-0.862536
-0.569507

-0.091608
-0.718846

0.710753
0.316924
0.481155
0.508584

-0.335814
-0.989295

0.142957
-0.205064
0.592205
-0.357997

-1.116015

1.224635
0.903401
2.075578
1.561397

im

E=-494.295920662 H= -494.152912 G= -494.196239

”5 ZOIZOIIOIIOIOOOOOO

ITITOOIITZOITOIITOITOOOOOO

=
o

OOIIITIZOIOIIOOOOOOO0

3.177861
2.169417
0.814396
0.514687
1.578415
2.882284
4.212878
-0.844434
1.345458
3.692706
-1.817726
-1.118211
2.374782
-1.411783
-0.161113
-2.171550
-3.207177
-4.334845

-516.591290921 H=-516.413442 G= -516.458300

3.012820
2.465865
1.059557
0.224655
0.811698
2.180703
4.090202
-1.188144
0.166419
2.626023
-1.668672
3.083876
-0.737707
0.567417
-1.115674
-2.7126372
-1.953985
-3.371648
-3.713830
-3.772410
-3.713047

-516.586441849 H= -516.409112 G= -516.454339

-1.636444
-0.558692
0.760026
0.977225
-0.147361
-1.427602
2.315134
0.007623
-2.267427
3.340787
-0.717218
3.019553
1.796050
3.822293
4.378114
2.512111
-2.873449
-4.026755

0.259532
1.193893
0.781855
-0.617111
-1.556909
-1.125486
0.581935
-0.996177
-2.616406
-1.845029
-0.016641
-2.045303
2.257390
1.352360
1.736964
2.128927
-0.346040
-0.599417

-0.590298
0.671124
0.850606

-0.307071

-1.595660

-1.732853
-0.713451
-0.094656
-2.464605
-2.721270
1.198031
1.560945
2.263445
2.125714
3.283619
1.421086
-1.210105
-1.065335
-0.536500
-2.077214
-0.535766

-0.254883
-1.118731
-0.620195
0.795646
1.652836
1.148927
1.257634
2.726916
1.830280
0.346355
-2.189406
-1.034436
-1.513008
-1.768704
0.658869
2.325186
-0.829168
0.002302

0.000132
0.000156
0.000076
-0.000020
-0.000041
0.000033
0.000191
-0.000094
-0.000119
0.000017
-0.000066
-0.000174
0.000231
0.000042
0.000108
0.000061
-0.000142
-0.000202

0.000089
0.000107
-0.000004
-0.000081
-0.000079
-0.000002
0.000152
-0.000166
-0.000145
-0.000009
-0.000124
0.000187
-0.000009
0.000041
0.000020
-0.000183
-0.000238
0.000308
-0.894699
0.000878
0.895175

0.000027
0.000052
0.000104
0.000005
-0.000047
-0.000050
0.000020
-0.000158
-0.000188
0.000051

-0.000058
-0.000127
-0.000032
0.000018
0.000242

0.000103

-0.000073
0.000058
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H -4.068748 0.632260 -0.894960 H 0.974334 3.254393 0.872300
H -4.878189 -0.676176 0.000295 H 0.974209 3.254497 -0.872158
H -4.068555 0.632451 0.894959 H -0.477572 3.819718 0.000206
C 2024119 0.556686 0.000098
1p O 2.698021 1.562188 -0.000391
E=-516.583303209 H=-516.405761 G= -516.450648 O 2570772 -0.681826 0.000174
N 0.435625 1.683847 0.000000 C 4.018104 -0.744994 -0.000116
C -0.462913 2.644674 0.000000 C 4.413219 -2.207545 0.000311
C -1.859032 2.420202 0.000000 H 4.390482 -0.219134 0.881915
C -2.314515 1.125761 0.000000 H 4.390096 -0.219760 -0.882686
C -1.786288 -1.307049 0.000000 H 5.503284 -2.292320 0.000081
C -0.833221 -2.292256 0.000000 H 4.031335 -2.717913 0.887471
C 0.546376 -1.978444 0.000000 H 4.030913 -2.718550 -0.886302
C 0.970330 -0.663404 0.000000
C 0.000000 0.398640 0.000000 1s
C -1.386883 0.055283 0.000000 =-900.986263116 H=-900.822923 G= -900.868605
H -0.080180 3.662721 0.000000 N -0.338734 -1.195018 0.000017
H -2.542923 3.260900 0.000000 C -1.358977 -0.399517 -0.000016
H -3.377218 0.905664 0.000000 C -1.316524 1.029383 -0.000023
H -2.842820 -1.550998 0.000000 C -0.054809 1.576899 -0.000071
H -1.128738 -3.335494 0.000000 C 2425274 1.278694 -0.000131
H 1.264306 -2.787154 0.000000 C 3.503842 0.425079 -0.000126
O 2.264647 -0.273842 0.000000 C 3.307728 -0.975930 -0.000071
C 3.274696 -1.272373 0.000000 C 2038442 -1.506164 -0.000018
H 4.220638 -0.733693 0.000000 C 0.911934 -0.648820 -0.000019
H 3.214541 -1.902173 0.894448 C 1.105208 0.763090 -0.000080
H 3.214541 -1.902173 -0.894448 H 0.058847 2.656797 -0.000095
H 2572037 2.353723 -0.000170
1q H 4511701 0.824000 -0.000163
E=-501.295186166 H=-501.159806 G= -501.200707 H 4.168701 -1.634684 -0.000068
N 1.002361 -1.425192 0.000000 H 1.865210 -2.575382 0.000023
C 2.264808 -1.058888 -0.000002 Cl -2.951020 -1.178853 0.000200
C 2.699413 0.288983 0.000001 C -2.559280 1.874865 0.000027
C 1.758204 1.286610 0.000000 H -3.177983 1.670515 -0.877876
C -0.655853 1.915718 -0.000001 H -3.177936 1.670489 0.877957
C -1.970756 1.518178 -0.000002 H -2.299130 2.934695 0.000035
C -2.309870 0.145811 0.000001
C -1.315744 -0.795553 0.000004 1t
C 0.061450 -0.445040 0.000000 =-555.911655517 H= -555.705051 G= -555.754294
C 0.381761 0.948937 -0.000001 N -0.488408 -1.438337 0.000000
H 2.998806 -1.860968 0.000004 C -1.801396 -1.462867 0.000000
H 3.759474 0.512835 0.000003 C -2.637133 -0.312628 0.000000
H 2049161 2.331899 0.000000 C -2.008648 0.910101 0.000000
H -0.396271 2.968543 -0.000001 C 0.099744 2.234617 0.000000
H -2.764471 2.255831 -0.000004 C 1471108 2.242951 0.000000
H -3.343712 -0.176556 0.000000 C 2212926 1.038755 0.000000
F -1.644444 -2.098198 0.000000 C 1.568477 -0.183956 0.000000
C 0.131942 -0.231166 0.000000
1r C -0.594250 0.996470 0.000000
=-708.633969212 H=-708.385750 G= -708.443686 H -2.261355 -2.450341 0.000000
N -1.581186 1.666497 0.000014 H -2.589798 1.827985 0.000000
C -0.263265 1.714428 0.000057 H -0.464370 3.160750 0.000000
C 0.532199 0.510475 0.000079 H 2.009235 3.184370 0.000000
C -0.116256 -0.707768 0.000053 H 3.292959 1.091616 0.000000
C -2.251812 -1.991198 -0.000043 O 2194371 -1.382714 0.000000
C -3.625677 -1.975398 -0.000104 C 3.614452 -1.407734 0.000000
C -4.323601 -0.742896 -0.000128 H 3.890159 -2.460889 0.000000
C -3.643560 0.452546 -0.000090 H 4.023341 -0.924558 -0.894298
C -2.226116 0.467542 -0.000026 H 4.023341 -0.924558 0.894298
C -1.524245 -0.772681 -0.000003 C -4.135818 -0.465203 0.000000
H 0.462552 -1.622838 0.000074 H -4.477234 -1.018496 -0.880730
H -1.707892 -2.930191 -0.000025 H -4.477234 -1.018490 0.880734
H -4.181892 -2.905770 -0.000135 H -4.633588 0.506640 -0.000003
H -5.407995 -0.746778 -0.000177
H -4.161417 1.404077 -0.000105 lu
C 0.336479 3.096168 0.000108 E=-746.510183201 H=-746.270632 G= -746.325189
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N -1.849888 2.089395 -0.000007 C 1.391474 -1.597496 0.000065
C -0.538619 2.015508 -0.000005 C 2.749857 -1.364859 0.000071
C 0.158870 0.783604 0.000000 C 3.258570 -0.046871 0.000064
C -0.590315 -0.384510 0.000004 C 2398662 1.028942 0.000057
C -2.822209 -1.529302 0.000008 C 1.002013 0.817719 0.000051
C -4.190949 -1.389050 0.000006 C 0.488934 -0.510808 0.000050
C -4.778773 -0.103402 0.000001 H -1.821966 2.481091 -0.000029
C -3.994636 1.027901 -0.000004 H 0.985920 -2.602294 0.000076
C -2.581982 0.929848 -0.000004 H 3.438766 -2.202130 0.000079
C -1.997677 -0.379655 0.000004 H 4.330418 0.113815 0.000068
H 0.004897 2.957217 -0.000010 H 2759185 2.050797 0.000052
H -2.361695 -2.509968 0.000013 N -0.861219 -0.743060 0.000094
H -4.824987 -2.268249 0.000009 O -2.972830 0.194003 -0.000016
H -5.858995 -0.011169 -0.000001 C -3.523324 -1.131611 -0.000425
H -4.428577 2.020451 -0.000008 H -3.206520 -1.680190 0.888465
C 1.546005 0.363000 0.000001 H -4.602370 -0.992669 -0.001234
C 1501183 -1.038954 0.000007 H -3.205151 -1.680235 -0.888787
C 2.635589 -1.832378 -0.000012
C 3.860075 -1.169826 -0.000031 1x
C 3.956464 0.236962 -0.000025 =-439.164526796 H=-439.023361 G= -439.064268
C 2790849 1.002338 -0.000017 C 0.189731 0.735972 -0.000007
H 2569474 -2.913071 -0.000026 C 0.187063 -0.661888 0.000002
H 4.772322 -1.757175 -0.000056 C 1.334832 -1.435026 0.000014
H 2.852994 2.085031 -0.000032 C 2539364 -0.729892 0.000022
O 0.197115 -1.498909 0.000008 C 2569527 0.674392 0.000014
C 5.316363 0.895524 0.000045 C 1.399079 1.429783 -0.000001
H 5.897124 0.607222 0.881610 H 1.299914 -2.516907 0.000020
H 5.897897 0.605842 -0.880548 H 3.473037 -1.279930 0.000034
H 5.230413 1.983735 -0.000831 H 3.528505 1.179205 0.000020
H 1.418428 2.512553 -0.000008
1v N -1.134584 1.182949 -0.000023
E=-596.222024588 H= -595.976419 G= -596.023277 O -1.124397 -1.070072 -0.000008
N 0.251753 -1.383768 -0.143397 C -1.845150 0.105797 -0.000016
C -0.833708 -0.667466 -0.236847 C -3.322986 -0.024869 -0.000004
C -0.893287 0.764162 -0.228610 H -3.661181 -0.574046 0.882846
C 0.265221 1.473177 -0.119463 H -3.769031 0.967855 -0.000202
C 2.751478 1.379485 0.060184 H -3.661166 -0.574403 -0.882635
C 3.909522 0.639246 0.141796
C 3.852575 -0.771708 0.128212 ly
C 2.641310 -1.419774 0.033432 E=-762.141629920 H= -762.003119 G= -762.045901
C 1.433735 -0.686901 -0.049620 C -0.349241 0.757835 -0.000017
C 1.489334 0.744144 -0.035914 C -0.422487 -0.653211 -0.000004
H 0.284624 2.559257 -0.102275 C -1.648091 -1.319103 0.000015
H 2791614 2.464249 0.069123 C -2.808980 -0.553298 0.000012
H 4.869079 1.138278 0.217120 C -2.749766 0.848895 0.000004
H 4770256 -1.345605 0.193134 C -1.529366 1.510248 -0.000009
H 2575312 -2.501307 0.020361 H -1.698739 -2.401213 0.000017
C -2.264094 -1.154997 -0.332513 H -3.772747 -1.049287 0.000017
C -2.359501 1.125643 -0.317835 H -3.670151 1.421210 0.000007
C -2.869138 -0.033869 -1.218902 H -1.468645 2.591820 -0.000012
H -3.959956 -0.078093 -1.280118 N 0.934165 1.285129 -0.000008
H -2.449572 -0.009194 -2.227102 C 1.832341 0.360501 -0.000005
C -2.932111 -0.830374 1.041469 C 3.306748 0.608776 0.000078
H -3.929809 -1.274163 1.083810 H 3.780825 0.171317 -0.882962
H -2.355972 -1.231665 1.876696 H 3.481315 1.684418 0.000060
C -3.006053 0.731437 1.048549 H 3.780727 0.171363 0.883195
H -4.041727 1.078945 1.086114 S 1.202582 -1.309337 -0.000044
H -2.476397 1.175587 1.892945
H -2.374515 -2.185427 -0.664601 1z
H -2.576880 2.142286 -0.645058 =-837.359750466 H=-837.215554 G= -837.260962

-0.080147 -0.248907 -0.033695
1.070190 0.580143 0.024706
1.003007 1.970607 0.051219

-0.263716 2.543335 0.019601

-1.416448 1.758151 -0.030797

-1.355993 0.363529 -0.056372

1w

E=-532.640943632 H= -532.475337 G= -532.520181
N 0.153712 1.895136 0.000038

C -1.124377 1.648617 0.000039

C -1.632323 0.305577 0.000115

O0O0O0000



1.895747 2.581046 0.091992
-0.362650 3.622652 0.038345
-2.397145 2.217132 -0.051371

0.185365 -1.611293 -0.081061
1.451910 -1.840322 -0.056548
2502798 -0.431140 0.027584

1.885825 -2.831730 -0.083402
-2.553010 -0.269150 -0.131840
-2.691593 -1.664968 0.160937
-3.766834 -1.838919 0.184515
-2.223264 -2.282027 -0.605032
-2.253186 -1.907074 1.131448

a

S

-0.156283 -0.672381 -0.000096
-0.217851 0.761393 -0.000082
-1.470067 1.422859 0.000033
-2.608150 0.652956 0.000216
-2.543357 -0.771823 0.000216
-1.344510 -1.442536 0.000037
-1.529359 2.505424 0.000011
-3.580898 1.131266 0.000348
-3.470496 -1.334002 0.000361
-1.293999 -2.524648 0.000016
1.119026 -1.109705 -0.000398
3.301380 -0.090876 0.000747
3.628705 -0.625058 0.893635
3.628596 -0.639171 -0.883479
3.731852 0.909461 -0.007194
1.122051 1.156473 -0.000403
1.589054 2.127902 -0.000560
1.852013 0.017196 -0.000623

C
C
C
C
C
C
C
C
C
C

lab

H
H
H
N
H
0]
H
H
H
la
E=-419.259094586 H=-419.105093 G= -419.146967
H
H
H
H
N
H
H
H
H
N

E=-722.799897991 H= -722.690803 G= -722.729065

C -0.128130 0.871607 0.000013
C 0.028110 -0.537463 -0.000004
C -2.192059 -0.935828 0.000260
C -2.482108 0.437216 0.000312
C -1.443174 1.355860 0.000178
H -2.996557 -1.664799 0.000366
H -3.514511 0.765111 0.000452
H -1.639735 2.422626 0.000210
C 2189424 0.701024 -0.000371
S 1.731735 -0.986721 -0.000160
H 3.238500 0.957360 -0.000573
N -0.953775 -1.430643 0.000109
C 1.134971 1.555716 -0.000139
H 1.238758 2.632950 -0.000157

lac

E=-1182.51831128 H=-1182.171553 G
N 2.396868 -0.985429 -0.136297
C 6.566790 -0.739291 -0.159226
O -1.491182 3.347091 0.279009
N -0.030052 1.596466 0.123866
C 5.904917 -1.985949 -0.265646
H 6.489710 -2.894281 -0.355478
C 4.532760 -2.051963 -0.256675
H 4.006262 -2.995147 -0.337985
O -4.631784 0.759668 -0.772249
C 3.755275 -0.870930 -0.140468
O -5.011727 -1.219488 -1.689625
C 4.426059 0.394938 -0.032482
O -2.862978 -2.389732 -0.676869
H -3.567312 -2.615370 -1.305198

-1182.241753

ITIIIITIOOOOIIOOIOOOO0OO0OOIIOIIOIO

5.843564
6.348895
-3.828224
-4.168200
-4.715704
-3.776999
-4.220495
-3.839101
-4.371009
-3.247965
-1.317592
-2.357343
-2.070438
-0.732866
-0.500785
0.259501
1.169786
1.173397
1.154354
1.719567
2.277822
3.637920
-2.844562
-1.978205
-2.488178
-3.336835
4.123986
7.650079

0.423888
1.380614
-1.452309
-0.516570
-2.075702
1.599914
1.649075
2.594005
-0.542197
-1.170582
2.134003
1.127452
-0.211361
-0.678105
-1.724937
0.256394
2447457
3.011070
3.173073
0.131568
1.436609
1.571072
-2.161345
-1.535646
-3.090468
-2.405145
2.538233
-0.705956

-0.045315
0.036408
1.346465
1.800877
1.199161
0.049032
1.049190
-0.390300
-0.923111
-0.073723
0.169180
0.073792
-0.027381
-0.085359
-0.206111
-0.004012
0.190490
1.127733
-0.627699
-0.027953
0.086012
0.083607
2.278616
2.506461
1.830835
3.223478
0.166771
-0.168297
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