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1. General

All reactions were carried out under nitrogen atmosphere with a nitrogen inlet. HPLC
solution yields are the average of two runs, isolated yields are one run. 'H NMR and “C
NMR spectra were recorded on a 400 MHz instrument with chemical shifts reported
relative to residual deuterated solvent peaks or tetramethylsilane internal standard. Gas
chromatographic analysis was performed with an FID detector and a J&W DB-1 30 m x
0.25 mm i.d. x 1.0 um column under the following conditions: flow, 1 mL/min;
temperature gradient, 60 °C to 280 °C at 1 °C/min, hold at 280 °C for 2 min. HPLC was
performed using a Zorbax SB-C18 column (1.8 um, 4.6 mm x 50 mm) using the following
conditions: eluents, 0.1% aqueous TFA and 0.1% TFA in acetonitrile; eluent gradient,
95:5 0.1% aqueous TFA/0.1% TFA in acetonitrile to 15:85 0.1% aqueous TFA/0.1% TFA

in acetonitrile from 1 to 12 min; flow, 1.5 mL/min; detector, 200 nm.

2. Representative experimental procedure

To a round bottom flask was added aryl halide (2.9 mmol), zinc cyanide (0.21 g; 1.74
mmol; 0.6 equiv) (CAUTION: HIGHLY TOXIC"), 10 wt % Pd/C* (0.13 g; 0.058 mmol; 2
mol %), 1, 1’-bis (diphenylphosphino)ferrocene (dppf) (66 mg; 0.116 mmol; 4 mol %) and
DMAC (5 mL). The resulting slurry was sparged with sub-surface nitrogen for 10 min,
and zinc formate dihydrate (46 mg; 0.29 mmol; 10 mol %) was added to the reaction
mixture. The reaction mixture was again sparged with sub-surface nitrogen for 10 min,
and was heated under nitrogen to 100-120 °C>. Reaction conversion was monitored by

HPLC. For workup procedures used to obtain isolated yields, please refer to Section 4.
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3. In-process HPLC/GC spectra versus commercially available markers

Included are copies of HPLC/GC spectra for all products in Tables 2 and Table 3. For all
entries, the first spectrum shown is the spectra of the reaction mixture and the second
spectrum is the authentic sample of the reaction product. All entries were analyzed using

HPLC except Table 3, entry 2, where a GC was used.

Table 2, entry 1: 4-acetylbenzonitrile
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Table 2, entry 2: 4-methoxybenzonitrile
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Table 2, entry 3: 4-Aminobenzonitrile
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Table 2, entry 4: 2-methoxybenzonitrile
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Table 2, entry 6: methyl-4-cyanobenzoate
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Table 2, entry 7: N-(4-cyanophenyl)acetamide
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Table 2, entry 8: 4-acetylbenzonitrile
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Table 3, entry 1: 1H-indole-5-carbonitrile
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Table 3, entry 2: pyridine-3-carbonitrile
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Table 3, entry 3: 3-methylthiophene-2-carbonitrile
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Table 3, entry 4: 6-methylpyridine-2-carbonitrile
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Table 3, entry 5: quinoline-3-carbonitrile
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Table 3, entry 6: benzothiophene-3-carbonitrile
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Table 3, entry 7: 2-methylguinoline-4-carbonitrile
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Table 3, entry 8: 1H-indole-5-carbonitrile
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4. Work-up procedures and isolated yields

Upon completion of the reaction, the reaction mixtures were allowed to cool down to

room temperature and worked up according to one of the two methods which will be

referenced to as method A or B in the yield and spectral data summary of each compound.
Method A: The reaction mixture was diluted with 10 mL of EtOAc. The resulting

slurry was filtered and the cake was rinsed with EtOAc (2 mL). The product was isolated
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by washing the filtrate with water (2 x 10 mL) and 5% NH4OH (1 x 10 mL). The organic
layer was dried with Na,SO4. The volatile was removed in vacuo to give a residue, which
was further purified by silica gel chromatography (EtOAc/heptanes) to provide the
product.

Method B*: The solids were removed by filtration. The DMAC filtrate was cooled to
10-15 °C and quenched slowly with 3 N aqueous ammonia until pH 10.5 — 11.0. The
resulting slurry was further diluted with water and the mixture was stirred for 2 h at room
temperature. The solid was collected by filtration. The cake was rinsed several times with
water and air-dried with vacuum suction for 1 h. The cake was washed three times with

heptanes and dried in a vacuum oven until constant weight.

Table 2, entry 1: 4-acetylbenzonitrile

O
O

Isolated with Method A. Input 4’-bromoacetophenone: 1.0 g (theoretical output 729 mg);

output: 649 mg (89% yield). "H NMR (400 MHz, CDClI;) oppm 8.05 (1 H, d, J = 8.4 Hz),
7.79 (1 H, d, J = 8.4 Hz), 2.66 (3 H, s). *C NMR (400 MHz, CDCl;) oppm 196.5, 139.9,

132.5,128.7,117.9, 116.4, 26.8.

Table 2, entry 2: 4-methoxybenzonitrile

(O
\

Isolated with Method A. Input 4-bromoanisole: 2.5 g (theoretical output 1.78 g); output:

1.55 g (87% yield). '"H NMR (400 MHz, CDCl3) 5 ppm 7.59 (2 H, m), 6.95 (2 H, m), 3.86
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(3 H, s). °C NMR (400 MHz, CDCl;) & ppm 162.9, 134.0, 119.2, 114.8, 104.0, 55.6.

HRMS (ES+) exact mass calcd for CsH;NONa 156.0425, found 156.0420.

Table 2, entry 3: 4-Aminobenzonitrile

xe—( Y,

Isolated with Method B. Input 4-bromoaniline: 1.0 g (theoretical output 687 mg); output:

620 mg (90% yield). "H NMR (400 MHz, CDCl;) 8 ppm 7.40 - 7.44 (2 H, m), 6.64 - 6.68
(2 H, m), 421 (2 H, bs). '*C NMR (400 MHz, CDCl;) Sppm 150.5, 133.8, 120.2, 114.5,

100.1.

Table 2, entry 4: 2-methoxybenzonitrile

H;CO,

“r

Isolated with Method A. Input 1-bromo-2-methoxybenzene: 1.0 g (theoretical output 712
mg); output: 648 mg (91% yield). 'H NMR (400 MHz, CDCl5) 6 ppm 7.54 - 7.58 (2 H,
m), 6.98 - 7.04 (2 H, m), 3.95 (3 H, s). *C NMR (400 MHz, CDCl;) Sppm 161.3, 134 4,

133.8,120.8, 116.5, 111.3, 101.8, 56.0.

Table 2, entry 5: 4-methylbenzonitrile

s
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Isolated with Method A. Input 4-bromotoluene: 2.84 g (theoretical output 1.95 g); output:
1.85 g (95% yield). '"H NMR (400 MHz, CDCl3) Sppm 7.54 (2 H, m), 7.28 (2 H, m), 2.43
(3 H, s). °C NMR (400 MHz, CDCI5) & ppm 143.7, 132.0, 129.9, 119.2, 109.3, 21.8.

HRMS (ES+) exact mass calcd for CsH;NNa 140.0476, found 140.0471.

Table 2, entry 6: methyl-4-cyanobenzoate

O
O
o

Isolated with Method A. Input methyl-4-bromobenzoate: 400 mg (theoretical output 298

mg); output: 259 mg (87% yield). 'H NMR (400 MHz, CDCl3) & ppm 8.15 (2 H, d, J =
8.0 Hz), 7.76 (2 H, d, J = 7.6 Hz), 3.97 (3 H, s). °C NMR (400 MHz, CDCl5) § ppm

165.4,133.9, 132.3, 130.1, 118.0, 116.4, 52.8.

Table 2, entry 7: N-(4-cyanophenvl)acetamide

Isolated with Method B. Input 4-bromoacetanilide: 1.0 g (theoretical output 748 mg);

output: 688 mg (92% yield). 'H NMR (400 MHz, DMSO-d6) & ppm 10.39 (1 H, s), 7.76
(4H,s),2.10 3H,s). °C NMR (400 MHz, DMSO-d6) Sppm 169.1, 143.4, 133.2, 119.1,

118.9, 104.6, 24.2.

Table 2, entry 8: 4-acetylbenzonitrile

S15



0

oy
Isolated with Method A. Input 4-chloroacetophenone: 1.0 g (theoretical output 939 mg);
output: 657 mg (70% yield). "H NMR (400 MHz, DMSO-d6) 6ppm 8.10 2 H,d, J=7.6

Hz), 8.02 (2 H, d, J = 8.0 Hz), 2.64 (3 H, s). "°C NMR (400 MHz, DMSO-d6) & ppm

197.3, 139.8, 132.7, 128.7, 118.1, 115.1, 27.0.
Table 3, entry 1: 1H-indole-5-carbonitrile

NC
0
N

H

Isolated with Method A. Input 5-bromoindole: 1.0 g (theoretical output 725 mg); output:
653 mg (90% yield). "H NMR (400 MHz, CDCI;) § ppm 8.81 (1 H, bs), 8.02 (1 H, s),
7.28 —7.51 (3 H, m), 6.65 (1 H, m). ">C NMR (400 MHz, CDCl5) & ppm 137.6, 127.7,
126.6, 126.6, 124.8, 121.0, 112.1, 103.4, 102.7. HRMS (ES+) exact mass calcd for

CoHgN, 141.0047, found, 141.0457.

Table 3, entry 2: pyridine-3-carbonitrile

2\

N

CN

Isolated with Method A with control of distillation temperature/pressure to avoid loss of
product. Input 3-bromopyridine: 2.0 g (theoretical output 1.32 g); output: 1.16 g (88%
yield). "H NMR (400 MHz, CDCl3) Sppm 8.92 (1 H, s), 8.84 (1 H, d, J = 4.8 Hz), 8.00 (1

H, d, J = 8.0 Hz), 7.47 (1 H, dd, J = 8.0 Hz, J = 5.2 Hz). °C NMR (400 MHz, CDCl5) §

S16



ppm 153.0, 152.5, 139.3, 123.7, 116.5, 110.1. Anal. calcd for CsHsN, C, 69.22, H, 3.87,

N, 26.91, found C, 69.36, H, 3.88, N, 26.82.

Table 3, entry 3: 3-methylthiophene-2-carbonitrile

S

\

NC

Isolated with Method A. Input 2-bromo-3-methylthiophene: 1.0 g (theoretical output 696
mg); output: 591 mg (85% yield). 'H NMR (400 MHz, CDCl;) S ppm 7.48 (1 H, d, J =
5.2 Hz), 6.96 (1 H, d, J = 4.8 Hz), 2.45 (3 H, s). °C NMR (400 MHz, CDCl;) & ppm
149.5, 131.6, 129.5, 114.3, 105.9, 15.3. Anal. calcd for C¢HsNS C, 58.51, H, 4.09, N,

11.37, S, 26.03, found C, 58.49, H, 4.13, N, 11.34, S, 26.05.

Table 3, entry 4: 6-methylpyridine-2-carbonitrile

N/\

NC

Isolated with Method A. Input 2-chloro-6-methylpyridine: 2.0 g (theoretical output 1.85
g); output: 1.78 g (96% yield). '"H NMR (400 MHz, CDCl3) S ppm 7.73 (1 H, t, J = 7.6
Hz), 7.52 (1 H, d, J = 7.6 Hz), 7.39 (1 H, d, J = 8.0 Hz), 2.62 (3 H, s). "*C NMR (400

MHz, CDCI;) dppm 160.7, 137.1, 133.2, 126.9, 125.7, 117.4, 24 4.

Table 3, entry 5: quinoline-3-carbonitrile
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Isolated with Method A. Input 3-bromoquinoline: 1.0 g (theoretical output 741 mg);
output: 637 mg (86% yield). 'H NMR (400 MHz, CDCl3) & ppm 9.04 (1 H, d, J = 2.0

Hz), 8.55 (1 H, d, J = 2.4 Hz), 8.18 (1 H, m), 7.91 (2 H, m), 7.70 (1 H, m). *C NMR (400

MHz, CDCI;) 6ppm 149.7, 148.8, 141.5, 132.8, 128.9, 128.5, 128.3, 126.2, 117.1, 106.6.

Table 3, entry 6: benzothiophene-3-carbonitrile

CN

¢S

Isolated with Method A. Input 3-bromobenzothiophene: 1.0 g (theoretical output 747
mg); output: 613 mg (82% yield). "H NMR (400 MHz, CDCl3) oppm 8.14 (1 H, s), 8.02
(1H,d,J=8.0Hz),7.93 (1H,d,J=8.0Hz),7.49 - 7.58 (2 H, m). >C NMR (400 MHz,

CDCl3) 6ppm 138.5, 137.6, 137.3, 126.2, 126.0, 122.6, 122.6, 114.4, 107.2.

Table 3, entry 7: 2-methylguinoline-4-carbonitrile

@
/
N

Isolated with Method A. Input 4-chloroquinaldine: 1.0 g (theoretical output 947 mg);

output: 729 mg (77% yield). "H NMR (400 MHz, CDCI3) 6 ppm 8.01 — 8.06 (2 H, m),

7.74 (1 H,t,J=7.6 Hz), 7.60 (1 H, t, J = 7.6 Hz), 7.54 (1 H, s), 2.72 (3 H, s). C NMR
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(400 MHz, CDCl3) o ppm 158.4, 147.8, 131.2, 129.5, 128.2, 125.9, 124.7, 124.0, 118.9,

115.7,25.2.
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5. Copies of "H and C NMR of isolated products

Table 2, entry 1: 4-acetylbenzonitrile
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Table 2, entry 2: 4-methoxybenzonitrile
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Table 2, entry 3: 4-Aminobenzonitrile
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Table 2, entry 4: 2-methoxybenzonitrile
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F1 = 100.622833 MHz
F2 = 1.000000 MHz
EW1 = 2403846 Hz
AT1= 136sec
Hz perPtisiD= 073 Hz
SW2= 1.00 Hz
Hz perPt2ndD = 1.00Hz
01 100830137 He
o2 1800.5200 Hz
LE1= 0.00 Hz
TP A= 000
B 0.00
<= 000
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Table 2, entry 5: 4-methylbenzonitrile

i v )
EZHSR g
P P P P o~
| | f C\Program Filesinew nuts\DATA\Spdata
|{ MMRB00S, CDCI3,
Thu Sep 09 17:02:02 2010
USER: nnw
SOLVENT:
Experiment = zg30
Pulse length = 12.000 usec
Recycle delay = 1.000 sec
My = 168
PTS1d = 32768
Fi = 400.132477 MHz
F2 = 1.000000 MHz
SW1= BI23.88Hz
AT1= 308sec
Hz perPt1stD= 0.25Hz
EwWa2= 1.00 Hz
Hz perPi2ndD= 1.00Hz
O1 = 2471.0088 Hz
02 = 24709680 Hz
= LB1= 000 H=z
Fes TP A= 000
B= 0.00
C= 0.00
g -2
|
M.t A A h
T T T T T T T T T T T T T T T T T T T T T
10 ] 8 4 2 PPM
bl E i & IEE 5
b & - - 3
o Rie 2
| | | C:\Program FiIes'-Lew nuts\DATAEpdata
| NMRE00S, COCI,
| Thu Sep 06 18:50:50 2010
USER: nmr
SOLVENT:
Experiment = zgpg20
Pulse length T.400 usec
Recycle delay = 2.000 sec
NA = 1024
PTS1d = 32768
F1 = 100.622833 MH=z
F2 1.000000 MHz
SW 2403548 Hz
ATi= 1.3Bsec
Hz per PE1stD= 073 Hz
SW2= 1.00 Hz
Hz per Pt2ndD = 1.00Hz
10083.0137 Hz
1600.5200 Hz
1 N Il j
T T T T T T T T T T T T T T T T T T T T T T
200 120 100 L a PPM
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Table 2, entry 6: methyl-4-cyanobenzoate

7764

T 7748

1 NMRBO0S, COCI3,

Thu Sep 18 14:02:56 2010
USER: nror

SOLVENT:

Exp=riment = zg30

Puise length = 12.000 usec

Fecycle delay = 1.000 z=c
NA =
PTS1d = 32788
F1 = 400132477 Mz
1.000000 MHz
8223.88 Hz
AT1= 3.08sec
Hz per Pt 1siD = [.25 Hz
SW2= 1.00
Hz per Pt 2ndD = 1.00Hz
01 = 2457.0004 Hz
02 = 2470.9888 Hz
LB1= 000 Hz
TP A= 0.00
B= 0.00
C= 000
§ 3
[~ [
US| Y | GO | n |
T T T T T T T T T T T T T T T T T T T T T
10 8 a] < 2 0. PPM
™ o o o
¥ BET gg¥ £
B GHE g} o
| I\ | C:\Program F new nuis\DATASpdata
| II| MNMRBO0S, CDCI3.
Thu Sep 18 15:02:05 2010
‘ | USER: nmr
SOLVENT:
Recycle delay = 2000 sec
MA = 1024
PTS1d=327688
F1 = 100822833 MHz
= 1.000000 MHz
EWT= 2403548 Hz
ATi= 138sec
HzperFt istD = D73 Hz
SW2= 100 Hz
Hz per Ft2ndD'= 1.00 Hz
©O1 = 10083.0137 Hz
02 = 1600.5200 Hz
LB1= 000 Hz
TP A= 00O
B= 000
C= 000
| |
T T T T T T T T T T T T T T T T T T T T T T T
200 120 100 L o PPM
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Table 2, entry 7: N-(4-cyanophenyl)acetamide

& = ® LEE
I‘;I -~ L] IR K]
| C:\Program Files\new nuts'\DATA\Spdata
\ NMRB00G, DMS0,
Thu Sep 16 23:18:25 2010
USER: nmr
SOLWVENT:
2 Experiment = 2g30
FPuize length = 12.000 usec
Recycle delay = 1.000 sec
A = 8

PTS1d = 32788

F1 = 400132477 MHz

F2 =
SWi=
ATt=

1.000000 MHz
8273.68 Hz
2.98 sec

24733077 He
24709606 Hz
0.00. Hz

400
1
o
i
=]

o
o
n—|
=]

188,141
143476
133z

11507
- it
104 636
40087
30887
— 39677
39470
30253
30052
38841
24178
/_

T
PFM

C:\Program Filesinew nuts\DATA S pdsta

NMRBODS, DMSO,
Fri Sep 17 00:18:34 2010
USER: nmr
2 SOLVENT:
Experiment = zgpg3d
Pulse length =  7.400 usec
Recycle delay = 2.000 z=c
MNA = 1024
PTS1d = 32758
F1 = 100.622332 MHz
F2 = 1000000 MHz
SWi= 2403848Hz
ATi= 138sec
Hz perPt st = 073 Hz
SW2= 1.00 Hz
Hz per Pt ZndD = 1.00Hz
o1 100126824 Hz
oz 1800.5200 Hz
LB1= 000 Hz
TP A= 000
B= 0.00
C= 000
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Table 2, entry 8: 4-acetylbenzonitrile

300

C\Pregram Files\new nuts'\DATASpdata

NMRBOOS. DMSO,

Mon Sep 27 14:07:10 2010
USER: nmr

SOLVENT:

Experiment = 2930

Pulse length = 12.000 usec
Recycle delay = 1.000 s=c
NA= B

PTE1d = 32768

1 = 400.132477 MHz
F2 = 1.000000 MH=z
SW1= 822383 Hz
AT1= 208sec
HzperPtistD= 025 Hz
SWw2= 1.00 Hz
HzperPtZndD = 1.00 Hz
01 = 24734258 Hz

10 ]

-
5]
x4
b
&

132738
128733

118140

11311

oz 24700868 Hz
LB1=000 Hz
TP A= 000D
B= 0.00
C= 000
T T T
2

C\Program Filesinew nuis\DATAEpdats

NMREDDE, DMS0,
Mon Sep 27 15:08:14 2010

Fulse l=ngth 7400 usec
Recyda delay = 2000 sec
NA = 1024

FTS 32763

0.G22833 MHz

F2 = 1.000000 MHz
SW1= 24038468 Hz
AT1= 1.20sec
HzperPtisiD= 073Hz
SwW2= 1.00 Hz

Hz perPi2ndDi= 1.00 Hz
01 = 10012.6924 Hz
1600.5200 Hz
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Table 3, entry 1: 1H-indole-5-carbonitrile

- e e T
SrhBRIEC IR B S

z SFE9SIERBREERT
L e e e o S Sl - R

BERE
& I |
| C:\Program Filesinew nuts\DATA\Bpdata

MMRBOOS. CDCI
Fri Aug 20 13:14:47 2010
USER: nmr

SOLVENT:

Experiment = zg20

Fulse length = 12.000 usec
Recycle delay = 1.000 s=c
MH& = -]

2768
0.132477 Mz
1.000000 MHz

SW1= BIZ3EBHz
ATi= 308sec

Hz per PiistD = 025 Hz
SW2= 1.00 Hz

Hz per Pi2ndD = 1.00Hz
o1 = 7

100

T T T
10 8 8 4 2 0 PPM

137583

— 137556

MMR3008, CDCI3,

Fri Aug 20 14:14:35 2010
USER: nmr

SOLVENT:

Experiment = zgpg30

FPulse l2ngth T400 usec
Recydie delay =  2.000 sec
MA = 1024

PTS1d = 32768

F1 = 100.622823 MHz

10
2 \ 9 £2 = 1.000000 MKz
N
H
8

| ’/ C\Program Filesinew nuts\DATA\Spdata

SW1= 2403848 Hz
AT1= 1.35sec

Hz perPiistD= 073 Hz
SW2= 1.00 Hz

Hz per Pt 2ndD = 1.00Hz
o1 10063.0137 Hz
o2
LBt

= 18005200 Hz
TP A=

T T
200 120 100 & 0 PPM
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Table 3, entry 2: pyridine-3-carbonitrile

ce weon
=88 £ BEES
w0 oW [ S
4 3
2 .8 15
|

Cr\Program Files\mew nuts\DATA Epdata
NMREDOS, TDCIZ,

Thu Sep 16 18:41:42 2010
USER: nmr

SOLVENT:

Experiment = zg30

Fulse length = 1Z.000 ussc
Recycle delay = 1.000 sec
NA = 8

PTS1d = 32768

F1 = 400132477 MHz

F2 = 1.000000 MHz

SW1 822388 Hz

AT1 388 sec
HzperPtistD= D25H=z
SW2= 1.00Hz

Hz per Pt ZndD= 1.00 Hz
01 = 247832515 Hz

2 = 2470.0668 Hz
LB1=1000 Hz
TP A= 000

Ty

153 030

15
—— 152 48
1392

123668
L
140

116
11

]
[t
=}

new nuis\DATANSpdata
MMRBOO8, CDCI3,

Thu Sep 18 19:40:56 2010
USER: nmr

E0OLVENT:

Experiment = zgpg30

Pulzs iengtl 7400 usec
Repycle delay = 2000 sec
Y 024

PTS1d = 32768

F1 00.522832 MHz

F2 1.000000 MHz
SW1= 2403848 Hz

ATl = 13fsec
HzperFtistD = 073 Hz
SWZ= 1.00 Hz
Hzper Pt 2ndD = 1.00Hz
01 = 100563.0137 Hz
1600.5200 Hz

000 Hz

\./ C\Program

T
PFM
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Table 3, entry 3: 3-methylthiophene-2-carbonitrile

5
3

= R o £l
[ o i
WY
|
VooV
II '| C'Program Files'new nuts'DATA Spdata
MMRBODS, CDCI3,
Thu Sep 09 14:58:14 2010
1 USER: nmr
S SOLVENT:
Experiment = zg20
6 NC 5 2 Pulse length = 12.000 usec
\ / Recycle delay = 7.000 sec
MA = &
4 38 132477 MHz
1.000000 MHz
7 822368 Hz
3.08 sec
™ HzperPt1stD= 025Hz
SW2= 1.00 Hz
Hz per Pt 2ndD = 1.00H=z
01 = 24862153 Hz
02 = 24709866 Hz
LB1= 0.00 Hz
TP D.00
B= 0.00
C= 000
& 8
[':! o
: | | |
T T T T T T T T T T T T T T T T T T T
1a ] a 4 2 0 PPM
- v m ™ § oy =
g B3 i 8 g4 E
§ 58 : 8 REE i
| Ci\Program Filesinew nuis\DATA\Spdata
Thu Sep 0B 15:57:24 2010
USER: nmr
SOLVENT:
Experiment = zgpgal
Pulze length 7.400 ussc
Fecycledelay = 2.000s=c
1 NA = 1024
5 S o PT51d = 32788
100.822833 MH=z
6 NC 1000000 MHz
\ / 240358.46 Hz
4 3 Hz per Pt 1stD= D73 Hz
SWZ= 1.00 Hz
7 Hz per Pt 2ndD = 1.00Hz
1 = 100G3.0137 Hz
02 = 1800.5200 Hz
LB1=000 He
TP A= 0.00
B 000
C= 000
.|
T T T T T T T T T T T T T T T T T T T T
200 120 100 i) a PPM
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Table 3, entry 4: 6-methylpyridine-2-carbonitrile

3 =
= i
- ]
'}
C:\Program Files\new nuts'\DATA\Spdata
3 MMRBODE, Ci3,
Mon Sep 08 11:24:50 2010
2 4 USER: nmr
= | SOLVENT:
Expariment = 2g30
7 1 & Pulse leng 12.000 usec
— N 5 9 Recycle delay 1.000 sec
7 NA = 18
8 N 6 PTS1d = 32788
F1 = 400.132477 MHz
AT1= 3.08 sec
Hz per Pt 1stD = 025 Hz
2 SW2= 100Hz
"™ HzperPtZndD= 1.00Hz
01 = 2470.8531 Hz
QOZ = 2470.9666 Hz
LB1= 0.0D Hz
TP A= 000
B= 0.00
C= 000
-
A |
T T T T T T T T T T T T T T T T T T T T T
10 8 a] = 2 0 PPM
: g = 3
Vi CProgram Filesinew nuts\DATA Spdata
| MMRBODS. CDCI3,
\
| I Mon Sep 06 12:23:56 2010
USER: nmr
SOLVENT:
Experiment = zgpg3a0
Pulse length =  7.400 usec
3 Eicyclc-]cciilzy = 2000 sec
2 = 4 il
PTS1d = 32758
= 100.8225833 MHz
F1 = 100822833 MH
1 ~ F2 = 1.000000 MHz
7 5W1 2403848 Hz
P N 5 9 AT 3B sec
N7 HzperPtistD= 073 Hz
8 6 SW2=  100Hz
Hzper Pt 2ndDi= 1.0C Hz
01 = 10062.0137 He
2 = 1500.5200 Hz
LB1= 0.00 Hz
TP A= 0.00
B= 0.0
C= 000
L | .
T T T T T T T T T T T T T T T T T T T T T T T
200 150 100 50 o PPM
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Table 3, entry 5: quinoline-3-carbonitrile

5

g

=

187

CProgram Filesinew nuts'\DATA Spdat
NMRBOCS. CDCI3,

Mon Sep 06 10:19:28 2010

USER: nrmr

SOLVENT:

Expeariment

Fulzse length

400132477 MHz
1.000C00 MHz
SW1= 822388 Hz
AT1= 308 sec

Hzper Pt 1stD = 025 Hz
SW2= 1.00 Hz

Hzper Pt2ndD= 1.00Hz
2487.5562 Hz
2470.9866 Hz

000 Hz
TP A= 000
B= 0.00
fr
3
9
5 L2 |8 g
o gl e -

T T
10 2 8 4 2 o PPM

ETY)
77087
575

149728
7

TT——— {48 7RE
106 554
7

-7

Co\Program Filesinew nuts\DATA\Spdata
WNMRBOOS, CDCI3,

bfon Sep 08 11:18:05 2010

USER: nmr

delay = 2000 sec
024

PT51d = 32768

100.522833 MHz

SW1= 2402848 Hz
ATli= 138ssc
HzperPtistD= 073 Hz
SW2= 1.00 Hz

Hz perFt2ndD = 1.00Hz
01 = 10063.0137 Hz

e} 1800.5200 Hz
LBi= 000 Hz
TP A= D.0OD

.00
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Table 3, entry 6: benzothiophene-3-carbonitrile

C-\Program wnew nuts\DATASpdata
NMRBODE, CDCI3,

Sat Aug 21 16:37:51 2010
USER: nmr

SOLVENT:

Experiment = zg30

Puise length = 12.000 usec
Reoycle delay = 1.000 sec
MA =

PT51d = 32788

F 400.132477 MHz

F2
SW1=
AT1 =

1.000000 MHz

822368 Hz
3.65 sec

Hz perPt 1siD= D25 Hz

SWZ=

1.00 Hz

Hz per Ft 2ndD =

1.00 Hz

2471.0088 Hz

24700866 Hz
LBi=000 H=z

E TP A= 00D

i
=t
o
)
=

107.158

7]

1Z8mM7
122 879

128228
122587

g

C:\Program Files'new nuts\DATA Spdata
HMRBOCS. CDCI2,

Sat Aug 21 17:37:00 2010

USER: nmr

SOLVENT:

Experiment = zgpg30

— 13853
— 13758
137K

_/
T
114358

Pulse length =
Recycle delay =

7.400 usec
2.000 sec

10 FTS1d = 32768
2 N\ F1 = 100.822832 MHz
N N F2 = 1.000000 MHz
11 SW1= 2403946 Hz
ATi= & sac
Hz per Pt istli= 0.2 Hz

, MA = 1024
3

SWi=

1.00 Hz

Hz per Pt 2ndD =

1.00 Hz

o1 =

10052.0137 Hz

1600.5200 Hz
00 Hz

T T
100 = 0 PEM
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Table 3, entry 7: 2-methylquinoline-4-carbonitrile

Nl

o

CAProgram Filesinew nuts\DATAEpdata
NMREC08, CDCI3,

Fri &ug 20 15:23:31 2010

USER: nmr

SOLVENT:

Experiment = zg30

Fulse length = 12.000 usec

Recycle delay = 1.000 sec
NA g
PTS1d
F1 =
F2 = 1.000000 MHz
8223 88 Hz
T 3.85 sec
Hz per PtistD= 0.25Hz
SW2= 1.00 Hz

Hz per PiZndD = 1.00Hz
01 = 24340373 Hz

oz 2470.0886 Hz

LB1 .00 Hz

F A= 000

&7

11

Co\Program Filesinew nuis\DATA\Bpdata
MMRBOOE, CDCI3,
Fri Aug 20 16:22:38 2010
USER: nmr
SOLVENT:
Experiment = zgpg30
Fulse length = 7400 usec
Reoyda delay = 2.000 sec
MA = 1024
PTSid=232768
F1 = 100.622833 MHz
F2Z = 1.000000 MHz
SWi= 24036848 Hz
AT1= 138sec
HzperPilsiD= 073 Hz
SWz= 1.00 H=
Hz per Pt 2ndD = 100 Hz
01 = 10083.0137 Hz
16005200 Hz
LB1=000 Hz
TP A= 0.00

= 000

T
OFFM
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References and Notes:

1.

The reaction should be scrubbed with an aqueous NaOH solution. Cyanide
containing waste should be decontaminated using a solution of NaOCI in water
(CLOROX bleach). See: Lunn, G.; Sansone, E. B. Destruction of Hazardous
Chemicals in the Laboratory, 2™ ed., Wiley & Sons: New York, 1994; pp 133-
138.

Reproducible results were obtained with all lots of Pd/C tested. Most of the
reactions were run using 10 wt. % Pd/C purchased from Aldrich (wet, Degussa
type E101 NE/W).

See Table 2 and Table 3 for actual reaction temperature for each substrate.
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