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Me Me
Cu(OAc);.H,0, Ligand
Br CN
K Fe(CN)g, base, DMF, 130 °C, 8 h
Entry Cu Source KI (mol%) Base Yield (%)"

1 Cu(OAc)..H-O - Na,CO; 5

2 Cu(OAc)..H.O 50 Na,COs 92

3 Cu(OAc)..H-O 50 K;PO. 78

4 Cu(OAc)..H,O 50 Cs,CO4 88

5 Cu(OAc)..H.O 50 EtN 23

6 Cu(OAc)..H-O 50 K-COs 77

7 CuCN 50 Na,COs 86

8 CuCN - Na,COs 4

9 Cul 50 Na,CO; 72

10 Cul - Na,COs 13

11 CuBr 50 Na,CO; 62

12 CuBr - Na,CO; 10

13 CuCl 50 Na,CO; 74

14 Cu(OAc),H,O 50 Na,CO; 10°

15 Cu(OAc)..H-O0 50 Na,COs 10*

16 Cu(OAc).H.O 50 Na,CO; Trace®

17 Cu(OAc),H,O 50 Na,CO; 52

18 Cu(OAc)..H-0 50 - 45%
* General reaction conditions: 2-Bromotoluene (1.0 mmol), Cu source (0.2 mmol), Ligand 2 (0.2 mmol), KI (0.5 mmol), base (0.25 mmol), K,Fe(CN); (0.22 mmol), 130 °C, 8 h,
pressure tube, N; atm.* Yields are after work-up. * In the absence of ligand 2. * In the presence of benzotriazole as ligand. * In the presence of 1-H-benzotriazolylmethanol as ligand.
In the presence of TMEDA as ligand. * In the absence of base.
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MHz, CDCI3) _ (ppm) =132.6, 132.0, 129.0, 118.6,
112.1.

2-Methylbenzonitrile (Table 2, entry 2): 1H NMR
(400MHz, CDCI3) _ (ppm) = 7.38-7.43 (m, 1H),
7.34-7.36 (m,1H), 7.12-7.19 (m, 2H), 2.38 (s, 3H);
13C NMR (100 MHz,CDCI3) _ (ppm) = 141.5,
132.5,132.2,130.0, 126.1, 117.8,112.4, 20.1.

4-Methoxybenzonitrile (Table 2, entry 4): 1H
NMR (400MHz, CDCI3) _ (ppm) = 7.55-7.60 (m,
2H), 6.93-6.96 (m,2H), 3.85 (s, 3H); 13C NMR
(100 MHz, CDCI3) _ (ppm) =162.6, 133.8, 119.0,
114.6, 103.7, 55.3.

4-Acetylbenzonitrile (Table 2, entry 5): 1H NMR
(400MHz, CDCI3) _ (ppm) = 8.03-8.06 (m, 2H),
7.76-7.79 (m,2H), 2.65 (s, 3H); 13C NMR (100
MHz, CDCI3) _ (ppm) =196.3, 139.7, 132.3, 128.5,
117.6, 116.2, 26.6.

Methyl-4-cyanobenzoate (Table 2, entry 6): 1H
NMR(400 MHz, CDCI3) _ (ppm) = 8.11-8.14 (m,
2H), 7.72-7.76

(m, 2H), 3.96 (s, 3H); 13C NMR (100 MHz,
CDCI3) _ (ppm)=165.1, 133.7, 132.1, 130.0,
117.8, 116.2, 52.6.

1,4-Dicyanobenzene (Table 2, entry 7): FT-IR
(KBr,cm-1): 3097, 2232, 1504, 1401, 1200, 845,
643, 560; IHNMR

(90 MHz, CDCI3): _ =7.78 (4H, aromatic).

2-Amino-5-cyanopyridine (Table 2, entry 12): 1H
NMR(400 MHz, DMSO-d6) _ (ppm) =8.30 (d, J =
2.1 Hz, 1H),

7.68 (d, J =8.7 Hz, 1H), 7.04 (s, 2H), 6.50 (d, J =
8.7 Hz,1H); 13C NMR (100 MHz, DMSO-d6) _
(ppm) = 161.6,

153.3, 139.5, 119.0, 107.8, 94.7.

Quinoline-6-carbonitrile (Table 2, entry 13): 1H
NMR(400 MHz, DMSO-d6) _ (ppm) =9.09 (dd, J
=1.9, 4.3 Hz,

1H), 8.67 (d, J = 1.3 Hz, 1H), 8.50 (d, J = 8.5 Hz,
1H), 8.17(d, J =8.5 Hz, 1H), 8.05 (dd, J = 1.9, 8.6
Hz, 1H), 7.70 (dd, J= 4.3, 8.5 Hz, 1H); 13C NMR
(100 MHz, DMSO-d6) _ (ppm)= 153.7, 148.5,
136.8, 135.1, 130.5, 130.2, 127.3, 123.1,118.6,
109.1
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Benzonitrile (Table 2, entry 1): 1H NMR (400
MHz,CDCI3): _ (ppm) = 7.55-7.60 (m, 2H), 7.52-
7.54 (m, 1H),7.38-7.43 (m, 2H); 13C NMR (100
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