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SYNTHETIC COMMUNICATIONS, 26(20). 3709-3713 (1996) 

2-PYRIDYL CYANATE: A USEFUL REAGENT FOR 

THE PREPARATION OF NITRILES 

Ja Seo Koo and Jae In Lee* 

Department of Chemistry, Duksung Women's University, 
419 Ssangmun-dong, Tobong-ku, Seoul 132-714, Korea 

Abstract: The reaction of Grignard reagents with 2-pyridyl cyanate affords to 
give nitriles in high yields. 

The reaction of organometallics with cyanate reagents appears to have 

potential for the synthesis of nitriles. Previous methods for preparing nitriles 

from organometallics are the use of cyanogen chloride,' cyanogen bromide,' and 

cyanogen3 which are highly volatile, toxic. The reaction of Grignard or RLi(R= 

vinyl, alkynyl) reagents with phenyl cyanate4 affords to give nitriles, but the 

separation of phenol is often tedious. p-Toluenesulfonyl cyanide' has been also 

proposed as a cyanating reagent which converts functionalized organozinc 

halides into polyfunctional nitriles. 

We now report that nitriles can be conveniently prepared from Grignard 

reagents using 2-pyridyl cyanate 1. The reagent 1 was prepared by addition of 

*To whom correspondence should be addressed 
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37 10 K O 0  AND LEE 

an equimolar solution of 2-hydroxypyridine 2 and pyridine in dichloromethane 

to a cyanogen bromide 3 at 0 "C(Scheme 1). The use of triethylamine as a base 

for the preparation of 1 led to competing von Braun degradation which 

produced by-product diethylcyanamide(20%). The reagent 1 was separated by 

dissolving in THF after evaporation of dichloromethane, followed by filtering 

off pyridinium hydrobromide and obtained in 908 yield after short pathway 

silica gel column chromatography. 

The selective cyanation of a variety of Grignard reagents with 1 proceeded 

smoothly and there was no observable by-product such as the corresponding 

ketone. Furthermore, 2-hydroxypyridine is readily soluble in water and this 

method offers the advantage of the easy isolation of the product. As shown in 

Table 1, the reaction worked well with aliphatic(4a-4~) and aromatic Grignard 

reagents(4d-4g). including hindered 2,4,6-trimethylphenylmagnesium bromide 

(4h) and phenylethynylmagnesium bromide(4j). Significantly, in situ vinyl 

cyanocuprate(4i) was converted into a, p-unsaturated nitrile with retention of 

configuration. Treatment of 1 with (trunr-C,H,CH=CH),Cu(CN)Li ,, generated 

from the transmetallation between frans- 1-trimethylstannyl styrene and 0.55 

equiv of Me,Cu(CN)Li 2, gave trans-cinnamonitrile with none of cis-isomer 

detected by Glc. 

Experimental 

2-Pyridyl Cyanate 1. 

To a cyanogen bromide(3M in CH,CI,, 4 mL, 12 mmol) in dichloromethane 

(12 mL) was slowly added an equimolar solution of 2-hydroxypyridine(l.1412 

g, 12 mmol) and pyridine(0.97 mL, 12 mmol) in dichloromethane(20 mL) at 0 

"C. After 1 h, dichloromethane was evaporated under vacuum and the reaction 
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2-PYRIDYL CYANATE 3711 

00- CN 

Pyridine 

CH2C12, 0 OC, 1 h 
QoH + Br-CN 

2 3 1 

THF 
0 C, 10min 

2-PyO-CN + RMgBr R-CN + 2-PyOH 

4 

Scheme 1. 

Table 1. Preparation of Nitriles from 2-Pyridyl Cyanate and Grignard 
Reagents 

4 RMgBr. R R-CN Yield, %b 

a 

b 

C 

d 

e 

f 

g 

h 

I 

j 

~ , ( ~ J , C N  

C6b(CHZ)3CN 

c-C,H,,CN 

p-CH3C6hCN 

p-CH30C a4CN 

p-CI-C,F&CN 

a-Naphtyl-CN 

2,4,6-( CH&C ,H2CN 

PUW- C$H .&H=CHCN 

C,H,-CGC-CN 

97 

83 

80 

95 

95 

93 

83 

89 

72 

8 1  

'The reaction was canied out at -78 "C for 1.5 h using (Pm-C,&CH=CH),Cu 
(CN)Li,. Isolated and the products gave satisfactory spectral data. 
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3712 K O 0  AND LEE 

mixture was dissolved in anhydrous THF(3 x 15 mL), followed by filtering off 

pyridinium hydrobromide. The filtrate was concentrated and purified by short 

pathway silica gel column chromatography(EtOAc/n-Hexane= 111) to give 2- 

pyridyl cyanate(l.2971 g, 90%). FT-IR(neat) 3067, 2261, 1599, 1573, 1467, 

1433, 1194,777,736 cm"; ' H  NMR(300 MHz, CDCla 6 8.31(d, lH, J=4 Hz), 

7.84-7.90(m, lH), 7.30-7.34(m, lH), 7.04(d, lH, J=8 Hz); Ms rn/z(%) 120(M', 

60), 118(20), 95(100), 78(94), 67(66), 51(31); HREIMS calcd for C,H,N,O 

120.0324, found 120.03 18 

p-Methylbenzonitrile 4d. (typical procedure) 

To  a 2-pyridyl cyanate(240.2 mg, 2 mmol) in THF(2 mL) was added 

p-methylphenylmagnesium bromide(0.40 M in THF, 5 mL, 2 mmol) at 0 "C 

under nitrogen atmosphere. After 10 min, the reaction mixture was quenched 

with sat. NH,C1(20 mL) and extracted with dichloromethane(3 x 15 mL), dried 

over MgSO,, filtered, and evaporated to dryness under vacuum. The crude 

product could be purified by Kugelrohr distillation(80-85 "C/8 mm) to afford 

222.5 mg(95%) of p-methylbenzonitrile. FT-IR(neat) 3038,2925,2229, 1927, 

1609, 1514,817 cm-'; 'H NMR(CDC1,) 6 7.45(d, 2H, J=8 Hz), 7.19(d, 2H, J=8 

Hz), 2.40(s, 3H). 

Acknowledgement. We are grateful to the Duksung Women's University for fi- 

nancial support( 1995). 
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