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2-Phenyl-4H-naphtho(2.1-¢]-1,3.4-oxadiazine-6-ol. General Procedure.- 4-Acetyl-2-aryl-4H-
naphtho[2,1-e]-1,3,4-oxadiazine-6-ol acetate (0.01 mol) was refluxed in 0.5% alcoholic sodium
hydroxide solution on a steam bath for 30 min. The reaction mixture was cooled to 0° and
neutralised with cold 1% HCL. The solid which separated was collected and crystallized from
suitable solvents (Table 1).
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Acyl cyanides are versatile and important synthetic intermediates which have been utilized
in a variety of transformations.! The acyl cyanides have been generally prepared by the reaction
of acid halides with a variety of heavy metal (copper, silver or thallium) cyanides at high
temperature.2 Some modifications with cyanotrimethylsilane,3 tributyltin cyanide,4 potassium
cyanide with ultrasound,’ sodium cyanide with a phase-transfer catalyst,6 or impregnated on
Amberlite XAD resins’ have been reported. Recently, oxidation of aromatic cyanohydrins to acyl
cyanides catalyzed by RuCl, (PPh3); has been described.8 We now report a one-step method for
the direct conversion of aromatic or heteroaromatic aldehydes 1 to the corresponding acyl
cyanides 2.

RCHO ——»KCN'TMSC' RCOCN
CrO3
1a-d 2a-d

In method A (Eq. 1), the aromatic aldehyde ] in dichloromethane was first allowed to react
with two equiv. of potassium cyanide and one equiv. of trimethylsilyl chloride and stirred for 1
hr. Two equiv. of chromic anhydride was then added and the mixture was stirred until all the
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aldehyde had been consumed (ca. 6 hrs). The reaction presumably proceeds via formation of the
O-trimethylsilylcyanohydrin as intermediate, which under the reaction conditions is oxidized to
the aroyl cyanide. The yields of aroyl cyanides 2 are moderate to good (Table 1). Even with less
reactive aromatic aldehydes such as 4-methoxybenzaldehyde 1b, the pure aroyl cyanide 2b was
obtained without formation of the dimer as a by-product.

This synthetic method is considered to be important as a one-carbon homologation reaction.

TABLE 1. Aroyl Cyanides 2 from Aromatic Aldehydes 1

R No Yield Yielda.g mp. lit. mp.
(%) (%) (°C) (°C)
CgHs 2a 72 66f 35-36 32-33b
p-MeOCgHy  2b 67 57 62-63 58-59¢
p-CICgHy 2c 63 - 28-29 25d
2-Furyl 2d 66 63 43-44 40-41¢

a) Yields have not been optimized. b) Ref. 9. ¢) Ref. 10. d) ref. 11. €) Ref. 12.
f) Yield is 63% without addition of acetic anhydride. g) Yield by method B.

Alternatively (method B), aromatic acyl cyanide 2 can be conveniently prepared from the
corresponding aldehydes 1 by treatment with potassium cyanide, pyridinium p-toluenesulfonate
(PPTS) and pyridinium chlorochromate (PCC) in the presence of acetic anhydride (Eq. 2).

KCN, PPTS
RCHO —————> RCOCN
la-c 2a-c¢

Thus, the aromatic aldehyde 1 in dichloromethane was allowed to react with two equiv. of
potassium cyanide and one equiv. of PPTS followed by one equiv. of PCC. The reaction
mixture was stirred for ~1 hr. If 3 equiv. of acetic anhydride are added after the PCC oxidation,
the yields could be increased about 10% for 2b. The reaction presumably proceeds via formation
of the cyanohydrin, which under the reaction conditions is oxidized to the aroyl cyanide.
However, attempts to apply these methods to aliphatic aldehydes did not give the corresponding
acyl cyanides.

EXPERIMENTAL SECTION

Typical Procedures. Benzoyl Cyanide 2a. Method A.- To a stirred solution of benzaldehyde la
(1.20 g, 11.3 mmol) in dichloromethane (60.0 ml) was added potassium cyanide (1.48 g, 22.6

mmol) followed by trimethylsily! chloride (1.23 g, 11.3 mmol). The mixture was stirred at room
temperature for 1 hr. After that time, was added chromic anhydride (2.26 g, 22.6 mmol) and

384



10: 40 27 January 2011

Downl oaded At:

Volume 21, No. 3 (1989) OPPI BRIEFS

stirring was continued for 6 hrs. The reaction mixture was washed with water and then the
organic layer was evaporated in vacuo to give the crude benzoyl cyanide 2a. The crude product
was further purified by chromatography on silica gel using n-hexane: dichloromethane (2:5) as
eluent (R = 0.78) to afford the pure benzoyl cyanide 2a (1.06 g, 72%).

Method B.- To a stirred solution of benzaldehyde 1a(1.20 g, 11.3 mmol) in dichloromethane
(50.0 ml) was added potassium cyanide (1.48 g, 22.6 mmol) and PPTS (2.83 g, 11.3 mmol)
followed by PCC (2.43 g, 11.3 mmol) and acetic anhydride (3.46 g, 33.9 mmol) and stirred at
room temperature for 1hr. The reaction mixture was washed with water and then the organic
layer was evaporated in vacuo to give the crude benzoyl cyanide 2a. The crude product was
purified as above to afford 0.96 g (66%) of the pure benzoyl cyanide 2a.
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