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A new route to 2-cyano-3,3-dimethylazetidines has been developed by reaction of P-chloroimines with potassium 
cyanide in methanol which involves nucleophilic addition and subsequent intramolecular nucleophilic substitution. 

Azetidines have received considerable attention recently.1-3 
2-Cyanoazetidines have already been prepared by hydrogen 
cyanide addition to 2,3-dihydro azetes,4 by reaction of 
triphenylphosphine dibromide with azetidine-2- 
carboxamides ,5 or by ring contraction of a,y-dibromo- 
pentanecarbonitriles with amines.6 We now report a novel and 
simple synthesis of 2-cyano-3,3-dimethylazetidines (3) by 
reaction of P-chloroimines (1) with potassium cyanide in 
methanol under reflux (Table 1, Scheme 1). The yields are 
high and compounds (3) are produced exclusively. The 
formation of the four-membered heterocycle can be explained 
as originating from a nucleophilic addition of CN- across the 
imino function, followed by intramolecular nucleophilic sub- 
stitution and expulsion of C1-. 

The stable cyanoazetidines (3) were converted quantita- 
tively into the 2-imidoylazetidines (4) by reaction with 
methyl-lithium in diethyl ether, compounds (4) being hydroly- 
sed to give the corresponding acylazetidines ( 5 )  in 80-90% 
yield with aqueous hydrogen chloride (Scheme 1). On 
reaction with potassium hydroxide in absolute ethanol the 
cyanoazetidines (3) were transformed into the carbamoyl 
derivatives (6) (Scheme 1). 

The reactions of compounds (1) are analogous to those of 

Table 1. Synthesis of 2-cyanoazetidines (3).a 

R' 
CH2Ph 
Ph 
CH2Ph 
But 
CH2Ph 
Pri 
Pri 

% Yield 
R2 Reflux time/h of (3) 
H 100 88b 

Me 20 76'3' 
Ph 6 93b 
H 50 83b 
Me 1 93b 
Ph 12 89b 
Me 2.5 82d; 96b 

a Reaction conditions: KCN (2 equiv.) in methanol; all compounds 
gave spectral data (1H and 13C n.m.r., i.r., mass) in agreement with 
their structures and satisfactory analytical data. b Crude yield (no 
distillation, but purity >98%). c Yield after recrystallisation (m.p. 
59 "C). Yield after distillation (b.p. 82-85 "C). e 13C N.m.r. 
(CDCI,): 146.84 (s, quat. C), 129.08 (d, rneta-C), 119.54 (d,para-C), 

38.27 (s, m e 2 ) ,  25.29,22.28, and 20.33 (3 x q, 3 x Me); 1H n.m.r. 
(CDCl,): 1.34, 1.51, and 1.70 (each 3H, s, Me) 3.56 (2H, s, CH2), and 
6.60-7.60 (5H, m, Ph); i.r. (NaCl): Y ( G N )  2230cm-1; m/z 200 ( M + ,  
14%), 174 (6), 173 ( 5 ) ,  145 (9), 144 (52), 143 (9), 129 (lo), 118 (14), 
117 (9, 106 (9), 105 (25), 104 (12), 91 ( 5 ) ,  78 ( 5 ) ,  77 (38), 55 ( 5 ) ,  51 
(16), 44 (15), 43 ( 5 ) ,  42 (6), 41 (14), 40 (loo), and 39 (10). 

113.35 (d, ortho-C), 119.31 ( s ,  G N ) ,  66.55 (s, CGN) ,  60.80 (t, CH2), 
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N/R’ 

Me “‘CR2 KCN, + 
MeOH 

MeLi, 

KOH,EtOH 

‘I31 
-N I 

(5),R’=PhJR2=Me (4IJR’=Pri or Ph, (6),R1=Ph,R2=Me 
R 2 =  Me 

Scheme 1 

the corresponding CJ-bromoketones with cyanide.8 This high- 
yield synthesis of the cyanoazetidines (3) from CJ-chloro- 
imines, which are easily accessible from the corresponding 
carbonyl compounds [ hydroxymethylation using forrnal- 
dehyde, followed by conversion into the chloro derivative (i, 
tosylation; ii, LiC1, dimethylformamide), then imine forma- 
tion (analogous to ref. 9)], provides a new approach to this 

class of small heterocycles.5.7 In addition, some 2-cyanoazeti- 
dines can be converted into useful medicinal products such as 
appetite depressants and products which can control obesity.6 
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