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Novel C-C Bond Cleavage of a-Azido Steroidal Ketones 

By THOMAS T. TAKAHASHI" 

(Department of Chemistry, The Jikei  University School of Medicine, Kokuryo, Chofu, Tokyo, 182, Japan)  

and JAMES Y .  SATOH 

(Department of Chemistry, Rikkyo U.niversity, Nishi-Ikebukuro, Tokyo, 171, Japan)  

Summary 6- A zido steroidal ketones were converted into 
o-cyano carboxylic acid derivatives with bromine in 
acetic acid at room temperature. 

OIJR interest in new synthetic approaches to biologically 
active steroidal alkaloids led us to investigate C-C bond 
cleavage of various a-azido steroidal ketones. Thus far C-C 
bond cleavage reactions giving o-cyano carbonyl derivatives 
have been studied in the Beckman fragmentation of a- 
substituted oximesl and in the nitrosolysis of ketones.2 
However, C-C bond cleavage of a-azido ketones is unknown. 

We report new C-C bond cleavage reactions of the 
steroidal a-azido ketones (1)-(4) with bromine to provide 

R5 

R3 

t The azido ketone (4) was synthesized from 3 ~-acetoxy-2l-bromo-5a-pregnan-2O-one by Zbiral's method (ref. 3). 

$ The carboxylic acid (5 )  was identified by comparison with an authentic sample. 
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w-cyano-carboxylic acid derivatives. In a typical experi- 
ment, to a solution of 2cc-azid0-5~c-cholestan-3-one3 (1) 
(400 mg) in acetic acid (20 ml) was added bromine (150 mg) 
in acetic acid (10 ml) with stirring for 40min at  room 
temperature. Crystallization of the resulting oil from 
hexane-ether (9: 1) gave (6)  (310 mg), m.p. 171-174 O C ,  in 

$8 H17 ?8"17 

A 
R1 R, 

(6) CN CO,H 
(7) CN C0,Me 
(8) CO,H CN 

(9) 

80% yield, which was identified on the basis of the following 
evidence. Its i.r. spectrum showed the presence of a carbo- 
xylic acid and nitrile group (2240 cm-l), its n.m.r. spectrum 
showed peaks at  6 2-50 (m, 4H, 1- and 2-CH,) and 8-84br 
(lH, CO,H), and its mass spectrum had peaks a t  m/e 415 
(M+), 375 (base peak, M+-CH,CN), 356 (M+-CH,CO,H), 
315 (M+-C4H,C0,H), and 302 (M+-C8Hl,) (see fragmen- 
tation pattern in the Figure). 

The seco-cyano carboxylic acid (6)  was converted, in high 
yield, with HCl-MeOH into the corresponding methyl ester, 

L 
356 
FIGURE. 

(7), m.p. 88-89 "C, whose structure was also proved by spec- 
tral data. Results for other azido ketones are in the Table. 

TABLE 

Compd. solvent M.p./'C Yield, % 
Recryst. 

Ether 248-250 70 
Hexane-ether 17 1-1 74 80 

Hexane 162-1 64 71 
Hexane 221-223 29 

(5) 
(6) 
(8) 
(9) 

All products gave satisfactory analytical data. This method 
affords a new simple procedure for C-C bond cleavage of a 
variety of azido ketones, providing products with useful 
functional groups ; it differs from conventional methods in 
that direct cleavage into cyano-carboxylic acid derivatives 
is accomplished. 
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