


3104 

Scheme I 
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This sequence deserves a few comments. It is known that ketenes such as (3), generated in 

our case by photolysis of diazo ketones (2) (step a), 
4 

react with nucleophiles such as water, 

alcohols, amines 
5 

and with carbon-nitrogen double bond. 
6 

In analogy with the step 2 of our 

sequence, moreover, one report has described the preparation of N-acylimidazoles by reaction 

of ketenes with imidazoles having a free amino group. 
7 

Imidazolides such as (4), however, are 

radiation-sensitive, and under the condition of our experiment they undergo further photo- 

rearrangements (steps c, {, Scheme I). 
8 

These latter steps are amenable to the Iwasaki method 

which allows the preparation of the homologous bisnor olefins (8) by photochemical cleavage 

between carbon atoms C -C 
2 3 

of imidazolides bearing a y-hydrogen atom,prepared by reaction of 

alkanoic acids (1) with N,N'-carbonyldiimidazole (Eq 2). 
9a-f 

The results from the photolysis of a-diazo carbonyl compounds 2a-c prepared3 from stearic 

acid (la) and from the diformyl derivatives of ursodeoxycholic acid (lb) and hyodeoxycholic 

acid (lc), respectively, are shown in the Table. 
10 

Table 

LDiazoketone 
a 

Irradiation time (h) 

(2a) 60 

(2b) 3 

(2c) 3 

Olefin Yield (%jb 

(6ajC 54.7 

(6bjd 40.6 

(6cjd 35.7 

aSee Ref. 3. 
b 
The yields quoted refer to isolated samples of at least 98% purity. 'See Ref. 11. 

d 
See Ref. 12. 
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n-C,,H,,COR 

(la) R=OH %,& R” 

b)R=CHN, 

n-C,,H3,CH=CH2 

(6a) %, \ 

CKP OHCO* 

& OHCO’ R’ 

A 

(lb) R= H R’=OCHO 

R’ (lc)R=OCHO R’=H 

i 
(6b) R= H R’=OCHO (2b)R=H R’zOCHO 

(6~) R= OCHO R’= H (2c) R q OCHO R’=H 

In the course of yield optimisation studies it was observed that 

time is dependent upon the structure of the substrate. Thus, in the 

yield of olefin (6a) was obtained with an irradiation time of 60 h. 

the optimum 

case of (2a 

Conversely, 

irradiation 

), the best 

in the case 

R”= OH 

R’=OH 

R”= CHNP 

R’= CHNp 

of the a-diazo methyl derivatives of bile acids (2b) and (2~). the best results were obtained 

with an irradiation time of 3 h. Previously, A22-24-norcholene derivatives such as (6b) and 

(6c), valuable intermediates for structural elaboration of the steroidal side chain, have 

been obtained by oxidative decarboxylation of the starting steroidal acids with lead tetra- 

12 
acetate. Our procedure, giving yields comparable to the above, is a contribution to the 

general problem of degradation of steroid side chain and complements currently available 

photochemical procedures so far developed for this important task. 
Sb-f, 13a-e 

General Procedure. A solution of a-diazo carbonyl compound (2) (3 mmol) and imidazole (6 mmol) 

in anhydrous THF (200 ml) is photolyzed under nitrogen and stirring at T ranging from -5O to 

-1ooc. The solvent is then evaporated under vacua and the residue purified by column 

chromatography. Elution with petroleum ether-diethyl ether 9:l and evaporation of the solvent 

yields the pure olefin (6). 
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