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Recently Adam and Schreiber (l), on attempting to apply the 

Hofmann-L8ffler reaction (2) to the N-chloro compound I, 

diecovered a new type of fragmentation, the main products 

obtained on UV irradiation being the 20(R) and 20(S)-chloro- 

5a-pregnane-3!3-ol (II). We have now shown that this same type 

of fragmentation occur8 on the W Irradiation of N-chloro- 
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conline (III) yielding 

Hofmann (3) found that 
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propyl chloride and ~l-plperldelne. 

the thermal decomposition of N-bromo- 

conllne afforded 1-azablcyclo[4,3,0]nonane (IX) In 40 $ yield, 

and we have shown that thle compound Is also one of the 

products of the photolyalrr of III . 
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Figure 1, PhotochemIcal deeomposltlon of N-chloroconllne 

N-Chloroconllne (a pale yellow oil, plcrate, m,p. 224,225O), 

was obtalned in 95 $ yield by adding sodium hypechlorite 

solution to a cooled aqueous solution of DL-conllne hydro- 

ahhlorlda. The N-chloroaonllne , dissolved In concentrated 

sulfurlo aoid in a quartz flask, was irradiated with an 

Hanovla high pressure mercuTg lamp, Model 16200, for nine 

hours, keeping the solution below 30.. The brown solution was 

then added to ice and the mixture extracted with ether . 

Evaporation of the dried ether extract afforded propgl chloride 
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In 25-35 $ yield. Its Identity was established by determination 

of Its infrared spectrum and by gas chromatography*. The acid 

solution from which the propyl chloride had been extracted was 

made basic with sodium hydroxide and extracted with ether . 

Al-Plperldeine was detected in the extract by condensation 

wlth o-aminobenzaldehyde which affords a 2,3_tetramethylene- 

1,2-dlhydroqulnazolinlum salt (X), Isolated as Its plcrate, 

m.p. 169-171° (lit.(4), m.p. 170-172'). The estimated yield 

of A'-piperldelne based on the yield of this derivative was 

only 6-8 $, considerably less than the yield of propyl chloride. 

However this low yield may be due to the fact that $-plperlde- 

lne readily undergoes self condensation to yield tetrahydro- 

anabaslne and lsotripiperldeine (4). Concentration of the 

solution from which the plcrate X had been removed yielded 

crystals of the picrate of l-azablcyclo[4,3,0]nonane (22-38 $ 

yield), m.p. 226" (lit.(5), m.p. 2260). The Identity of this 

compound was confirmed by the preparation of its hydrochloride, 

m.p. 202' (lit. (6), m.p. 202-203O). 

The products obtained by the photolysis of N-chloroconilne 

in concentrated sulfuric acid can be rationalized on the basis 

of conclusions which Corey and Hertler (7) reached as a result 

of their Investigations on the mechanism of the Hofmann-Lt!ffler 

reaction. It Is considered that the protonated N-chloroconllne 

*A solution of the reaction product In carbon tetrachlorlde 
(b.p. 76.8”) was chromatographed In a Perkln-Elmer Vapor 
fractometer, Model 154, with a polypropylene gl 

1 
col-LB 550-X 

column at 40". Authentic propyl chloride (b.p. 7.20) and the 
reaction product had Identical retention times of 7 min. 54 
sec., compared with a retention time of 23 min. 48 sec. for 
the solvent carbon tetrachloride. 
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(IV) decomposes yielding the amlnlum radical VI, which can 

undergo reactions by two routes . A 1-5 hydrogen migration 

yields V, which on reaction with a second molecule of the 

protonated N-chloroconllne affords the chloro derivative VII 

and the amlnlum radical. Azablcyclo[4,3,0]nonane la formed 

when the reaction mixture is made alkaline . An alternate 

mode of decomposition of the amlnlum radical (Indicated by 

dotted lines In Fig. 1) yields the protonated A'-piperldelne 

(VIII) and a propyl radical which then affords propyl chloride 

by reaction with IV . A similar type of mechanism has been 

suggested for the photolytlc decomposition of tertiary 

hypochlorltes (8). The yields of pyrrolldlne derivatives 

In the Ho-n-Ltlffler reaction are often quite low (2), and 

it Is possible that the fragmentation which we have described 

here Is a common side reaction. 
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