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several oliphotic nitromines with tributyltin hydride in the 

presence of AIBN led to the formation of the corresponding nitrosamines. The nitrosamines 

underwent denitrosation when submitted to further treatment with tributyltin hydride. The 19- 

methyl steroid (9) was synthesized by a-olkylation of the nitrosamine (2). 

Interest in nitrosamines has increased recently since their role os environmental 

carcinogens become apporent,' and because of their interesting utility in organic synthesis 

particularly for the umpolung of amine reoctivity.2 We have recently reported the synthesis of 

1,4-nitroepimine compounds by photolysis of N-iodonitromines generated "in situ" by reaction 

of 
3 

the corresponding primary nitromines with lead tetraocetate and iodine, or iodosobenzene 

diacetate and iodine (eq. 1).4 

It is known that nitramines are not suitable derivatives to produce umpolung of amine 

reactivity, 
5 

whereas nitrosomines are. To achieve the sequence shown in eqs. 1 and 2, 

formation of a-olkyl pyrrolidines from primary omines, we were prcmpted to find o reducing 

agent capable of transforming aliphotic nitramines into the corresponding nitrosomines, os we 

were unable to find a description of this reaction. 
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The reduction of sever01 oliphotic nitramines with the system n-Bu3SnH/ 

azobisisobutyronitrile (AIBN) to the nitrosamines is summarized in Table I. The nitramine (11, 

previously obtoined by intramolecular cyclizotion of 6&nitramino-5a-cholestan, 4 
reacts with 

n-Bu3SnH/AIBN, to give the nitrosomine (21, ’ in 56% yield (entry 1). The presence of the 

radical initiator AIBN proved to be critical because tihen it was excluded the reaction did not 
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(1) R’= NO2 ; R2= H 

(2) R’= NO ; R2= H 

(9) R’= NO ; R2= CH3 

(10) R’= COCH3 ; R2= H 

HO 

(3) R = NO2 

(4) R = NO 

R- 

(5) R = NO2 (7) R = NO2 

(6) R = NO (8) R = NO 

(11) R = COCH3 

proceed (entry 2). Attempts to improve the reaction by increasing the temperature ‘were 

unsuccessful (entries 3 and 41. The reaction was extended to different steroid and triterpene 

derivatives OS shown in entries 5-7. A typical experiment is described as 

refluxing solution of n-Bu SnH 
3 

(5 mmol) in benzene (60 ml) was added dropwise 

o solution of N-nitramine (1) (1 mmol) and AIBN ( 1 mmol) in benzene (40 ml). 

kept under reflux for 20 h while stirring, worked up as usual, and the crude 

by chromatography on silica gel. 

follows. To a 

and under argon, 

The reaction was 

product purified 

These results suggest that the reduction moy involve the one electron transfer reaction 

from tin radical to the nitramine compound at the key step with deoxygenation and formation of 

bis(tributyltin) oxide (eq. 3) that reacts further with an excess of the hydride to afford 

hexabutylditin (eq. 4). As a matter of fact, the only tin compound isolated from the reaction 

mixture was hexabutylditin. The reaction of organotin hydrides with orgonotin oxides to give 

hexaalkyldistannanes is well documented, 
11 

and proceeds under similar conditions. 

. 

\ \ 
N-NO2 + 2 Bu3Sn* - N-NO + 

/ / 
(Bu3Sn120 (31 

(Bu3Sn120 + 2 Bu3SnH - 2 Bu3Sn-SnBu3 + H20 (4) 

However, the formation of hexabutylditin directly by reaction of the hydride with the 

intermediate formed by addition of n-Bugs”* to the nitramine cannot be ruled out. 
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