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Summary : The nitro group in tertiary or secondary aliphatic nitro
compounds is replaced by hydrogen or deuterium on treatment with
tributyltin hydride or tributyltin deuteride, respectively.

The utility of aliphatic nitro compounds is firmly established both for

the manifold transformations of the functional group and for the creation of

1)

new carbon-carbon bonds under extremely mild conditions. However, the

synthetic application of aliphatic nitro compounds should be extended if

efficient and selective methods become available for replacing the nitro

2)

group by hydrogen or deuterium. We have discovered that tin hydrides or

deuterides are excellent reagents for this purpose.
The nitro compounds listed in the Table were each treated under

nitrogen with 1.2 equivalent of Bu,SnX (X = H or D) in refluxing benzene in the

3
presence of azobisisobutyronitrile (AIBN, 20 mol%) to give the reduction

products listed. The reduction products are readily separated from tin

3)

compounds by passing through silica gel using hexane or benzene.

\
R-NO, + Bu ,SnX AIBN (20 mol%) R-X +  Bu.snono>)

3
X =Hor D

benzene, reflux
1-2 h
Thus, the nitro group in tertiary nitro compounds and some secondary nitro
compounds substituted by electron accepting groups is replaced by hydrogen or
deuterium in good yield. However, other secondary or primary nitro compounds
are inert to the present procedure. Under the present conditions Bu3SnH
replaces the nitro group selectively by hydrogen without affecting other
functionalities such as keto, ester, cyano, chloro, or organic sulfur groups
as shown in the Table. Some of them are generally reduced with Bu,SnH in the

3
4) This selectivity enhances the

absence of the nitro group in the molecule.
utility of the present reaction in organic synthesis, and the following
transformations are possible. (1) The Michael addition of the aliphatic nitro

compounds followed by replacement of the nitro group by hydrogen (example, entry

1705
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5, 6, 7, 8, 9, 10). (2) The nucleophilic substitution reaction via one
electron transfer processes (SRNl)S) followed by replacement of the nitro

6)of aliphatic nitro

group by hydrogen (entry 11, 12, 13). (3) Acylation

compounds followed by replacement of the nitro group by hydrogen (entry 14, 15).
The high selectivity of the reduction suggests that it may involve the

one electron transfer reaction from tin radical to the nitro compounds at the

key steps. One possible pathway is shown here. This pathway is further confirmed

by the following facts. The reaction proceeds very slowly in the absence of

AIBN and it is completely inhibited by the addition of only small amounts of

the strong electron acceptor such as m-dinitrobenzene.

Bu,SnH + In ——— Bu;Sn In = MeszN
+ -

Bu3Sn- + R—NO2 —_— Bu3Sn + R--NO2

R—No; 5 R- + No;

R + Bu3SnH ————— R-H + Bu3Sn-

However, the formation of R- from R—NO2 and Bu3Sn- by one step cannot be ruled
out by the present results. Synthetic applications to more functionally complex
compounds and the detailed mechanism of the reaction are now under

invesitigation.

Table Replacement of the Nitro Group by H or D with Bu3SnX (X = H or D)

Entry R—NO2 Time, h Product Isol. Yield, %
T Orpe
g-no, 1.5 <:>~CHMe2 92
e
2
2 -
NC~<C:>~§eN02 1.5 Nc4C:>—CHMe2 94
2

3 Nc«<:j>-q-Noz 1.5 NO{C:>PCDMe2 85
Me2

4 Me3CCHZE;N02 2.0 Me ,CCH,CHMe, 75
2

Me Me

5 Me ,CHCH,C-NO,, 1.5 Me ,CHCH,,CHCH,,CH,,CN 90
CH,CH,CN
Me Me

6 NCCHZCHz?—Noz 1.5 NCCH,,CH,,CHCH,,CH,CN 92
CH,CH,CN

7 PhGH-NO, 1.5 PhCH,CH,,CH,COOMe 64

CHZCHZCOOMe
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o]
{ SPh
H,COOMe

H-NO,, 2
OOMe
' H-NO H.CH.,CH.,COOEt
3 70 1.25 27272 48
CH.,CH,COOEt
2742
10 PhSOZCH2CH2$-N02 1.5 PhS0,CH,CH,CHMe,, 91
Me.,
Me Me
11 Mezc—————tlﬁ—No2 1.5 Mez?—————éHCHZCHzMe 77
f
COOEt CH,CH,Me COOEt
£ Ly 89
— = ] ——CHCH.,CH.,COOM
12 Me2$ I NO2 2.0 1e2? 5CH, e
CN CH,CH,COOMe CN
lOI M 9 e 60
e
13 1.5 ChMo
¢-NO, 2
Me
2
- . E 78
14 PhCHzQH NO, 1.5 PhCH2CH2g t
GEt
0
15 c1— g—qH-Noz 1.5 01—<:j>~9-CHDMe 78
Me o]
16 c1- CH—C -NO 1.5 Cl H-—CHMe 83
v 2 é 2
éAc Me2 AC

The nitro compounds of entry 9 and 12 were prepared by the following way;

piperidine
<:>=O + CH3NO2 _rt:—l—é—ﬁ @-CHZNOZ, Q—CHzNO2 + CH2=CHCOOEt

t-BuOK )
COOMe,

~———— R-NO, of entry 9. EtNO + CH.,=CHCOOMe -————3 MeCHCH,CH
K 2 2 2 i 2772
DMF, 0°C NO
+ 2
Na
= DMSO .
Me ., C-NO + MeCCH,CH,COOMe ——— > R~NO, of entry 12. Other nitro
zéN 2 NO 2772 rt 2
2

compounds are also prepared in good vields by the simple procedure (see ref).
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(see ref 1).

RCCN  + CH,NO, ———— RGCH,NO,
o 0
_+O_
RCOOMe + R'c=N(O— ————> RCCHR'
bNO2
RCHO  + R'CH,NO, —— RCH-CHR' O], rechre
6H To, oto,,
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