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Summary: The nitrogroup 1n primary a-nitroketones 1s converted into hydrogen

with aluminum chloride and ethanethiol.

We have studied the synthetic utilaty of the combination system of a hard
acid and a soft nucleophile. This reagent system has been shown to be effective
for the cleavage of various carbon-oxygen bonds1 and the reduction of function-
alized polycyclic aromatlcs.2 The activated carbon-carbon double bonds such as
nitroolefin 1 could be cleaved to give the dithioacetal 3 as shown in Scheme 1.
o-Nitroketones g should give the orthothiocester § under the same reaction condi-
tions 1f the same type of mechanism is operative. Unexpectedly however, the
attempted reaction of 3(R=C5H5) with aluminum chloride and ethanethiol afforded
a 78% yield of the dithioezcetal §(R=CGH5), where the nitro group was rewnlaced
by the hydrogen atom. Though several methods for the reductive transformation
of the nitro group into hydrogen have been reported,4 none of them could be
applied to primary nitro compounds. Thus, 1t 1s worth studying the generality
of this reductive displacement. Praimary a-nitroketones 4 listed in the Table

were converted into the corresponding dithioacetals 6 in acceptable yield.

Scheme 1.
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In contrast to the reported one electron transfer process for the reductive
displacement of the nitro group into hydrogen,4 the nitro group-~-hydrogen exchange
using the present system seems to be specific to primary nitro compounds, which
suggests the possible mechanism involving the ionic process as shown in Scheme 2.
This process was supported by the fact that dithioacetal 7 and vinyl sulfide 8
synthesized through the definite route gave §(R=CGH5) under the same reaction
conditions employed for é(R=C5H5). The formation of diethyl disulfide (g) is
another proof for this process. To our knowledge, this is the first report on

the reductive displacement of the nitro group to the hydrogen atom in acidic

media.

)

Table. Reductive displacement of the nitro group into hydrogen.a

0 ey EtS SEt
AlCls «
R/U\/N02 EtSH/CH,C1, 7 RACH3
4 6
Mol eq. . Yield
R of AlCls Temp. Time (h) (%)
cm—@— 3 r.t. 8 60
3 4 29 r.t 20 66
©/\ 3 4+ 29 0°-r.t. 8 60
CH; (CH3) s- 3 4 2¢) 0°-r.t. 8 57

a) All reactions were run in argon.

b) Purified by sublimation.

c) Additional 2 mol eq. of AlCl; was added after several hours.
Use of 5 mol eq. of AlCls from the beginning is to be avoided
because the amount of the byproduct from the Nef-type side

reaction is increased.
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Different mode of the reaction between 2 and 7 could be attributed to the

polarizability of the carbon-sulfur bond. Deslongchamps et al5

have shown that
in the most stable conformation of dithioacetals one of the lone pair orbitals
on each sulfur atom should be oriented antiperiplanar to another carbon-sulfur
bond. Application of this principle to dithioacetal 7 leads the conformation
shown 1n Fig. 1 as a most plausible one. Thus, a carbon-sulfur bond of z 1S more
susceptible to the attack of the ethanethiol than that of 2, bacause of the

stereoelectronic assistance of the lone pair of the adjacent sulfur atom.

Fig. 1 The most plausible

conformation of 7.

A synthetic utility of this transformation involves the use of nitromethane
as a methyl anion equivalent, which can be used under the milder conditions than
those required for the methyl anions such as methyl lithium or the methyl
Grignard reagents, since a-nitroketones 3 was obtained from the reaction of

carboxylic ac1ds6 or acyl cyanldes7 with nitromethane in the absence of the
strong base.8
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In the case of secondary a-nitroketone }9, the expected cleavage of the
carbon-carbon bond occurred with aluminum chloride and ethanethiol in dichloro-
methane to give orthothicester 12 and ketene thioacetal }% in 57% and 12% yield
respectively. The same treatment of tertiary o-nitroketone 11 afforded 12 (40%)
and }g (23%) along with the dithioacetal }5 (18%), in which the nitro group was
displaced by hydrogen. Studies of the difference of the reactivity of those a-
nitroketones under these conditions are in progress.

References and Notes

1. a) K. Fuji, K. Ichikawa, M. Node, and E. Fujita, J. Org. Chem., 44, 1661
(1979); b) M. Node, K. Nishide, K. Fuji, and E. Fujita, J. Org. Chem., 45,
4275 (1980); c) K. Fuji, T. Kawabata, and E. Fujita, Chem. Pharm. Bull., gg,
3662 (1980); d) M. Node, K. Nishide, M. Sai, K. Fuji, and E. Fujita, J. Org.
Chem. , gg, 1991 (1981); e) M. Node, K. Nishide, M. Ochiai, K. Fuji, and E.
Fujita, J. 0rg. Chem., 46, 5163 (1981).

2. M. Node, K. Nishide, K. Ohata, and E. Fujita, Tetrahedron Lett., 23, 689
(1982).

3. K. Fuji, T. Kawabata, M. Node, and E. Fujita, Tetrahedron Lett., gg, 875
(1981).

4. a) H. Toivonen, S. A. Laurema, and P. J. Ilvonen, Tetrahedron Lett., 3203
(1971); b) A. Lytkokrasuska, H.Piotrowska, and T. Urbanski, Tetrahedron Lett.,
1243 (1979); c¢) N. Kornblum, S. C. Carlson, and R. G. Smith, J. Am. Chem.
Soc., 101, 647 (1979); d4) N. Ono, R. Tamura, and A. Kaji, J. Am. Chem. Soc.,
}93, 2851 (1980); e) N. Ono, H. Miyake, R. Tamura, and A. Kaji, Tetrahedron
Lett., 22, 1705 (1981).

5. P. Deslongchamps, D. D. Rowan, N. Pothier, and J. K. Saunders, Can. J. Chem.,
59, 1122 (1981).

6. T. Shioiri and Y. Hamada, J. Org. Chem., 43 3631 (1978).

G. B. Bachman and T. Hokama, J. Am. Chem. Soc., 81, 4882 (1959).

o-Nitroketones are also available from the potassium fluoride-catalyzed

condensation of nitroalkanes and aldehydes9 followed by the Jones' oxidation.
9. S. Kambe and H. Yasuda, Bull. Chem. Soc. Jpn., 41, 1444 (1968).

(Received in Japan 12 June 1982)



