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The use of aliphatic nitro compounds in organic synthesis has
been well documented'. The synthetic application of nitroali-
phatic compounds includes interconversions of functional
groups as well as C—C bond forming processes. Without
doubt, the replacement of nitro groups by hydrogen or its iso-
topes also is of practical interest. To our knowledge, only five
methods*® for this purpose have hitherto been reported.

We here describe a new and efficient indirect route for effect-
ing denitration of a-nitroketones. Our method consists of the
conversion of g-nitroketones (1) into the corresponding tosyl-
hydrazones (2) followed by treatment with lithium aluminium
hydride in tetrahydrofuran at 0-10 °C.
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This reductive denitration procedure renders possible new ap-
plications of the Henry reaction’ (nitroaldol reaction), a clas-
sical, recently improved®® method for C—C bond formation,
as well as of other preparatively interesting reactions of ni-
troalkanes such as C-acylation'®''. The first of these men-
tioned possibilities is illustrated by the facts that the starting
a-nitro compounds 1 used by us are most conveniently pre-
pared by the aldol-analogous addition of aldehydes to nitroal-
kanes (Henry reaction) and oxidation of the (isolated) S-ni-
troalcohols’™ '?,
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and that our product tosylhydrazones 3 may be readily
cleaved to give the corresponding ketones"’.
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It is worthy of note that the tosylhydrazones 3 may be used as
starting materials for a large series of preparatively useful fur-
ther reactions'. This is exemplified by the following list of se-
lected product types obtainable from ketone tosylhydrazones
of the type 3a-h (R*=H):
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The applicability of the present reductive denitration is lim-
ited to such a-nitroketone tosylhydrazones (2) in which the
nitro group is attached to a secondary or tertiary C-atom; thus
for example, a-nitroacetophenone does not undergo the reac-
tion.

All starting reagents were obtained commercially except for 2,4,4-tri-
methylcyclopentanone which was prepared according to a published
procedure®. 2-Nitrocyclohexanone and 2-nitrocycloheptanone were
prepared by treatment of cyclohexene and cycloheptene with dini-
trogen tetroxide'®. 4-z-Butyl-2-nitrocyclohexanone, 2-nitro-3,3,5,5-te-
tramethylcyclohexanone, and 2-nitro-2,4,4-trimethylcyclopentanone
were prepared by nitration of the corresponding enol acetates as pre-
viously reported'’. Analytical grade tetrahydrofuran was purified by
the standard method'®.

a-Nitroketone Tosylhydrazones (2); General Procedure:

A solution of tosylhydrazine in methanol is added to a solution of the
equimolecular amount of the @-nitroketone 1 in methanol, a few
drops of sulfuric acid are added, and the mixture is allowed to stand at
room temperature for 8-10 h. The crystalline tosylhydrazone 3 which
crystallizes upon cooling of the solution is isolated by suction, dried in
vacuo, and used in the reduction step without further purification. An
analytical sample may be prepared by recrystallization from methanol
or ethanol.

Denitration of Tosylhydrazones 2a-i; General Procedure:
Dry tetrahydrofuran (100 ml) is placed in a dried, nitrogen-flushed,
250 ml flask fitted with a septum inlet and a stirrer. Lithium alumi-
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Table 1. Preparation of Tosylhydrazones of a-Nitroketones (2a-i)
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SYNTHESIS

2 Yield® mpt Molecular LR.(KBr)* viem 1] 'H-N.M.R. (CDC1L/TMS,.)*
[%)] {°Cl formula® o [ppm]
NH SO, NO,

a 95 134° C3HN;O,S 3205 1170, 1555 1.30-2.55 (m, 11 H); 5.02 (1, tH, J=3.8 Hz); 7.57 (AA'BB’ pattern, 4H,
(311.3) 1340 J=8.0 Hz): 8.19" (bs, 1 H}

b 93 118-119°  C1,H1oN;O,S 3210 1168, 1550  1.08-2.61 (m, [3H); 5.15 (t, 1H, J=7.5 Hz); 7.57 (AA'BB’ pattern, 4H,
(325.3) 1320 J=8.0 Hz); 8.55" (bs, 1 H}

¢ 95 113-114°  C;HasN;0,5 3190 1168, 1570 0.88 (s, 9 H): 1.05-2.40 (m, 7H); 2.42 (s, 3H); 5.09 (m, I H): 7.58 (AA'BB’
(367.4) 1330 pattern, 4H, J=8.0 Hz); 7.98" (bs, 1 H)

d 93 138-139°  CsHzsN30,S 3230 1168, 1550 0.72-2.00 (m, 16 H); 2.38 (s, 3H); 4.80 (s, 1 H); 7.55 (AA’BB’ pattern, 4 H,
(367.4) 1350 J=8.0 Hz): 8.58' (s. 1H)

e 9 130° CisHaN:0,S 3212 1170, 1542 1.00 (s, 3H); 1.13 (s, 3H); 1.78 (s, 3H): 198 (s, 2H); 2.33 (5. 2H): 2.43 (s,
(339.3) 1350 3H); 7.57 (AA'BB’ pattern, 4 H, J=38.0 Hz): 7.68' (bs, 1 H)

f 8 96-97°  C;3HeN:O,S 3198 1180, 1545  0.85(t, 3H.J=6.6 Hz); 1.02-2.00 (m, 2 H): 1.6 (d, 3H,J=6.75 Hz); 2.22 (m,
(313.3) 1345 2H); 2.45 (s, 3H); 5.14 (g, 1H, J=6.75 Hz): 7.57 (AA’BB’ pattern, 4H,

J=8.0 Hz): 835" (5, 1 H)

g 85 1M1-112°  C,HxyN;O0,8 3215 1170, 1548  0.86 (t, 3H, J=6.7 Hz); 1.02 (dd, 6 H, J=6.7 Hz); 2.12 (m, 2H): 2.44 (s,

(327.3) 1340 3H): 2.88 (4q, 1H, J=6.7 Hz); 5.05 (t, L H. J=6.75 Hz): 7.58 (AA’BB’ pat-
tern, 4H, J=8.0 Hz); 8.52" (s, L H)

h 81 126-127°  CH:3N:0,8 3200 1171, 1553 0.82-2.82 (m, 11H); 1.62 (d, 3H, J=6.3 Hz); 2.42 (s, 3H): 5.24 (g, I H.
(353.4) 1345 J=6.3 Hz): .57 (AA'BB’ pattern, 4H. J=8.0 Hz); 8.52' (bs, 1 H)

i 65 142-143°  C14H;3N:0,8 3198 1171, 1553 168 (s, 6 H): 2.32-2.80 (m, 7 H); 6.98-7.83 (m, 10 H)
(389.4) 1340

Yield of isolated pure product.
Uncorrected.

¢ Microanalyses were performed using C, H, N Analyzer Model 185 of Hewlett-Packard Co. The analyses were in satisfactory agreement with

the calculated values: C, £0.07; H, £0.22; N, £0.31.

4 Recorded on a Perkin-Elmer 297 spectrometer.
¢ Recorded at 90 MHz using a Varian EM 390 spectrometer.

Signal disappears on treatment with D,0.

Table 2. Alkyl Ketone Tosylhydrazones 3a-i prepared”
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