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It has been shown that tertiary amides can be
reduced to the corresponding tertiary amines with
sodium borohydride in refluxing pyridine,’> while
the treatment of secondary amides with sodium
borohydride affords only a complex containing
boron, the expected reduction doesn’t occur.®

Contrary to these reports, however, we have
now succeeded in the reduction of cyclic secondary

amides. We wish to report about the reduction
of 4-benzoyl-2-piperazinone (Ia) with sodium
borohydride.

When Ia was reduced with sodium borohydride
in pyridine using the technique of Yamada® for
tertiary amides, l-benzylpiperazine (IIla) was
obtained, together with the expected 4-benzyl-2-
piperazinone (IIa). The formation of the former
product (IIla) was based on an unexpected reac-
tion in which the reduction of the secondary amide
was included.

Since it is known that the reduction ability of
sodium borohydride has a better potential in
pyridine than in methanol, this reduction was then
carried out in triethylamine (pK, 3.25) in place
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of pyridine (pK, 8.85); this yielded 1-benzoyl-
piperazine (IVa) in a 54.19; yield, and 32.29%,
of the starting material was recovered.

The reduction of 4-(2-chlorobenzoyl)-2-pipera-
zinone (Ib) by a similar technique was then car-
ried out in pyridine and in triethylamine. The
experimental results, as well as characteristic
infrared spectral data, are summarized in Table 1.

It is of deep interest that only the secondary
amide group in Ia or Ib was selectively reduced in
refluxing triethylamine, while in refluxing pyridine
the reduction occurred mainly on the tertiary
amide group.
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TasLe 1.
Starting Solvent, reaction Yield Constants IR#> A
material time, hr Product o o em-1 Derivative
Ia Pyridine, 20 Ila 43.3 155—156% 1665 -
IIIa 27.9 120/2 mmHg - Picrate mp 271—-273
Ia Triethylamine, IVa 54.1 64—65 1620 Dibenzoylpiperazine
20 mp 190-—192%
Ib Pyridine, 20 ITb 22.5 95—97 1665 -
II1b 16.0 — — Picrate®> mp
250—251
Ib Triethylamine, IVb 36.8 — 1620 Dichlorobenzoyld>
piperazine mp
214—216
a) Found: C, 58.59; H, 6.10; N, 12.399%,. Caled: C, 58.80; H, 5.83; N, 12.47%,.
b) Found: C, 41.46; H, 3.33; N, 16.249,. Caled: C, 41.29; H, 3.16; N, 16.75%,.
c¢) Found: C, 59.35; H, 4.51; N, 7.27%,. Caled: C, 59.51; H, 4.44; N, 7.71%.
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