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Synopsis. a,f-Unsaturated nitrile (1) was easily re-
duced to saturated nitrile (2) with sodium borohydride.
Phenyl- (7a) and 2-phenanthryl-cyanoacetylene (7b) were also
reduced with sodium borohydride to the saturated nitriles, 8a
and 8b, respectively.

The reduction of a,f-unsaturated nitrile (1) to satu-
rated nitrile (2) can be achieved in poor yield by photo-
chemical,? electrochemical,® and catalytic hydrogena-
tion.?) Profitt et al. reported that magnesium in meth-
anol is a good reagent for the reduction of 1 to 2. On
the other hand, we have found that sodium borohydride
(NaBH,) is effective for the reduction and that NaBH,
is useful for the reduction of conjugated cyanoalkyne (7)
to cyanoalkane (8).

Treatment of conjugated cyanoalkanes (la—h) with
NaBH, afforded the reduction products (2a—c¢ and 2f)
in the yields summarized in Table 1. In the cases of le,
1g, and 1h, however, the reduction of their double bonds
was accompanied by the substitution with hydrogen of
the nitro and methoxyl groups which had been bound to
olefinic carbon. The substitution of nitro group with
hydrogen is in contrast with the NaBH, reduction of
nittoolefin to nitroalkane.®) The cyclic cyanoalkenes,
1, 2-dicyano- 3,4-bis (diphenylmethylene)- 1 -cyclobutene
(3) and 2-cyano-3,4,6,6-tetraphenylfulvene (5), were
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also easily reduced with NaBH, to their dihydro deriv-
atives, 4 (85) and 6 (909,), respectively. On the con-
trary, the catalytic reduction of 3 on Raney-Ni afforded
4 only in 209, yield.

Since the NaBH, reduction product of 3 (4) was iden-
tical with the catalytic reduction product of 3, 4 would
have a cis-form, and the former reduction seems to
proceed stereospecifically. Nevertheless, since the rac-
form” of 2b isomerized into the meso-form (2b) under
the reduction conditions, it is not clear whether the steric
course of the NaBH, reduction is stereospecific or not.

TaBLE 1. YIELDS, MELTING POINTS AND NMR SPECTRAL DATA OF THE NaBH,
REDUCTION PRODUCTS (2, 4, 6, AND 8)
Reactant .
Product Yteld lé/Ip Ton
R R2 R3 (%) (°C) (ppm)
la  Ph CN H  2a 56 67— 68 (it 67—68)  —
b Ph CN Ph 2bD 92 235 (lit,” 238) 4.80 (s)
. 6.00 (1H, t, J=7 Hz)
lc  Ph H Ph 2¢9 82 51— 52 (lit,® 52 {
¢ (i, 52) 6.90 (2H, d, J—7 Hz)
1d Ph Ph H 2 100 51— 52 (lit,® 52) { 6.00 (1H, t, J=7 Hz)
6.90 (2H, d, J=7 Hz)
le Ph NO, Ph 2 92 51— 52 (lit,® 52) { 6.00 (1H, t, J=7 Hz)
6.90 (2H, d, J=7 Hz)
1f  pNO,CH~ H Ph 2f 66 92— 93 { 5.75 (IH, t, J=7Hz)
6.75 (2H, d, J=7 Hz)
1 .NO,-C;H,~- NO Ph  2f 92 92— 93 { 5.75 (1H, t, J=7 Hz)
S ’ 6.75 (2H, d, J=7 Hz)
1h  pNO,CH, OMe Ph 2f 75 92— 93 { 5.75 (1H, t, J=7Hz)
6.75 (2H, d, J=7 Hz)
7a  Ph — —  8a® 709 oil —
7 2-Cy Hy- — — 8b 78 118—120 { 6.95 (2H, t, J=6Hz)
7.25 (2H, t, J—6 Hz)
3 — — — 85 231232 5.63 (s)
6.52 (2H, d, J=6 Hz)

a) The yield was calculated on the basis of the crude oil.
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The NaBH, reduction was also useful for conjugated
cyanoalkyne. The treatment of phenyl- (7a) and 2-
phenanthrylcyanoacetylene (7b) with NaBH, afforded
the tetrahydro derivatives, 8a and 8b, respectively
(Table 1).

Experimental

All the melting points are uncorrected. The NMR spectra
were measured in CDCI,.

General Procedure of the NaBH, Reduction. To a stirred
solution of conjugated cyanoalkene or cyanoalkyne (0.2 g) in
99% EtOH (20 ml) was added NaBH, by portions until gas
evolution ceased (ca. 0.1 g) at room temperature. All the
reactions were slightly exothermic and ceased within 1 h. The
crude crystals formed by the decomposition of the reaction mix-
ture with water were filtered and then recrystallized. When
oily material was formed at the decomposition, it was taken up
in ether. The ethereal solution was washed with water and
dried over anhydrous Na,SO,. The crude crystals remaining
after the evaporation of the solvent were recrystallized. O fthe
reduction products, 2a—e and 8a were characterized by the
comparison of their infrared spectra and/or melting points with
those of authentic samples. All the new reduction products
(2f, 4, 6, and 8b) were characterized on the basis of their NMR
spectra (Table 1) and elemental analyses. The analytical data
are as follows:
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2f) Found: C, 71.28; H, 3.97%,.
71.41; H, 4.80%,.

4) Found: C, 88.17; H, 5.029%,.
88.45; H, 5.10%,.

6) Found: C, 90.58; H, 5.499%.
90.92; H, 5.669%,.

8b) Found: C, 88.21; H, 5.45%.
88.28; H, 5.67%,.

Calcd for C;;H,,0,N,: C,
Calcd for Cg,H,,N,: C,
Calcd for C;Hy3N: G,

Calcd for C;H;3N: C,

References

1) M. Pereyre, G. Colin, and J. Valade, Tetrahedron Lett.,
1967, 4805.
2) A.P. Tomilov and V. A. Kimov, Electrokhimiya, 3, 232
(1967) ; Chem. Abstr., 66, 121521s (1967).
3) D.V. Sokolskii and L. V. Volkova, Izv. Akad. Nauk Kaz.
SSR., Ser. Khim., 14, 69 (1964) ; Chem. Abstr., 62, 3933f (1965).
4) J. A. Profitt, D. S. Watt, and E. J. Corey, J. Org. Chem.,
40, 127 (1975).
5) A. Cobb, J. Am. Chem. Soc., 45, 604 (1923).
6) A. Hassner and C. Heathcock, J. Org. Chem., 29, 1350
1964).
( 7) )W. G. Kofron and C. R. Hauser, J. Org. Chem., 35, 2089
1970).
( 8) ) C. J. Pouchert, “The Aldrich Library of Infrared
Spectra,’ Aldrich Chemical Co., Inc., New York (1970), p. 816.






