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The hydrolysis of nitriles to amides is one of the best meth-
ods for the preparation of the latter compounds. Basic and
acidic conditions were described to catalyze the water addi-
tion to the carbon-nitrogen triple bond, as well the pres-
ence of certain metal ions or complexes'. Even basic hy-
drogen peroxide was reported to give good results using
suitable mixtures of solvents

We have found that this last reaction may be conveniently
carried out under phase-transfer catalysed conditions.
Thus, a number of aromatic, aliphatic, and vinylic nitriles 1
were converted into the corresponding amides 2 in good
yield at room temperature.

In a typical small scale run, a 2.0-3.0 molar dichlorome-
thane solution of the nitrile 1 was treated with an excess of
basic 30% hydrogen peroxide in the presence of a catalytic
amount (20 mol%) of n-tetrabutylammonium hydrogen
sulfate. After 0.5-1.5 h the organic layer was separated,
washed with water, and worked up. The results are sum-
marised in the Table.

(n-CuHolN® HS0,9/30 % Hy0,/ 0

_ CH,Cl2/20 % NaOH, 20-25 °C [
R-C=N —> R—C~NH,

1 2

Control experiment revealed that the ammonium salt
greatly enhances the reaction rate, presumably, if the reac-

Table. Amides 2 from Nitriles 1 using Basic Hydrogen Peroxide
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tion occurs according to the mechanism proposed by Wi-
berg’. affecting only the first step.

R=C=N + (n-C4Hg),N® HO0® ——
1

O-OH

i H,0
R=C=N® (n-CiHgl,N® :

—
- (n-C4Hg),N® OH®

§-oH o I
H20,
R=CENH  —o=ms R=C=NH,
2

Without the addition of the catalyst, only 30% of benzoni-
trile is converted into the corresponding amide after 80
min. The effectiveness of the ammonium catalyst varies
with the nature of the starting nitrile: as an example, if the
catalyst is omitted, only 10% of m-toluamide was isolated
from the reaction of mn-tolunitrile under the reported condi-
tions after 90 min.

As expected, this method does not work with nitriles con-
taining electron-withdrawing substituents bonded to the
carbon atom « to the cyano group as the abstraction of the
a-hydrogen atom prevents the nucleophilic attack of the
hydroperoxide ion.

Melting points are uncorrected and were determined with a Biichi
apparatus. The starting nitriles are commercially available and
were used without further purification. Only nitrile in was pre-
pared in good yield from commercially available p-nitrophenylace-
tonitrile through methylation with an excess of methyl jodide un-
der PTC conditions. Tetrabutylammonium hydrogen sulfate was
purchased from Fluka and used as such. The reaction products
were puritied on silica gel columns (Si0,-60, 70-230 mesh, Merck),
eluting with ethyl acetate. All the reported reactions were carried
out on a 3.5-5.5 mmol scale.

Nitrile 1 Reaction Yield [%] m.p. [°C]

No. R time [min] of 2:° found reported
1a C«H; 80 92 125-127 125-126*
1h 2-H,C- C,H, 100 27 {40142 137-140°
e 3-H;C--C¢H, 90 92 93-95 93-94°
1d 4-H,C C.H., 90 95 161-163 159-160°
e 3-O,N - .C¢H, 30 90 140-141 141.5-142 5¢
1f 4-Cl---C4H, 80 97 178-180 177-1797
ig 2-naphthyl 80 94 192-194 196-196.5%
1h CH; CH-CH 90 80 142-144 141-142°
1i c-CeH,, 100 79 183-184 184-185'"0
11 c-CsH, 70 85 174175 174-176"
1im CH; (CH.), 80 93 99-92 84-851
1g¢ 4-O,N--C¢H, - C(CH;), 80 87 113-114 N

* Yield of pure, isolated product; not optimised.

" The LR. and 'H-N.M.R. spectra of products 2a-m were identical w

ith those of authentic samples; satis-

factory microanalyses were also obtained (C +0.27, i +0.20, N +£0.22).

© CioH N0, calc. C63.15 HS530 N 1473
(190.2) found 63.01 531 14.76

'"H-N.M.R. (CDCL/TMS): $=1.77 [s, 6 H, C(CH,).}; §.02 ppm (AA'BB’, 4H,rm, Jay =9 H2).

4 CipH,1N,0;4 calc. C57.68 HS581 N13.46
(208.2) found 57.83 582 1348

'H-N.MR. (CDCL/TMS): 5=1.61 [s, 6H, C(CH.).J: 5.68 (br s, 2H, NH,): 7.87 ppm (AA'BB’, 4H,

Jap=9 Hz).
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o-Toluamide (2b); Typical Procedure:

To a magnetically stirred dichloromethane solution (1.5 ml) of o-
tolunitrile (1b; 0.5 g, 4.27 mmol) cooled in an ice bath, are added
30% hydrogen peroxide (2.0 ml), tetrabutylammonium hydrogen
sulfate (0.290 g, 0.85 ramol), and a 20% aqueous solution of sodium
hydroxide (1.6 ml). The reaction mixture is allowed to warm to
room temperature and maintained under stirring. After 1.6 h,
dichloromethane is added, the organic layer is separated, washed
with saturated sodium chloride solution, and dried with sodium
sulphate. The solvent is removed under reduced pressure to leave a
white solid from which pure o-toluamide is obtained by chromato-
graphy on silica gel; yield: 0.485 g (97%).
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