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Abstract — The reaction of Z-amino-4,5-dihydro-3-furancarbeni-
trile (1a) with methylamine hydrochloride in dimethylformamide
gave l-cyano-N-methylcyclopropanecarboxamide (2). Similarly,
2-amino-4,5-dihydro-4-phenyl( and 5-phenyl)}-3-furancarbonitriles
[(1b) and (1e)] provided (E)-l-cyano-N-methyl-Z2-phenylcyclopro-
panecarboxamide (3). Compound 1b reacted with sodium iodide to
give (E)-1-cyano-2-phenylecyclopropanecarboxamide (8). On the
other hand, Z2-benzamido-4,5-dihydro-3-furancarbonitrile {(7a) re-
acted with sodium lodide to furnish 1-benzoyl-2-oxo-3-pyrroli-
dinecarbonitrile (8).

1)

Helmers has reported that lI-amino-2Z-cyano-i-cyclopentene reacts with dimethyl-
amine hydrochloride to give 2-cyanc-li-dimethylaminc-l-cyclopentene. In order to
prepare 4,5-dihydro-2-methylamino-3-furancarbonitrile, we investigated the reaec-

tion of 2-amino-4,5-dihydro-3-furancarbonitrile (13)2)

with methylamine hydrochlo-
ride, and found another novel reaction.

The reaction of 1la with methylamine hydrochloride (2 eq.) in dimethylformamide
(DMF) at 120°C for 2 h did not give the desired 4,5-dihydro-2-methylamino-3-
furancarbeonitrile (4a) but afforded 1-cyano-N-methylcyclopropanecarboxamide (2) in
50% yleld (Chart 1).

$imilarly, both 2-amino-4,5-dihy¥dro-4-phenyl( and 5-phenyl)-3-furancarbonitriles

{{(1b) and (lc)]z)

were allowed to react with methylamine hydrochloride to give the
same compound, (E)-l-cyanco-N-methyl-2-phenylcyclopropanecarboxamide (3) in 33% and

41% ylelds, respectively.
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The structures of 2 and 3 were confirmed by direct comparison with those of au-
thentie samples, which were prepared by the following route ; On chlorination with
thionyl chloride, l-cyanocyclopropanecarhbexylic acidS) and (E)-1-cyano-2-phenyley-
clopropanecarboxylic acid4) were converted to the corresponding acid chlorides,

which reacted with methylamine To give 2 and 3. Reasonable pathway for this ring

contraction is shown in Chart 2,
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Chart 2

The reaction of la with methylamine hydrochloride gives initially 4,5-dihydro-2-
methylamino-3-furancarbenitrile (4a), and then chlorlde ion attacks position 5 of,
4a to give the carbanion (5), which undergoes intramolecular cyelization to form
2,

In order to get an evidence for the proposed mechanism, we examined the reaction
of 1b with other halides. A solution of 1b and sodium iodide, sodium bromide or
sodium chloride in DMF was heated at 120°C for @ h, yielding (E}-l1-cyano-2-phenyl-
cyclopropanecarboxamide (6) ( mp 184-185°C, lit.4) mp 184-185°C ). The results are

summarrized in Table. Sodium iodide was the most effective for the formation of 6.
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Table Reaction of 1b with NaX

CH CN
NaX §175
NS LVAY

CONH,
6

Exp. Molar ratic Reaction conditions

NO. NaX Nax / 1b Solvent Temp( °C) Time(h) Yicld of 6 (%)
1 Nal 2 DME 120 9 62
2 NaBr i DMF 120 9 43
3 Nacl 2 DMF 120 9 7*)
4 Nal 1.1 DMEO 180 5 46
5 NaBr 1.1 DMSO 169 5 46
6 NaBr 1.1 DME reflux 4 48
7 NaBr 1.1 DME 120 5 49

%) The starting material was recovered in 40% yield

On the other hand, the reaction of 1b with methylamine hydrochloride 1in pyridine

instead of DMF proceeded te furnish 4,5-dihydre-2-methylamino-4-phenyl-3-furan-

carbonitrile (4b) in 64% vield, and no formation of 3 was apparent. Compound 4b

reacted with sodium iodide to give 3 in B4% yield.

Subsequently, with the aim of widening the scope of this ring centraction reac-

tion, we studied the reaction of 2Z-benzamido-4,5-dihydro-3-furancarbonitriles

2)

sodium iodide. The reaction of Z2-benzamide-4,5-dihydro-3-furancarbonitrile
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Chart 3




{7Ta) with sodium jiodide (2 eq.) in IDMF at 150°C for 1 h gave 1l-benzoyl-2-oxc-3-
pyrrolidinecarbonitrile (8) in 75% ¥leld, no the expected cyclopreopane derivative
being isolated (Chart 3). ©On alkallne hydrolysis, 8 gave 4-benzamido-Z-cyancbu-
tanoic acid (10), which was identical with an authentic sample prepared from hy-
drolysis of methyl 4-benzamido-2-cyanobutancate (11). Compound 11 was synthesized
from methvl cyancacetate and 22-benzoylaziridine according to the method of

5)

Stamm The structure of 8 was supported by the above reaction and the analytical

and spectral dataﬁ).

Finally, the reaction of 2-benzamido-4,5-dihydro-4-phenyl( or
5-phenyl)-3-furancarbenitrile [(7b) or (7Tc¢)] with sodium iodide resulted 1in the
formation of the same product, l1-benzoyl-2-oxo-5-phenyl-3-pyrrolidinecarbonitrile
(9).

In a similar manner, (E)-N-benzoyl-1-cyano-2-phenylcyclopropanecaboxamide (]2)7)
prepared from 1,2-dibromo-1l-phenylethane and N—cyanoacetylbenzamides) provided 9.
These findings suggest that 7b and Te underwent ring contraction te furnish 12,
which was converted to the carbanion by iodide ion, and then the carbanion rear-
ranged into the amido ion, which underwent intramolecular cyclization to form 9
(Chart 4). On treatment with hot 5% potassium hydroxide, and then with hot 35% hy-
drochlorie acid, 9 underwent hydrolysis and decarboxylation to provide 4-amino-4-
phenylbutanoic acid hydrochloride (13), which was identical with an authentic sam-
ple prepared from 4-amino-4-phenylbutanoic acidg) and hydrochloric acid. The
structure assignment of 9 was based on the above reaction, the satisfactory ele-

10)

mental analysis and the spectral data Further studies on the scope and Jlimita-

tion of the present reaction are now in progress.
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