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A NOVEL REACTLON Or 6-NITROQUINCLINE WITH ACTIVE METHYLENE
COMPOUNDS IN THE PRESENCE OF POTASSIUM CYANIDE
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b-Nitroquinoline (I) reacts with ethyl cyanocacetsate
in the presence of potassium cyanide or sodium hydride
to produce 6-ethoxalylaminoquinoline-S-carbonitrile
(IIa) snd disthyl 2-cyano=3«(S-cyasno=-é-quinolylamino)-
fumglate (I[L). Reactions with some other active meth-
¥lene compounds in the presence of potassium cyanide
also afforded respective products corresponding to Ila

(IIb, IIc and IIQ).

A previous paper from our laboratory has described that L-
nitroquinoline l-oxides react with some nucleophiles in the pre-
sence of potassium cyanide to give the corresponding lL-substitu~
ted quinoline-j-carbonitriles.1 Aa an extension of this study,
we examined reactions of 6-nitroquinoline with compounds contain-
ing cyanomethylene group in the presence of potassium cyanide
and found another novel reactlon,

A solution of 6-nitroquinoline (I) (.74 g, 0.01 mole) in DMF
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(20 ml) was added to a stirred suspension of ethyl cyanoacetate
{(3.39 g, 0.03 mole) and potassium cyanide.(1l.92 g, 0.03 mole)} in
DMF (10 ml), and the whole was stirred at room temperature for
another 30 min. Successive treatment of the reaction mizture
with ice-water and 10% hydrochloriec acid afforded 6-ethoxalyl=-
aminoquinoline-5-carbonitrile (Ila)} {(colorless needles, mp 18200)
and diethyl 2-cyano=3~(5-~cyano-6-~quinolylamino }fumalate (III)
(yellow prisms, mp 184°C) in 56.0 and 6.3% yields, respectively.
Apparently III would be formed from Ila through condensation with
anothep mole of cyancacetate, and both IIa and IIl wWere hydro-
lyzed by heating with 10% hydrochloric ecid to the same compound,
fb=-aminoquinoline-S-carbonitrile {(IV), which was prepared from
6-amino-S-bromoquinolin92 and cuper(I) cyanide.

The structure of IIa was confirmed by direct comparison with

the authentic sample prepared from IV and ethoxalyl chloride.
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Structure assignment of III was based on the satisfactory ele-
mental enalysis [cl9H16Nhoh] and the spectral data shown in Ta-
ble,

It was further found that no resction occured in the abzence
of potassium cyanide, but significently the reaction proceeded
also with sodium hydride instesd of potassium cyanide, producing
IIa and III in somewhat lower yields of 36.5 and 1.9%, re-
spectively,

Subsequently, reacticns of I with methyl cyanoacetate, p-nitro-

phenylacetonitrile and w-cyanoacetophenone were examined simi-

larly in the presence of potassium cyanide to furnish IIb, Ilc
and IId in 19.6, 50.5 and 22.9%, respectively. _

The structures of 6-methoxglylaminogquinoline-S-carbonitrile
ITb, pale yellow needles, mp 17500, and 6-p-nitrobenzoylamino-
quinoline-5-carbonitrile IIc, pale yellow plates, mp 2L0°C, were
proved by direct comparison with those of authentic samples ob-
teined from IV through condensation with methoxalyl chloride and
p-nitrobenzoyl chloride, respectively. Thelr spectral properties
are found in Table. The structure of 6-phenyloxalylaminoquino-
line-S~cerbonitrile IId, pale yellow needles, mp 197-19900, was

deduced on the basis of spectral data shown in Table.
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Table

Spectral data of 6-substituted quinoline-S-carbonitriles

compd. ir spectra (V) Proton nmr spectra(é)
NH CN C=0 C=2 €=3 ¢C=-I4 C-7 C-8 others

a)
ITa 3358 2205 1731 9.04 7.78 8.48 8.00 8,38  1.36 (~0CH,CH,)
3130 (4h.5) (9) (9) (9) (9) L.38 ('O£E26H3)
(1) (h.5) (1) 11,33 (NH)

b)
ITb 3355 2206 1723 9.08 7.87 8.56 8.29 8.46 .11 (-0CH,)
3138 (4e5) (9) (9} (9) (9) 10.23 (NH)
(1) (h.5) (1)

IIc 3225 2215 1658 a%.11 7.83 8.05 8.20-8.80 (6H)

3110 (L.5) (9) (9) 11,40 (NH)

(1) (4.5)

IId 3320 2204 1706 c%,9? 8.87 7.4h-7.7h (LH)
1658 (4.5} (9) 8.32-8.48 (LH)

(1) (1) 9.85 (NH)
III 2210 1737 b%.os 7.79 8.51 7.70 8.37  1.13 (-OCH,CH,)
1670 (4.5) (9) (9) (9) (9) 1.35 (-OCH,CH,)
(1) (k.5) (1) , 4.28 (-OCH,CH,)

11.61 (NH)

2

a) In (cna)eso. b) In (CD3)2CO. ¢) In CDCl,. Coupling

constants(Hz) are indicated in parentheses,.

Although the details of the reaction mechanism have not been
established, the formation of IIa in & moderate yield from the
reaction of I with ethyl cyanoacetate in the presence of sodium

hydride indicates that the S-c¢yano group of IIs may most likely
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originate from the cyanomethylene group, and potassium cyenide
seems to behave only as & base. In order to elucidate the re-
action mechanism and also to explore the scope of the reaction,
we are now examining the reaction using other aromatic and
hetercaromatic nitro compounds and active methylene compounds

under various conditions.
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