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Ethyl 2-quinolylcyanoacetate(I1) was refluxed in trifluoro-
acetic acid to give a chemically very stable substance.

The potassium salt(IVa) of II reacted with methyl iodide to
afford selectively the C-methylated product, which was treated
with alkali in ethanol to give methyl 2-quinelyl ketone(VIIa)
in good yield. On the other hand, ethyl 2-cyano-2-(2-pyridyl)-

propionate(XII) gave only 2-(2-pyridyl)-propiocnitrile (XIV),

We have been looking for a facile route to ethyl 2-guinolylacetate(I).
By Tanida2 I has previousiy been synthesized starting with quinaldine in
five steps. Baty et al.3 succeeded in converting ethyl 2-quinclylaceto-
acetate to I by treating with sodium hydride in dimethyl cellosclve.

On the other hand, Cishi et al.4 reported that ethyl 2—piperidylidene—r
acetate remained unchanged when refluxed in triflucrcacetic acid.
On the basis of these informations kK we treated II prepared by the known

5 . . . - .
method™ with trifluoroacetic acid on a water bath to give a brown
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precipitate, which was insoluble in most organic solvents. From the
g¢lemental analysis and the mass spectrum, the composition was shown to

be C23H1503N3 The nmr spectrum in trifluoroacetic acid showed only two
singlets in the aromatic region. The compound was stable to overnight
reflux with both concentrated hydrochloric acid and 50% aqueous potassium
hydroxide, and coﬁld not be reduced with sodium borohydride or lithium
aluminum hydride. On the basis of the physical and the chemical data,
the following structure(III} was proposed for this adduct, and we

speculated that the mechanism producing III from II might be as follows:
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Next II was treated with 172 molar equivalents of potassium hydroxide
in aqueous ethanol at room temperature and left overnight to give a
yellow solid, mp 2757278°. The fact that the flame test of this
compound exhibited purple coloration showed that it was a potassium
salt. Furthermore it was shown to have the composition c14H1102KN2
The structure of the potassium salt may therefore be IVa. Similarly,

the sodium salt (IVb), mp 3220324°, was obtained by treating with

sodium hydroxide in ethanol. The two metal salts were neutralized
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with dilute hydrochloric acid to the éorresponding acid. Its physical

and chemical behaviors were exactly consistent with the structure,II.

2
CN
[::I:;;Lfacv’ a: M=K

I
M* COoEt v b: M=Na

IVa and IVb, reacting with an excess of methyl iodide in a sealed
tube, gave only one product in quantitative yield. The ir spectrum showed
a carbonyl band at 1740 cm-l, and the uv spectrum only one absorption
due to the quincline nucleus at 233.5 mu. These facts suggest that the
compound is the C-methylated product, ethyl 2-cyano-2-(2-quinolyl)-
proplonate{Va). In a similar fashion, ethyl Z-cyano-2-(2-quinolyl)-n-
capreate{Vb) was alsoc cobtained as the sole product when IVa or IVb were
treated with n-butyl bromide. However benzylation gave the C-benzylated
compound, ethyl 2-cyano-3-phenyl-2-(2-quinolyl)-propionate(Vec} as the
main product, and the N-benzylated compound, ethyl 1,2-dihydro-I-benzyl-
2-quinolylidenecyanoacetate(VI) as the minor one. VI was a yellow

crystalline substance, mp 171v174°, which exhibited a carbonyl band at

- i R=
1680 c¢m 1 in the ir spectrum. @ CHS

RX b: R= n-Bu
v —— O _CN @fl o

N F-R ¢: R= Bz N C
Bz
Coo
Bt COQEt
v VI

On the assumption that V should not form metal salts, the C-alkylated
products were treated with 102 molar equivalents of potassium hydroxide

in aqueous ethanol at room temperature. In case of Va, only one preduct,
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mp 45°, was obtained. This compound exhibited a carbonyl band at

1700 <:m_l in the ir spectrum. The composition was shown to be C11H90N
and that of its phenylhydrazone C17H15N3 Thus this product was shown
to be methyl Z-quinolyl ketone(VIIa}.
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In -z -similar fashion, Vb was treated with alkali. In this case, two
products were isclated in about equal quantity. They were purified by
alumina column chromatography. The physical data suggests that the
white crystalline compound, mp 35°, eluted with n-hexane, is n-butyl
2-quinolyl ketone(VIIb), which was verified by comparison with an
authentic sample prepared from 2-cyano-quinoline and n-butyl magnesium
bromide. On the other hand, a yellow o0il eluted with n-heXane-ether
(4:1), exhibited a cyano band at 2250 cm_l and no carbonyl band in the
ir spectrum. The composition of its picrate, mp 103,104°, was shown
to be C21H1307N5 This yellow o0il was further treated with alkali to
give VIIb., These facts suggest that this cdl is an intermediate in
the transformation of Vb to VIIb, 2-(2-quinolyl}-n-capronitrile(VIIIb).
In case of Va, the intermediate, 2-(2-quinolyl)-propicnitrile(VIila),

may be too unstable and suffer oxidative decyanation to give VIIaG.
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An alternative possible route7 to the ketonic compounds, VII, might

be that from the secondary alcohols, X, via the ester alcohols, IX,

which might be formed by the attack of hydroxyl ion on the electron
deficient center of V. However this route had to be given up, because
X, which was synthesized by the reduction of VII with sodium borohydride,
was stable under such oxidative cenditions. 3-Phenyl-2-(2-quinolyl)-
propionitrile(VIIIc) cobtained from Vc was very stable to oxidation under
basic conditions, and could not be converted to the corresponding ketonic
compound, benzyl 2-quinolyl ketone(VIIc). VIIIc was identified as the
picrate.

For comparison with the reactions of the above quinoline series,

the reactions of ethyl 2-pyridylcyanoacetate(XI) were examined.
The potassium salt of XI did not precipitate from aqueous ethanol, but
the crude crystals obtained after evaporation of the solvent on treatment
with methyl iodide gave the C-methylated product, ethyl 2-cyano-2-(2-
pyridyl)-propionate(XII), and the N-methylated product, ethyl 1,2-
dihydro-1-methyl-2-pyridylidenecyancacetate(XIII) in a 5:1 ratio.

T

11) CH,I COOEt CHy  Loopt

X1l XIIT

L XIV

Both XII and XIII were separated by silicagel column chromatography
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and characterized by thelr ir, nmr spectral and elemental analyses.

Next XII was treated with alkali for one day to give only one product,
which was shown on the basis of its ir and nmr spectra, and the
elemental analysis of its picrate to be 2-{2-pyridyl)-propiecnitrile(XIV),

which like VIIIc was very stable to oxidation in basic media.
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