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NOTES

Polycyclic Compounds. Part IV*. Michael Reaction of Cinnamic
Ester with a few Active Methylene Compounds

P. C. Bhatiacharyys

Ethyl cinnamate is known' to undergo Michael reaction with ethyl phenylacetate
to give ethyl «,B.diphenylglutarate. In the present communication, we like to report
a fow more condensation reactions of ethy! cinpamate with arylacetic eeters and arylace-
tonitriles furnishing respectively polycarboxylic esters and nitrile-esters which could be
further utilised for the synthesis of polycyclic compounds.

Ethyl 1-naphthylacetate and ethyl homophthalate for this purpote have besn condsnsed
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with ethyl cinnamate in presence of ethanclic sodimm ethoxide to yield the polyesters
(I; Ar = l-naphthyl} and (III) in good yield. The latter on Disckomann condensation®
followed by hydrolysis afforded 1,2,3,4-tetrehydro-2-phenyl-4-oxo-1-naphthoic . acid
(IV). The ptructure of the compound was confirmed by ite conversion into 2-phenyl-1,2,3,
4-tetrahydro-1-naphthoic acid and then into othyl 2-phenyinaphthalens-1-carboxylate.

Neaphthylacetonitriles ( « and 8) were likewise converted into nitrile-esters (IT; Ar=
1-naphthyl and 2.naphthyl). Uses of these compounds for syntheses of polycyclioc eom-
pounds are in progresa.
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EXPERIMENTAL

Ethyl B-phenyl- o-(1-naphthyl)glutarate (I; Ar—1.naphthyl).— Ethyl }-naphihyl-
acetate (16.1 g.) prepared from I-chloromethylnaphthalene® by the usual method+ was added
to & solution from sodium (1.7 g.) in anhydrous ethanol (37 ml.) Ethyl cinnamate (13.3 g.)
was added to it in the ¢old and the mixture refluxed on a water bath for 6 hr. The produet
wa2 cooled and then acidified with HCL (oconc., 8.28 ml). Ethyl B-phenyl- «-(1-naphihyl)
glutarate (I; Ar=1-naphthyl) (i7.1 g.) formed colourless prism from slcohol, m.p. 110°
(Found: C, 76.91; H, 6.58. C,HO, requires C, 76.92; H, 8.69%). 8-Phenyl «-1-
»aphthylgintario acid melted at 206°. (Found: G, 76.21; H, 6.44. Equiv. 167. C,,H,s0,
requites C, 75.44; H, 5.38%. Equiv. 167).

Ethyl B-phengl-y-cyano-y-(1-nophthyl)butyrate (11; Aro]-naphthyl)s.—A mixiure
of l-oyanomethylnaphthalene (16.7 g.) and elhyl cinnamate (17.6 g) wee added
slowly to & stirred ice-cold mixture of dry ether (200 ml) and sodium cthy-
late prepared from sodium (2.3 g.) in anhydrous elhanol (40 ml.) according to the
known procedure due to Avery®. After addition, stirring and cooling were continued for
about 6 hr. The product wae cooled, acidificd with hydrochloric aoid and the ether layer
was separated. The aqueous phage was extraclod once wilh ether and the combined ether
extract was washed with water and the solvent evaporated. The residue of the Viecous
oil crystalliped from ethanol, m.p. 108°, yield 8.1 g. (Fournul: C, 80.45; H, 8.10. C,uH,,0.N
requires C, 80.46; H, 6.12%,).

A list of othor compounds prepared under similar experimental condition is given
below:

Compounds m.p. Formula Found Regd.
Ethyl g-phenyl- o -(2-cthoxy- 100° CaHasOp G:69.68% 69.99,
carbonylphenyl) glutamate (ILI). (b.p. 210-215°/4mm). H:7.3 6.79
B-Phenyl- « ~(2-carboxyphemyl) 159° C,sH,0g G:65.76 65.85
glutaric acid. H:5.0 4.87
Ethyl B-phenyl-Y«cyano-y- (2-naph- 107° CapH,, 0N C:60.39 £0.46
thyl) butyrate (II; Ar=2-naphthyl). H$.0 6.12

2-Phenyl-4-0z0-1,2,3,4-tetrakydro-1-nuphthoic Acid (1V).—The triester (111) (8.26 g.),
sodinm dust ((.552 g.) and dry benzene (16.4 ml.) were refluxed on a steam bath till sodium
went completely into golution. The arude residue (10 g.) worked up in the usual manner
was hydrolysed with HCI (conc., 20 ml.) and glacial acetio acid (40 ml.) end worked up aa
wsual. The oily reaidue was dissolved in ethyl acetate and then diluted with petroleum
(60-80°) 1o give crystalline ozv-acid, m.p. 116° (d)- (Found: O, 76.568; H, 5.36. C,;H, O,
requires G, 76.68; H, 5.269%).

It afforded 2.-phenyi-1,2,3,4-teiruhydro-1-naphthoic acid, m.p. 140-141°. (Found: C,
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80.87; H, 6.29. C,;H,40, requires C, 80.95; H, 6.3%, on Clemmenssn reduation’. The ethyl
esier boiled constantly at 160°/4¢ mm. (Found: C, 81.47; H, 7.2. C,yH,.0, requires C, 81.42;
H, 7.149,). Sulphur dehydrogenation of the latter gave ethyl 2-phenylnaphthalene-1-
carborylate, b.p. 185°/4 mm. (Found: C, 82.50; H, 5.78. (,,H,s0, requiree C, 82.6;H,

5.79%)-
The aathor is indebtod to late Professor J. C. Bardhan for providing laboratory
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