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NOTES 

PolycycUc ColD. pounds. Part IV*. Michael Reactioa of Cinn• mic 
Ellter with a few Active Methylene Compoa.ads 

Ethyl cinnamat.e ill known 1 to undergo Miohael reaction with ethyl pheny1a.cet:ate 
to give ethyl o(,~-diphenylglutlll"B.t.e. In the present communica.tJon, we like to report 
a. few mo;re condc118(1,tion reaction1 of ethyl c:bmii.III&te with aryla.oetic 611tem llD.d aryJa.ce­
tonitriles furnishing respectively polyC&Tboxylic eaten and nitrile-esters which could be 
further utilisod for t.be aynthC8is of polycyclic oompounds. 

Ethyll-naphthylacetate e.nd ethyl homophthe.late fo;r th.iapurpo~ehave been oondenaed 
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with ethyl ciDnamate in presence of etbau.olic aod.ium ethoxids to yield the polyeat.en 
(I; Ar ..,. !-naphthyl} and (III) in good yield. The latter on Dieekma.nn condmi.Mt.ioll 1 

followed by hydroly11iB afforded 1,2,8,4-tetr&hydro-2-phenyl-4-oxo-1-naphthoic. acid 
(IV). The !'lt.ructure of the compotlnd. W&B oonJirmed by its converaion into 2-phenyl-1,2,3, 
'-tet.rahydro-1-naphthoie acid a.nd then into ot.hyl2-phenyhaaphtJWeoo-l-oa.rbo%ylate. 

Na.phthylacetonitrilea ( 01(. and /3) we;re likewise converted .into nitril&-elitera (II; Ar= 
!-naphthyl and 2-ll.B.phth.yl). U11e11 of these oompoundB for 1yntheees of polyoytJlia com· 
poun.ds a.m in progreaa.. 

"'Part III. Thi• Jtnlmill, 1965, 470. 
l. Borxhe, &r .• ti, H97. 
2- Jledmnnn. Cole aod WLidl. :J. h.r. c:.r.-. S«.,J940, '2. 835. 
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EXPERlMENTAL 

Ethyl P-PAhi'IIZ- o<.- ( l-11aplt.tliyl)glutaratt (I; Ar.., 1-naph thy I}.- Ethyl l -naphthyl­
acet.a.t-e (16.1 g.) prepMedfrom 1-cWoromethylna.phthalene'by the wrual method• w11o11 added 
to a aolution from sodium (1.7 g.) in a.Dhydrona etlum.o] (37 mi.) Ethyl c:innamate (13.3 g.) 
wu added to it in the cold and the mi::rturn reftuxed on a water bath for 6 hr. The product 
wu cooled and then acidified wilh HOI (oonc:., 8.26 ml). Btltyl f3-pllmy&- o<-(1-naphlhyl) 
,t.larate (I; Ar=l-naphthyl) (17.1 g.) formOO. colourltiiiB pri~~m from alcohol, m.p. ll0°. 
(Found: C, 76.\H; H, 6.58. C15H.aO. requi.ros C, 76.92; H, 6.6%)· /1-PMw.11J.- -<-1-
waphlhylglwam GCtd melted llt 20Ci". (Found: C, 715.21; H. 6.44. Equiv. 167. C.,H,10 4 
reqttite!! C, 75.44; H. G.aB%. Equi"V. 167). 

Ethl!l ,g-phn!yl-y-cyawo-y-(1 -rtu.plr.tkfll)lnltyruk (I I; Ar:a.l -llo.l'htbyl) ~.-A mixture 
of l·oy&nomet.hyln&phth&leue (16.7 g.) and ethyl clnnamate (17.6 g.) Wll.ll added 
~:~1o'VI'1y to a. stirred ice·cold mii~ure of dry ether (200 ml.) and f!Odium cthy· 
late prepGred from sodium (2.3 g.) in anhydr(IUII elhanol (4.0 mi.) according to the 
knoli'D procedure due t-o Avery5• Aft-er addition, lltirring and cooling were continuE"d for 
about 6 hr. The produc:t wa.s cooled, aoidificd wit-h hydrochloric o.aid and the ether layer 
w&a separated. The a.queoW! phaae wa.a eD.raclod onoo with ether and the combjned et-her 
eitract was waahed with "'ater and the BOlvent evaporated. The re~~idue of the viHCQlll 

oil Cl'yata.l]ised from etbanol, m.p. 108", yield tU g. (Found: C, M0-46; H, ~1.10. c.,H11 0.N 
reqnirBII C, 80.46; H, 6.12%). 

A list of othor compounds pnopared undor similar experimental condition ia given 
below: 

Compou.u!U m.p. J:o'CII'mula Found Reqd. 

El:hyl B·pbt.nyl- 11(-(2-cllloxy· 100" U114.HaaCJs C:69.68% 69.9% 
cubouylphenyl) slutaratc (III). (b.p. 210-215./fmm)- H:7.3 6.79 

{1-Pbc-ayl- -< --(2-carbolt)'Jibcuyl) 159" C.:,aH,A C:65-7ti 65.8S 
slutaric acid. H:S.O 4.87 

Ethyl ,8-phc:nyl-y.q'&llo-Y· (2-naph· I 07" CaaHu01N C:B0.39 80-46 
thyl) butyn.tc (II; A.r-2·gapblhJI). H-:6.0 6.12 

2-Plumyl-4:-o:ro-l ,2,3,4-ldnM!fdro-1-•u.plllloie .Aeid ( lV) .-The tTieater (Ill) (8.26 g.), 
BOdin to dUI!t (O.M:i2 g.) and dry benzene { 16.4 mL) were re6uxed on a steam bo.th tilhod.ium 
went completely int.o aolution. 'I'1Ul orude residue ( 10 g.) worked up in the mmal manner 
was hydrolysed with HCl (eon.c., 20 mi.) a.nd glacial aoetio acid (40 mi.) and worked up a.a 
UB'll8.L The oily Tea:idue WB.II dill801ved in ethy1 acetate and then diluted with petroleum 
(60-80°) to give crystalline o:ro-ocid., m.p. 116° (d). (Found: 0, 76.58; H, li.36. C. 7H,10 3 

requires C, 76.68; H, 6.26%). 

It afforded 2·pllnyl-1,2,3,4-ttJmhpv-l-flaphtl!oic acid, m.p. 140·l•H0
• (Potmd: C, 

3. OrJ. .5):1ftJA.tltl, Vol. 2f, p.30. 
4. cf. /Ur. Tro. c.Hm., 19!17. 58. 859; .Bw., 55, 1841. 
.5. cr. HelmKamp .cal.,J-A ...... c-..,s-.,1940,3217; Cook. J- c:r-.s-.,1945, 439. 
6. d. J- .hi8r. C4nt- Sot., 1928, SO, 2516. 
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8Q_87; H, 6.29. C,7H,a0a requir6ll C, 80.95; H. 6_3% on Clemm6l18ell reduotion'. The eiAJII 
aer boiled constantly at. l60°/4mm- (P'oUDd: C, 81.47; H, 7.2. C,gll.,01 teqa.il'es C, 8L42; 
H, 7.14%)- Snlphur dehydrogenation of the latter gave dAtil 2~JU-l­
carbo:r;ylate, b.p- 185°/4 mm. (Found; C, 82-50; H, 5.76. OuH1a01 requi:ref!l C, 82.6; H, 
5.79%). 
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