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As a continuation oi our work on Diela-Alder adducts with methyl 

(1) 
acetylenedicarboxylate we have investigated the reactions of the 

diester with norbornadiene (I) and with 1,4-cyclohexadlene (II). zhe 

Xl norbornadiene adduct, obtained in up to 50$ yield by refluxing an 

intimate, equimlar mixture of diene and ester for 12,hours, proved to 

be identical with that (III) reported a8 product of a reaction of the 

two substances in the presence of a special nickel catalyst 
(2) 
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drop. These data limit the structure of the 1,Ccyclohexadiene adduct 

to V. The stereochemle lry of the carbomet.hoxyrm?+.Mne site is a8 depicted 

aince mcdeln indicate that the epimeric form should have JDET"o whereas JDE 

found WM 5.0 c.p.r.'lhis stereochemistry ir also revealed by the crbsence 

of any eiepriflcant change in chemical shift of s (3.12 p.p.m.) in the 

m c0mpound*. The presence of the cyclopropane ring in V is revealed 

by characteristic infrared cyclopropylhydrogen absorptions: a fundamental 

stretching vibration at 362 cm-l, a Pirat overtone at599 cm.-' and a 

second overtone at 8827 WIL-~ (3). 

AuaLysis of the possible mechanism of the reaction between methyl 

ncetylenedicarboxylate and 1,4-cyclohexadiene accounts readily for 

struetutw V of the adduct. If it be aaeumed that the primary reaction 

is a concerted four-center cyclic process involving the acetylene with 

C1 and Cs-H of the diene, methyl 2,4-cyclohexadienylmaleate (VI) would 

be the anticipated product 
(4) 

. Since the latter possessea both diene and 

dienophile components, Its further reaction in an internal Diels-Alder 

manner can be expected (5) 

V VI 

%dels shcrvthis dlhe&aIangletobe 8pprrdmatel.y 50'. The qmuetrically 
dlaposed Jw Owhezeas JDC+.O c.p.8. 

lhmc epectm wae run in deuterocblorofozm solution with !T!MS *s an internal 
&aMardonaVarlan AdOspcctmr. 
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The n&nor product of the reaction of msthyl acetylenadlcarboryIate 

and II could be-shown to be mthyl 5-msthoxy-2,j,~-furanU%WrboW~te 

(VII) by its ultravioI.et spectrum (A,,_. ~76 np.; logL4.18), by the 

dlsslmllarity of the four methyl signals (3.a4, 3.78, 3.93 and 4.25 p.p.m. 

In its p.m.r. spectrum and by Its conversion to methyl propane-l,l,2,3- 

tatracarboxyIate VIII on hydrogenation over platinum In acetic acid. An 

authentic sample of VIII was prepared by the procedure (6) described for 

the tetraethyl ester. Toe closest reported model for the uItravloIet 

spactnm of VII Is ethyl 2,~,4,54urantetracarboxyIate (A_. 259 Y+L; 

log&4.c9(7)). 

while the origin of this unusual product (VII) ls obscure, the out- 

line of a possible mechanism for Its formtlon can be advanced (vlde 

lnfra)*f It requires the trapping of internedlate VI (or the fumarate 

analog) by methyl acetylenedlcarboxylate in a Dlels-Alder reaction re- 

miniscent of acrolein dlmerlzatlon 03) 
, bond reorganleatlon of the adduct, 

and final extrusion of the hydrocarbon moiety as cycloheptatrlene or lso- 

* The spectrum was run in deUtereehIoroform solution ulth !MS as ln- 
tarnal. standard on a Barlan A-60 spectronrter. 

+* While polar Intermediates are depicted, radlcsl andloge are equally 
.plauslble at this time. 



mere thereof. We have found that the co-pyrolysis of methyl acetylene- 

dlcarboxylate with methyl fUmrate (although not with methyl male&e) 

yields the same Fran derivative (VII), thus pointing to the probable 

involvemntofo- inthefolmationofvIIfraII&dmethyl 

acetylenediaarbcaylate e observed. 

Professor Thaurr, Katz has suggested the follcwlng attmctive sltcnvte 

3nechada for the ronwith of the furm also \wusing the htemaiate var. 
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