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The Photochemical Reaction of Furan with Dimethyl

Acetylenedicarboxylate
By R. P. Ganpa1* and V. K. CHADHA
(Department of Chemistry, Kurukshetra University, Kurukshetva, Haryana, India)

AppITION reactions of furan, in the dark, with
substrates such as maleic ester, maleic anhydride,
maleimide, have been reported! to lack stereo-
specificity, resulting in the formation of both exo-
and endo-products. We have now examined
photochemical (unsensitised) addition of furan to
dimethyl acetylenedicarboxylate (DMAD). In
view of a recent report? of a mercury photosensi-
tised reaction involving furan, we place on record
our own results.

Irradiation of a solution of DMAD (5g.) in
furan (40 ml.) with a 250 w medium-pressure
mercury-arc in a quartz vessel (52 hr., room temp.)

produced only two compounds (t.l.c.); (I), crystal-
line, (0-17 g.), m.p. 156°, and an oil, (II) (0-87 g.),
b.p. 137°/2mm.3 The compound (I) appeared,
from mass spectral evidence, to be a 2:1 adduct
of furan and DMAD. It had vmax (CHCI,)
1740s, 1650w, 830m cm.”l. The n.m.r. (60 Hz)
spectrum showed a 4-H triplet at 6-64 p.p.m.
(separation, P, between outer lines =], + [
= 2c./sec.), a 4-H triplet at 5-09 p.p.m. (P J,,
+ J1s 2c./sec)’ and a 6-proton singlet centred at
3:66 p.p.m. The nature of the triplets located at
6:64 and 5-09 p.p.m. suggest the isochronous
character of the two hydrogen pairs. The spectral
data appear to be in accord with the sym-
metrical dimethyl exo-exo-11,12-dioxatetracyclo-
[6,2,1,1¢.%,0519dodeca-2,7-diene-5,10-dicarboxylate
(I)t or the corresponding endo-endo structure
(Ia). The proximity of the two double bonds in
the endo-endo structure (Ia) would suggest the
possibility of its closing down to a cage. On
further irradiation, however, no such transforma-
tion could be realised. We, therefore, tend to
believe (I) to be the correct stereochemical repre-
sentation of the photo-product.

The product (II) which, from mass spectral
evidence, is a 1 : 1 addition compound of furan and
DMAD, proved to be dimethyl-7-oxa-norborna-
diene-4,5-dicarboxylate from ir. [vmax (CHCl,)
1660m, 1730s cm.~! and n.m.r., § 7-18 (t, separa-
tion, P, between outer lines 2-1c./sec.); 5-60

t The most abundant ion in the mass spectrum of the adduct corresponded to m/e 68 (C,H,0%).
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(t, P 2-0c./sec.); 3-74 p.p.m.; (s); intensity ratio, advice and encouragement during the course of
1:1:3]. this work.
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