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2,3-Dicyanobutadiene-1,3 (2) and 2,3-dicarbomethoxybutadiene-1.3 (4) have been 

prepared only in non-specific low yield syntheses: e.g. 1 is formed on pyrolysis of 2,3- 

dracetoxy-2,3_dicyanobutane at 400-500' (10% yield)', whilst 4 has been detected on pyro- 

lysls of 1,2-dicarbomethoxycyclohexene at 750' (10% yieldI and dimethyl-1,2-dimethyl- 

1,2-diacetoxysuccinate at 490' (23% crude yield)'. 

Thermal ring opening in 1,2-dicarbomethoxycyclobutene (2)3 as a possible synthetic 

route to 4 has been reported to be unsuccessful in solution 
4- 
. Heating of 1,2-dicyano- 

cyclobutene (1)5 in mesitylene at 160' in the presence of polymerisation inhibitor led to 

the formation of dimer 2 (65% yield; mp. 124.5-5O; uv.(CH30H): 229-30 nm. ( ~=12800); 

ir.(KBr): 3112,2242 and 2234 (-CN),1625 cm.-'; nmr.(CDC13): a=l.9-2.5 (m,2,CH2), 2.75 

+ 3.05 (2xm,b,allylic protons), 6.38 (s,2,vinyl protons); ms.: m/e=208(M+)) and some 

polymeric materials. 
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We wish to report that ring-opening 1 --cl can be achieved readily in the gas-phase; 

e.g. on distilling 1 under reduced pressure (0.5-0.01 torr) through a heated column (380- 

420') filled with glass or ceramic beads6. In this manner monomeric 1 condenses in a 

cooled receiver as a crystalline solid. The small amount of insoluble polymer is removed 

by filtration of a chloroform or benzene solution of this solid and the pure 1 is 

obtained by precipitation with n-hexane (80-85% yield: colourless needles; mp. 118-20' 7; 

uv.(CH30H): 226 nm. ( r=16800); ir.(KBr): 3114,2231,1592,1406,1388,1165,960,882 cm.-'; 

nmr.(CDC13): o=3.64 (d, J=7.0); ms.: m/e=lO4(M+)). Crystalline 1 slowly 8 polymerized to 

yield highly crosslinked polymers without loosing its original crystal form. In dimethyl- 

formamide solution, after addition of a small amount of dioxane, 2 gave a linear, non- 

crosslinked homopolymer, from which, after evaporation of solvent, transparent, elastic 

films were obtained. Without use of dioxane a jellied mass resulted 9.10 . 
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Under the same pyrolytic conditions used for the ring opening 1-1, liquid mono- 

meric i was readily obtained from 2 (above 90% yield; greater than 98% purity, estimated 

from nmr.; bp. 58-63'/1.2 torr; ir.(neat): 3126,1748,1638,1588,1190,1124 cm.-1; nmr. 

(CDC13): &3.70+4.15 (2xd, J=1.2, CH2), 6.23 (s,CH3); ms.: m/e=l70(M+)). 

From these pyrolytic gas-phase reactions, which we have also observed with diethyl- 

(88% yield) and diallyl-cyclobutene-1,2_dicarboxylate (76% yield), we suggest that the 

above method may be a convenient synthetic route to derivatives of buta-1,3-diene-2,3- 

dicarboxylic acid. 

2 is an electron-deficient diene and does not react with electron-deficient olefins 

such as maleic anhydride and fumaronitrile. However, 1 gives good yields of (4+2)-cyclo- 

adducts with olefins containing a strained double bond, and with electron-rich olefins 11 . 

Thus, the cycloaddltlon reactions of 1 fit the seldom observed class of Diels-Alder 

reactions with "inverse electron demand" 12 . 
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