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Reaction of Bicycle[ 6,l ,O]nona=2,4,6=triene with Dirnethyl Acetylenedicarboxylate 
By JOHN E. BALDWIN* and ROBERT K. PINSCHMIDT, JUN. 

(Department of Chemistry, University of Oregon, E u g e ~ ~ e ,  Oregon 97403) 

Suvlzrnary The reaction of bicyclo [6, l10]nona-2,4,6-triene 
(I) and dimethyl acetylenedicarbosylate (11) is described ; 
the Diels-Alder adduct (111) from (I) and (11) is stable 
under the reaction conditions and does not cleave to 
bicyclo [2, l10]pent-2-ene. 

cis-B1cuc~0[6,1 ,O]NONA-2,4,6-TRIENE (I) and dimethyl 
acetylenedicarboxylate (11) give the tetracyclic adduct 
(111) and the dimethyl esters (IV) and (V) when heated 
under reflux in tetrahydr0furan.l This could be rationalized 
by assuming that the adduct (111) fragments under the re- 
action conditions giving (IV) and bicyclo[2,1 ,O]pent-Zene 
(VI) .2 The diene would then isomerize to cyclopentadiene 
(VII) which would give the adduct (V) with (II).3 

If the initially generated olefin could be removed from 
the solution to a cold trap faster than it rearranged, this 

reaction could serve as an alternative synthesis of bicyclo- 
pentene (VI);* a conversion of various known and easily 
prepared 9-substituted bicyclo[6,1,0]nona-2,4,6-trienes to 
5-substituted bicyclo [2, l10]pent-2-enes would also be most 
useful. 

We prepared the tetracycle (111) both from (I) and (11) 
as described and from the Diels-Alder adduct (VIII)5 of 
bicyclo[4,2,0]octa-2,4,7-triene and (11) through a Simmons- 
Smith reaction,6 thus confirming the structural and stereo- 
chemical assignment.l The adduct (111) was purified by 
chromatography (silica gel) and vacuum distillation, 6 
(CC!,) 6.39 (2H, dd, J 3-8 and 4*0Hz), 3.98 (2H, m), 3.66 
(OH, s), 1-88 (2H, m) , 1.23 (2H, m), and 0.76 p.p.m. (2H, m) ;1 
h,, (EtOH) 21s (log E 3.8). The adduct (111) was fairly 
stable; neither heating as a neat liquid a t  118" for 3 h nor 
attempted decomposition in the presence of a ten-fold excess 



CHEMICAL COMMUNICATIONS, 1971 

of (11) in tetrahydrofuran under reflux for 2 h gave any 
(IV), fV>, or (VII1.t 

COzMe + 

C 0 2 M e  
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By contrast, the adduct (IX) [from the reaction of 
dihydroindene (X)* and diester (11) at  room temperature] 
[6 (C,D,) 6.05 (2H, m), 5.34 (lH, dm, J 5.9 Hz), 5.21 (lH, 
dm, J 5.9 Hz), 3.88 (2H, m), 3-47 (6H, s), 2-97 (lH, dm, 
J cu. 6 Hz}, 2.48 (lH, t t ,  J ca. 3.5 and ca. 9 Hz), 2-08 (IH, 
ddm, J 17 and 9.5 Hz), and 1-52 p.p.m. (lH, dm, J 17 Hz); 
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hmax (EtOH) 222 nm (log E 3.8)] is comparatively labile, 
being converted, in the presence of (11), into phthalate (IV) 
and diene (V) in 1-5 h at 70" (90%). 

It seems that bicyclopentene may not be involved in the 
reaction of (I) and (11) to give the esters (IV) and (V). A 
more plausible scheme is the thermal rearrangement of (I) 
to (X), which has been intensively investigated but whose 
mechanism is still u n ~ l e a r , * ~ ~  followed by reaction with (11) 
as outlined in the Scheme. The sequence (I) + (XI) + (111) . .  is competitive and separate.11 

+ 
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Exploratory attempts to obtain useful quantities of 
bicyclopentene from (111) photochemically have not been 
successful. 
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f Gas phase pyrolysis in a flow tube a t  250-330" was needed to achieve partial decomposition of (111). Competition experiments 
At such temperatures (VII) rather than the unstable (VI) was the showed (111) to be somewhat less stable than (VIII) to pyrolysis.' 

low boiling product. 
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