
the products (light yellow powder in each case; yield 80 to  
90 %,) can be recrystallized from pentane a t  -40 "C. 
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New Synthesis of Aceheptylene 

By KIuirs Hufner and Rolf Fleischer I *I  

Like acenaphthylene ( I ) ,  the  isomeric compound cyclopent- 
[cd]azulene (2) can also undergo 1,Zcycloadditions at  the 
double bond of the five-membered ring. I n  contrast t o  ( I ) ,  

however, (2) - like other derivatives of pentalene[ll- com- 
bines with multiple-bond systems at  0°C or a t  room tem- 
perature. The  thermally labile 12x-electron system (2) is thus 
converted into stable azulene derivatives. 

Reaction of (2a) with tetracyanoethylene at  0 "C affords the 
cyclobutane derivative (3) in 60% yield as  the sole adduct [21. 
Dimethyl acetylenedicarboxylate, however, adds to  (2a) at  
25 "C in methylene chloride (+1 % of triethylamine, 15 h) 
both in the 1,2- and in  the  3,4-position t o  form dimethyl 3 3 -  
dimethyl-6b,8a-dihydrocyclobuta[n]cyclopent~cd]azulene-7,8- 
dicarboxylate (4a)  (m.p. 112"C, yield 40%) and the cor- 
responding 4,6-dirnethyl derivative (Sa)  (m.p. 143-144 O C ,  
yield 10%) 131. 

(2b) and (2c) 141 combine with dimethyl acetylenedicarbox- 
ylate only in the 1,2-position t o  give (4b )  (m.p. 141 OC, 
yield 71 %) a n d  a mixture of (4ci (m.p. 103--104"C, yield 
53%) and the  aceheptylene derivative (6c) (m.p. 152OC, 
yield 8 %), respectively. 

X-ray structure analysis 151 and SCF calculations 15261 indicate 
a high bond order for the 1,2- and  3,4-linkage in  (2) and  
polarization consistent with participation of the resonance 
structures (2A) and  (2B). These findings suggest that  reac- 
tions of (2) with electron-deficient alkenes and alkynes are  
two-step cycloadditions proceeding via resonance-stabilized 
dipolar intermediates. 

Thermal valence isomerization of the adducts ( 4 a ) ,  (4b ) ,  
( 4 ~ 1 ,  and (Sa)  in  boiling xylene (1 h) leads t o  the acehep- 
tylenes f 6 a )  (m.p. 150 "C), i6b) (m.p. 147 "C), (6c) (152 "C), 
and (70)  (m.p. 119-12OoC), respectively, in  yields of about  
90 %. The preparation of (6) and (7) from the  readily accessi- 
ble cyclopent[cd]azulenes supplements the previous syn- 
thesesr*, 71 of the tricyclic 14x-electron system. The  structures 

of compounds (4)-(7)  were established by elemental anal- 
ysis, molecular-weight determination, and UV and NMR 
spectra. 
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