
180 CHEMICAL COMMUNICATIONS 

2,3,4,5=TetrahaIogeno- 1 -( 2,3-di-n-propylcyclopropenylidene)cyclo- 
pentadiene 

By YOSHIO KITAHARA,* ICHIRO MURATA, MASAKO UENO, and KUNIO SATO 
(Department of Chemistry, Tohoku University, Sendai, Japan) 

and HARUYUKI WATANABE 
(Shionogi Research Laboratory, Shionogi & Co. Ltd., Fukushima-ku, Osaka, Japan) 

SEVERAL derivatives of l-cyclopropenylidenecyclo- 
pentadienet have been described in the literature,’ 
and we have reported recently the synthesis and 
some properties of 2,3,4,5-tetrachloro-1-(2,3-di- 
phenylcyclopropenylidene) cyclopentadiene.2 

We now describe the synthesis of the compounds 
(I :X = C1; I1 : X = Br), the simplest derivatives 
of this system yet de~cribed,~ and the experimental 
derivation of the dipole moment of the l-cyclo- 
propenylidenecyclopentadiene skeleton in a 
rational manner. 

(I) s = c1 
(11) X =Br 

Condensation of di-n-propylcyclopropenone4 with 
1,2,3,4-tetrachloro- or 1,2,3,4-tetrabromo-cyclo- 
pentadiene in methanol, afforded colourless leaflets 
of (I) (from benzene, melting with decomposition 
a t  180°, 25.7% yield) or colourless leaflets of (11) 
(from benzene, darkens without melting at  about 
140°, 31.4% yield), respectively. 

These structures were established by i.r. spectra 
[in KBr, (I): 1865, 1544; (11): 1860, 1528 cm.-l], 
U.V. spectra [in acetonitrile, (I): 314 mp, log E ,  
4.56; (11) : 318 mp, log E ,  4.60, and in cyclohexane, 
(I): 316.5 mp, log E ,  4.42; (11): 320 mp, log E ,  

4.701 and n.m.r. spectra in 95% sulphuric acid 
[(I): triplet at  5.32, sextet a t  4-44, triplet a t  3.14 
and singlet a t  0.96 p.p.m.; (11): triplet a t  5.31, 
sextet a t  4.45, triplet a t  3.11, and singlet at  0.85 
p.p.m. all upfield from external benzene reference. 
Relative areas of signals in both (I) and (11) are 
6:4:4:1]. 

The observed dipole moment of (I) (7.56 f 
0 . 0 3 ~ ~  in benzene at  25”c) clearly demonstrates 
the contribution of a dipolar structure in the 
ground-state of l-cyclopropenylidenecyclopenta- 
diene. If we use the value of 1.53 D for the effect 
of four chlorine atornsl2b the estimated dipole 
moment of the skeleton should be 5-63 D because 
the additional moment caused by the two propyl 
groups can be regarded as being about 0-4 D. This 
value (5.63 D) is in good agreement with the value 
of 5.69 D derived for l-cyclopropenylidenecyclo- 
pentadiene by the LCAO-MO method using the 
bond alternation technique, and is larger than the 
theoretical dipole moment of sesquifulvalene 
(5.05 D) .6 This means that the electron-releasing 
power of a cyclopropenylidene group is appreciably 
greater than that of a cycloheptatrienylidene group. 

Compounds (I) and (11) reacted reversibly with 
tetracyanoethylene in chloroform to give an un- 
stable rr-complex which showed charge-transfer 
bands at  656 &- 1 mp and 660 -& 5 mp, respectively. 

(Received, Febrzlary loth, 1966; Corn. 087.) 

* To whom enquiries should be addressed. 
t The use of the trivial names “calicene” and “triapentafulvalene” for this sytem is questionable-Ed. 
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