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Bd 
A new synthesis of perchlorotolane (perchlorodiphenylacetylene; I) is 
It dimerizes at high temperature to give perchloro-1,2,3-triohenvl- 

~a~ht~le~e (III)and perchloro-2.3.8-trip~nylbenzofulvene (IV). Under the sa- 
me conditions the latter yields perchloeiphenylidene(2,1_a)indene (V). 

&t account of their molecules behg shielded by the chlorine substituents, 

and in sharp contrast with their non-chlorinated counterparts, ~rchlo~o~ryl~tb~ 

lanes are extremely inert in processes involving addition reactions. Such reac- 

tions are also hindered because the resulting adducts would possess a high inter- 

nal strain. 1,Za However, these concepts are not applicable to the perchLoromono- 

arylacetylenes here, according to the space-filling scale atomic models, shiel- 

ding of the rmtlti.ple bond might be aWst negligible, and the adducts strain- 

-free. 2b 

Accordingly, pevchlorophenylacetyle~a is a reactive chlorocarbon performing 

normally in addition-reaction conditions; 
2b4 

for example, it undergoes an easy 

therlna1(- UOo) oligomerization to give one dimer and two trimers. 2b,3 However 

this is not necessarily the case of perchlorMated diarylacetylenes were there 

might be some shielding of the triple bond. Consequently, for the purpose of 

studying its behaviour, the synthesis of perchforotolane (I) -a chlorocarbon whe- 

re the triple bond is shielded by four ortho chlorine atoms- was undertaken. 

&-perchlorostilb (III5 eliminates chLorine with copper dust at 3LO" gi- 

ving (I) (9c)% yield). 
6 

(I) had been synthesized previously by a condensation 

react ion; however, its reported E molar absorptivities6 are erroneous by a fac- 

tor of about forty (Amax (CHC13) 245, 254, 295 (sh), 303 (sh), 314, 320 (sh) and 

335 sun; E 39,800, 35,800, 21,500, 25,8001 40,200, 31,100 and 39,600). Therefo- 

re (I) has been ctiacterized fully by s, C and Cl analyses, and ir and mass 

spectra. Its strncture has been checked further by photochlorination with Cl2 

to trans-perchlarostFlb*~' (96%). 

Chlorocarbon (I) is stable ta temperatures up to 32G" (1 h). About 350-60' 
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(2 h) it gives a mixttae containing perchloro-1,2,3-tr~phenyln~pht~lene (III 

(3O.U%), white crystals z 346O, (E)-perchloro-2,3,E+triphenylbenzofulvene (I 

(10.3%), yellow powder dec, 370° (DSC) and p~rc~oro~S.l~d~~hen~lidene~2.l~a 

indene (perchloro-5,10-diphenyldibsnzo{a,e)pentalene) (V) (23.1%), dark-red 

crystals infusible up to 330°. Some (I) (9,3%) might be recovered. Compound 

(111): UV-v&s. +,saq (CHC13) 271, 322 {sh) and 335 nm; s 54,200, 9960 and 10,6 

gm/s 1036 (M+, 201 Cl). Conwound (IV): W-Vis. hmsx (CHC1311275 and 360 nn$ 

39,300 and 7500. &m/s 1036 <pi', 20 Cl). IR (KBr) 1590 cm . CoTnpound (V) 

w-via. hx IC6Hr2i) 217, 244, 300, 312, 397, 423, 448 and 480 run, E. 143,000, 

54,100, 59,400, 77,500, 3060, 7900, 16,2aO and 19,800. MS m/e 966 (k-i+, 18 Cl 
-1 

I& (KBr) 1615 cm . 

(IV) dechlorLnatbs partly to (V) (16% yieLd; 6C% recovery) When subdcted 

somewhat higher terr$eratures (37Oo; 10 min.) This dechlorination can be effel 

tad in a higher yieLld (81%) when (IV) IS mixed tith Al powsder (370°; 10 tin*) 

'6=l5 cbCIs 

\ / 
C=c 

Cu_ 

I \ 310° 

The structures of chlorocarbcns (III) and (V) have been unequivocally esta- 

blished by X ray analysts7 in cdlaboration wLth the authors. In this connec- 



ticn it is mentioned that the w-vis spectra of (III) and (V) are very similar 

to these of the perchlorophenylnaphthalenes 8 and the perchloroindene(2,l=a)in- 

dene,9 respectively. 

The &and uv-vis spectra of (IV) are consistent with the structure given. 

Hoever, the main evidence for the latter originates from its capacity to cy- 

clize to (V). It is also pointed out that the pyrolysis of the tolane hydrocar- 

bon in the presence of NfBr2 yields the hydrocarbon counterpart of (IV).'* 

The formation of dimers (III) and (IV) is Interpreted as follows: 

c6c15'c&-c6c15 

(I) 

1 
! 

\ 

'6%i '6'15 'SC15 
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# 
0 0 

c6c15 Cl Cl 
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A sim%lar mechanFsm has been suggested for the formation of perchloro-l-phe- 

nylnaphthalene from perchlorophenylacetylene. 
2b,3 

However, in the present reac 

tion both steric shielding and Fntemal cyclization prevent trimer formation 

(perchlorohexaphenylbenzene). Notice that fulvenes of type (IV),and consequent 

ly compounds of type (V),have not been isolated in the thermal oligomerization 

of perchlorophenylacetylene, 
2b,3 

This WrLl be accounted for in a forthcoming 

publication. 
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