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Recently ws have shown that the oridativo coupling of 

d,w-diacetylenes of type I with cupric acetate in pyridina' 

leads to the cyclic diaoetylenes2. We have studied the 

synthesis of the same type of cyclic diacetylene8 baariug 

%electron system in R to investigate the possibility of 

transannular interaction with the diacetylenic function. 
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52 Transannular Phenomena in Cyclic Diacetylenes No.2 

The oxidative coupling of 1,4-bis-(o-ethynylphenoxy- 

methyl)-bencene (I, R= p-xylylene group, m.p. 93-94%) 

which was derived from sodium o-ethynylphenoxide and 

p-xylylene dibromide gave the cyclic monomer, IIp (m.p. 274~ 

275eC, hydrogenated to Cs&eOs, m.p. 195fl197%, Mol.'wt., 

381, oalcd., 344). Similarily, the oxidative coupling of the 

terminal diacetylene (I, R = trans-2-butenylene group, m.p. 

118~llYe~) which was obtained by the reaction of sodium 

o-ethynylphenoxide with trans-1,4-dichloro-2-butene yielded 

the cyclic diacetylene, IIIt (m.p. 13O'C (decom.), hydro-' 

genated to ~CsoHe~Oe, m.p. 63.5%, Mol. wt., 303, calcd., 

296). The corresponding o-xylylene isomer, IIo (m.p. 148.5% 

(decom.), hydrogenated to Ce&edOe, m.p. 180%, Mol. wt., 

346, calcd., ?44) and the e-2-butenylene isomer, 111, 
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Pig. 1. The U.V. speatra of 

IIp( -) and IV(-----). 
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Fig. 2. The U.V. spectra of 

lIo(-), IIIt(-----) and 

III~(-- ). 
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(m.p. 154% (decom.), reduction product was proved to be 

identical with that of IIIt) were prepared accordingto a 

similar sequence of reactions. 

The ultraviolet spectrum of 11~ showed broad and flat 

absorption peaks as compared with the well defined sharp 

peaks in the spectrum of ~,~~dibenzyloxydiphenyldiacetylene 

(IV) as illustrated in Fig. 1. Also the absorption bands 

arising from the out-of-plane deformation of the adjecent 

two hydrogen atoms in the p-disubstituted benzene nucleus 

appeared at 814 cm" and 796 cm 
-i in the infrared spectrum 

of 1,4-bis-(q-ethynylphenoxymethyl)-benzene (I, R= p-xylylene), 

whereas the corresponding absorption shifted to 776 cm -1 in 

the case of IIp. The same type of an anomalous ultraviolet 

spectrum was observed in the case of IIIt, but could not 

be seen in the spectra of II, and III, (Fig. q)*. 

* The ultraviolet spectra of IIIt, III, and IIo showed 

hypsochromic shift of absorption peaks as compared with 

those of the open chain analogues. This phenomenon could 

be ascribed to a large ring strain involved in these 

cycles. Also the presence of a strong absorption minimum 

at ca. 260 m r could be attributed to a proximity effect of 

methylene groups in the bridging chain to the diyne unit. 

The detailed account of the spectral properties of this 

series of compounds will be published in near future. 



5.6 Traneannnlar Phenomena in Cyclic Diacetylenes No.2 

An examination of the aoala models of these diacetylenio 

oyalea reveals that the p-xylylene group in IIp and the trans- 

ethylenlc linkage in IIIt are held closely to the diyne unit, 

on the other hand the o-xylylene group in II, and the a- 

ethylenic Pinkage in 111~. are fired fairly apart from the 

diacetylenke bond in the cycles. Prom these obserrationr, 

it seems to be highly probable that the anomalousness in 

the spectra of III, and IIIt is associated with a transannular 

interaction ofz-electrons in the bridging chain with 

those of the diyne function. 

The details of this investigation will be published 

elsewhere in near future. 




