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IN the course of the synthesis of q acrooyclic tetra- and octa- 

acetylenes containing two anthracene nuclei 
l 

, the present 

authors have synthesized l,l-dianthryldi-e and tetra-acetylenes' 

(V, n=2 and b, respectively). It is now of interest to synthe- 

size the corresponding tri-, penta- and hexa-acetylenes 

(V. n=j, 5 and 6) to compare their electronic spectra with 

those of the other poly-ynes and polyenes. The synthesis of 

V (n=3, 5 and 6) has been carried out according to the sequence 

of reactions outlined in the following chart. 

The properties of l,l)-dianthrylpoly-ynes (V) and the 

intermediate substances are summarieed in Table 1. 

1 S. Akiyama, s. Risumi and M. Nakagawa, Bull. Chem. Sot. 

1. 

Japan, 2, 1293 (1960) : 2, 12% (1962). 

2 S. Akiyama and M. Nakagawa, m. 2, 1291 (1960 

3 S. Akiyama, S. Misumi and W. Nakagawa, u. g, 

(1962). 
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The analytical and infrared spectral data of the substan- 

ces listed in Table 1 are in accord with the assigned structures. 

The electronic spectral data of l,l)-dianthrylpoly-ynes (V) 

are summarized in Table 2, and their absorption curves are 

illustrated in Fig. 1. 
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FIG. 1 

The Absorption Curves of l,lLDianthrylpoly-ynes (V) 

The curves, with the exception of the diacetylene 
at the bottom, have been displaced upward on the 
ordinate axis by 0.5,logB unit increments from the 
curve immediately below. 

It is well known that the square of the wavelength of 

the absorption maxima ( A mar ) varies linearly with the number 

I 
of the conjugated multiple bonds (n) in some series of poly- 
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CHO CW( GEC),,H 

OH - 
cn( CEC)2n,CH 
X -X 

-G-Y- (Z), (3) 

(VI): X=OK 
(VII): X=Cl 

(1) LiCfCW (n'=I) and Li(CfC)sH (n't2); (2) Cu(OCOCHs)s in 
pyridine; ( 3) SOCls in tetrahydrofuran and pyridins; t4) 
NaNHs in li q, N&; (5) ~rM~C=CCH(O~~r)C=CH 

1x1 (n'=Z), XV (n'=2) and VIIX (yelXow needles, sxtrsmely 
unstable) were used without purification, 

TABLE 1 

Properties of l,l~Dianthry~~~ly-ynos (Yf 

and the Related Compounds 

pale yellow tiny cubes 
pale yellow tiny cubes 

270 (dec.) yellow fine needles 

106-109 (dec.) pale yellow fine needles 

pale ysllow fine teaflets 
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Plot of h&x versus n for l,i-Dianthrylpoly-ynes (V) 

a: benzene ; b: tetrahydrofuran ; ca cyclohexane 
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FIG. 3 

Plot of h max versus n ' for l,d-Dianthrylpoly-ynes 

a: benzene ; b: tatrahydrofurm : c: cyclohexane 
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. 
anas and FOl,‘-,‘t-leS On the other hand, a 

linear relation between theAmax and the n ( h,axsn ) in 

some charge-resonance systems such as cyanine dyes and poly- 

ene - Lewis, acid complexes was also well recogniseds. 

It was anticipated that the plots of Aiax of the poly- 

ynes (V) versus n might give a straight line as in the case of 

other series of poly-yne compounds. But in fact, the linear 

relationship did not hold in these polyacetylenes as illust- 

rated in Fig. 2. Unexpectedly, a linear relation was obtained 

by plotting the A max of the longest wavelength peaks against 

ns (Fig. 3:). This linear relationship could be expressed by 

the following empirical formulae with excellent agreement with 

the observed values. The observed and calculated values of 

these peaks are given in Table 3. 

A IllllX 
= 2.0ne + 425 "r (benzene) 

h ItMIX 
= 2.0n ’ + 422 

mr 
(tetrahydrofuran) 

A IllllX 
= I.85n2 + 420.5 mr (cyclohexane) 

The novel relationship ( A maxa ns ) seems to indicate 

the pronounced contribution $f the l-anthryl end-groups to 

the electronic excitation of the polyacetylenic chromophore. 

The further studies on the synthesis and the spectral proper- 

4 L. N. Ferguson, Chem. Revs., 43, 409 (1943) and references 

cited therein. 

5 H. I-I. Schlubach and V. Franzen, Ann., 573, 110 (1951) : - 

J. 8. Arrnitage, N. Entwistle, E. R. H. Jones and N. C. 

hhiting, J. Chem. Sot., 1954, 147 ; C. L. Cook, E. R. H. 

Jones and M. C. Whiting, ibid. 1952, 2393. 
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TABLE 3 

The Wavelength of the Longest Absorption Maxima 

A max (my ) 
n bencene tetrahydrofuran cyclohexane 

obs. talc. ohs. talc. obs. talc. 

433 433 430 430 428 428 

443 443 440 440 437 437 

457 457 456 454 450 450 

475 475 473 472 466 467 

496 497 494 494 487 487 

ties of 2,2: and V,$dianthrylpoly-ynes are now in progress 

in order to get further information on the role of the end- 

groups in the electronic excitation of poly-yne system. 

The present authors wish to express their deep thanks to 

Professor Ryoichi Fujishiro and Dr. K. Nishimoto of the Osaka 

City University for their interest, encouragement and valuable 

discussions throughout this research. 

The details and the theoretical part of this research 

will be published elsewhere. 


