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The synthesis of (+)-1,3-diphenylallene fran (-)-trans-2,3- .- 

dipherIylcyclopropene-carboqylic acid has been recently desoribed,' 

end the stereochemical course of the conversion is analysed in the prewioua 

oommunication,2 v&&h indicates that (+)-1,3-dipheriylallene had the 

S-configuration3 (Hip. 1) in agreement with the results of our circular 

dichroism study of the iscmer. 

Spectrosoopically 1,3-diphenylallene consists primarily of 

two orthogonal styrene chromophores, the ellene group making only a am&l 

contribution to the total light-absorption in the quartz ultraviolet 

(pig. 2). F?xml * study4 of crystals of cinnamic eoid with plane- 

polarized light, it is known that the electrio dipole transition moment of 

the 25OC 8 styrene absorption is orientated along the long-tie of the 

chromophore. Molecular orbital calculations indicate that this transition 

moment lies at an angle of 28' to the l-4 aJds of styrene in the sense 

that a parellel line through the lrposition cuts the exocyclic C=C bond. 

In l,J-diphenylellene the excitation momenta of the two styrene chromophores 
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Fig. l<, The absolute ccafiguraticn of (+)-l,S-diphanyitisns 
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Fig. S. The coupling mod83 of the atyrene excitation manents 
in l,!Ldipbenylallene, (a) in-phase, giving the resultant transition 
of A--lay, and (b) out-of-phase, giving the resultant transiticm 
with B-symmetry. 



No 21 1595 

Absarptim 

l,s-diphellyldl~ 

Abscqtim 

n.f te,traaethylaUene 

. 
-./ . 

. . -? +loo . 
. ? 1 
. 

tog< '*, \ 
. 

1 

// \\ 

. 
. \ '\ +5( 

.2 . 
. / 
. 

/ 
\ '\ 

. 
. \ 
. 
. 

/ 
\ 

'\ ~ 
\ '1 

I d 

I\ 
\ 

i 

circulsr dichrctan 

\ 

(+)-l,s-alphenylella 

\ ' 

4% 

\ I 

'\j -lo( 

k5,opo 4Wp Y Cc3) =400 



No.21 

oiqle in-]hae to give a resultant transition with A ayumetry in the 

group C2 o:P the moleouls (Fig. 34 or out-of-phase (Pig. 3b) to gire & 

Fesultant wxuu&llrithB0~Otry. Interaotions betweenthetno 

ousponent excitation moments &vch the resultant Atranoition (Fig. Ja) 

a higher energy ami a lower absorption intensity, and the resultant B 

transition (Fig. 3b) a lower energy and a higher intensity. 

:It is observed (Fig. 2) that the 40700 cm4 stpem absorption 

is split in i&&Lphenylallene into a high-intend&y band at 39,m em4 

and a lowdntensity band at l&COO om"', which are thus due to the B and 

to the A resultant transition, respectively (Fig. 3). For the 

S-oonfiguration3 of 1,3-&lphenyldJ.lene the coupling mode giving the maultaut 

A-trensition (Fig. 3a) has the ov%rdU foxm of a oharge displan~ent through 

a left-haM& halioal path &long and about the s-axis (fig. 1) whioh is 

the C2 aJda of the moleoule, whereas the B-transition (Fig. 3b) has ths 

form of a ri&t-handed helical charge-displaoement. Thus the A-transition 

dk0tia giya a negative ciraular diebroism band and the B-transition a 

positive ainxiier diohroi6m band. For the B-confX&uretion the signs are 

reversed, the A- and the B-transition giving a positive and a negative 

oirolilar diohroism baud, respectively. It is found @lg. 2) that the 

-1 
negative oirr?rilar tiahroiaa band of (+)-1,3diphenyldLlene at J&800 om 

lies under the lomrdntenaity higher-energy absorption band, and the 

positive oixw&ar aichroism bend at 38900 cm" under the highex+ntenaity 

lower-energy absorption band. X!hus the positive and the negative ~imular 

dichroism bands given by (+)-1,3-diphenylallene in the quarts ultraviolet 

are due to the B (F%g. 3b) and to the A.(Fig. 3a) trensitione, resppeotively, 

ana the inamer has the S-oonfigwation (Fig. T). 
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