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It has been shown in 1961 
(1) that a non-planar system of two alternate dou- 

ble bonds, when part of a rigidly fixed ring, cztn originate an inherently dissym- 

metric chromophore which in general outweighs any contributions associated with 

asymmetrically disposed substituents. In fact the longest wavelength transition 

is optically active and its rotational strength is much larger 
(2) 

than that ex- 

pected for a dissymmetrically perturbed chromophore. However some cases are re- 

ported in which the ellipticity of the band associated to the above transition is 

remarkably lower because of the presence of appreciable amounts of the two senses 

of skewness, which are in equilibrium (3) 
Few examples of optically active open 

chain l,+dienes are reported in the literature (4,5) and their chiroptical proper- 

ties can be interpreted on the basis of the dissymmetric perturbation of a planar 

system of conjugated double bonds by the asymmetric substituent. A conjugated pol- 

yene system, perturbed by one or two chiral end-groups has been observed in 

carotenoids(6). 

We report now that a linear polyene (I) with asymmetric carbon atoms in the 

side chain which are in "I, 3” position,exhibits chiroptical properties in agree- 

ment with the existence of a inherently dissymmetric polyene chromophore. 

CH=C- 

(;H2)n 

H3C-C*-H I 
I 
C2H5 

I(n=O) and I(n=l) have been obtained by polymerization respectively of (S)- 

-3-methyl-pentyne and (S)-4-methyl-1-hexyne by Fe 111acetylacetonate/Al(i.C4Hg)3 

as reported in a previous paper (7) . The chemical structure of I and the enantio- 

merit purity ( 90$) have been demonstrated both by chemical (oxidative cleavage 

and hydrogenation) and spectroscopic methods (IR, NMR and UV). The last give also 
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preliminary information on the secondary structure in solution. In fact in the IR 

spectrum a single band is present in the region of the stretching vibration of 

the carbon-carbon double bond and its position (1618-1612 cm 
-1 

) is intermediate 

between that of isolate and of conjugated double bonds 
(8) 

. Accordingly the 60 MHz 

NMRspectrum shows a single wide band at 5.90 p.p.m. which can be assigned to the 

olefinic proton('). In spite of the large number (more than 100) of alternate 

double bonds per molecule, the UV absorption spectrum shows (Fig.1) in both I(n=O) 

and I(n=l) that the longest wavelength absorption maximum is at wavelengthswell 

below that of compounds containing 5-6 conjugated double bonds, the Emax per 

double bond being markedly lower than in planar conjugated polyenes (IO). 

3 

FIG.1 : UV ABSORPTION SPECTRUM 

---- 1 (n=O), n.heptane 

-.-.- 1 (n=ol,chloroform 

- 1 (n= I) I n.heptane 

These data can be explained considering that, because of the presence of 

rather bulky side chains in "1,3" relative position, the main chain is forced to 

assume a non-planar conformation: as a consequence the conjugation of the alter- 

nate double bonds is reduced. The lower E max and Amax of the absorption band 

in I(n=O) with respect to I(n=l) show that the steric inhibition to the res- 

onance increases with decreasing distance between side chain branching and main 
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chain. The absorption characteristics do not change appreciably 

and solvent (Fig.1). 

with temperature 

A positive band is present in the CD spectrum (Fig.2) at 31 4 and 393 rim in 

I(n=O) and I(n=l), respectively. The ellipticity per double bona is much larger 

in I(n=O), where it is of the same order of magnitude as in several inherently 

dissymmetric skewed l,+dienes (2) . The last data confirm the non-planar confor- 

mation of the polyene chain and show that the rotation angle between two succes- 

sive double bonds has predominantly a single sense of skewness. 
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FIG.2: CD SPECTRUM 
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Taking into account that the macromolecules I consist of repeating units 

having the same structure, the non-planar conformation of the polyene chain must 

be a helix with a predominant screw sense. Both screw senses must however exist, 

the equilibrium being shifted more or less in one direction depending on temper- 

ature and solvent. The effect of the latter is clearly shown by the fact that 

going from n-heptane to chloroform the ellipticity of I(n=O) markedly increases 

(Fig. 2) without appreciable variation of the wavelength, in agreement with the 

absorption data. As a change of the absolute value of the skew angle should pro- 

duce a change of position and mainly of intensity of the related band, both in 
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absorption(l') and CD spectra (12) , the solvent effect observed should consist in 

changing the equilibrium position between left and right handed helices, where 

the alternate skewed double bonds are in enantiomeric relationship. The existence 

of this equilibrium could explain the low ellipticity of the CD band at 394 nm in 

I(n=l). In fact in this case the predominance of one screw sense over the oppo- 

site one is probably lower than in I(n=O). It must be also considered that in the 

former case the skew angle is smaller in absolute value than in the latter (12) . 

The reported data give clear spectroscopic evidence that the cooperative 

effect among chiral side chains can induce in open chain compounds a large con- 

formational preference, that is a helical conformation with a predominantscrew 

sense. 
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