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HELICAL TWISTING POWER OF CHIRAL SUBSTITUTED 
DIBENZO Ib,fI1,4-DIAZOCINES I N  NEMATIC LIQUID 
CRYSTALS a 

by J . M . RUXER , G . SOLLADIE * 
Laboratoire de Chimie Organique de Z'EcoZe 
Nationale Supdrieure de Chimie,ERA du CNRS n o  
687, Universitd Louis Pasteur-B. P. 296/R8 - 
67008 Strasbourg - France 
and S.CANDAU 
Laboratoire d'dcoustique MoZdcuZaire,Univer- 
sit6 Louis Pasteur,67070 Strasbourg - France 
(Submitted f o r  Publication December 29, 1977) 

Abstract.Twisting powers of some chiral substi- 
tuted dibenzolb,fll,4-diazocines were determined 
in nematic liquid crystal MBBA. 

Since the pioneering work of Friedel(1) in 1923, 
it is well known that on dissolving a small amount 
of optically active material in a nematic mesophase 
one gets a cholesteric structure.Such long pitch 
cholesteric liquid crystals suitable for the choles- 
teric-nematic phase-change of electro optical 
display devices are usually obtained by doping 
nematics with cholesterol derivatives mainly because 
of the low cost and high twisting power of these 
molecules.However till now,only few studies have 
attempted a systematic study of the factors control- 
ling the helical twisting power of molecules (2,3). 

Our approach to this problem was to assume that 

* To whom correspondence should be addressed. 
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110 J. M. RUXER, G. SOLLADIE and S. CANDAU 

dissymetric chiral compounds,where the chirality 
origin is conformationa1,should have high helical 
twisting powers. 

Recently,we have shown (4) that the chiral ke- 
0 tone 1 has a high twisting power 

in MBBA.We are reporting now the 
results concerning a series of 
chiral substituted dibenzolb,fl 
1,4-diazocines 2 to 6.These mole- 
cules possess a-three dimensional 
tub-like conformation (the eight- 
membered ring being a diazacyclo- 
octatetraene system) and as such 

- 1 are resolvable into optically ac- 
- tive forms because of their high 

II 

& Me Me 

u la120= + 617' inversion barriers (5). 

R1 R'2 R3 R4 l a l D  
- 2 CHO H H H + 277" 
- 3 H CHO H H + 242' 
- 4 H H CHO H - 43" 
- 5 H H H CHO - 33' 

6 - 

+ 154' 
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HELICAL TWISTING POWERS 11 1 

Molecules 2 to 5 differ only by the position of the 
carboxaldehyde group (6). 

The twisting powers B of these molecules have 
been determined in MBBA;the half-pitches were measu- 
red from the optical pattern displayed by droplets 
of the cholesteric phase floating in an isotropic 
liquid (7), (fig. 1). 

Figure  1 
Concen t ra t ion  dependance of t h e  h e l i c a l  p i t c h  
f o r  d i f f e r e n t  MBBA-optically a c t i v e  compounds 
m i x t u r e s .  
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112 J. M. RUXER, G. SOLLADIE and S. CANDAU 

We have also determined by the same method the 
p value for cholesteryl propionate (CP) in MBBA : 
6 = 8.4pm-1 which is in good agfeement with the lit- 
terature value (8 )  : 6 = 9 pm- by the Cano-Wedge 
method. 

We have also introduced (Table 1) molecular 
twisting powers /e l M  which ,in our opinion,are more 
suitable because the resulting twist is produced by 
an asymmetric molecular arrangement localy created 
by one (or a full number ) of doping molecules.These 
181, values emphasizes particularly that diazocines 
2 to 5 have higher twisting powers than CP and 1- 
genthol (1-M).We shall notice also that CP has a 
l6IM value higher than molecule L. 

Tab le  1 
T w i s t i n g  powers o f  some op t i caZZy  a c t i v e  molecu-  
Zes i n  MBBA. 

43 .4  15.9 

molecule 

30 11 27 8.4 

a )  de t e rmined  f rom t h e  s l o p e s  o f  t h e  e x p e r i m e n t a l  
curves 1 / p  = f ( c ) , p  e x p r e s s e d  i n  microns  and c 
i n  g / g .  

mo lecu lar  w e i g h t s  o f  t h e  doFing moyecule  and 
t h e  nemat i c .  

b )  moZecuZar t w i s t i n g  powers,M and M b e i n g  t h e  

These results and the results obtained ( 4 )  with 
compound 1 = 13.5 in K15 (p-n-hexyl p-cyanobi- 
phenyl) azd' I I M  = 8.8 in MBBA,suggest that there is 
a close relatiokhip between the nematic and opti- 
cally active molecule structures.The twisting powers 
are higher when the chiral molecule has a structure 
similar to the nematic structure,allowing a better 
intermolecular arrangement and a better transmission 
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HELICAL TWISTING POWERS 113 

of the chirality.That's indeed the case with diazo- 
cines and MB,BA (fig.2). 

F i g u r e  2 

Comparison of the results of table 1 shows a 
marked difference in B values according the aldehyde 
location : the twisting power is about two times 
higher when the aldehyde is on ring C. 

Finally we can remark that,as expected,there is 
no relationship between the 5 value and the ampli- 
tude of the optical rotation of the chiral doping 
molecule. 

This work was supported by CNRS (ATP 2664). 
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