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MESOGENIC DITHIOLATES : NEW DISK L I K E  b A C C E P T O R S  

M. VEBER, R.  FUGNITTO and H. STRZELECKA 
CNRS, Groupe no 12, Th ia i s ,  France 

Abs t rac t  S t a r t i n g  from p-hydroxyphenylacetic ac id  we 
have been ab le  t o  syn thes i ze  mesogenic d i t h i o l a t e s  of 
t r a n s i t i o n  metals wi th  long cha in  s u b s t i t u e n t s .  In t ro -  
duct ion of n-alkoxy s i d e  cha ins  reduces t h e  e l e c t r o n i c  
a f f i n i t y  of t h i s  system, neve r the l e s s  those  compounds 
are weak acceptors  and can form complexes wi th  n-donors 
which have a low ionization p o t e n t i a l  (EA-Ip < 0. I V ) .  

INTRODUCTION 

I n  l i n e  wi th  our previous work on d i sk  l i k e  II-donors 

we have at tempted t o  syn thes i ze  new rI-acceptors, having me- 

somorphic p r o p e r t i e s .  It i s  known t h a t  a metal  b i s - d i t h i o l e -  

ne system e x h i b i t s  acceptor  p r o p e r t i e s  4 y 5 .  Thus we expec ted :  

t o  ob ta in  mesogenic metal  b i s -d i th io l ene  p l a n a r  molecules by 

in t roducing  long chain s u b s t i t u e n t s .  We desc r ibe  he re  t h e  

syn thes i s  and the  p r o p e r t i e s  of Nickel  b i s -d i  t h io l ene  i n  

which phenyl groups a r e  s u b s t i t u t e d  i n  para  p o s i t i o n  by a l -  

koxy Oc H s u b s t i t u e n t s .  

1 ¶2 ,3  

n 2n+I 

SYNTHESIS 

1 

2 

A r  = H ; A r '  = pC H OC H 3 6 4 12 25 - 
= p C H O C H  4 6 4 12 25 - A r  = A r '  

A r  = A r '  = C6H5 - 

A r  = A r '  = pC 6 4  H OCH3 - 

Nickel b i s -d i  t h io l enes  wi th  a r o m t i c  subs ti t u e n t s  1 and - 2 

have been descr ibed  by Schrauzer '. They are obta ined  by the  
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222 M. VEBER et al. 

t ransformation of an a-hydroxyketone (benzoin)  i n t o  a thio-  

phosphoric e s t e r  which is  then t r e a t e d  wi th  a d i v a l e n t  s a l t  

of t r a n s i t i o n  metal MX2 ( M  = N i ,  P t ,  Pd e t c . .  .). We have 

used t h i s  method t o  prepare  compounds 2 and 5. But t h e  c las -  

s i c a l  benzoin syn thes i s  could no t  be used i n  the  case  of 

long chain alkoxy s u b s t i t u t e d  benzaldehydes.  So compound 5 
has been prepared according t o  fo l lowing  r e a c t i o n  sequence. 

S t a r t i n g  from phenylace ty l  ch lo r ide  i n s t e a d  of 1 we obtained 

( s t e p  C) t he  4-dodecyloxydesoxybenzoin 2, then i n  s t e p  D, 

the  4-dodecyloxybenzoin 11, and f i n a l l y  - 3 ( s t e p  E ) .  

REDOX PROPERTIES 

The e lec t rochemica l  r e s u l t s  f o r  3 and 4 ( c y c l i c  voltammetry 

a r e  given i n  TABLE I toge ther  wi th  those obtained by us f o r  

- 1 and - 2 i n  experimental  condi t ions  which are d i f f e r e n t  from 

those  used by Schrauzer.  A s  expected i n t r o d u c t i o n  of e l ec -  

t r o n  donat ing groups OCnH2n+l decreases  t h e  e l e c t r o n  a f -  

f i n i t y  of such systems,  compared t o  t h e  t e t r a p h e n y l  der iva-  

t i v e ,  I, descr ibed  by Schrauzer . However, they  a r e  a b l e  

t o  form complexes wi th  low i o n i z a t i o n  p o t e n t i a l  T[-donors. 

6 

2 
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MESOGENIC DITHIOLATES 223 

TABLE I 

112 I12 
E l  E2 

- 1 0.132 -0,677 

2 0 -052 * 
3 0 a072 x 
- 
- 
- 4 0 S O 3 0  % 

I12  
2 % The second ha l f  wave was poorly reso lved  s o  the  E 

va lue  could not  be given.  

The reduct ion  p o t e n t i a l s  were determined a t  a concen t r a t ion  

of 10 M i n  methylene ch lo r ide  ; 0,IM tetrabutylammonium 

f luorobora te  ; the  value i s  f o r  a plat inum e l e c t r o d e  ; S C E  ; 

O.IV/second. 

-3 

MESOMORPHISM 

Microscopic observa t ions  al low us t o  conclude t h a t  2 and 

- 4 a r e  mesomorphic but  no t  isomorphic.  

- 3 
4 

81°C < M I  < 1 1 6 ° C  

124°C < M2 < 166°C - 

The t ex tu re  of - 4 ,  observed i n  the mesomorphic range,  seems 

to be s imilar  t o  d i sk  l i k e  II-donors having a l s o  b i n a r  o r  te 

tragonal  symmetry ’. X-Ray d i f f r a c t i o n  s tudy would permit  a 

more p rec i se  i d e n t i f i c a t i o n  . 8 

COMPLEXATION WITH II-DONORS 

Compounds 2 and 4 al though be ing  very weak accep to r s  (TABLE 

I) could form complexes wi th  11-donors of t he  d ipyranyl idene  

series. Resul t s  a r e  given i n  TABLE 11. The formation of c h a r  

ge t r a n s f e r  complexes i s  observed when E - E  < O.1Volt. How A D  
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224 M. VEBER et al. 

eve r ,  we must take i n t o  account t h e  s t e r i c  hindrance due t o  

the  long chain s u b s t i t u e n t s  i n  both n-donors and Faccep-  

t o r s .  

CONCLUSION 

We have shown t h a t  Nickel b i s -d i th io l ene  compounds wi th  long 

cha in  alkoxy s u b s t i t u e n t s  have mesomorphic p r o p e r t i e s .  How- 

ever  i n t roduc t ion  of  e l e c t r o n  donor s u b s t i t u e n t s  decreases  

t h e  e l e c t r o n  a f f i n i t y  of such compounds which can only be 

complexed wi th  low i o n i z a t i o n  p o t e n t i a l  n-donors. 

of o the r  p l ana r  mesogenic systems wi th  h ighe r  e l e c t r o n  

a f f i n i t y  i s  i n  progress .  

A s tudy  

EXPERIMENTAL 

The obtained products  were i d e n t i f i e d  by t h e i r  I R  and H NMR 
Spect ra .  The Nickel complexes were i d e n t i f i e d  by t h e i r  W 

1 (CHC1 ) ,  I R  and H NMR Spect ra .  

4-dodecyloxyphenylacetic a c i d  (S tep  A) was synthes ized  by 

a lkoy la t ion  of commercial (Prolabo)  4-hydroxyphenylacetic 

ac id  us ing  the  experimental  condi t ions  descr ibed  f o r  alko- 
xyacetophenones '. By t h i s  way, w e  ob ta ined  a mixture  of 

I 

3 
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MESOGENIC DITHIOLATES 225 

s u b s t i t u t e d  a c i d  and ester,  which w a s  hydrolyzed i n  r e f l u -  

Xing a l c o h o l i c  potassium hydroxide f o r  5 hours .  The s a l t  of 

t h e  a c i d  was then  f i l t e r e d , d i s s o l v e d  i n  h o t  water and a c i -  

d i f i e d  w i t h  d i l u t e  s u l f u r i c -  a c i d .  4-dodecyloxylphenylacetic 

a c i d  soon pre .c ip i ta ted  on c o o l i n g  and was then  f i l t e r e d  and 

p u r i f i e d  by r e c r y s t a l l i s a t i o n  from t o l u e n e .  

M 
p= 83°C ; y i e l d  = 91% 

'H NMR : 6 (ppm) 7.25(d,  2 H ,  C6H4), 6 .85(d,  2H,  C6H4), 

4 ( t ,  2 H ,  Cl-120), 3 . 6 ( s ,  2H, CE2CO2H), 1.3(m, 18H,  (CH2)9), 

0.9(m, 3H, CH ) =? IR v(cm ) : v(C02H) 1710, 1420, 1250, V($) 1600, 1520, 

v ( O C , ~ H ~ ~ )  1265 

4 - d o d e c y l o x ~ h e n ~ l a c e t i c  a c i d  c h l o r i d e  2 (S tep  B) 
A mixture of t h e  a c i d  5 ( 18.5moles) ,  benzene ( 15ml) and 

t h i o n y l  c h l o r i d e  (2ml) w a s  r e f l u x e d  f o r  10 h o u r s  u n t i l  H C 1  

and SO2 ceased  t o  evolve .  Benzene and excess  t h i o n y l  c h l o r i -  

de  were evapora ted  under 

d i s t i l l e d .  

reduced p r e s s u r e  and t h e  r e s i d u e  

Bp 180°C (O,~IIUII)  ; y i e l d  p95% 

Desoxybenzoins 8 and 10 (S tep  C) 

They were obta ined  by F r i e d e l - C r a f t  a c y l a t i o n  of dodecylphe- 

n y l  e t h e r  i n  C C 1 4 .  To a cooled mixture  (0°C) of t h e  a c i d  

c h l o r i d e  7 ( 10.5mmoles) and A l C l  ( 1 0 . 5 m o l e s )  w a s  added 

4' dropwise dodecylphenyl  ether(9mtnoles)dissolved i n  5 m l  CC1 

The mixture  was s t i r r e d  a t  O- lO°C f o r  1 hour  and al lowed t o  

s t a n d  f o r  10 hours  a t  room tempera ture .  A f t e r  t r e a t m e n t  

w i t h  HC1,  e x t r a c t i o n  w i t h  ch loroform and washing w i t h  so- 

dium b i c a r b o n a t e ,  s o l v e n t s  were d i s t i l l e d  o f f  under  reduced 

p r e s s u r e  and desoxybenzoins  

3 - 

r e c r y s  t a l l i s e d  from methanol.  
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226 M. VEBER et al. 

"p= 105'C ; y i e l d  = 90% 
M 

8 
p= 76°C ; y i e l d  = 70% - 10 

Benzoins 

They were s y n t h e s i z e d  by t h e  method d e s c r i b e d  by S . S .  Jen- 

k i n s  l o  wi thout  i s o l a t i o n  of t h e  i n t e r m e d i a t e  bromodesoxy- 

benzoin.  

( e l u a n t  : p e n t a n e l e t h y l a c e t a t e ,  9515).  

Yie lds  : 46% 9 
63% 1 1  

4,4 '- didodecyloxybenzoin 

'H NMR : G(ppm) 8.1(d,  2H, C6H4) , 7.55(d, 2H, C6H4), 7(d,4H, 

C6H4), 5 . 6 ( s ,  I H ,  CHOH), - 4.05(m, 4H, O-Cl12), 1.3(m, 40H,Ck12) 

0.9(m, 6H, CH3). 

v ( O C ~ ~ H ~ ~ )  1260, 1230. 

4-dodecyloxybenzoin - 1 1  

'H NMR : G(ppm) 7.95(d,  2H, C6H4), 7 . 4 ( s ,  5H, C6H5), 6 .9(d,  

2H,  C6H4), 5 . 9 5 ( s ,  I H ,  CE2), 0.9(m, 3H, CH3). 

~ ( 0 C ~ ~ l - l ~ ~ )  1260, 1220, 1075, 1020. 

Nickel  complexes 1-4 (S tep  E )  
6 All n i c k e l  complexes were prepared  accord ing  t o  Schrauzer  . 

The long cha in  s u b s t i t u t e d  n i c k e l  complexes were e x t r a c t e d  

w i t h  heptane ,  f i l t e r e d , w a s h e d  w i t h  pentane  and r e - e x t r a c t e d  

9 and 11 (S tep  D )  

T h e i r  p u r i t y  w a s  checked by TLC on s i l i ca  g e l  

- 

- 9 : 

IR(cm-l) : v(C = 0) 1680, 1265, v(C6H4) 1605, 1575, 

IR(cm-') : v(C = 0) 1680, 1265, w(C6H5) 1600, 1575, 

w i t h  diglyme, l e a d i n g  t o  c r y s t a l l i n e  complexes as dark nee- 

d l e s .  

33% 3 

24% 4 
Yie lds  : 47% _1 - 

- 31% 2 - 
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MESOGENIC DlTHIOLATES 221 

Compound 2 
IR(cm-l) 1600, 1357, '1245, 1136, 880. 

UV(CHC13, wave lengths  i n  nm) 780 ,  625,  307, 285. 

Compound 5 
IR(cm-l) 1605, 1365, 1260, 1155, 900. 

UV(CHC13, wave lengths  i n  nm) : 790, 645,  305, 285. 
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