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S Y N T H E S I S  OF PYRIMIDYL ETHANE D E R I V A T I V E S  AND 
T H E I R  P R O P E R T I E S  I N  M I X T U R E S  

S T A N I S t A W  D W O J A C K I * ,  WITOLD D R Z E W I N S K I * ,  R O M A N  

D ~ B R O W S K I * ,  B O G D A N  P U R A * * ,  JAN PRZEDMOJSKI+*, 

JAN J A D ~ Y N * * *  

* M i l i t a r y  T e c h n i c a l  Academy, 01-489 Warsaw, P o l a n d  
** Warsaw T e c h n i c a l  U n i v e r s i t y ,  00-662 Warsaw, 

*** I n s t i t u t e  o f  M o l e c u l a r  P h y s i c s ,  P o l i s h  Academy 
P o l a n d  

o f  S c i e n c e ,  60 -179  P o z n a i ,  P o l a n d  

A b s t r a c t  1 - ( 5 - ( 4 - a l k y l -  o r  p h e n y l ) p y r i m i d y l - 2 ) -  
2 - ( 4 - a l k y l  or a l k o x y p h e n y 1 ) e t h a n e s  w e r e  s y n t h e s i z e d  
and  t h e i r  b i n a r y  m i x t u r e s  w i t h  4 - a l k o x y p h e n y l  4 - a l -  
k o x y b e n z o a t e s w e r e  i n v e s t i g a t e d  b y  m i c r o s c o p i c ,  
c a l o r i m e t r i c ,  X - r a y  and  d i e l e c t r i c  m e t h o d s .  A new 
k i n d  o f  s m e c t i c  A phase  h a s  b e e n  o b s e r v e d  above  t h e  
s m e c t i c  C p h a s e  w h i c h  h a s  g i v e n  a n  u n u s u a l l y  h i g h  d i -  
d i f r a c t i o n  p e a k .  

I N T R O D U C T I O N  

A l k y l -  a n d  a l k o x y p h e n y l p y r i m i d i n e s  b e i n g  s m e c t i c s  C b e -  

come a g a i n  t h e  o b j e c t  o f  i n t e r e s t . '  B i n u c l e a r  p h e n y l p y -  

r i m i d i n e s  h a v e  f a i r l y  l o w  Sc-SA and  SC-N p h a s e  t r a n s i -  

t i o n  p o i n t s ,  whereas  i n  t r i n u c l e a r  d i p h e n y l p y r i m i d i n e s  

t h e  Sc p h a s e  i s  o f t e n  p r e c e d e d  b y  one  o r  more p h a s e s  o f  

h i g h e r  o r d e r i n g  ( S  o r  S,).2 We d e c i d e d  t o  i n v e s t i g a t e  

how w i l l  t h e  phase  s i t u a t i o n  be a f f e c t e d  i n  t r i n u c l e a r  

p y r i m i d i n e s  i f  t h e  r i g i d  c o r e  o f  t h e  m o l e c u l e  i s  s e p a r a  

t e d  b y  i n t r o d u c i n g  a f l e x i b l e  e t h y l e n e  s p a c e r .  
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1.DMF,POC13 (4) 
2.Na8F4,H20 

(2) 

S. Owojacki et al. 

1.CH30H,HC1, 

2.NH3,CH30H 
(C2H5 120 

SYNTHESIS 

Several compounds of formula (1) have been synthesized 
in which Z denotes an oxygen atom o r  a single bond as 
it is shown in the scheme below: 

H2rn+1 c m Z-QCH~CH~CN 

I ( 3 )  

L- - NMe - 2 . c : +  8 F 4  
'.-C H - N M e 

H2m+1 c z  m OCH~CH 
.I CH30Na, C H 3 0 H  I 

c1- 

This synthesis was based on the results of an earlier 
work in which the pyrimidine ring was obtained as a re- 
sult of  condensation of amidine hydrochloride and bis 
(dimethylamino) 2-arylpropenium tetrafluoroborate. This 
procedure is much simpler as compared with other metho- 
d~~~~ in view of the availability of the intermediates 
used and high yield, which amounted in the case of com- 
pounds (1) to about 80%. More preparative details can b e  
found in our earlier work. 5 

MESOMORPHIC PROPERTIES 

The phase transition temperatures and enthalpies of com- 
pounds (11, determined by the thermomicroscopic and DSC 
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Synthesis of pyrimidyl ethane derivatives 165 

methods, are summarized in Table I. The obtained compo- 
unds: the dialkyl- and alkyl-, alkoxy- derivatives re- 
veal the presence of orthogonal smectic phases A ,  Bhex 
and E .  The phase Sc was not detected, despite it is pre- 
sent in the analogue of (lb) without -CH2-CH2- spacer6.1t 

is probably due to the fact that the introduction of the 
ethylene bridge increases the rotation ability of the 
molecule o r  its fragments about the long axis. 
In compounds (la) and (lb) the phases have been identi- 
fied by the X-ray method and subsequently confirmed by 
mixing with standard compounds. 

Table I The phase transition points (upper line,"C) and 
enthaplies (lower line, kcal mole-') of compounds (1) 

I 
A, 

s 
c2 sE Bhex 

No m n Z C1 

la 6 6 - * 61 * 75.8 * 77.5 * 98 * 121 * 

l b 6 6 O -  * 95.5 A * 103.2 * 131.5 * 
(1.14) (0.08) (3.5) (0.65) (2.1) 

(49) (0.5) (1.9) 

Binary mixtures with the smectic C compounds 

Though compounds (1) are not smectics C we assumed that 
in mixtures they may reveal virtual smectic C pcoperties 
and may be considered as components of mixtures for com- 
pounds with a snectic C phase. To verify this concept we 
determined phase diagrams of  mixtures of compound (lb) 
with esters (6) and (7), the former revealing the smectic 
C phase, and the latter the chiral smectic C phase: 

C 60.5 Sc 66.5 N 90 I 
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166 S. D w o j a c k i  e t  a l .  

C , H , ~ O - @ O O ~ O C H , - F H - C , H ~  * 
CH3 

( 7 )  

C 4 2  (Sg21)  Sc 44 S A  6 0  I 

I n  t h e  c a s e  o f  t h e  ( l b - 6 )  b i n a r y  s y s t e m ,  F i g . l a ,  t h e  S c  

p h a s e  o c c u r s  i n  a w i d e  c o n c e n t r a t i o n  r a n g e  and  i t s  t h e r -  

m a l  s t a b i l i t y  i s  e v e n  somewhat i n c r e a s e d  t o  compare  w i t h  

( 6 ) .  As r e g a r d s  t h e  ( l b - 7 )  b i n a r y  s y s t e m ,  F i g . l b ,  t h e  

s t a b i l i t y  of  t h e  Sc p h a s e s  i s  s l i g h t l y  l o w e r .  

b 

F i g u r e  1 Phase d i a g r a m s  o f  b i n a r y  m i x t u r e s  composed of  
( l b  and  6 )  - a and o f  ( l b  and 7 )  -b .  The d a s h e d  l i n e s  

p r e s e n t  t h e  S A  - S A  phase  t r a n s i t i o n s  f o u n d  on  t h e  b a s i s  

o f  change of  t e x t u g e  o b s e r v e d  u n d e r  t h e  p o l a r i z a t i o n  

m i c r o s c o p e .  The v e r t i c a l  a r r o w s  i n  F i g .  l a  d e n o t e  t h a t  

f o r  t h e  g i v e n  c o m p o s i t i o n s  t h e  i n t e n s i t i e s  o f  t h e  B r a g g  

peak  h a v e  been  measured  as w e l l  a s  t h e  s m e c t i c  l a y e r  spa  

1 
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Synthesis of pyrimidyl ethane derivatives 167 

cings as a function of temperature of samples ordered in 
a magnetic field of 0 . 6  T .  

It has been found that beginning from the composition of 
X6=0.07 mole ratio to that of X6=0.6 in the temperature 
range of a dozen o r  so degrees above the S -S phase 
transition point the intensity of the Bragg peak is by 
one order of magnitude greater than that observed for 
the S c  o r  S and SB phases in the pure compounds o r  in 
their mixtures beyond the mentioned range of concentra- 
tions (see Fig. 2a and 2b). 

c A i  

A1 

x.=0.6 b 

Figure 2 Intensity of the Bragg scattering of X-rays 
as a function of temperature for (lb-6) binary mixtures 
o f  the compositions: X6=0.6 - a and X6 =0.85 - b . 

Microscopic observations of the samples of mixtures pla- 
ced between unidirectionally rubbed microscopic slides 
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168 S .  D w o j a c k i  e t  a l .  

r e v e a l  s m a l l  changes  o f  t h e  f a n  t e x t u r e  o n  c o o l i n g ,  c o n -  

s i s t i n g  i n  t h e  b l a c k e n i n g  o f  t h e  s i d e s  o f  t h e  f a n  a n d  
t h e  s t r a i g h t e n i n g  o f  t h e  f a n  edges  s i m i l a r  t o  t h a t  ob -  
s e r v e d  f o r  t h e  S -S t r a n s i t i o n  a t  t h e  t e m p e r a t u r e  c o n -  

r e s p o n d i n g  t o  t h e  r a p i d  i n c r e a s e  o f  t h e  B r a g g  p e a k  i n -  
t e n s i t y .  One c a n  t h e r e f o r e  b e l i e v e  t h a t  t h e r e  e x i s t s  a 

t r a n s i t i o n  b e t w e e n  t h e  t w o  r e g i o n s  o f  s m e c t i c  A 'A -'A 
d i f f e r i n g  a s  r e g a r d s  t h e  d e g r e e  o f  o r d e r i n g .  I n  t h e  S A  
r e g i o n  we o b s e r v e * ' a  g r e a t e r  s m e c t i c  l a y e r  s p a c i n g  t h a n X  

i n  t h e  S r e g i o n .  The m e n t i o n e d  t r a n s i t i o n  i s  n o t  o b s e r -  
ved ,  h o w e v e r ,  b y  t h e  DSC me thod .  A l s o  t h e  c o n d u c t i v i t y  

o f  t h e  s m e c t i c  l a y e r  o r d e r e d  i n  a n  e l e c t r i c  f i e l d  ( b o t h  

t h e  p a r a l l e l  a n d  v e r t i c a l  componen ts )  shows o n l y  mono to -  

n i c  changes .  I n  d i s t i n c t i o n ,  t h e  v e r t i c a l  componen t  o f  

e l e c t r i c  p e r m i t t i v i t y  !J assumes m a x i m a l  v a l u e s '  a t  t h e  

S -S t r a n s i t i o n  p o i n t  w h a t  may i n d i c a t e  t h a t  t h e  a b i -  
l i t y  8 f  t h e  m o l e c u l e  or i t s  f r a g m e n t s  t o  r o t a t e  i s  d i f -  

f e r e n t  i n  b o t h  t h e s e  p h a s e s .  I t  r e m a i n s  t o  d e c i d e  whe- 

t he r  t h e  SA p h a s e  i s  r e a l l y  a h i g h e r  o r d e r e d  m o d i f i c a -  
t i o n  o f  the 's  

s e  more l i a b l e  t o  o r d e r i n g .  I t  w o u l d  b e  i n t e r e s t i n b  t o  
know i n  w h a t  m i x t u r e s  t h e  S A  

I s  i t  s p e c i f i c  f o r  c o m p o u n d s ? i n  w h i c h  t h e  C p h a s e  o c c u r s  
b e t w e e n  t h e  B a n d  A1 p h a s e s ?  

A1 B 

*I 

A1 A 

p h a s e ,  or w h e t h e r  i t  i s  a n o r m a l  S A  p h a -  
A1 

p h a s e  may b e  o b s e r v e d ?  

T h i s  work  h a s  b e e n  s u p p o r t e d  b y  t h e  P o l i s h  Academy o f  
S c i e n c e s  f r o m  t h e  P r o j e c t  CPBP 01 .12  
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