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MESOMORPHTSM T N  7H E SYSTEM DTSOUTUM CHROMOGLYCATE 
( U S C G )  -WATER 
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65 Se&ton COWL$, Seaton Road, SHEFFTELV, S70 3TP, 
Enghnd.  

GD WOOUARU 
hk&%pohe HQ Euhupe, 43 Avcnuc de l ' E u t ~ o p c ,  
7S140 V e R i z q ,  VTLLACOURLAY, Ftance. 

(Submitted doh pubficatiun 1 4 t h  N u w e m b a ,  1 9 8 0 )  

A recent  l e t t e r  t o  t h i s  j ou rna l  by D r  John E Lydon' 
c r i t i c i s e s  the  conclusions drawn by us  i n  some ear l ier  work 
on t h i s  subjec t '  and proposes new s t r u c t u r e s  f o r  t he  
mesophases. I n  p a r t i c u l a r ,  he sugges ts  t h a t  t he  rods i n  t h e  
"middle"-type M phase a r e  square-sectioned boxes containing 
water as  w e l l  as be ing  arrayed hexagonally i n  a water  
continuum, ins tead  of t he  c y l i n d r i c a l  rods p i c tu red  by us .  
H e  quotes  our f i g u r e  of 16 f o r  the diameter of t he  rods ,  
which we obtained i n  an e a r l y  c a l c u l a t i o n ,  b u t  he omits t o  
s t a t e  t h a t  t h i s  was based on a hypo the t i ca l  s t r u c t u r e  i n  
which t h e r e  was complete sepa ra t ion  between the  water  and t h e  
DSCG, i e ,  a s t r u c t u r e  i n  which t h e r e  was no water i n  the  rods.  
(Actual ly  , w e  mainly r e f e r r e d  t o  t h i s  ca l cu la t ion  because w e  
thought i t  a f forded  some evidence t h a t  t h e  s t r u c t u r e  was not  
of t h e  inve r se  type,  i e ,  one i n  which the  rods a r e  i n  a 
l i p o p h i l i c  continuum. ) 

I n  view of t he  s t rong  a f f i n i t y  of DSCG f o r  water ,  and the  
f a c t  t h a t  t he  c r y s t a l l i n e  phase acqui res  ea. 10% of 
i n t e r s t i t i a l  water before  i t  co l l apses  t o  the  M mesophase, 
we  always considered i t  most un l ike ly  t h a t  the  M rods 
contained no water .  Our paper discussed t h i s  a t  some 
length  and repor ted  some va lues  of t he  rod diameter 
ca l cu la t ed  f o r  a p l a u s i b l e  range of water  percentages.  
D r  Lydon's l e t t e r  makes no mention of t h i s  d i scuss ion .  
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The Lydon M rods a r e  based on t h e  molecular s t r u c t u r e  of DSCG 
obta ined  from an X-ray s tudy of t h e  c r y s t a l l i n e  phase by 
Hamodrakas, Geddes , and Sheldr ick .  The molecules i n  the  rods 
a r e  arranged t r ansve r se ly  w i t h  t h e i r  long axes forming the  
s i d e s  of t he  square boxes and wi th  the  br idge  -OH groups 
p o i n t i n g  outwards.  
molecules wi th  r e s p e c t  t o  the rod axes i s  c o n s i s t e n t  wi th  
the  f a c t  t h a t  t h e r e  a r e  c e n t r e s  of p o t e n t i a l  hydroph i l i c  
i n t e r a c t i o n s  ( t h e  nega t ive  oxygen atoms) a long both s ides  of 
the  extended molecules ,  b u t  t h a t  w i t h  the  except ion  of t he  
b r idge  -OH group these  occur i n  oppos i te ly  d i r e c t e d  p a i r s  
(eg ,  t h e  two carbonyl groups) t he  members of which w i l l  
roughly balance each o t h e r s '  e f f e c t s .  The lone  b r idge  -OH 
w i l l  i n c r e a s e  the  t o t a l  hydroph i l i c  i n t e r a c t i o n  on t h a t  s i d e  , 
and by an ex tens ion  of Winsor 's  "R" t h e ~ r y , ~  t h i s  could 
r e s u l t  i n  t h e  molecules a r ranging  themselves i n  r i n g s  wi th  
the  b r idge  -OH groups on t h e  o u t e r  (convex) s i d e s ,  i n  f a c t  
as i n  D r  Lydon's c ros s - sec t iona l  p a t t e r n  f o r  t he  rods ,  bu t  
wi thout  any necessary  r e s t r i c t i o n s  as t o  shape,  square o r  
otherwise.  With t h i s  q u a l i f i c a t i o n  w e  are prepared t o  
support  h i s  i d e a s ,  and t o  admit t h a t  i n  the  p a s t  w e  have 
tended t o  th ink  of the  rods wi th  the  molecules o r i en ted  so  
t h a t  only the  carboxyl ic  groups were i n  a s s o c i a t i o n  wi th  the  
water  continuum, by analogy wi th  t h e  soaps.  

Such a gene ra l  arrangement of t h e  

A s  regards  D r  Lydon's views on the  N phase,  w e  have open 
minds. Poss ib ly  t h e  answer l i e s  i n  the  reason f o r  t h e  d i f f u s e  
X-ray r e f l e c t i o n  corresponding t o  a spacing of 3.4 - 3.8 b ,  
shown by both the  M and t h e  N phases ,  and a s  y e t  unexplained 
so  f a r  as we a r e  aware. 
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