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THE MOLECULAR AND SUPRAMOLECULAR STRUCTURE OF 
METALLOORGANIC LYOTROPIC MESOGENS 

N . V .  USOLTSEVA, V . V .  BYKOVA 
Liquid c r y s t a l s  l a b o r a t o r y ,  Ivanovo S t a t e  Uni- 
versity.  Ivanovo 153377, USSR 

(Received March 11, 1991) 

Abs t rac t  On t h e  b a s i s  of d a t a  i n  l i t e r a t u r e  and 
those  obta ined  from our  experiments  w e  have ana- 
lysed the i n f l u e n c e  of metal i n  the s t r u c t u r e  of 
r o d - l i k e  and d i s c o i d  amphiphi l ic  molecules on 
the i r  l y o t r o p i c  mesomorphism. 

Keywords: lyomesophase, phthalocyanine derivatives, discoid amphiphiles, por- 
phine derivatives 
INTRODUCTION 
A s tudy of  the i n f l u e n c e  of d i f f e r e n t  chemical s t r u -  

c t u r e s  of mesogen molecules  on t h e i r  l i q u i d  crystal 

p r o p e r t i e s  h a s  been one of t h e  most impor tan t  branches  
of research i n  t h e  sphere  of mesomorphism. 

The s t r u c t u r e  of r o d - l i k e  amphiphi les  and the i r  li- 

quid  crystal p r o p e r t i e s  has  been t h e  s u b j e c t  of i n t e n -  
s i v e  s tudy  by d i f f e r e n t  i n v e s t i g a t o r s  f o r  many years. The 
convent iona l  mesogene of t h i s  i s  r ep resen ted  by a 

p o l a r  head and a long hydrophobic t a i l .  Cationqepic sur -  
f a c e  a c t i v e  subs tances  i n  t h e  p o l a r  p a r t ,  u s u a l l y  c o n t a i n  

L i  , Na , K , Rb or C s  , as  counter ion  . These are a l l  
metals of the main subgroup of group I of  t h e  p e r i o d i c  
system of chemical e lements ,  kcom as the 

+ + +  + + 

a l k a l i n e  metals. A l l  of  them are monovalent and 
have one e l e c t r o n  each i n  t h e  e x t e r n a l  e l e c t r o n i c  layer .  

Never the l e s s ,  r e p l a c i n g  one c a t i o n  from t h i s  type by 

ano the r  one i n  molecules  w i t h  a n  i d e n t i c a l  hydrophobic 
fragment a l r e a d y  exer t s  i n f l u e n c e  on the micelle 
s t a g e  of g e n e r a t i o n .  

[433]/89 
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90/ [434] N.V. USOLTSEVA AND V.V. BYKOVA 

+ + +  
I t  has been establisbed tha t  for  K , FTa , J , i  , i n  carborylates w i t h  

identical  lerpth of t h e  hydrocarbon f r amen t  a decrease of cmc is 

observed. This decrease also correlate4 witb a chanpe i n  the coccen- 

c ra t io r  o f  hexaponal nhase formation . 

2 

1 

YJben cooled, hydrated. s a l t s  oc f a t t y  a c i d s  a lso behave i n  diffe-  
2 rert ways: litbium ard sodium soans do ro t  -el nhases . 

A comarisop of tbe vesomornhic pronerties of J , i  a d  C s  salts ,  

wl-ich i n  t h e i r  s t ructure  coptain a fluoride carbor chain, S ~ O W S  t h a t  

caesium salts form bilayer appregates i n  water, while lithium salts 

produce cylindrical  ayyrepates. The difference is exnlaired by tl-e low 

erergy hydration of caesiw? ions i n  contrast  t o  the hiph eneryy hyc'ra- 

t i o n  of lithium ions. T h i s  natural ly  l e a k  t o  a difference ir tl-e ma- 

p i t u d e  of hydronhil ic-hydronhobic bal arce . 3 

Pract ical ly  sneakinp, 0-uestiorrs concerrinp tbe in-fluence of tbe 

rature  of the metal i n  t h e  molecule of a discoid lyotronic mesoyen OD 

the manifestation of lyotronic mesonornbism have not beer imes t ipa t ed  

Tke object of our work has beer. t o  study t F e  i~flue17ce 0' the  rature 

of metal, as comnJex Fenerator, on the Jyotronic nesomornl?ism o r  me- 

ta! -complex d.erivatives of nbthalocyanine arrl 

Tbe syr tkesis  of carboxide derivatives of nbt5alocyarire an+ tFeir 
4 

Irletal copnlexes was carried out accordiny t o  €3. Berezir . T5e syrthe- 

sis of sulnhate 6erivatives of tetrapberyl r o v \ i r e s  arc' t h e i r  sodium 

s a l t s  was realised by t!ie sulpbat izat ior  of tetrarberyl nombires 

w i t h  a surp!us of cblorsulnlzuric acid. 're precinitated a mixture of 

t e t r a - ,  tri- , apd nossibl y di-  and morosulnboaci6s OF tetrankeryl 

p o q b i r e  i n  a 100 fold surplus of acetore . 5 

The f i n a l  isolat iop o f  tetrasulnk.onhery1 noT5 i re  was carried 

out chromatogranhically. Tbe nroctuct was idept i f ied accordinp t o  
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MOLECULAR AND SUPRAMOLECULAR STRUCTURE [435]/91 

spectral  data ard tbe r e su l t s  of naqer chronatopranby. 

Absomtion spectra were studied on UV VIS Zeiss snectronbotope- 

ter. IR- snectra were recored or- Snecord 75  IQ. 

A sandwich-cell with thickress 1.0 m was used for  X-ray structu- 

ra l  research. Samles  were For-aclueous model systems arc! ameous sy- 

stems of carboxyderivatives nhtbalocyanine ard sulnhoderivative of 

porphire. Nickel f i l t e r e d  Cu Kd X-ray radiation ( d  = 0.154 m) 

from a BSV- 24 X-ray tube ( oneratirp at  40 kV a d  20 14 1 was c o l l i -  

mated by tbree s l i t  collimators. The distapces <ram samnle t o  detector 

were 43.2 and 106.5 cm. 

Optical po la r i za t io r  lnicroscony observations i r  t h e  temperature 

repior of 293-373 z< were 4one w i t h  a !!IY-8 microscone. 

RESULT AKD DISCUSSIOP 

The nmber of !yotropic discoid pesopens syrthesized un t o  t h e  we- 

sert tine i s  r o t  great. vowever, we share PI. Boden's t hes i s  t h a t  

there  i s  no dramatic differerce betweer therrnotronic and! lyotropic 

mesopers. By irtroducirg tl-e hyclronhylic proun in to  the cornnosition 

o f  themotronic  mesoyens, it is possible t o  ob ta i r  pew c lasses  of  

l yo t ro r i c  mesopens . 
p i c  discoids sbows t ha t  a corsiderable na r t  a r e  renreserted. by 

793 netallorpanic comnoupds . 

6 
A survey of classes OF synthesized thennotro- 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

4:
53

 1
8 

Fe
br

ua
ry

 2
01

3 



92/[436] N.V. USOLTSEVA AND V.V. BYKOVA 

They are t h e  fo l lowing :  der ivat ives  of 
porphine  , ph tha locyan ine  , bis-p-n-alkylbenzoi lme-  
t h a n a t e s  of copper  and b i s - d i t h i o l e n e s  . On t h e  whole 
t h e  p re sence  of a metal atom imparts i n t e r e s t i n g  
e l e c t r o p h y s i c a l  properties t o  t h e  mesophase . 

We chose t o  s y n t h e s i z e  metal-com- 
p l e x e s  n o t  c o n t a i n i n g  e x t e n s i v e  a l i p h a t i c  or e t h y l e n o x i d e  
t a i l s ,  s u b s t i t u t i n g  them w i t h  ca rboxy l  or s u l p h a t e  c l u s -  
ters,  

P o t e n t i a l  mesogens of  a ph tha locyan ine  n a t u r e  are 
r e p r e s e n t e d  i n  Table 1. 

A s  the  t a b l e  i n d i c a t e s ,  derivatives d i f f e r  i n  
e l e c t r o n i c  s t r u c t u r e  and t h e  va l ence  of  t h e  metal-com- 
p l e x  g e n e r a t o r ,  and a l s o  i n  t h e  number and p o s i t i o n  of 
t h e  s u b s t i t u t e .  

Table 1 P o t e n t i a l  mesogenes of a ph tha locyan ine  
n a t u r e .  

~ _____ ~ ~ 

STRUCTURAL FORMULA ! N !METAL ! SUBSTITUTE !MESOGE- 
I I ! !NIC PRO- 
I ! (  M 1 ! X ! Y ! Z !PERTIES 

I 
I1 

I11 
I V  

V 
V I  

V I I  

VIII 
I X  

X 
X I  

cu2+ 

cu2+ 
CO*+ 

CO2+ 
A+ 
A+ 

2+ cu 

2-1, Zn 
Zn2+ 
2H+ 

2+ 
CU 

-COOH -H -H 
-COONa -H -H 
-COOH -H -COOH 

-COOH -H -H 
-H -COOH -H 
-COOH -H -H 
-H -COOH -H 
-COOH -H -COOH 
-COOH -H -H 
-COOH -H -COOH 

-H -COOH -H 
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MOLECULAR AND SUPRAMOLECULAR STRUCTURE [437]/93 

The b a s i c  s t r u c t u r a l  element of the l y o t r o p i c  meso- 
phase i s  n o t  a molecule,  b u t  a supramolecular  ensemble,  
This  i s  i t s  e s s e n t i a l  d i f f e r e n c e  from t h e  the rmot rop ic  
mesophase. One of t h e  m a n i f e s t a t i o n s  of  t h e  g e n e r a t i o n  
of such ensembles must be  the a s s o c i a t i v e  processes i n  
d i l u t e d  s o l u t i o n s .  They may be  determined accord ing  t o  
spectral characteristics. I t  w a s  found t h a t  carboxy- 
d e r i v a t i v e s  of phthalocyanine d i s o l v e  poor ly  i n  water 
( pH 6 , 5  1 .  Diso lu t ion  improves w i t h  t h e  a d d i t i o n  of 
ammonia o r  a l k a l i n e  NaOH. These a d d i t i o n s  i n c r e a s e  the 
proton-acceptance p r o p e r t i e s  of  t h e  s o l v e n t  9 . 

We i n v e s t i g a t e d  t h e  abso rp t ion  spectrums of car- 
boxy d e r i v a t i v e s  of phthalocyanine and i t s  metal com- 
plexes i n  aqueous a l k a l i n e  s o l u t i o n s  wi th  a concent- 
r a t i o n  range of w5- mol/ l .  We s t u d i e d  the in-  
f luence  of temperature, i n  t h e  range  from 290 - t o  
353 K ,  non-ionogenic sur fac taq ts  and u r e a  on t h e  pro- 
cesses of a s s o c i a t i o n .  F u r t h e r ,  w e  compared the r e s u l t s  
ob ta ined  wi th  t h e  s p e c t r a  of these subs t ances  i n  or- 
g a n i c  s o l v e n t s .  

Working wi th  d i h t e -  s o l u t i o n s  made it p o s s i b l e  
t o  e s t a b l i s h  t h e  f a c t  t h a t  a metal-complex g e n e r a t o r  
i n f l u e n c e s  a s s o c i a t i v e  p rocesses  and the dependence 
of s o l u b i l i t y  on t h e  p H  of t h e  s o l v e n t  

Taking t h e  spectral i n v e s t i g a t i o n  d a t a  as a b a s i s ,  
w e  cons t ruc t ed  a summary diagram of the dependence 
of t h e  i n t e n s i t y  of t h e  f i r s t  a b s o r b t i o n  band on t h e  
p H  of the aqua-ammonia system. The concen t r a t ion  of the 

subs tance  was kept c o n s t a n t .  This made it p o s s i b l e  t o  
r e v e a l  t w o  t y p e s  of behavior . O p t i m u m  s o l u b i l i t y  

at  pH 11 i s  observed i n  d e r i v a t i v e s  of l i g a n d  
and copper complex of ph tha locyanine ,  r e g a r d l e s s  of 
the number of carboxyl  groups - fou r  o r  e i g h t  ( F i g u r e  1) 

A progres s ive  i n c r e a s e  of f i r s t  band a b s o r b t i o n  
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94/[438] N.V. USOLTSEVA AND V.V. BYKOVA 

wi th  t h e  growth of pH i s  observed i n  d e r i v a t i v e s  
of phthalocyanine wi th  c o o r d i n a t i o n a l l y  unsa tu ra t ed  and 
t r i v a l e n t  metals. 

A- CuPht(4-COOH)4 , 
I-  CuPht(4,5-COOH)8, 
0- H2Pht ( 4 J 5-COOH 18 J 

A- AlOHPht ( 4-COOH)4 j 

0-  CoPht( 4-COOH)4 
0- CoPht(3-COOH)4, 
X- ZnPht(4,5-COOH)8. 

I 9 10 11 12 pH 

FIGURE 1 The inf  h e n c e  of pH system H20-NH40H 
on t h e  i n t e n s i t y  of t h e  f i r s t  absorp-  
t i o n  band of MPht-carboxy d e r i v a t i v e s .  

A s u b s t i t u t i o n  i n  t h e  t h i r d  p o s i t i o n  moves t h e  
range of s o l u b i l i t y  i n  t h e  d i r e c t i o n  of h igh  pH v a l u e s .  

O c t a s u b s t i t u t i o n  ex tends  the range  of s o l u b i l i t y  
i n  comparison wi th  t e t r a s u b s t i t u t i o n  a t  
lower pH v a l u e s .  

The presence and s t a b i l i t y  of a s s o c i a t e s  i n  d i l u t -  
ed s o l u t i o n s  depends t o  a cons ide rab le  e x t e n t  on t h e  
metal complex g e n e r a t o r .  D i m e r s  and h ighe r  a s s o c i a t e d  
forms are observed i n  compounds I - I V  and V I I  - X I  i n  
s o l u t i o n .  These a s s o c i a t e s  are p a r t i c u l a r l y  s t a b l e  i n  
copper complex. They are n o t  des t royed  by t h e  a c t i o n  of 
temperature and the a d d i t i o n  of s u r f a c t a n t s .  

A V - VII compound i n  s o l u t i o n  i s  found i n  a mono- 
molecular form or else forms oxodimers. 

The most l i k e l y  t y p e  of i n t e r a c t i o n  of phthalocya-  
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MOLECULAR AND SUPRAMOLECULAR STRUCTURE [439]/95 

n i n e  d e r i v a t i v e s  i n  an a s s o c i a t e  i s  t h e  i n t e r a c t i o n  of 
p l ane  - t o  p l ane .  In  t h i s  connect ion there is  t h e  poss i -  

b i l i t y  of ensemble formation of t h e  columnar type  ( a 
s t a c k  of c o i n s  I .  The process of s o l v a t i o n  t a k e s  place 

on account  of t h e  hydrophyl environment of t h e  macro- 
cycle. In te rmolecular  i n t e r a c t i o n  i s  ensured by t h e  over- 

lapping  of e l e c t r o n  c louds  of x'- conjugated s y s t e m s  
and t h e  e s t ab l i shmen t  of hydrogen bonds a long  t h e  column 

of molecules .  
In c o o r d i n a t i o n a l l y  unsa tu ra t ed  metal complexes, 

a long  with so lu5 i l i t y  due t o .  d i s a s s o c i a t i o n  of car- 
boxy l i c  groups ,  a d d i t i o n a l  s o l v a t i o n  of t h e  metal com- 
p l e x  gene ra to r  ( ex t r acoord ina t ion  ) of the s o l v e n t  

t a k e s  place. 
Probably precisely t h a t  c o n t r i b u t i o n  favors 

the t r a n s i t i o n  Co(rl)ph(4- COOH) 4 and Zn( 11) Ph(4, 5-C0OHl8 
t o  monomolecular form with h igh  p H  v a l u e s .  This  c o n t r i -  

bu t ion  i s  t h e  cause of an i n c r e a s e  i n  t h e  s o l u b i l i t y  of 
t r i v a l e n t  complexes C03+ and A l 3 +  : CoOH( III)Ph(3-COOH) 4, 
AlOH(III)Ph(4-COOH)4 and A10H(III)Ph(3-COOH)4 wi th  an  

i n c r e a s e  i n  p H  va lue .  
Together with the main longwave range i n  t h e  series 

of systems i n c l i n e d  t o  a s s o c i a t i o n ,  t h e r e  appears an  ad- 
d i t i o n a l  s t r a t u m  which t e s t i f i e s  t o  t h e  t h r e a d - l i k e  PO- 

lymer iza t ion  of pigment molecules.  . 
The tendency t o  a s s o c i a t i o n  and t h e  spectral d i s -  

p l ay  of t h r e a d - l i k e  polymer iza t ion  are t h e  p recond i t ion  
f o r  t h e  e x i s t e n c e  of l y o t r o p i c  mesophases i n  t h e  systems 

of compounds I - I V  and V I I  - X I .  
A c t u a l l y ,  i n  a l k a l i n e  s o l u t i o n  of t h e  g iven  sub- 

s t a n c e s  i n  a d e f i n i t e  concen t r a t ion  and temperature 
range,  two t y p e s  of t e x t u r e s  are observed o p t i c a l l y :  
nongeometrical  g r a i n y  and . schlieren. 

O n  t h e  b a s i s  of t h e  s t ruc tu ra l  s i m i l a r i t y  of t h e  
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c e n t r a l  part  of a molecule  w i t h  t h e r m o t r o p i c  d i s c o i d s ,  

a supramolecular  pack ing  o f  the s t a c k  - of  - c o i n s  type 

w a s  assumed. 
The p resence  o f  schlieren and g r a i n y  t e x t u r e  r a i s e d  

the  q u e s t i o n  of a p o s s i b l e  s i m i l a r i t y  of supramolecu la r  
ensembles  and lyomesophases of N- and M phases o f  the  
chromonictype as w e l l .  

mentsl* , w e  made a comparison of the t e x t u r e s ,  p h a s e s ,  

t r a n s i t i o n s  and the s t r u c t u r e  o f  the  mesophases o b t a i n -  
ed w i t h  phases of  disodium sal ts  of  chromoglyca te  f o r  
the purpose  of  p rov ing  the  chromonic n a t u r e  of  the 
phases. 

A s  T .  Attowood d i d  with respect t o  l a t h  form pig- 

The s t r u c t u r e  of supramolecular  ensembles  w a s  in -  
v e s t i g a t e d  i n  c o n t r a s t  t o  non-aqueous forms of  meso- 

gens .  T h e i r  X-ray photographs  featured f i v e  
sharp circular  r e f l e x e s  v a r y i n g  i n  s i z e ,  and a h a l o ,  

w i t h  a 2 . 9 - 3 . 4  nm p e r i o d .  

The d a t a  of  i n f r a - r e d  spec t roscopy  d i d  n o t  c l a r i f y  
t h e  q u e s t i o n  of  whether compounds are found i n  
t h e  d or (?J polymorphic form. This  is connected  w i t h  

the  f a c t  t h a t  the new f u n c t i o n a l  g r o u p s  brought  a b o u t  
a change i n  the IR-spec t rum i n  comparison w i t h  nonsub- 

s t i t u t e d  p h t a l o c y a n i n e s .  On the  b a s i s  of  a n  X-ray 
s t r u c t u r a l  d a t a  a n a l y s i s  and the c o n s t r u c t i o n  of  a mo- 

d e l  of supramolecular  pack ing ,  the  p r e s e r v a t i o n  o f  t he  
d . -  form w a s  assumed. On the basis  of  t h i s  assumpt ion ,  
the  c a l c u l a t i o n  of  the  s t r u c t u r a l  parameters of t h e  
c r y s t a l l i n e  g r a t i n g  f o r  a copper  complex of  tetracarb- 

oxy ph tha locyan ine  f o r  example c o n s t i t u t e d  a- 3 . 0 8 ,  

b- 0 . 3 8  and c- 2 . 7 6  nm. In  t he  e lementary  c e l l  t h e r e  
are f o u r  molecules  of  copper  complex. During d i s s o l u -  
t i o n  i n  an a l k a l i n e  medium, t h e r e  i s  a p o s s i b l e  forma- 
t i o n  of a s s o c i a t e s  on accoun t  of ove r l app ing  c l o u d s  of 
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MOLECULAR AND SUPRAMOLECULAR STRUCTURE [441]/97 

s- conjugated systems and on account  of hydrogen bonds 
a long  t h e  column of molecules .  Carboxyaniones t a k e  part 
i n  the formation of the l a t t e r .  

I n t e r a c t i o n  a long  t h e  s t a c k  of d i s c o i d  molecules  i s  

cons iderably  s t r o n g e r  then  on t h e  p l ane  of the molecular  
network. The i n t r o d u c t i o n  of a s o l v e n t  f o r  the most 

part goes  a long  t h e  hydrophyl ic  pe r iphe ry  of t h e  columns 
a s s u r i n g  t h e  p r e s e r v a t i o n  of supramolecular  packing 

of the s t a c k  of c o i n s  type ( F i g u r e  2 ) .  

FIGURE 2 

N-phase M-phase 

\ 

The scheme of X-ray d a t a  and supramole- 

c u l a r  packing of carboxyphthalocyanine 
d e r i v a t i v e s  i n  l y o t r o p i c  l i q u i d  c r y s t a l  

phases .  

As a r e s u l t ,  t h e  c o n d i t i o n s  are c r e a t e d  f o r  t h e  f o r -  
mation of large supramolecular  aggregates having an 

o r i e n t a t i o n a l  or o r i e n t a t i o n a l  and t r a n s l a t i o n a l  o rde r  
s u f f i c i e n t  for the r e a l i z a t i o n  of a mesomorphic s ta te .  

The d i f f r a c t i o n  p a t t e r n s  obta ined  i n  t h e  a n a l y s i s  

of t h e  lyomesophase proved t o  be  analogous t o  t h e  N- 
and M- phases  of pigments of t h e  chromonic t y p e .  In t h e  
case of the N- phase t h e r e  are two r i n g  r e f l e x e s :  one 
acute  w i t h  a pe r iod  of 0.34 - 0.36 nm and one b l u r r e d  in-  
t e r n a l  r e f l e x  wi th  a pe r iod  of 4 . 0  - 6 .0  nm. In t h e  case 
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98/[442] N.V. USOLTSEVA AND V.V. BYKOVA 

of M- phases,  there are two a c u t e  i n t e r n a l  r e f l e x e s  wi th  
t h e  ?roportion of 1 ! l/v, which confirms t h e  pres;. rnce  of a 
hexagonal network. With changes i n  concen t r a t ions  and 
temperatures phase t r a n s i t i o n  i n  sys t ems  of d e r i v a t i v e s  
of phthalocyanines I - I V  and V I I - X I  proved t o  be similar 
t o  those  descr ibed  for disodium sal ts  of chromoglycate. 

The su lpha te  d e r i v a t i v e s  of t e t raphenylporphine  
t h a t  w e  i n v e s t i g a t e d  are represented  i n  F igure  3 .  By 

analogy w i t h  d e r i v a t i v e s  of phtha locyanine ,  w e  made a 
s e l e c t i o n  of t h e  optimal p H  s o l v e n t ,  analyzed t h e  
absorb t ion  spectrums of d i l u t e d  s o l v e n t s  and determined 
t h e  s t r u c t u r a l  c h a r a c t e r i s t i c s  i n  t h e  lyomesophase and 
t h e  Sol id  phase. 

X - 

x 
/ 

x 
/ 

x 
1 

XI - 
x2 - 
MI = 
M3= 

ZH', M2= 
Zn2+. 

FIGURE 3 The s t r u c t u r a l  formula of t e t r a p h e n y l  
porphine d e r i v a t i v e s .  

A s  a r e s u l t  of t h e  i n v e s t i g a t i o n s  carried o u t ,  it 
w a s  found t h a t  thelieand i t s  sodium sa l t s  and N i  complex 
form lyomesophases. A complex wi th  Cc?+ does n o t  form 
lyomesophases. 

2+ 

Analogously wi th  carboxy d e r i v a t i v e s  of phthalocya- 

n i n e ,  it w a s  determined i n i t i a l l y  that  molecule packing 
i n  the s o l i d  phase is p o s s i b l e .  The s t r u c t u r a l  similar- 

i t y  of the c e n t r a l  f ragments  of phthalocyanine and  por- 

phine molecules g i v e s  r i se  t o  t h e  idea of a s i m i l a r i t y  

i n  t he i r  supramolecular o rgan iza t ion .  
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MOLECULAR AND SUPRAMOLECULAR STRUCTURE [443]/99 

On the  basis of the  d a t a  o b t a i n e d  frm X-ray 

s t r u c t u r a l  a n a l y s i s  o f  the  s o l i d  phase of tetraphenyl- 

po rph ine  and  i t s  sodium s a l t s  and the  c o n s t r u c t i o n  of  

s t r u c t u r a l  chemica l  models and their  supramolecu la r  

pack ing ,  w e  e s t a b l i s h e d  t h a t  s u l f o d e r i v a t i v e s  of tetra- 
phenylporphine  resemble the p -form. 

parts of  molecules  i s  r e p r e s e n t e d  in F i g u r e  4 . 
The lateral  p r o j e c t i o n  o f  the  n o n - i n t e r s e c t i n g  

FIGURE 4 The scheme of supramolecular  packing  

of  t e t r a p h e n y l  po rph ine  d e r i v a t i v e s .  

With such  a pack ing ,  s i m i l a r l y  t o  p h t h a l o c y a n i n e s ,  

the  i n t e r a c t i o n  of  macrocycles  a l o n g  t h e  columns i s  

s t r o n g e r  t h a n  on t h e i r  p e r i p h e r i e s .  I n  that  case, the 
i n t r o d u c t i o n  of a s o l v e n t  must a l s o  go  a l o n g  the  hydro- 

phy l  periphery,  s u p p o r t i n g  the  s t r u c t u r e  of the  columns, 

which are the basic u n i t s  of  lyomesophases ,  w i t h  hydro-  

gen bonds.  

In the  case o f  a complex w i t h  Co3+ , the  columnar 
s t r u c t u r e  i s  d e s t r o y e d  because of e x t r a c o o r d i n a t i o n ,  and 

the lyomesophase is n o t  formed. 

On the  b a s i s  of  t h e  d a t a  o f  p o l a r i z a t i o n  microscopy 

and a n  X-ray s t r u c t u r a l  a n a l y s i s  of t he  lyomesophase,  
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1 oo/ [W] N.V. USOLTSEVA AND V.V. BYKOVA 

the formation of sulphate derivatives of tetraphenyl- 
porphine may be regarded as N- and M phases of the 
chromonic type. 

Thus, ligand and metal complexes of carboxy deri- 
vatives of phthalocyanines and of sulphate derivatives 
of tetraphenylporphine - ( a molecule without extensive 
lateral substitutes ) - may form lyomesophases of the 
chromonic type. The character of a metal-complex gene- 
rator in the structure of molecule exert a decisive 
influence on lyomeso properties. Complexes with tri- 
valent metals of lyomesophases are not formed. 
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