
CHAPTER IV 

ii) 

SYNTHESIS AND MESOMORPHIC PROPERTIES OF 

[ S  1-4 "-n-Alkoxybiphenyl 4- (2-chloro-3 -methyl- 

butanoyloxy ) -2-hydroxybenzoa tes 

iii) [ 2s ,3S 1-4 "-n-~lkoxyphenyl 4- (2-chloro-3 -me thyl- 

pentanoy1oxy)-2-hydroxybenzoates 



IV- 1 SURVEY OF MESOMORPHIC PROPERTIES OF AROMATIC COMPOUNDS 

CONTAINING HYDROXYL GROUP 

The hydroxy  s u b s  ti t u  t e d  aroma t i c  mesogens  , r e p o r t e d  i n  t h e  

l i t e r a t u r e ,  a r e  few i n  number compared t o  the h a l o g e n  s u b s  ti t u t e d  

a n a l o g u e s .  ' 2  The h y d r o x y l  g r o u p  i s  c a p a b l e  o f  g i v i n g  a 

p o l y m e r i c  hyd rogen  bond ing  wh ich  r a i s e s  the m e l t i n g  p o i n t .  T h i s  

g r o u p  c a n  a l s o  promote  the a d o p t i o n  o f  a  n o n - l i n e a r  a r r a n g e m e n t  

o f  m o l e c u l e s .  Hence compounds c o n t a i n i n g  a h y d r o x y l  g r o u p  w e r e  

n o t  c o n s i d e r e d  t o  b e  v e r y  f a v o u r a b l e  f o r  l i q u i d  c r y s t a l  

fo rma t i o n .  3 I4  

S c h r o e d e r  and s c h r o e d e r 5  have  syn t h e s i s e d  t e r m i n a l l y  s u b s  ti- 

t u t e d  hyd roxypheny l  b i s - b e n z o a t e s .  T h e s e  compounds have  h i g h  

m e 1  t i n g  p o i n t s  ( > 2 0 0 ° c )  and  e x h i b i t  m o s t l y  n e m a t i c  p h a s e s .  O t h e r  

e x a m 2 l e s  o f  compounds w i t h  t e r m i n a l l y  s u b s  ti t u t e d  h y d r o x y l  g r o u p ,  

found  i n  t h e  l i t e r a t u r e  '6-8 a r e  a l s o  c h a r a c t e r i s e d  by n e m a t i c  

p h a s e s  o b s e r v e d  a t  r e l a t i v e l y  h i g h  tempera  t u r e s .  L a t e r a l  h y d r o x y l  

g r o u p  h a s  b e e n  i n t r o d u c e d  i n  a  v a r i e t y  o f  s u b s  ti t11 ted S c h i f  f ' s 

b a s e s .  T e u c h e r  e t a 1 .  i n t r o d u c e d  a n  h y d r o x y l  g r o u p  o r  t h o  

t o  the b e n z y l i d e n e a m i n o  l i n k a g e  i n  4 ' - m e  t h o x y b e n z y l i d e n e - 4 - n -  

b u t y l a n i l i n e .  Hydroxyl  g r o u p  a t  such  a  p o s i t i o n  w a s  e x p e c t e d  to  

e n h a n c e  t h e  s t a b i l i t y  o f  -CH=N- bond by i t s  p a r t i c i p a t i o n  i n  a n  

i n t r a m o l e c u l a r  hyd rogen  b o n d i n g .  l 8  v a n  d e r  Veen a n d  Hegge 19 

s y n t h e s i s e d  hydroxy  s u b s  ti t u t e d  a z o  and  a z o x y  compounds.  The a z o  

compounds e x h i b i t e d  a  n e m a t i c  p h a s e  a t  room t e m p e r a t u r e  , h o w e v e r ,  

t h e  a z o x y  compounds had h i g h e r  m e 1  t i n g  p o i n t s .  L a t e r a l  h y d r o x y l  

s u b s  ti t u e n  ts  have  a l s o  b e e n  i n t r o d u c e d  i n  b e n z a l a z i n e s  . 20 

Melendez and  S e r r a n o  * h a v e  r e p o r t e d  t h a t  the i n t r a m o l e c u l a r  



hydrogen bonding is exceptionally strong in accordance with the 

1 calculations made using the method applied by schaefer2' to H- 

NMR data. The higher melting points observed have been attributed 

to packing, involving larger cohesive forces due to strong hydro- 

gen bonding. 

As mentioned in chapter I, the discovery of ferroelectricity 

in smectic phases23 led to a search for compounds exhibiting 
SC, 

phase at low temperatures with a high value for the spontaneous 

polarisation. Hallsby et a1.24 reported lateral hydroxy substi- 

tuted Schiff's bases which had tendency to exhibit S C * phases at 

relatively low temperatures. Otterholm et a1 .25 have carried out 

a detailed study about the association of mesomorphic behaviour 

with molecular structure in such compounds. Sakurai et a1.26 have 

also observed an increase in the spontaneous polarisation values 

on introduction of a lateral hydroxyl group in the Schiff's 

bases. Nakauchi et a1.27 have reported compounds with optically 

active groups derived from [R]-3-hydroxynonanoic acid. In these 

compounds hydroxyl group is directly attached to the chiral 

2 8 carbon atom. Yoshino et al. and Taniguchi et al. * '  observed 

that substitution of hydroxyl group in a position favourable for 

intramolecular hydrogen bonding in some biphenyl esters enhances 

the spontaneous polarisation values. They explain this increase 

in terms of relative orientation of bond moments around the 

chiral carbon atom. Kobayashi and 1shibashi3' have investigated 

alkanoyl phenyl esters with substituted core IV(i). They observed 

that the value for spontaneous polarisation decreases when a 

halogen is introduced as compared to the unsubstituted compound. 



I V  ( i )  
I 



However t h i s  v a l u e  i s  found t o  i n c r e a s e  when a  h y d r o x y l  g r o u p  i s  

i n t r o d u c e d  a t  t h e  same p o s i t i o n .  T h i s  h a s  been e x p l a i n e d  on  t h e  

b a s i s  of group moments of  s u b s t i t u e n t  and  t h e  c o n f o r m a t i o n  o f  t h e  

compound. When X=OH, hydrogen bond s t a b i l i s e s  t h e  c o n f o r m a t i o n  i n  

which t h e  c a r b o n y l  and t h e  hydroxyl  a r e  on t h e  same s i d e  of 

m o l e c u l a r  long  a x i s .  I n  c a s e  of ha logen  a toms,  on t h e  o t h e r  hand,  

t h e  ca rbony l  and t h e  s u b s t i t u e n t  w i l l  be o r i e n t e d  i n  o p p o s i t e  

d i r e c t i o n s  by t h e i r  mutua l  e l e c t r o s t a t i c  r e p u l s i o n .  They have 

a l s o  r e p o r t e d
3

'  s i m i l a r  compounds w i t h  c h i r a l  g roups  d e r i v e d  from 

l a c t i c  a c i d  p l a c e d  on e i t h e r  s i d e  of t h e  c o r e .  One compound w i t h  

hydroxy l  group p r e s e n t  a t  t h e  o r t h o  p o s i t i o n  t o  t h e  a l k a n o y l  

g roup  shows a  v a l u e  f o r  spon taneous  p o l a r i s a t i o n  a s  h i g h  a s  1 1 . 3  

mc/m2 . T h i s  compound e x h i b i t s  a  monot rop ic  SC, phase .  

IV-2 .  RESULTS AND D I S C U S S I O N  

A c a r b o n y l  g roup  a d j a c e n t  t o  t h e  c h i r a l  ca rbon  a tom c a r r y i n g  

t h e  c h l o r o  g roup  can  r e s t r i c t  t h e  i n t e r n a l  r o t a t i o n s  a n d  i n c r e a s e  

t h e  d i p o l a r  o r d e r i n g  i n  t h e  medium. A l a t e r a l  hydroxy l  g r o u p  can 

p r o v i d e  r i g i d i t y  t o  t h e  s t r u c t u r e  by p a r t i c i p a t i n g  i n  hydrogen 

bond and a l s o  i n c r e a s e  t h e  l a t e r a l  d i p o l e  moment of t h e  m o l e c u l e .  

To s t u d y  t h e  mesomorphic p r o p e r t i e s  of compounds h a v i n g  a  

combinat ion  of a  l a t e r a l  hydroxy l  g roup  i n  t h e  c o r e  and a  2 -  

c h l o r o a l k a n o y l o x y  g roup  a s  t h e  c h i r a l  moie ty  t h r e e  homologous 

s e r i e s  of compounds shown i n  f i g u r e  1 w e r e  s y n t h e s i s e d .  T h e s e  a r e  

d i e s t e r s  c o n t a i n i n g  a  b i p h e n y l  and a  pheny l  r i n g  i n  t h e  c o r e  w i t h  

a  l a t e r a l  hydroxy l  g roup  p r e s e n t  on t h e  pheny l  r i n g .  The 

compounds d i f f e r  w i t h  r e s p e c t  t o  t h e  t e r m i n a l  o p t i c a l l y  a c t i v e  

g r o u p s .  These c o n s i s t  of [ S ]  -2 -chloro-3-methylbutanoyloxy, S ]  -2 - 
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chloro-4-methylpentanoyloxy and [2S,3S]-2-chloro-3-methylpenta- 

noyloxy groups. 

All the compound were synthesised according to scheme shown 

in figures 2 and 3 .  2,4-Dihydroxybenzoic acid was esterified 

with ethanol using sulphuric acid as the catalyst. The hydroxyl 

group in 4 position of the ester was protected with a benzyl 

group. Potassium carbonate was used as the base for benzylation 

reaction. This ester was then hydrolysed back to the acid using 

ethanolic potassium hydroxide. 4-Benzyloxy-2-hydroxybenzoic acid 

so obtained was esterified with 4-n-alkoxy-4'-hydroxybiphenyl 

using N,N-dicyclohexylcarbodiimide and 4-pyrrolidinopyridine. 32 

The product was debenzylated by hydrogenolysis carried out in 

1,4-dioxan using 5%-palladium on charcoal as a catalyst. 4"- 

Alkoxybiphenyl 2,4-dihydroxybenzoate so obtained was esterified 

with [ S ]  -2 -chloro-3-methylbutanoic acid, [ S ]  -2 -chloro-4-methyl 

pentanoic acid and ~2S,3S]-2-chloro-3-methylpentanoic acid to 

yield the final products 4(a), 4(b) and 4(c) respectively. The 

esterification reactions were carried in chloroform at room 

temperature using N,N-dicyclohexylcarbodiimide and 4-pyrrolidino 

pyridine. 4"-n-glkoxybiphenyl 4-benzyloxy-2-hydroxybenzoate and 

4"-n-alkoxybiphenyl 2,4-dihydroxybenzoates exhibit liquid crysta- 

lline behaviour. The former exhibits a smectic and a nematic 

phase in the higher homologues (n = 8 to 1 2 )  and a nematic phase 

in the lower ones (n = 6 & 7 ) .  The transition temperatures of 

these compounds are given in table 4 (experimental section). A 

nematic phase is observed in 4"-n-alkoxybiphenyl 2,4-dihydroxy- 

benzoates. This phase is enantiotropic in the dodecyloxy homo- . 
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logue and monotropic in others (n = 6 to 1 1  ) .  The transition 

temperatures of these compounds are given in table 5 (experi- 

mental section). 

The transition temperatures of [SI-4"-n-alkoxybiphenyl 4-(2- 

chloro-3-methylbutanoy1oxy)-2-hydroxybenzoates [4(a)] are shown . 

in table 1. The N* phase present in compounds 4.a.l to 4.a.4 is 

absent in the three higher homologues 4.a.5 to 4.a.7. The SA 

phase is present in all the homologues. The SC, phase is injected 

into the series from compound 4.a.Z (n=7) as a monotropic phase. 

In all the higher homologues 4.a.3 to 4.a.7 (n = 8...12) this 

phase is enantiotropic. Compounds 4.a.5 and 4.a.2 have the least 

(79. 5OC) and the highest ( 103 -5 OC) melting points respectively. 

The thermal range of the N* phase decreases from ~ O C  in compound 

0 4.a.l to 0.5 C in compound 4.a.4. The thermal range of SA phase 

also shows a general decrease upon ascending the homologous 

0 
series. It is maximum for compound 4.a.l (-72.5 C). The SC, phase 

is absent in the hexyloxy homologue(4.a.l) and is observed as a 

monotropic phase 5 .S0C below the melting point in the heptyloxy 

homologue (4.a.2 ) .  The thermal range of the SC, phase is about 

30-35O~ in compounds 4 .a.4 to 4 .a.7. 

A plot of transition temperatures versus the number of 

carbon atoms in the alkoxy chain for this series [4(a)] is shown 

in figure 4. The SA-N*/I and the N*-I transition temperatures 

exhibit an alternation while the SC,- transition temperatures 

form a smooth curve. 

The transition temperatures of [ S]-4"-n-alkoxybiphenyl 4-(2- 



Table 1 

0 
Transition temperatures ( C) and heats of transition (Kcals/mole) of 

Compound n C 
Sc* A 

N* I 
number 



No. of carbon atoms in alkoxy chain 

F i g u r e  4 : A p l o t  o f  the t r a n s i t i o n  t e m p e r a t u r e s  

v e r s u s  number o f  c a r b o n  a t o m s  i n  t h e  a l k o x y  c h a i n  

f o r  t h e  homo,logous series 4 ( a ) .  



chloro-4-methylpentanoy1oxy)-2-hydroxybenzoates [4(b)] are shown 

in table 2. It is seen that only SA and SC, phases are present in 

these compounds. The SR phase is present in all the compounds 

4.b.l to 4.b.7. A monotropic SC, phase is present in compound 

4.b.3 (n=8) and it is enantiotropic in all the higher homologues 

4.b.4 to 4.b.7 (n = 9...12). The melting points of all the com- 

pounds lie between 75OC and 1 0 0 ~ ~ .  The thermal range of the Sq 

phase decreases on ascending the homologous series from compound 

4.b.2 onwards. The thermal range of the SC, phase for compound 

4 .b.6 (n=ll ) is 25 .5OC. 

A plot of transition temperatures versus the number of 

carbon atoms in the alkoxy chain is shown in figure 5. An 

alternation is seen for the S -I transition temperatures. The 
A 

SC*-SA transition temperatures fall on a smooth curve. 

The transition temperatures of [2S,3S]-4"-n-alkoxybiphenyl 

4-(2-chloro-3-methylpentanoyloxy) 2-hydroxybenzoates are shown in 

table 3. Compounds 4.c.1, 4.c;? and 4.c.3 (n=6,7 and 8) exhibit 

0 N* phase. A blue phase over a range of 0.2 C is also observed for 

these compounds. All the compounds exhibit enantiotropic S3 and 

Sc* phases except the compound 4.c.2 in which the SC, phase is 

monotropic. The widest range of the N* phase observed is 4 .5OC 

for compound 4.c.l (n=6). The thermal range of the Sq phase shows 

0 a continuous . decrease from 81.0 C in compound 4.c.l (n=6) to 

0 23.5 C in compound 4.c.7 (n=12). Compound 4.c.5 (n = 10) melting 

at 63.5OC has a SC, phase range of 51°C. This is the widest range 

observed for all the compounds of the three series. Compound 



Table 2 

0 T r a n s i t i o n  t e m p e r a t u r e s  ( C )  and  h e a t s  of t r a n s i t i o n  ( K c a l s / m o l e )  of 

Compound n  C 
number 



No. of c a r b o n  a t o m s  in alkoxy cha in  

F igu re  5 :  A p l o t  o f  t h e  t r a n s i t i o n  t e m p e r a t u r e s  v e r s u s  

number o f  c a r b o n  a toms  i n  t h e  a l k o x y  c h a i n  f o r  

t h e  homologous ser ies  4 (b) . 



Table 3 

T r a n s i t i o n  t e m p e r a t u r e s  ( OC and  h e a t s  of  t r a n s i t i o n  (Kcals/rnole o f  

Compound n C sc* S~ 
N * I 

number 



P l a t e  IV.1: The t e x t u r e  of  b l u e  p h a s e  of t h e  compound 4 .c .3  

a t  1 4 3 . 8 ' ~ .  ( ~ 3 0 0 )  



.I 
&ate IV.2: The focal- conic t e x t u r e  of S phase of t h e  

A 
i - '  compound 4.c.5 a t  120°C. ( ~ 3 0 0 )  

- .  

Plate IV.3: Th lnded focal- conic t e x t u r e  of SC, phase 

of the cmpound 4.c.5 a t  100eC ( ~ 3 0 0 )  

( S a m  section as i n  P l a t e  TV. 2) .  



4 .  c .  3 ( n  = 8 ) h a s  a  m e l t i n g  p o i n t  of  5 8 .  o0c, which  i s  t h e  lowest 

m e l t i n g  p o i n t  o b s e r v e d  i n  t h e  t h r e e  series o f  compounds.  

F i g u r e  6 shows a p l o t  o f  t h e  t r a n s i t i o n  t e m p e r a t u r e s  v e r s u s  

t h e  number o f  c a r b o n  a t o m s  i n  t h e  a l k o x y  c h a i n  f o r  t h e  series 

4 ( c ) .  The SA-N*/I a n d  t h e  N*-I t r a n s i t i o n  t e m p e r a t u r e s  show a n  

a l t e r n a t i o n .  The SC,-S t r a n s i t i o n  t e m p e r a t u r e s  l i e  o n  a  r i s i n g  
A 

c u r v e .  

The d i f f e r e n c e s  i n  t h e  s t r u c t u r e s  of  compounds o f  t h e  t h r e e  

series a r e  a s  f o l l o w s .  S e r i e s  4 ( a )  h a s  [ S I - 2 - c h l o r o - 3 - m e t h y l  

b u t a n o y l  g roup  a s  t h e  o p t i c a l l y  a c t i v e  c h a i n .  I n  t h e  compounds o f  

s e r i e s  4 ( b )  a  m e t h y l e n e  g r o u p  i s  p r e s e n t  i n  be tween  t h e  c h i r a l  

c a r b o n  atom a n d  t h e  t e r m i n a l  i s o p r o p y l  g roup .  The  compounds of  

ser ies  4 ( b )  a n d  4 ( c )  a r e  i s o m e r i c .  The compounds o f  series 4 ( c )  

have  two c h i r a l  c a r b o n  a t o m s .  These  s t r u c t u r a l  d i f f e r e n c e s  a r e  

r e f l e c t e d  i n  t h e  mesomorphic  p r o p e r t i e s  a s  f o l l o w s .  The  N* p h a s e  

p r e s e n t  i n  t h e  f o u r  homologues  of  t h e  series 4 ( a )  a n d  t h r e e  

homologues o f  ser ies  4 ( c )  i s  a b s e n t  i n  series 4 ( b ) .  T h e  N* p h a s e  

i n  series 4 ( c )  i s  a l s o  accompan ied  by a b l u e  p h a s e  w i t h  a  v e r y  

na r row r a n g e .  The c l e a r i n g  t e m p e r a t u r e s  of  compounds o f  series 

4 ( a )  a re  h i g h e r  t h a n  t h o s e  o f  t h e  compounds o f  t h e  o t h e r  series.  

The t h e r m a l  r a n g e s  o f  t h e  SC, p h a s e  o f  t h e  h i g h e r  homologues  (n=8 

t o  1 2 )  b e l o n g i n g  t o  t h e  series 4 ( a ) ,  4 ( b )  a n d  4 ( c )  l i e  be tween  30 

a n d  3 5 O ~ ,  15 a n d  30°c a n d  40 a n d  50°c r e s p e c t i v e l y .  T h e  compounds 

b e l o n g i n g  t o  t h e  series 4 ( c )  h a v e  g e n e r a l l y  l o w e r  m e l t i n g  p o i n t s .  

S a k u r a i  e t  a l . 3 3  have  s y n t h e s i s e d  t h e  d i e s t e r  I V ( i i ) .  The  

e f f e c t  of  a  l a t e r a l  h y d r o x y l  g r o u p  on mesomorphism c a n  be  s e e n  by 



No. of carbon atoms in alkoxy chain 

Figure  6 :  A p l o t  o f  t h e  t r a n s i t i o n  t e m p e r a t u r e s  v e r s u s  

number of  c a r b o n  a t o m s  i n  t h e  a l k o x y  c h a i n  f o r  

the homologous series 4(c). 





comparing this compound with the compound 4.a.3. The structures 

and the transition temperatures of these compounds are shown in 

figure 7. The lateral hydroxyl group is likely to participate 

in intramolecular hydrogen bonding. It is seen that the 

introduction of hydroxyl group affects the smectic polymorphism, 

thermal range of the N* phase as well as the transition 

temperatures. The higher order smectic phase observed in compound 

IV(ii) is absent in compound 4.a.3. However the SA phase observed 

in compound 4.a.3 is absent in compound IV(ii). The clearing 

temperature of compound 4 .a.3 is less by 25 -5'~ whereas the 

melting points are almost the same. The thermal range of the N* 

phase in compound IV(ii) (25Oc) is much larger than the ~ O C  range 

observed in the compound 4.a.3. The thermal ranges of SC, phase 

in compounds IV(ii) and 4.a.3 are 4 8 O ~  and 5 . 5 O ~  respectively. 



IV-3. EXPERIMENTAL 

Ethyl 2,4-dihydroxybenzoate 

A m i x t u r e  o f  2 , 4 - d i h y d r o x y b e n z o i c  a c i d  ( 3 0 . 8  g ,  0 . 2  m o l l ,  

a b s o l u t e  e t h a n o l  ( 3 0 0  m l )  a n d  c o n c e n t r a t e d  s u l p h u r i c  a c id  ( 1 0  m l )  

w a s  r e f l u x e d  w h i l e  s t i r r i n g  f o r  s e v e n t y  t w o  h o u r s .  A l c o h o l  w a s  

r e m o v e d  a n d  t h e  r e s i d u e  was  p o u r e d  i n t o  i ce  w a t e r .  T h e  

p r e c i p i t a t e  f o r m e d  w a s  f i l t e r e d ,  d r i e d  a n d  c r y s t a l l i s e d  f r o m  

34 b e n z e n e  ( 2 5 . 5  g ,  7 0 %  ) , m.p.  1 1  7 .  O O C  ( R e p o r t e d  m a p .  1 1 8 .  ~ O C  1 .  

Ethyl 4-benzyloxy-2-hydroxybenzoate 

4 m i x t u r e  o f  e t h y l  2 , 4 - d i h y d r o x y b e n z o a t e  ( 1 8 . 2  g ,  0 . 1  m o l ) ,  

b e n z y l  c h l o r i d e  ( 1 3 . 9  g ,  0 . 1 1  m o l l  a n d  p o t a s s i u m  c a r b o n a t e  ( 2 7 . 9  

g ,  0 . 2  m o l l  w a s  r e f l u x e d  i n  a c e t o n e  ( 2 0 0  m l )  f o r  f o r t y  h o u r s  w i t h  

s t i r r i n g .  T h e n  a c e t o n e  w a s  r e m o v e d  a n d  t h e  m i x t u r e  p o u r e d  i n t o  

ice-water. I t  w a s  e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3 x 1 0 0  m l )  a n d  t h e  

c o m b i n e d  c h l o r o f o r m  s o l u t i o n  w a s  w a s h e d  w i t h  w a t e r  ( 3 x 7 0  m l )  a n d  

d r i e d  ( N a 2 S 0 4 )  T h e  r e s i d u e  o b t a i n e d  a f t e r  r e m o v a l  o f  t h e  s o l v e n t  

w a s  c h r o m a t o g r a p h e d  o n  s i l i c a  g e l  a n d  e l u t e d  w i t h  5 0 %  c h l o r o f o r m -  

p e t r o l e u m  e t h e r  ( b .  p .  6 0 - 8 0 ° c )  m i x t u r e .  Remova l  o f  s o l v e n t  f r o m  

t h e  e l u a t e  a f f o r d e d  a w h i t e  s o l i d  w h i c h  w a s  c r y s t a l l i s e d  f r o m  

o n u J 0 1 : 2 9 0 0 , 2 8 5 0 ,  166 0 , l S  1 0 ,  
e t h a n o l  ( 1 9 . 0  g ,  7 0 % ) .  m.p .  7 4 . 0  C; v,, 

1 5 8 0 , 1 5 0 5 , 1 4 6 0 , 1 3 8 0 , 1 2 6 0  a n d  1 1 4 0  cm-' .  6 : 1 . 4 0 ( t , 3 H , C H 2 C ~ 3  1 . 4 . 3 9  

(q,2H,0Cg2),5.07(s,2H,0CH2Ph),6 - - 3 6 - 7 . 9 0 ( m r 8 H , A r H ) ,  - 1 1 . 0 3 ( s , l H , O g )  . 

i ~ o u n d :  C , 7 0 . 5  1 ; H , 5 . 8 7 %  C16 H15 O 4  r e q u i r e s  

C , 7 0 . 5 9 ; H , 5 . 8 8 % ] .  



4-Benzyloxy-2-hydroxybenzoic acid 

A m i x t u r e  o f  e t h y l  4-benzyloxy-2-hydroxybenzoate (32 .6  g ,  

0 .12  m o l l ,  p o t a s s i u m  h y d r o x i d e  (8 .6  g ,  0 .15  m o l ) ,  w a t e r  ( 1 0  m l )  

a n d  e t h a n o l  ( 5 0  m l )  w a s  r e f l u x e d  f o r  s i x  h o u r s .  E t h a n o l  w a s  

removed by d i s t i l l a t i o n  u n d e r  r e d u c e d  p r e s s u r e  a n d  t h e  r e s i d u e  

was  p o u r e d  i n t o  c o l d  water .  T h i s  was t h e n  a c i d i f i e d  by a d d i n g  

c o l d  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .  T h e  w h i t e  p r e c i p i t a t e  

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

0 ( 2 7 . 8  g ,  9 5 % ) .  m.p. 185 .0  C ;  vmax nuJ01 :2900 ,2850 ,  156 0 , 1 6  20 ,  

1 4 6 0 , 1 3 8 0 , 1 2 7 0 , 1 1 7 0 , 1 0 2 0  a n d  780  c m - I -  

[ F o u n d :  C I 6 8 . 7 9 ; H , 4 . 9 1 %  H 0 r e q u i r e s  
C14 12 4  

C I 6 8 . 8 5 ; H , 4 . 9 2 % ] .  

A s o l u t i o n  o f  sod ium e t h o x i d e  w a s  p r e p a r e d  b y  d i s s o l v i n g  

sod ium (0 .46  g ,  0 . 0 2  g  a t o m )  i n  a b s o l u t e  e t h a n o l  ( 5 0  m l ) .  4 , 4 ' -  

D i h y d r o x y b i p h e n y l  ( 3 . 7 2  g ,  0 . 0 2  mo l l  w a s  a d d e d  t o  it a n d  t h e  

r e s u l t i n g  m i x t u r e  w a s  s t i r r e d  a n d  r e f l u x e d  f o r  t h i r t y  m i n u t e s .  n- 

1-Bromododecane w a s  t h e n  a d d e d  a n d  t h e  r e f l u x i n g  c o n t i n u e d  f o r  a 

f u r t h e r  t h i r t y  h o u r s .  E ~ h a n o l  w a s  d i s t i l l e d  o f f  u n d e r  r e d u c e d  

p r e s s u r e ,  t h e  r e s i d u e  p o u r e d  i n t o  c o l d  water ,  a c i d i f i e d  w i t h  c o l d  

c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  a n d  e x t r a c t e d  w i t h  25% e t h y l  

a c e t a t e - e t h e r  m i x t u r e  ( 3 x 5 0  m l ) .  The combined  o r g a n i c  s o l u t i o n  

w a s  washed w i t h  w a t e r  ( 3 x 1 0 0  m l )  a n d  d r i e d  ( N a 2 S 0 4 ) .  T h e  r e s i d u e  

o b t a i n e d  a f t e r  r e m o v a l  o f  t h e  s o l v e n t  w a s  c h r o m a t o g r a p h e d  o n  

s i l i c a  g e l  a n d  e l u t e d  w i t h  c h l o r o f o r m .  Removal o f  s o l v e n t  f r o m  



the eluate afforded a white solid which was crystallised from 

ethanol (3.2 g, 45%). m.p. 1 4 7 . 0 ~ ~ ;  v ~ 2 ~ : 3 3 7 0 , 2 9 2 5  ,2850,16 10, 

1500,1460,1380,1275,1130,1040 and 810 cm-l; &:(acetone dg ):0.83- 

1.82(m123HICH3 and 1 0 ~ C H ~ ) , 4 . 0 ( t , 2 ~ , 0 ~ ~ ~ ) , 6 . 7 7 - 7 . 6 7 ( m , 8 ~ , ~ r ~ ) ,  - - 

[Found: CI81.54;H,9.29% C H 0 requires 24 34 2 

C,81 .35;~,9.60%]. 

The physical data of the cognate preparations of other 4-n- 

a l k o x y- 4 ' - h y d r o x y b i p h e n y l s  are given below. 

o nu jol Yield, 488; m.p. 155.5 C; vma, :3275,2920,2850,1510,1505, 

- 1 
1460,1380,1250,1130 and 820 cm ; &:(acetone d6 ):0.75-1.56 (m, 

11H,CH3, 4xCH2),4.0(t,2H,0CH2),6 - - .77-7.67(m,8H,ArH),8.4(s,lH,OH). - - 

[ Found: C,80.46 ;H,8.54% H O requires '18 22 2 

CI80.00;H,8. 15%]. 

n u J 0 1 : 3 3 7 0 , 2 9 2 ~ 1 2 8 5 ~ 1 1 6 ~ 0 1 1 5 ~ 5 1  Yield, 46%; m.p. 1 5 3 . 0 ~ ~ ;  vmax 

1460,1380,1250,1135,1040 and 810 cm-I; &:(acetone dg ):0.75-1 - 5  

(m,13H,CH3,5xCH2),4.O(tI2HIOC~2)I6.71-7.7~mI8H,~rH~I8.4~sI1H,O~~. - - - 

[ Found: C180.39;H,8 -54% H 0 requires '19 24 2 

CI80.28;H,8 .45%]. 



Yield, 45%; m.p. 1 5 2 . 0 ~ ~ ;  v nuJ01:3270,2920,2850,16 10,1505, 
max 

1460,1380,1250,1140 and 810 cm-'; &:(acetone dg ):0.58-1.56(m,15H9 

CH ,6xCg2) ,4.0(t,2H,0CH2) ,6 .72-7.6 1 (m,8H.Ars) ,8 -38 (s, 1H,Og). -3 - 

[ ~ound:' C,80.14;H,8.77% C20H26 O2 requires 

C,80.53;H,8.72%]. 

o nuJ01:3370,2920,2850,16 15,1500, Yield, 46%; m.p. 150.5 C; vmax 

1460,1380,1275,1130,1040 and 810 cm-I; &:(acetone d5 ):0.82-1.5 (m. 

17H,CH3,7~C~2) - ,4.0(t,2H,0CH2) - ,6 .8-7.62(m,8~,~r~) - ,8.34(s, 1H,OH). 

[ Found: C,80.99;H,9.08% C H 0 requires 21 28 2 

C,80.77;H,8 -9781. 

o nUJ01:3300,2920,2850, 16 15 , 1505, Yield, 45%; m.p. 139.0 C; vmax 

1460,1380,1270,1130,1030 and 810,cm-I; 6:(acetone dg ):0.82-1 -57 

(m,19H,CH3,8xCH2) - ,3.99(t,2H,0CH2) ,6 .68-7.6 (m,8H,ArH) - ,8.0(s, 1H,OH). - 

[ Found: C,80.77;H,9.10$ C H 0 requires 22 30 2 

C,80.98;H,9.20%]. 



Yield, 50%; m.p. 1 4 8 . 0 ~ ~ ;  v nuJ01:3370,2920,2850,1610,1505, 
ma x 

1460,1380,1275,1130,1050 and 810 cm-l.; &:(acetone d6):0.8-1-82 

(m,21H,C~~,gxCH - ),4.0(t,2H,0Cz2),6.79-7.61 (m,8H,Arlf) ,8-33(s,1HrOH). -2 

Found: C,81 .52;H,9.57% C23H3202 requires 

C,81.18;H,9.41%]. 

This was prepared following the esterification procedure of 

Hassner and Alexanian. 32 Thus, a mixture of 4-benzyloxy-2- 

hydroxybenzoic acid (2.44 g, 0.01 moll, 4-n-dodecyloxy-4'- 

hydroxybiphenyl (3.89 g, 0.011 moll, N,N-dicyclohexylcarbodiimide 

(2.26 g, 0.011 mol), 4-pyrrolidinopyridine (0.15 9 ,  0.001 moll 

and dry dichloromethane (50 ml) was stirred at room temperature 

for two hours. N,N-Dicyclohexyl urea formed was filtered and the 

filtrate was washed with 5% acetic acid (3x25 ml), water (3x30 

ml) and dried (Na2m4). On removal of dichloromethane a solid 

residue was obtained which was chromatographed on silica gel and 

eluted with 25% chloroform-petroleum ether (b.p. 60-80°c) 

mixture. Removal of solvent from the eluate afforded a white 

solid which was crystallised from ethyl acetate (3.8 g, 65%); 

0 m.p.110.5 ; v nuJ01:2900,2850, 1680,1580,1510,1480,1380,1280,1190, max 

1090,1010 and 805 cm-l; &:0.69-2.0(m,23H,CH3.10xC$) ,4.0(t,2H, 

[ Found: C,78.82;H,7.60% C38H4405 requires 

C,78.62;H,7.59%]. 



Table 4 

0 
Transition temperatures ( C )  of 



The physical data of the cognate preparations of other 4"-n- 

alkoxybiphenyl 4-benzyloxy-2-hydroxybenzoate are given below. 

Yield, 62%; m.p. 128.0~~;v" , " , ' ; "~ :2900,2850,1680,1580,  1510, 

1480,1380,1290,1090,1010 and 810 cm-I; 6 :0.81-2.02(m,11HIC~3, 

4xCH2), 4.0(t,2H,OCH2),5.12~s,2H,OCH2).6.44-8.12~rn,16H,ArH~,10.28 - - 

(s,~H,OH) - 

[ Found: CI77.56;H,6 .48% C H O requires 32 32 5 

CI77.42;H,6 .45%]. 

O nuJ01:292012850r1680. 1630. 1580. Yield, 44%; m.p. 126.0 C;vmax 

- 1 
1500.1460,1380,1280,1180,1070 and 805 cm ; 6 :0.74-2.0(rn,13HI 

CH3,5xCH2),4.O(tI2HI0CH2) - - ,5. 12(s12HIOCH2) .6-5-8.08(rnI16HpArH) I - - - 

10.68(s, lH,Ofi). 

[ Found: C,78 .Ol ;H,6.70% C H O requires 33 34 5 

CI77.64;H,6 .67%]. 

4"-n-octyloxybiphenyl 4-benzyloxy-2-hydroxyben.zoate 

Yield, 47%; rn.p. 108 . ~ O C ;  vnu~01:2goo12850, 1680,1625,1580, rnax 

1500,1480,1380,1280,1160,1070 and 810 crn-' ; 6:0.8-2.0(m, 15H, 

CH3,6xCH2) ,3.93(t,2HW2) ,5.09(s12HrOCH2) ,6.37-8.08(rnI 16HI.4rH) , - - 



[Found: CP77.73;H,6 .97% C H O requires 34 36 5 

Cf77.86;H,6.87%]. 

Yield, 47%; m.p. 1 1 1  . ~ O C ;  vnUJo1:2900,2850,1675,1620,1580, max 

1500, 1460,1380, 1260, 1070 and 805 cm-' ; 6:0.7-2.0(m,17H,CH3, 

7xCH ) ,4 .O(t,2HtOCH ) ,5.15 ( s , ~ H , o c ~ ~ )  ,6 -37-8-12(mt 16H,Ark!)? 'Os7' 
-2 -2 

(s, lH,OH). 

[Found: 2,78.07;H,7.12% C H 0 requires 35 38 5 

C,78.07;HP7.068]. 

Yield, 45%; m.p. 108 . ~ O C ;  v n U ~ 0 1 : 2 9 ~ ~ , 2 8 ~ ~ ,  1680,1580,1500,1480, max 

1375,1280, 1060,1010 and 800 cm-I ; 6 : 0 . 6 9 - 2 . 0 4 ( m . 1 9 ~ . ~ $ 8 ~ ~ ~ ~ ) .  

3.96(t,2H,0CH2),5.06(~,2H,0c~2) - ,6.37-8.04(m,16~,~r&) ?10-59(~?1H?0!!)* 

[Found: C,78.38;H,7.31% C36H4005 requires 

C,78.26;Hp7.25%l. 

Yield, 46%; m.p. 1 1 0 . 0 ~ ~ ;  v nUJ01:2900,2850, max 1680,1580,1510, 

1480,1380,1290,1180,1090,1010 and 810 cm-l; 6:0.71-2.02(m,21H,C&3, 



[ Found: C,78.38;H17.53% C H 0 requires 37 42 S 

C178.44;H,7.44%]. 

4 mixture of 4"-n-dodecyloxybiphenyl 4-benzyloxy-2-hydroxy 

benzoate (5.8 g, 0.01 mol) dissolved in 1,4-dioxan (50 ml) and 5% 

Pd/C catalyst (2.9 g) was stirred in an atmosphere of hydrogen 

till the calculated quantity of hydrogen was absorbed. The reac- 

tion mixture was filtered and dioxan removed by distillation 

under reduced pressure. The residual product so obtained was 

chromatographed on silica gel and eluted with chloroform. Removal 

of solvent from the eluate afforded a white solid which was 

0 nujol. crystallised from benzene (4.5 g, 92%). m. p. 162.0 C; v . 
3 5 5 0 , 3 2 0 0 , 2 9 0 0 , 2 8 5 0 , 1 6 8 0 , 1 6 2 0 , 1 6 0 5 , 1 5 0 0 , 1 4 6 0 , 1 3 8 0 , 1 2 8 0 , 1 2 1 5 , 1 1 8 5 ,  

1060 and 800 cm-I; 6(CDCl3 + DMSO-d6):0.73-2.0(m,23H,C~3,10xC~2), 

4.0(t,2H,0CH2) ,6.36-8.O(mI1lH,ArH),8.54(s,2H, - OH). - 

[ Found: C175.46;H,7.79% C H O requires 31 38 5 

C,75 .92;H17.75%]. 

The physical data of the cognate preparations other 4"n- 

alkoxybiphenyl 2,4-dihydroxybenzoates are given below. 



Table 5 

0 
Transition temperatures ( C) of 



0 
Yield, 95%; m.p. 174.0 C; v ~ , ~ ~ ~ ~ : 3 5 0 0 , 3 2 0 0 , 2 9 2 0 , 2 8 5 0 , 1 6 7 5 ,  

1635,1500,1460,1380,1270,1185,1065 and 805 cm-l; ~ ( c D c ~ ~  + DM%- 

d6):0.85-2.1 (m,11H,C~3,4~CH2),4.O(t,2H,OCH2),6.25-8-22(m,11H,Ar~), - - 

10.67(s,2H,OH). - 

[ Found: C,73.62;H,6.55% C25 H2605 requires 

C,73.89;H,6.40%]. 

Yield, 94%; m.p. 1 7 3 . 0 ~ ~ ;  v nuJ01:3500,3200,2920,2850, 1680, rnax 
- 1 .  1630,1605,1500,1460,1380,1275,1 165,1065 and 805 cm , 6 (CDC13 + 

[ Found: C,74.53;H,6 -32% C26H2805 requires 

C,74.28;H,6.67%]. 

Yield, 92%; m.p. 176.5O~; v nuJ01:3400,3250,1660, 1620,1600, max 

1500,1460,1380,1280,1200,1185 and 805 cm-I; 6 (CDC13 + DM%-d6 1 :  

0.68-2.0(m,15H,Cg3,6xCH2),4.0(t,2H,OCH2),6.32-8. - - 1 (m, 1 IH,A~H) - ,10.56 

(s,2H,OH). - 

[ Found: C,74.67;H,6.94% C27H3005 requires 

C,74.65;H,6.98%]. 



0 Yield, 90%; m.p. 173.0 C; ~ ~ ~ 1 : 3 3 0 0 , 3 2 0 0 , 2 9 0 0 , 2 8 5 0 , 1 6 8 0 ,  

1620,1600,1500,1460,1380,1260,1180 and 800 cm-l; 6 (CDC13 + DMSO- 

d6):0.94-2.0(m,17H,CE3,7~C~2), 4.0(t,2H,OCH2),6.34-8-0(mIllHI - 

ArH),10.54(~,2H,OH). - - 

[ Found: C,74.56;H,7.24% C28H3 205 requires 

C,75.00;H,7.14%]. 

o nu jol 
Yield, 95%; m.p. 173.0 C; vmax :3300,3150,2900,2850,1680, 

1605,1500,1480,1370,1275,1210,1170,1065 and 805 cm-I; 6 (CDC13 + 

DM%-d ) :O.71-2.05 (m. 19HIC~318~CH2), 4.O(t.2H,OCH2), 6-34-8-05 
6 

( Found: C,75.21 ;H,7.41% C29H3405 requires 

C,75.32;H17.36%]. 

o nU~01:3550,3150.2900~2850.1680~ 
Yield, 94%; m.p. 165.5 C; vmax 

1605,1500,1460,1380,1280,1 165,1060 and 800 cm-I; 6 ( c D c ~ ~ + D M s o - ~ ~ ) :  

0.77-2.0(m~21H~C~3,9xCH2),4.0(t.2H,OCH2)~6.38-8-O4(m~~1H~A~~)~ - - 

10.54(s,2H,Og). 

[ Found: CI76.18;H,7.69% C H O requires 30 36 5 

C,75.63;H,7..56%]. 



This was prepared following the esterification procedure of 

Hassner and A lexanian. 3 2 Thus, a mixture of [S]-2-chloro-3- 

methylbutanoic acid (0.136 g, 0.001 mol), 4"-n-dodecyloxybiphenyl 

2,4-dihydroxybenzoate (0.539 g, 0.0011 mol), N,N-dicyclohexyl- 

carbodiimide (0.226 g, 0.0011 moll, 4-pyrrolidinopyridine (0.015 

g, 0.0001 moll and dry dichloromethane (25 ml) was stirred at 

room temperature for one hour. N,N-Dicyclohexyl urea formed was 

filtered and the filtrate was washed with 5% acetic acid (2x10 

ml), water (5x15 ml), dried (Na2B4) and the solvent removed by 

distillation. The residue obtained was chromatographed on silica 

gel and eluted with 30% chloroform-petroleum ether (b.p. 60-80°c) 

mixture. Removal of solvent from the eluate afforded a white 

solid which was repeatedly crystallised from ethanol (0.4 g, 64%) 

m.p. 80.8O~; [a ]i5 = +1 -65 (c=1 in CHC13); v nu jol 
ma x 

:2920,2850,1760, 

1680,1595,1500,1460,1380,1290,1 165,1070 and 800 cm-I; 6:0.78-2-66 

( r n , 3 O H , 3 ~ C ~ ~ , l O x C ~ ~  and CH),4.0(tI2H,OCH2),4.36(dIlHt~~~1),6.68- - - - 

8.2(m, 1 1H,ArH),10.66(sI1~,O~). - 

[Found: C,70.61 ;H,7.55% C36H45C106 requires 

CI70.99;H,7.39%]. 

The physical data of the cognate preparations of other i s ] -  

4"-n-alkoxybiphenyl 4-(2-chloro-3-methylbutanoy1oxy)-2-hydroxy- 

benzoates [4(a)f are given below. 



Yield, 65%; m.p. 8 2 . 0 ~ ~ ;  [a]25 = +2.02(c=1 in C H C l 3 ) ~  nu jol . D max 

2 9 0 0 , 2 8 5 0 , 1 7 6 0 , 1 6 8 0 , 1 6 2 0 , 1 5 9 5 , 1 5 0 0 , 1 4 6 0 , 1 3 8 0 , 1 2 9 0 , 1 1 6 0  and 805 

- 1 cm ; 6:0.66-2.61(m,18H,3xCI13,4xCH2 - and CH),4.0(t,2H,0CH2),4.34 - - 

[ Found: C,68.90;H16.39% C30H33C106 requires 

C,68.64;H16.29%]. 

Yield, 62%; m. p. 103.5O~; (a]: = +2.08(c = 1 in CHC13); 

nUJ01-2900,2850,1760~1680, 1620,1500,1460,1380 1290,1160 and 805 "max 
- 1 

cm ; 6:0.76-2.61 ( ~ , ~ O H , ~ X C ~ ~ , ~ X C E ~ ~  and CHI - ,4.0(t,2H,0CH2) - ,4.36 

(d,1H,CHC1),6.67-8.25(rn,llH,Ar~),lO.65(~,1H,Og). - 

[ Found: C.68.75 ;H,6.68% C H C106 requires 31 35 

C,69.08;H,6.50%]. 

Yield, 601; m. p. 103.5O~; [a li5 = +2.17(c = 1 in C H C ~ ~ ) ;  

~~~~~~-2925,2850,1760,1690,1620,1595,1500,1460,1380,1285,1170 max and 



805 cm-' ; 6:0.65-2.66 (m,22H,3xCf13,6xCf12 and CHI - ,4.0 ( ~ , ~ H , o c H ~ ) ,  

4.33(d,l~,~~C1),6.69-8.27(m,ll~,~rH),10.65(s,lH,Ofl)- - 

[ Found: CP69.28;H,6.8O% H C106 requires '32 37 

CP69.50;H,6 .69%]. 

Yield, 64%; m. p. 80.5O~; [a]? = +1.90(c = 1 in C H C ~ ~ ) ;  

vnU~01:29~~,285~,176O,168O,1620,1605,15OO,146O,138O,126O,12OO,116O max 

and 800 cm-l; 6:0.69-2.67(m,24H,3xCX3.7xCH2 and CH).~.~(~.~H.OCEI~). - 

4.34(d,lH,CHC1),6.67-8.25(m,11H,ArH),1O.69(~,1H,OH). - - - 

[ Found: C,70.07;H,6 .80% C3jH39C106 requires 

CP69.90;H,6 -8881. 

Yield, 64%; m. p .  79.S0c; [a ]25 = +I .73(c = 1 in C H C ~ ~ ) ;  
D 

v n U J 0 1 : 2 9 2 0 , 2 8 5 0 , 1 7 6 5 , 1 6 8 0 , 1 6 ~ ~ , 1 5 ~ ~ , 1 4 6 0 1 3 8 ~ 1 2 9 ~ 1 1 6 5 1 O 7 O  max and 

805 cm-I; 6:0.76-2.67(m,26H,3xCg3 8xCH2 - and CH),~.O(~.~H'.OCH~), - 

[Found: C,70.19;H,7.18% C34H4 C106 requires 

C,70.28;HP7.06%]. 



l o  
I I 
U-U 



25 = +1.68(c = 1 in CHC13); Yield, 65%; rn. p. 8 0 . 0 ~ ~ ;  I a l D  

~ ~ ~ ~ ~ ~ : 2 9 2 0 , 2 8 5 0 , 1 7 6 5  ,1680,1595,1500,1460,1380,1290,1165,1070 and 

805 em-'; 6:0.75-2.63(m,28H,3~Cg~,9xC~~ and CH).4-0(t,2H.0Cg2), - 

4.33(d,l~,CHCl),6.69-8.27(m,ilH, - ~rH),10.69(s,lH,OH)- - 

[Found: C,70.39;H,7.39% C35 H43C106 requires 

[SI-4"-n-Dodecyloxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4 . b . 7 )  

This was prepared following a procedure similar to the one 

described for the compound 4.a.7. Thus, [SI-2-chloro-4-methyl 

pentanoic acid was esterified with 4"-n-dodecyloxybiphenyl 2.4- 

dihydroxybenzoate in presence of N-N-dicyclohexylcarbodiimide and 

4-pyrrolidinopyridine to obtain the title compound. 

nu jol 
Yield, 64%; m. p. 93.5O~; (a]: = -7.43(c=1 in CHC13); v 

max 
- I 

2 9 0 0 , 2 8 5 0 , 1 7 6 0 , 1 6 8 0 , 1 6 0 0 , 1 5 0 0 , 1 4 6 0 , 1 3 8 0 , 1 2 6 0 , 1 1 6 0  and 785 cm . 
6:0.74-2.08(m,32H,3~CI3~,11xC~~ and CH),4.0(t,2H,0CH2),4.52(t,lH, - - 

CHC1),6.47-8.23(rnr1lH, - ArH),10.63(s,lH,OH). - - 

[ Found: CP70.92;H,7 -69% C H C106 requires 37 47 

C,71 .32;H,7.55%]. 

The physical data of the cognate preparations of other [SI- 

4"-n-alkoxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2-hydroxy 

benzoates [4(b) I are given below. 



hydroxybenzoate (4.b.l) 

o nu jol. Yield, 60%; m.p.99.0 C; [ a 1 2  = -7.82(~=1 in CHC13); v m x  . 
2 g 2 0 , 2 8 5 0 , 1 7 6 0 , 1 6 8 0 , 1 6 0 0 , 1 5 0 0 , 1 4 6 0 . 1 3 8 0 , 2 8  and 805 

- 1 cm ; v :0.66-2.04(rn,22H,3~C~~,6xCg~ and CH) - ,~.O(~,ZH,OCEI~) ,4.44 

(t,lH,CHCl) - ,6.58-8.22(m, 1 1 ~ , ~ r g ) ,  10.66 ( S , ~ H , O ~ ) .  

[ Found: Cf69.45;H,6 .33% C H C106 requires 31 35 

Cp69.08;H,6 .50%]. 

IS]-4"-n-Heptyloxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate (4.b.2) 

Yield, 62%; m.p. 85.5O~; [a ]i5 = -7.82(c = 1 in C H C ~ ~ ) ;  

v ma nUJ01:2920,2850,1765,1680,1595I1500,1460I1380,1285 x 1651070 and 

805 cm-l; 6 :0.73-2.1 1 (rn,22H,3~CEl~,6xC~~ and CH),~.O(~,~H.OCI~~). - 

4.53(t,1~,CHC1),6.57-8.28(m,11H,Ar~),10.7(s,~H,O~). - 

[ Found: CI69.80;H,7. 10% C32H37C106 requires 

C,69.50;HP6 .69%]. 

[SI-4"-n4ctyloxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4 .  b. 3 

Yield. 60%; m. p. 88.5O~; (ali5 = -7.80(c = 1 in CHC13); 

vnUJ01:2920,285~I176O,168O,1595,1505,146O,138O,1285,117O.1065 and 
max 



805 cm-l; 6:0.61-2.06 (rn,24H,3xCF13,7xCg2 and Cg) , ~ . O ( ~ , ~ H , O C ~ I ~ ) .  

4.48(t,lH,C~C1),5.59-8.27(m,11H, - ~rg),10.67(s,lH,Og). 

[Found: C,69.50;H,7.01% C H C106 requires 33 39 

C,69.90;Hr6 .88%]. 

[ SI-4"-n-~onyloxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate (4.b.4) 

Yield. 64%; m. p. 7 9 . 0 ~ ~ ;  [a 1:' = -7.85(c = 1 in CHC13); 

n U ~ 0 1 : 2 9 2 0 , 2 8 5 0 , 1 7 6 0 , 1 6 8 0 , 1 6 ~ ~ , 1 5 ~ ~ , 1 4 6 0 , 1 3 8 ~ T 1 2 6 ~ , 1 1 7 ~ , l ~ 7 ~  max and 

805 cm-l; 6:0.74-2.1 1 (m,26H,3xCH3,8xCg2 and CH),4.01t,2H.0CH2), - - 

4.74(t,lHTCHC1),6.67-8.28(m,llH,~r~),10.74(s,1H.~~)- - 

C Found: CT70.50;H,7.38% C H C106 requires 34 41 

CT70.28;H,7.06%] 

[S]-4"-n-Decyloxybiphenyl 4-(2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate (4.b.5) 

Yield, 64%; rn. p. 88.5'~; = -7.78(c = 1 in C H C ~ ~ ) ;  

nu jol 
"max :2900,2850,1760,1680~1620,1600,1500~1460,1380,1280,1175 and 

805 ; 6:0.71-2.07(rn,28H,3xC~~1,9xCg~ and CH),4.0(t,2H,0CH2), - 

4.46(t,lH,CHC1),6.6-8.23(m,11~,~rg),1o.52(s,1H~~g)- - 

Found: C,70.90;H,7.40% C35 H4 3C106 requires 

C,70.65;H,7.25%] 



S]-4"-n-Undecyloxybiphenyl 4-(.2-chloro-4-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4. b. 6 ) 

Yield, 63%; m. p. 87.5'~; [a ]? = -7.7(c = 1 in CHC13); 

vnuJ01:29~~,2850,176O,168O,1620,16OO,15O0,146O,138O,128O,1100 max and 

810 cm-l; ~ : O . ~ ~ - ~ . O ~ ( ~ , ~ O H . ~ X C ~ ~ , ~ O X C H ~  - and CH),4.03(t,2H,0CH2), - 

4.60(t,l~,CHC1),6.83-8.45(m,llH,4rH),10.68(~,1H~O~)- - 

[ Found: ,70.60;H,7.47% C H C106 requires 36 45 

C,70.99;H,7.39%] 

[2S,3S]-4"-n-Dodecyloxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoate (4, c.7 1 

This was prepared following a procedure similar to the one 

described for 4.a.7. Thus i 2S,3~]-2-chloro-3-methylpentanoic acid 

was esterified with 4"-n-dodecyloxybiphenyl 2,4-dihydroxybenzoate 

in presence of N,N-dicyclohexylcarbodiimide and 4-pyrrolidino- 

pyridine to obtain the title compound. 

nu jol. 
Yield, 64%; m. p.  67.5O~; (a]i5 = +1  .48(c = 1 iil CHC13); v ma x 

2900,2850,1760,1680,1620,1600,1500.1460,1380,12601085 and 800 

cm-l; 6:0.62-2.O(m,32~,3xCg~,llxCg~ and CH),4.0(t,2H,0CH2),4.37 - 

(d,lH,CHC1),6.4-8.26(m,llH, - Arg),10.69(s,lH,Og). 

[Found: C,71 .50;H,7.67% C H C106 requires 37 47 

C,71.32;H,7.54%] 



A -L 
U-U 





The physical data of the cognate preparations of other 

i 2S13S]-4"-n-alkoxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoates [4(c) 1 are given below. 

hydroxybenzoate (4.c.l) 

nu jol . 
Yield. 68%; m.p. 64.0°c; = +3.69(c=1 in CHC13);v 

D max 
2925,2850,1765,1680t1620t1595I1500~1460,1380I1290I1165 and 805 

- 1 cm ; 6 :0.8-2.44(rn,22H,3~CI3~,6xCH~ - and CH), ~.O(~,~H.OC;~). 4 -4 

(d,1~,CHC1),6.64-8.28(m,11H,Ar~),10.68(s.~H,~~). - 

I Found: C169.46;H,6 .92% C3 H35C106 requires 

C,69.08;H16 .50%] 

hydroxybenzoate ( 4 . c .2 )  

0 Yield. 64%; m.p.95.0 C; [a]25 = +3.53(c=l in CHC13);v nu jol- 
D max 

2925,2850,1765,1695.1620I1590I1500I1460,138012601165 and 805 

- 1 cm ; 6:0.61-2.O(m.22H.3~CI3~,6xCI3~ and CH).4.0(t,2H,0CH2),4.36 - - 

(dI1H,CgC1),6.61-8.25(mr11H, ArH),10.61 - (s,lH,OH). - 

[ Found: C169.18;H,6 .85% C32H37C106 requires 

C,69.50;H96 .69%] 



2S,3S]-4"-n-0ctyloxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4  . c -3 ) 

o nu jol Yield,68%; m.p. 58.0 C; [a]g5 = +2.73(c=1 in CHCIJ); v max . 
2925,2850,1765,1695,1620,1600,1500,1460,1380,1290,1 165 and 803 

m-' ; 6 :0 -8-2.0 (rn,24H,3xCH3,7xCH2 - and CH), 4.0 (~.~H,ocII~) ,4.44 (d, 

1H,CYC1),6.67-8.25(m,11H, - ~rg),10.65(s,l~,Og). 

[Found: C,69.81;H,7.04% C H C106 requires 33 39 

C,69.90;H,6.88%] 

2S,3S]-4"-n-Nonyloxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4 . c . 4 )  

Yield, 66%; m. p. 5 9 . 0 ~ ~ ;  [a]: = +2.26(c = 1 in CHC13); 

~"~~~~:2900,2850,1760~1680~1620~1605,1500,1460,1380,1260,1085 ma x and 

800 cm-l; 6:0.7-2.0(m,26H,3xCg3,8xCH2 - and CHI - .4.0(t,2H,0CH2) .4.37 

(d,lH,CHCl) ,6.65-8.28(m,1 I H , A ~ ~ )  ,10.69(s, lH,OH). - 

[Found: C,70.37;H,7.29% C H C106 requires 34 41 

C,70.28;H,7.06%] 

[ 2S,3S]-4"-n-Decyloxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4 . c . 5 )  

Yield, 63.5%; m.p. 68.0'~; [a12' = +2.05 (c = 1 in CHC13); 
D 

nUJ01:2900,2850,1760,1680,1620,1600,1500,1460,1380,1280,1065 max and 

800 cm-l; 6:0.81-2.O(rn,28H,3~C~~,9xCI-I~ and CH),~.O(~,~H,OCH~), - 



[Found: CP70.35;H,7.36% C35 H4 3C106 requires 

Cf70.65;H,7.25%] 

k 2S,3S]-4"-n-Undecyloxybiphenyl 4-(2-chloro-3-methylpentanoy1oxy)-2- 

hydroxybenzoate ( 4 .  c - 6  1 

nu jol Yield, 65%; m.p. 65.5O~; = +1.76(~=1 in CHC13);vmax . 
D 

2900,2850,1760,1680,1620,1605,1500,1460,1380,2850 and 800 

- 1 cm ; 6 :O.68-2.34(m,30H,3xCH3, 10xCH2 and CHI - ,4.0(t,2H,0CH2) .4-4 - 

(d, lH,CHCl) - ,6.64-8.28(m, 1 lH,Ar!), 10.66 (s, lH,OH). - 

i Found: C,70.75;H,7.54% C36H45C106 requires 

C,70.99;H,7.39%] 
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