CHAPTER |V

SYNTHESI S AND MESOMORPHI C PROPERTI ES COF

i) [S]-4"-n-Alkoxybiphenyl 4-(2-chl oro- 3- net hyl -

but anoyl oxy )- 2- hydr oxybenzoat es

ii) [S]-4"-n-Alkoxybiphenyl 4-(2-chloro-4-methyl-

pentanoyloxy)-2-hydroxybenzoates

iii) {25,35}-4"-n-Alkoxyphenyl 4-(2-chloro- 3-nethyl -

pentanoyloxy)-2-hydroxybenzoates
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V-1 SURVEY OF MESOMORPHI C PROPERTI ES OF AROVATI C COMPOUNDS
CONTAI NI NG HYDROXYL GROUP

The hydroxy substituted aromatic mesogens, reported in the
literature, are few in number compared to the halogen substituted

analogues. 1,2

The hydroxyl group is capable of giving a
polymeric hydrogen bonding which raises the melting point. This
group can also promote the adoption of a non-linear arrangement
of molecules. Hence compounds containing a hydroxyl group were
not considered to be very favourable for liquid crystal

formation. 3,4

Schroeder and Schroeder® have synthesised terminally substi-
tuted hydroxyphenyl bis-benzoates. These compounds have high
melting points (>200°c) and exhibit mostly nematic phases. Other
examples of compounds with terminally substituted hydroxyl group,

1,6-8

found in the literature are also characterised by nematic

phases observed at relatively high temperatures. Lateral hydroxyl
group has been introduced in a variety of substituted Schiff's

9-16 17

bases. Teucher et al.

introduced an hydroxyl group ortho
to the benzylideneamino linkage in 4'-methoxybenzylidene-4-n-
butylaniline. Hydroxyl group at such a position was expected to
enhance the stability of -CH=N- bond by its participation in an
intramolecular hydrogen bonding.18 van der Veen and Hegge19
synthesised hydroxy substituted azo and azoxy compounds. The azo
compounds exhibited a nematic phase at room temperature, however,
the azoxy compounds had higher melting points. Lateral hydroxyl
substi tuents have also been introduced in benzalazines.29

21

Melendez and Serrano have reported that the intramolecular
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hydrogen bonding is exceptionally strong in accordance with the
cal cul ati ons nmade using the nmethod applied by Schaefer’® to 'H
NMR data. The higher nelting points observed have been attri buted

t o packing, involving | arger cohesive forces due to strong hydro-

gen bondi ng.
As nentioned in chapter |, the discovery of ferroelectricity
In smectic phases23 led to a search for conpounds exhibiting s
C*

phase at |owtenperatures with a high value for the spontaneous
pol ari sation. Hallsby et a1.>4 reported | ateral hydroxy substi -
tuted Schiff's bases which had tendency to exhibit SC, phases at
relatively |l ow tenperatures. Qterholm et al.2> have carried out
a detailed study about the association of nesonorphic behaviour

26 have

wi th nol ecul ar structure in such conpounds. Sakurai et al.
al so observed an increase in the spontaneous polarisation val ues
on introduction of a lateral hydroxyl group in the Schiff's
bases. Nakauchi et a1.’’ have reported compounds with optically
active groups derived from|[R]-3~hydroxynonancic acid. In these
conmpounds hydroxyl group is directly attached to the chira

carbon atom Yoshino et al.?® and Tani guchi et al .22 observed
that substitution of hydroxyl group in a position favourable for
i ntranol ecul ar hydrogen bondi ng i n sone bi phenyl esters enhances
t he spontaneous pol arisation values. They explain this increase
in terns of relative orientation of bond nonents around the
chiral carbon atom Kobayashi and Ishibashi® have I nvest i gat ed
al kanoyl phenyl esters wth substituted core 1Iv(i). They observed

that the value for spontaneous pol arisation decreases when a

hal ogen is introduced as conpared to the unsubstituted conpound.



X=H,F,Cl or OH

IV (i)



However this value is found to increase when a hydroxyl group IS
introduced at the same position. This has been explained on the
basis of group moments of substituent and the conformation of the
compound. When X=0H, hydrogen bond stabilises the conformation in
which the carbonyl and the hydroxyl are on the same side of
molecular long axis. In case of halogen atoms, on the other hand,
the carbonyl and the substituent will be oriented in opposite
directions by their mutual electrostatic repulsion. They have
also reported3' similar compounds with chiral groups derived from
lactic acid placed on either side of the core. One compound with
hydroxyl group present at the ortho position to the alkanoyl
group shows a value for spontaneous polarisation as high as 11.3

mc/mz. This compound exhibits a monotropic Scx phase.

Iv-2. RESULTS AND DISCUSSION

A carbonyl group adjacent to the chiral carbon atom carrying
the chloro group can restrict the internal rotations and increase
the dipolar ordering in the medium. A lateral hydroxyl group can
provide rigidity to the structure by participating in hydrogen
bond and also increase the lateral dipole moment of the molecule.
To study the mesomorphic properties of compounds having a
combination of a lateral hydroxyl group in the core and a 2-
chloroalkanoyloxy group as the chiral moiety three homologous
series of compounds shown in figure 1 were synthesised. These are
diesters containing a biphenyl and a phenyl ring in the core with
a lateral hydroxyl group present on the phenyl ring. The
compounds differ with respect to the terminal optically active

groups. These consist of [ S]-2-chloro-3-methylbutanoyloxy, | S]-2-
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chl or o- 4- net hyl pent anoyl oxy and [2S,3S]-2-chloro-3-methylpenta-

noyl oxy groups.

Al'l the conpound 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 hydrol ysed back to the acid using
et hanol i ¢ potassi um hydroxi de. 4-Benzyl oxy-2-hydroxybenzoic acid
so obtained was esterified wth 4-n-al koxy-4'-hydroxybi phenyl
using N,N-dicyclohexylcarbodiimide and 4-pyrrolidinopyridine. 32
The product was debenzyl ated by hydrogenolysis carried out in
1,4-dioxan using 5% palladium on charcoal as a catalyst. 4"-
Al koxybi phenyl 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-methylpentancic acid to
yield the final products 4(a), 4(b) and 4(c) respectively. The
esterification reactions were carried in chloroform at room
tenperature using N,N-dicyclohexylcarbodiimide and 4-pyrrolidino
pyri di ne. 4"-n-alkoxybiphenyl 4-benzyl oxy-2-hydroxybenzoate and
4"-n-al koxybi phenyl 2,4-dihydroxybenzoates exhibit [iquid crysta-
Iline behaviour. The former exhibits a snectic and a nematic
phase i n the higher honologues (n =8 to 12) and a nematic phase
in the lower ones (n =6 & 7). The transition tenperatures of
t hese conpounds are given in table 4 (experinental section). A
nemati ¢ phase is observed in 4"-n-al koxybi phenyl 2,4-dihydroxy-

benzoates. This phase is enantiotropic in the dodecyl oxy hono-
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logue and nonotropic in others (n =6 to 11). The transition
tenperatures of these conmpounds are given in table 5 (experi-

mental section).

The transition tenperatures of {S]-4"-n-alkoxybiphenyl 4-(2-
chloro-3-methylbutanoyloxy) -2 -nhydroxybenzoates [4(a)] are shown
In table 1. The N phase present in conpounds 4.al to 4.a.4 is
absent in the three higher honplogues 4.a.5 to 4.a.7. The 8§,
phase is present in all the homologues. The S., phase is injected
into the series fromconpound 4.a.2 (n=7) as a nonotropic phase.
In all the higher homologues 4.a.3 to 4.a7 (n= 8...12) this
phase is enantiotropic. Conpounds 4.a.5 and 4.a.2 have the | east
(79. 5°c) and the highest (103.5°) melting points respectively.
The thermal range of the N* phase decreases from 9°C in conpound
4.a.1 to 0.5°C in conpound 4.a.4. The thermal range of s, phase
also shows a general decrease upon ascending the homologous
series. It is maxi num for conpound 4.a.1 (—72.50C). The S., phase
Is absent in the hexyloxy homologue(4.a.1) and is observed as a
nonotropi ¢ phase 5.5°C below the melting point in the heptyloxy
homologue (4.a.2). The thermal range of the s., phase is about

30-35°C in conpounds 4.a.4 to 4.a.7.

A plot of transition tenperatures versus the nunber of
carbon atons in the alkoxy chain for this series [4(a)] is shown
in figure 4. The SA—Nf/I and the N*-1 transition tenperatures
exhibit an alternation while the Scx—Sy transition tenperatures

form a snoot h curve.

The transition tenperatures of [ S]-4"-n-alkoxybiphenyl 4-(2-
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Tabl e 1

Transition tenperatures (OC) and heats of transition (Kcals/mole) of

0 OH ?
Il I
H, . Cn0—<0O)y—~0)—0-C 0-C—CH-CH-CH3 4(a)
2n+1 ' l |
Cl CHj
Compound n o* N*
number
4.a.1 6 82.0 - 154.5 163.5
(1.3) (0.38) (0.14)
4.a.2 7 103.5 (.  98.0) 151.0 156.0
(7.0) (0.35) (0.07)
4.a.3 8 103.5 110.0 154.5 157.5
(6.6) (0.36) (0.17)
4.a.4 9 80.5 113.0 152.0 152.5
(5.8)
4.a.5 10 79.5 113.5 151.0 -
(3.7) (0.88)
4.a.6 1 - 80.0 112.5 . 148.5 -
(5.5) (1.04)
4.a.7 12 80.5 112.0 147.5 -
(7.7) (1.14)

124



o C-Sc*[Sp A Sp~NJj
180 + O Sc*"SA a N*-I

160 -

140 +

120

Temperature (°C)
1

100 1 g

p—

60 R SR
6 8 10 12

No. of carbon atoms in alkoxy chain

Figure 4: A plot of the transition temperatures
versus number of carbon atoms in the alkoxy chain
for the homologous series 4(a).
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chloro-4-methylpentanoyloxy)-2 -hydroxybenzoates [4(b)] are shown
intable 2. It is seen that only Sy and Scx phases are present in
t hese conpounds. The Sy phase is present in all the conpounds
4.b. 1 to 4.b.7. A nonotropic Scx phase is present in conpound
4.b.3 (n=8) and it is enantiotropic in all the higher honol ogues
4.b.4 to 4. b.7 (n=29...12). The nelting points of all the com
pounds lie between 75°c and 100°c. The thermal range of the Sy
phase decreases on ascendi ng t he honol ogous series from conpound
4.b.2 onwards. The thermal range of the Sex phase for conpound

4.b.6 (n=11) is 25.5°C.

A plot of transition tenperatures versus the nunber of
carbon atons in the alkoxy chainis showmm in figure 5. An
alternation is seen for the Sk—l transition tenperatures. The

Scx—Sy transition tenperatures fall on a snooth curve.

The transition tenperatures of [2S,3S]-4"-n-alkoxybiphenyl
4- (2-chl oro- 3- net hyl pent anoyl oxy) 2- hydr oxybenzoates are shown in
table 3. Compounds 4.c.1, 4.c.2 and 4.c.3 (n=6,7 and 8) exhibit
Nt phase. A Dbl ue phase over a range of 0.2°9C is al so observed for
t hese conpounds. All the conpounds exhi bit enantiotropic Sy and
Scx phases except the conmpound 4.c.2 in which the Scx phase 1is
nonotropi c. The widest range of the N phase observed is 4.5°C
for conpound 4.c.l (n=6). The thernmal range of the Sy phase shows
a continuous . decrease from81.0°C in conpound 4.c.l (n=6) to
23.5°C in conpound 4.c.7 (n=12). Compound 4.¢.5 (n = 10) nelting
at 63.5°C has a s, phase range of 51°c. This is the widest range

observed for all the conpounds of the three series. Conpound



Table 2

Transition temperatures (OC) and heats of transition (Kcals/mole) of

0 OH 0
0~0—0o-¢ ¢ 4o
Hyn41Cn 0-C , O—C—-(lZH—CHZ—(}H—CH3
Cl CH3
Compound n C Scx S, I
number
4.b.1 6 . 99.0 - . 147.0 -
(2.6) (0.8)
4.b.2 7 85.5 . . 144.0
(4.5) (1.1)
4.b.3 8 88.5 (. 78.0) 144.0
(7.4) (1.5)
4.b.4 9 79.0 95.5 140.0
(6.7) {(1.7)
4.b.5 10 88.5 112.0 142.0
(4.7) (1.2)
4.b.6 11 87.5 113.0 139.0

(7.1) : : C(1.2)

(11.3) (1.14)
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Figure 5: A plot of the transition temperatures versus
number of carbon atoms in the alkoxy chain for
the homologous series 4(b),
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Table 3

Transition temperatures (°c) and heats of transition (Kcals/mole) of

0

OH -

Hzmcno—.—'—o c~@-o C- CH CH CHp—CH3 4 (c)

Cl CH3
*
Compound n o* Sy N I
number
4.c.1 6 64.0 64.5 . 145.5 . 150.0 .
(1.1) (0.41) (0.14)
4.c.2 7 95.0 (. 82.5) . 140.5 . 143.5
(6.5) (0.44) (0.15)
4.c.3 8 58.0 . 98.0 . 142.5 . 144.0
(3.8) (0.33)
4.c.4 9 59.0 . 107.0 . 138.5 -
(2.7) (1.0)
4.c.5 10 63.5 114.5 . 141.5 -
(3.1) (0.85)
4.c.6 11 65.5 113.0 8 139.0 -
(4.6) (0.85)
4.c.7 12 67.5 . 114.0 . 137.5 -
(4.2) (0.97)




Plate IV.1: The texture of blue phase of the compound 4.c.3
at 143.8°C. {x300)




Plate IV2 The focal-conic texture of SA phase of the

compound 4.c.5 at 120°C. (%300)

Plate V3 The banded focal-conic texture of Sox phase

of the compound 4.c.5 at 100°C (% 300)
(same Section as i n Plate IV.2)x




4.c.3 (n = 8) has a melting point of 58.0°C, which is the lowest

melting point observed in the three series of compounds.

Figure 6 shows a plot of the transition temperatures versus
the number of carbon atoms in the alkoxy chain for the series
4(c). The SA—N*/I and the N*-I transition temperatures show an

alternation. The Scx=Sy transition temperatures lie on a rising

curve.

The differences in the structures of compounds of the three
series are as follows. Series 4(a) has [S]-2-chloro-3-methyl
butanoyl group as the optically active chain. In the compounds of
series 4(b) a methylene group is present in between the chiral
carbon atom and the terminal isopropyl group. The compounds of
series 4(b) and 4(c) are isomeric. The compounds of series 4(c)
have two chiral carbon atoms. These structural differences are
reflected in the mesomorphic properties as follows. The N* phase
present in the four homologues of the series 4(a) and three
homologues of series 4(c) is absent in series 4(b). The N phase
in series 4(c) is also accompanied by a blue phase with a very
narrow range. The clearing temperatures of compounds of series
4(a) are higher than those of the compounds of the other series.
The thermal ranges of the Scx phase of the higher homologues (n=8
to 12) belonging to the series 4(a), 4(b) and 4(c) lie between 30
and 35°, 15 and 30°c and 40 and 50°cC respectively. The compounds

belonging to the series 4(c) have generally lower melting points.

33

Sakurai et al. have synthesised the diester 1Iv(ii). The

effect of a lateral hydroxyl group on mesomorphism can be seen by
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conparing this conmpound with the conmpound 4.a.3. The structures
and the transition tenperatures of these conpounds are shown in
figure 7. The lateral hydroxyl group is likely to participate
in intranolecular hydrogen bonding. It is seen that the

I ntroduction of hydroxyl group affects the snmectic pol ynorphi sm
thermal range of the N phase as well as the transition
tenperatures. The higher order snectic phase observed in conpound
IV(ii) i s absent in compound 4.a.3. However the Sy phase observed
in conpound 4.a.3 is absent in conpound 1IV(ii). The <clearing
tenperature of conpound 4.a.3 is less by 25.5°c whereas the
melting points are al nost the same. The thermal range of the N
phase in conpound 1v(ii) (25°C) is nuch larger than the 3°c range
observed in the conpound 4.a.3. The thernmal ranges of Scx phase

in conpounds IV(ii) and 4.a.3 are 48°C and 6 .5°C respectively.



I V-3. EXPERIMENTAL

Et hyl 2,4-dihydroxybenzoate

A mixture of 2,4-dihydroxybenzoic acid (30.8 g, 0.2 mol),
absolute ethanol (300 ml) and concentrated sulphuric acid (10 ml)
was refluxed while stirring for seventy two hours. Alcohol was
removed and the residue was poured into ice water. The
precipitate formed was filtered, dried and crystallised from
benzene (25.5 g, 70%), m.p. 117.0°C (Reported>® m.p. 118.9°C).

N

Et hyl 4- benzyl oxy- 2- hydroxybenzoate

A mixture of ethyl 2,4-dihydroxybenzoate (18.2 g, 0.1 mol),
benzyl chloride (13.9 g, 0.11 mol) and potassium carbonate (27.9
g, 0.2 mol) was refluxed in acetone (200 ml) for forty hours with
stirring. Then acetone was removed and the mixture poured into
ice-water. It was extracted with chloroform (3x100 ml) and the
combined chloroform solution was washed with water (3x70 ml) and
dried (NaZSO4). The residue obtained after removal of the solvent
was chromatographed on silica gel and eluted with 50% chloroform-
petroleum ether (b.p. 50-80°C) mixture. Removal of solvent from

the eluate afforded a white solid which was crystallised from

nujol . .
ethanol (19.0 g, 70%). m.p. 74.0°C; vrzy 2900,2850,1660,1510,
1580,1505,1460,1380,1260 and 1140 cm™'. §:1.40(t,3H,CH,CH,),4.39
(q,2H,0CH,),5.07 (s, 2H,0CH,Ph) ,6 .36 ~7.90 (m,8H,ArH),11.03 (s, 1H,0H)

{ Found: C,70.61;H,5.87% C16H16O4 requires

Cc,70.59;H,5.88%].



4- Benzyl oxy- 2- hydr oxybenzoi ¢ acid

A mixture of ethyl 4-benzyl oxy-2-hydroxybenzoate (32.6 g,
0.12 mol), potassium hydroxide (8.6 g, 0.15 mol), water (10 ml)
and ethanol (50 ml) was refluxed for six hours. Ethanol was
removed by distillation under reduced pressure and the residue
was poured into cold water. This was then acidified by adding
cold concentrated hydrochloric acid. The white precipitate
obtained was filtered, dried and crystallised from ethanol- water
(27.8 g, 95%). m.p. 185.0°C; \)32301:2900,2850,1560,1620,
1460,1380,1270,1170,1020 and 780 cm—1.

[Found: C,68.79;H,4.91% C14H1204 requires

C,68.85;H,4.92%].

4-n-Dodecyloxy-4'-hydroxybiphenyl

A solution of sodium ethoxide was prepared by dissolving
sodium (0.46 g, 0.02 g atom) in absolute ethanol (50 ml). 4,4'-
Dihydroxybiphenyl (3.72 g, 0.02 mol) was added to it and the
resulting mixture was stirred and refluxed for thirty minutes. n-
1-Bromododecane was then added and the refluxing continued for a
further thirty hours. Erthanol was distilled off wunder reduced
pressure, the residue poured into cold water, acidified with cold
concentrated hydrochloric acid and extracted with 25% ethyl
acetate- ether mixture (3x50 ml). The combined organic solution
was washed with water (3x100 ml) and dried (Nazso4)_. The residue
obtained after removal of the solvent was chromatographed on

silica gel and eluted with chloroform. Removal of solvent from



the eluate afforded a white solid which was

o.. .,hujol
ethanol (3.2 g, 45%. m.p. 147.0°C; Voax  $3370,2925,2850,1610,

1500, 1460, 1380, 1275, 1130, 1040 and 810 em™!

crystallised from

; &:(acetone d6):0'83"

1.82(m,23H,CH, and 10xCH,),4.0(t,2H,0CH,),6 .77-7.67 (m,8H,ArH),

8.2(s,1H,0H).

[ Found: C,81.64;H,9.29% Cé4kb4oz requires

C,81.35;H,9.60%].

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

alkoxy-4'-hydroxybiphenyls are gi ven bel ow.

4-n-Hexyloxy-4"'-hydroxybiphenyl

Yield, 488 m.p. 155.5°C; vﬁikfl:3275,2920,2850,1610,1505,

1460,1380,1250,1130 and 820 cnfl; & (acetone d6):0.75—1.56(m,
11H,CH,, 4xcg2),4.0(t,2H,ocg2),6.77—7.67(m,8H,Arﬂ),8.4(s,1H,oH).

[ Found: C,80.46 ;H,8.54% C18Fb202 requires

C,80.00;H,8.15%].

4-n-Heptyloxy-4'-hydroxybiphenyl

Yield, 46% m.p. 153.0°C; v;:301:3370,2920,2850,1600,1505,

1460,1380,1250,1135,1040 and 810 cm™'; & (acetone

14

(35):0.75—1 .6

(m, 13H,CH,,5xCH,),4.0(t,2H,0CH,),6 .71-7.7 (m,8H,ArH),8 .4 (s, 1H,0H) .

{ Found: ¢,80.39;H,8.54% C19H24o2 requires

C,80.28;H,8.45%].



4-n-Octyloxy-4"'-hydroxybiphenyl

Yield, 45% m.p. 152.0°C; v2;;°l:3270,2920,2850,1610,1505,

146 0,1380,1250,1140 and 810 cm_1; § : (acetone d6):0.68—1.66(m,15H,

CH,,6 xCH,),4.0(t,2H,0CH ),6.72-7.61(m,8H,ArH),8.38(s,1H,0H).

2 2

[ Found: C,80.14;H,8.77% C,hoHoe O, requires

C,80.53;H,8.72¢%].

4-n-Nonyloxy-4"'-~-hydroxybiphenyl

nujol
Yield, 46% m.p. 150'50C;\)55§ :3370,2920,2850,16 15, 1500,

1460,1380,1275,1130,1040 and 810 cm™'; &:(acetone d,):0.82-1.5 (m,

17H,CH

_3,7xC§

2),4.0(t,2H,OC§2),6.8—7.62(m,8H,ArH),8.34(5,1H,O§).

{ Found: C,80.99;H,9.08% Cy Hyg0y requires

C,80.77;H,8.97%].

4-n-Decyloxy-4"'-hydroxybiphenyl

Yield, 45% m.p. 139.0°C; v12%3°1:3300,2920,2850, 16 15,1505,

1460,1380,1270,1130,1030 and 810.cm—'; §:(acetone d6):0.82—1.67

(m,19H,C§3,8xC§2),3.99(t,2H,OC§2),6.68—7.6(m,8H,ArH),8.O(s,1H,OH).

{ Found: <,80.77;H,9.10% CQZFEOOZ requires
C,80.98;H,9.20%].



4-n-Undecyloxy-4'-hydroxybiphenyl

Yield, 50% m.p. 148.0°c;v?T‘;i°lz337o,2920,2850,1610,1505,
1460, 1380, 1275, 1130, 1050 and 810 cm—1.; & (acetone d6):0.8—1.82

{m,21H,CH 9xC§2),4.0(t,2H,OC§2),6.79-7.61(m'SH,ArE),8.33(Sy1Hr0§).

_3’

{ Found: C,81.52;H,9.57% C23H3202 requires

C,81.18;H,9.41%].

4" -n-Dodecyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

This was prepared following the esterification procedure of
Hassner and Alexanian.>? Thus, a mxture of 4-benzyl oxy-2-
hydr oxybenzoic acid (2.44 g, 0.01 mol), 4-n-dodecyloxy-4'-
hydroxybiphenyl (3.89 g, 0.011 mol), N,N-dicyclohexylcarbodiimide
(2.26 g, 0.011 mol), 4-pyrrolidinopyridine (0.15 g, 0.001 mol)
and dry dichloromethane (50 ml) was stirred at room tenperature
for two hours. N,N-Dicyclohexyl urea fornmed was filtered and the
filtrate was washed wth 5% acetic acid (3x25 m1), water (3x30
ml) and dried (Na,80,). On removal of dichloromethane a solid
resi due was obtained which was chromat ographed on silica gel and
eluted with 25% chloroform-petroleum ether (b.p. 60-80°C)
m xture. Removal of solvent fromthe eluate afforded a white
solid which was crystallised from ethyl acetate (3.8 g, 65%;
mp.110.5 ©; v28Jol. 5940, 2850,1680, 1580, 1510, 1480, 1380, 1280, 1190,

rax

1090, 1010 and 805 cm™'; 6:0.69-2.0(m,23H,CH,,

OCEZ), 5.O4(s,2H,PhC§20Ar),6.39—8.02(m,16H,Ar§),10.7(s,1H,O§).

10xC§2),4.0(t,2H,

[ Found: ¢,78.82;H,7.60% c38H44o5 requires

C,78.62;H,7.59%].
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Tabl e 4

Transition tenperatures (°c) of

0
ol
C6H5CH20‘@‘C“O ~0)—~9)—0C s
OH
n C S N I
6 . 128.0 - . 189.0
7 . 126.0 - . 186.0
8 . 109.0 (. 108.5) . 185.5
9 . 111.5 . 120.5 . 181.5
10 . 108.5 . 126.0 . 178.5
[ . 110.0 . 132.0 . 175.0

12 . 110.5 . 139.0 . 173.5




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

al koxybi phenyl 4-benzyloxy-2-hydroxybenzoate are gi ven bel ow.

4"_n-Hexyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate
Yield, 62% m.p. 128.0°C;v?;g?l:2900,2850,1680,1580,1510,

?

1480,1380,1290,1090,1010 and 810 cm_1' 6:0.81-2.02(m,11H,CH

31
4xCH,), 4.0(t,2H,0CH,),5.12(s,2H,0CH,),6.44-8.12(m, 16H,ArH),10.28
(s,1H,0H).

(Found: C,77.56;H,6.48% C3oH3505 requires

C,77.42;H,6.45%].

4" -n-Heptyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

Yield, 44% m.p. 126.0°C;v24391:5950 2850,1680,1630,1580,
]

1500,1460,1380,1280,1180,1070 and 805 cm ; §:0.74-2.0(m,13H,
CH,,5%CH,),4.0(t,2H,0CH,),5.12(s,2H,0CH,),6.5-8.08(m, 16H,ATH),

10.68 (s, 1H,0H) .

{ Found: ¢,78.Q ;H,6.70% C53F5405 requires
C,77.64;H,6.67%].

4"-n-Octyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

Yield, 47% m.p. 108.5°; V;g;01:2900,2850.1680,1625,1580,

1500,1480,1380,1280,1160,1070 and 810 Cm_1' §:0.8-2.0(m, 15H,

CH,,6x%CH,),3.93(t,2H,0CH,),5.09(s,2H,0CH,),6.37-8.08 (m, 16H,ArH),



10.7(s,1H,0H).

[ Found: C,77.73;H,6.97% C34H3g05 requires
C,77.86;H,6.87%].

4" _n-Nonyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

Yield, 47% m.p. 111.5°C; v A¥°t:2900,2850,1675,1620,1580,
1500,1460, 1380,1260,1070 and 805 cm ';  §:0.7-2.0(m,17H,CH,,

7XC§2),4.0(t,2H,OC§ ),5.15(5,2H,OC§2),6.37—8.12(m,16H,Ar§),10.71

2
(s,1H,0H).

[ Found: C,78.07;H,7.12% Ca5Hag05 requires
C,78.07;H,7.06%].

4"_n-Decyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

Yield, 45% m.p. 108.5°%; v dJol:2900,2800,1680, 1580, 1500, 1480,

1375, 1280,1060, 1010 and 800 cm™'; 8:0.69-2.04(m,19H,CH,,8xCH,),

2),6.37—8.04(m,16H,Ar§),10.59(5,1H,O§).

8xCH

3.96(t,2H,0CH.),5.06(s,2H,0CH

2

Found: C,78.38;H,7.31% i
[ ; CyeHy 05 requires

C,78.26;H,7.25%].

4“—n—UndeCyloxybiphenyl 4-benzyloxy-2-hydroxybenzoate

Yield, 46% m.p. 110.0°; v R°L:2900,2850,1680, 1580, 1510,

1480, 1380, 1290, 1180, 1090, 1010 and 810 cm_1; §:0.71-2.02(m,21H,CH;,



9XC§2),4.1(t,2H,OC§2),5.25(s,2H,OC§2),6.65—8.33(m,16H,Ar§),11.0

(s,1H,0H).

( Found: Cc,78.38;H,7.53% CSYFHZOS requires

C,78.44;H,7.44%].

4" -n-Dodecyloxybiphenyl 2,4-dihydroxybenzoate

4 mxture of 4"-n-dodecyl oxybi phenyl 4-benzyl oxy-2- hydr oxy
benzoate (5.8 g, 0.01 mol) dissolved in 1,4-dioxan (50 ml) and 5%
Pd/Cc catalyst (2.9 g) was stirred in an atnosphere of hydrogen
till the calculated quantity of hydrogen was absorbed. The reac-
tion mxture was filtered and dioxan renoved by distillation
under reduced pressure. The residual product so obtained was
chromat ographed on silica gel and eluted with chloroform Renoval
of solvent from the eluate afforded a white solid which was
crystallised from benzene (4.5 g, 92%. m p. 162.OOC;\/%ég?l:
3550,3200,2900,2850,1680,1620,1605,1500,1460,1380,1280,1215,1185,
1060 and 800 cm™'; &(CDCL, + DMSO-d):0.73-2.0(m,23H,CH,, 10xCH,),
4.0(t,2H,0C§2),6.36—8.0(m,11H,Arg),8.54(s,2H,(]ﬁ.

{Found: C,75.46;H,7.79% Cé1F5805 requires

C,75.92;H,7.75%].

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

al koxybi phenyl 2,4-dihydroxybenzoates are given bel ow.



Table 5

Transition temperatures (°c) of

0
I
Ho—<:z—c—o H— (O) 0CnHo Ny
OH
n C N I

6 . 174.0 (. 164.0)

7 . 173.0 (. 167.0)

8 . 176.5 (. 169.0)

9 . 173.0 (. 163.0)

10 . 173.0 (. 167.0)

1 . 165.5 (. 162.0)

12 . 162.0 (. 167.0)




4"-n-Hexyloxybiphenyl 2,4-dihydroxybenzoate

Yield, 95% m.p. 174.0°C; v3§§01:3500,3200,2920,2850,1675,

1635,1500,1460,1380,1270,1185,1065 and 805 cm—1; G(CDCl3 + DMse
d6):0.85—2.1(m,11H,C§3,4XC§2),4.0(t,2H,OC§2),6.25—8.22(m,11H,Ar§),

10.67(s,2H,0H).

(Found: C,73.62;H,6.55% CogHy O requires

C,73.89;H,6.40%].

-

4" -n-Heptyloxybiphenyl 2,4-dihydroxybenzoate

Yield, 94% m.p. 173.0°C; V;giOl:3500,3200,2920,2850,1680,
1

1630,1605,1500,1460,1380,1275,1165,1065 and 805 cm_ ; G(CDCl3 +

DMSO-dg ) :0.8-2.08 (m, 13H,CH,,5xCH, ), 4.0 (t,2H,0CH,),6.28-8.0(m, 11H,

2
ArH),10.5(s,2H,0H).

{ Found: C,74.53;H,6.32% C26H2805 requires

C,74.28;H,6.673].

4"-n-Octyloxybiphenyl 2,4-dihydroxybenzoate

Yield, 92% m.p. 176.5°; v ™93°Ll.3400 3250,1660,1620, 1600,

max
1500, 1460, 1380, 1280, 1200, 1185 and 805 cm—1; 6 (CDCl, + DMSO-d.):
0.68-2.0(m,15H,CH,,6xCHd,),4.0(t,2H,0CH,),6.32-8.1(m,11H,ArH),10.56
(s,2H,0H).

[ Found: C,74.67;H,6.94% Cy7H340¢ requires

C,74.65;H,6.98%].



4"-n-Nonyloxybiphenyl 2,4-dihydroxybenzoate

Yield, 90% m.p. 173.0°C; vg;i01:3300,3200,2900,2850,1680,

1620,1600,1500,1460,1380,1260,1180 and 800 cm—1; 6(CDC13 + DMSO-

d6):0.94—2.0(m,17H,C§3,7xC§2), 4.0(t,2H,OCg2),6.34—8.O(m,11H,
ArH),10.54(s,2H,0H).
{ Found: C,74.56;H,7.24% C28H3205 requires

C,75.00;H,7.14%].

4" -n-Decyloxybiphenyl 2,4-dihydroxybenzoate

Yield, 95% m.p. 173.0°C;\)ggiOl:3300,3150,2900,2850,1680,

1605,1500, 1480,1370,1275,1210,1170,1065 and 805 cm™'; § (CDCLl, +

DMSO -dg ) :0.71-2.05 (m, 19H,CH,,8xCH, ), 4.0(t,2H,0CH,), 6.34-8.05
(m,11H,ArH),10.55(s,2H,0H).
{ Found: C,75.21;H,7.41% C,gH5405 requires

C,75.32;H,7.36%].

4" -n-Undecyloxybiphenyl 2,4-dihydroxybenzoate

_ nujol
Yield, 94% m.p. 165.50C; vmas :3550,3150,2900,2850,1680,

1605,1500,1460,1380,1280, 1165, 1060 and 800 cm™'; 8 (CDC1,

0.77-2.0(m,21H,CH,,9%CH,),4.0(t,2H,0CH,),6.38-8.04(m, 11H,ATH),

37 2

10.54(s,2H,0H).

( Found: ¢C,76.18;H,7.69% C30H3605 requires
C,75.63;H,7.56%].

141

+DMSO—d6):



{ S1-4"n-Dodecyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-

2-hydroxybenzoate (4.a.7)

This was prepared follow ng the esterification procedure of

Hassner and Alexanian.32

Thus, a mxture of [S]-2-chloro-3-
met hyl but anoic acid (0.136 g, 0.001 mol), 4"-n-dodecyl oxybi phenyl
2,4-dihydroxybenzoate (0.539 g, 0.0011 mol), N,N-dicyclohexyl-
carbodiimde (0.226 g, 0.0011 mol), 4-pyrrolidinopyridine (0.015
g, 0.0001 mol) and dry dichloronethane (25 ml) was stirred at
roomtenperature 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 (Na,80,) and the solvent renoved by
distillation. The residue obtai ned was chromat ographed on silica
gel and eluted with 30% chl or of or m petrol eum ether (b.p. 60-80°C)
m xture. Renoval of solvent fromthe eluate afforded a white
solid which was repeatedly crystallised fromethanol (0.4 g, 64%)
m.p. 80.8°¢C; [a]éS = +1.65(c=1 in CHCl,); vﬂg£0|:2920,2850,1760,
|

1680,1595,1500,1460, 1380,1290, 1165, 1070 and 800 cm™ ; §:0.78-2.66

(m,30H,3xCH,,10xCH, and CH),4.0(t,2H,0CH,),4.36(d,1H,CHC1),6.68-

3 2
8.2(m, 11H,ArH),10.66(s,1H,0H).

[ Found: C,70.61;H,7.55% C36H4SCl06 requires

C,70.99;H,7.39%].

The physical data of the cognate preparations of other {S]-
4" - n- al koxybi phenyl 4-(2-chl oro- 3- net hyl but anoyloxy) - 2- hydr oxy-

benzoates [4(a)! are gi ven bel ow
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[ S]1-4"n-Hexyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-
‘2-hydroxybenzoate (4.a.1)

. O~. 25 _ -1 i jol
Yield, 65% m.p. 82.0°C; [a]D = +2.02(c=1 in CHC13)A)HH

-
2900,2850,1760,1680,1620,1595,1500,1460,1380,1290,1160 and 805
cm L §:0.66-2.61(m, 18H,3xCH,,4xCH, and CH),4.0(t,2H,0CH,),4.34

(d,1H,CHC1),6.7-8.3(m,11H,ArH),10.5(s, 1H,0H).

[ Found: C,68.90;H,6.39% C3OH33C106 requires

C,68.64;H,6.29%].

[ S]-4"n-Heptyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-
2-hydroxybenzoate (4.a.2)

Yield, 62% m p. 103.5°C; [a]i? = +2.08(c =1 1in CHCl3);
vﬁéi01:2900,2850,1760,1680,1620,1500,1460,13801290,1160 and 805
cm L §:0.76-2.61(m,20H,3xCH,,5xCH, and CH),4.0(t,2H,0CH,),4.36

(d,1H,CHC1),6.67-8.25(m,11H,AxrH),10.65(s, 1H,0H) .

[ Found: C,68.75;H,6.68% C31F55C1o6 requires

C,69.08;H,6.50%].

[ S]-4"n-Octyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-
2-hydroxybenzoate (4.a.3)

vield, 60%; m p. 103.5°C; [a]g5 = +2.17(c = 1 in CHCly);

v R 2925, 2850, 1760, 1690, 1620, 1595 ,1500, 1460, 1380, 1285,1170 and



805 cm™'; §:0.65-2.66(m,22H,3xCH,,6%CH, and CH),4.0(t,2H,0CH,),

4.33(d,1H,C§Cl),6.69—8.27(m,11H,Ar§),10.65(s,1H,O§).

i Found: C,69.28;H,6.80% C32kb7C1o6 requires
C,69.50;H,6.69%].

[ S]1-4"n-Nonyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-

2-hydroxybenzoate (4.a.4)

vield, 64% m p. 80.5°c; [a]2> = +1.90(c = L in CHCly);

v ¥°L:2900,2850,1760,1680,1620,1605,1500,1460,1380,1260,1200,1160
and 800 cm™'; §:0.69-2.67(m,24H,3xCH,,7xCH, and CH),4.0(t,2H,0CH,),

4.34(d,1H,CHC1),6.67-8.25(m,11H,ArH),10.69(s, 1H,0H).

{ Found: C,70.07;H,6.80% C33H39C106 requires

C,69.90;H,6.88%].

[ s1-4"n-Decyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-

2¥hydroxybenzoate (4.a.5)

25 _ : .
]D = +1.73(c =1 1in CHCl3),

v el 2920,2850,1765,1680,1600,1500,1460,1380,1290,1165,1070 and

vield, 64% m p. 79.5%; la

805 cm‘1; §:0.76-2.67(m,26H,3xCH; 8xCH, and CH),4.0(t,2H,0CH,),
4.29(4,1H,CHC1),6.59-8.22(m,11H,ArH),10.63(s,1H,0H) .

[ Found: ¢,70.19;H,7.18% C44H,1C10, requires
C,70.28;H,7.06%].
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[ S]-4"n-Undecyloxybiphenyl 4-(2-chloro-3-methylbutanoyloxy)-

2-hydroxybenzoate (4.a.6)

vield, 65% m. p. 80.0°C; [(a]2> = +1.68(c =1 in CHC1,);
viadol. 5920, 2850, 1765, 1680, 1595, 1500, 1460, 1380, 1290, 1165, 1070and

1

805 cm  ; 86:0.75-2.63(m,28H,3xCH,,9xCH, and CH),4.0(t,2H,0CH

3 2 2)’

4.33(d4, 1H,CHC1),6.69-8.27(m,11H, ArH),10.69(s,1H,0H).

[ Found: C,70.39;H,7.39% C35H43Clo6 requires

C,70.65;H,7.23%].

[ S]-4"-n-Dodecyloxybiphenyl 4-(2-chl oro-4- net hyl pent anoyloxy) - 2-
hydr oxybenzoate (4.b.7)

This was prepared following a procedure similar to the one
described for the conmpound 4.a.7. Thus, ({S]-2-chloro-4-methyl
pentanoic acid was esterified with 4"-n-dodecyloxybiphenyl 2,4-
di hydr oxybenzoate in presence of N-N-dicyclohexyl carbodiimde and
4-pyrrolidinopyridine to obtain the title conpound.

Yield, 64% m p. 93.5°C; [al?> = -7.43(c=1 in cHcly); vy NUIOL.

D max
2900,2850,1760,1680,1600,1500,1460,1380,1260,1160 and 785 cm_'

§:0.74-2.08(m,32H,3xCH;, 11xCH, and CH),4.0(t,2H,0CH,),4.52(¢, 1H,

2
CHC1),6.47-8.23(m,11H, ArH),10.63 (s, 1H,0H).

fFound: C,70.92;H,7.69% Cé7kh7c106 requires

C,71.32;:H,7.55%].

The physical data of the cognate preparations of other [S]-
4" -n-alkoxybiphenyl 4-(2-chl oro-4-net hyl pent anoyloxy) - 2- hydr oxy

benzoates [4(b)] are given below.



{ S]-4"-n-Hexyloxybiphenyl 4—-(2-chloro-4-methylpentanoyloxy)-2-
hydr oxybenzoate (4.b.1)

Yield, 60% mp. 99.0 °c; [a]2D5 = -7.82(c=1 in CHCl,); vrrlnléll;(ol=

2920,2850,1760,1680,1600,1500,1460,1380,1280,1170,1060 and 805

cm ! v :0.66-2.04(m,22H,3xCH,,6xCH, and CH),4.0(t,2H,0CH,),4.44

(t,1H,CHC1),6.58-8.22(m, 11H,ArH),10.66 (s, 1H,0H).

i Found: C,69.45;H,6.33% Cé1F55c1o6 requires

c,69.08;H,6.50%].

[ s]1-4"-n-Heptyloxybiphenyl 4- (2-chl oro-4-net hyl pent anoyloxy) - 2-
hydr oxybenzoate (4.b.2)

yield, 62% m.p. 85.5°C; [alZ’ = -7.82(c = | in CHCl,);

vnugol. 5950, 2850,1765,1680, 1595, 1500, 1460,1380,1285,1651070 and

805 cm—1; 6:O.73~2.1l(m,22H,3xC§3,6xC§2 and Cg),4.0(t,2H,OC§2),
4.53(t,14,CHC1),6.57-8.28(m,11H,ArH),10.7(s,1H,0H).

) _ ) 0 .
{ Found: ¢,69.80;H,7.10% C32H37C106 requires

C,69.50;H,6.69%].

[ S]-4"-n-Octyloxybiphenyl 4-(2-chl oro- 4- et hyl pent anoyloxy) - 2-
hydr oxybenzoate (4.b.3)

vield, 60% m p. 88.5°C; (al’> = -7.80(c = 1 in CHCl,);

vrr‘T;)J('Ol:2920,2850,1760,1680,1595,1505,1460,1380,1285,1170,1065 and



805 cm™'; §:0.61-2.06 (m,24H,3xCH,,7xCH, and CH),4.0(t,2H,0CH,),

4.48(t,1H,CHC1),6.59-8.27(m,11H, ArH),10.67(s,1H,0H).

[ Found: C,69.50;H,7.01% c33k59c1o6 requires

C,69.90;H,6.88%].

[ S]-4"-n-Nonyloxybiphenyl 4-(2-chloro-4-methylpentanoyloxy)-2-

hydr oxybenzoate (4.b.4)

2 .
vield, 64% m p. 79.0°%; [alg’ = -7.85(c = 1 in CHC1,) ;

v HEd°L:2920,2850,1760, 1680, 1600, 1500, 1460, 1380,1260,1170,1070 and

37 2
4.74(t,1H,CHC1),6.67-8.28(m,11H,ArH),10.74(s,1H,0H).

805 cm™'; §:0.74-2.11(m,26H,3xCH,,8xCH, and CH),4.0(t,2H,0CH,),

{ Found: C,70.50;H,7.38% Cé4kh1C1o6 requires

C,70.28;H,7.06%]

[ S]-4"-n-Decyloxybiphenyl 4-(2-chloro-4-methylpentanoyloxy)-2-
hydr oxybenzoate (4.b.5)

Yield, 64% m. p. 88.5°C; [u]gS = -7.78(c =1 in CHClB);
nujol 380,1280,1175
0 12900,2850,1760,1680,1620, 1600, 1500, 1460, 1380, , and

805 cm™'; 6:0.71-2.07(m,28H,3xCH

Y

419%CH, and CH),4.0(t,2H,0CH,),

4.46(t,1H,CHC1),6.6-8.23(m,11H,ArH),10.52(s,1H,0H) .

i Found: ¢,70.90;H,7.40% C35H43C106 requires
C,70.65;H,7.25%]
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[ S1-4"-n-Undecyloxybiphenyl 4-(2-chloro-4-methylpentanoyloxy)-2-
hydr oxybenzoate (4.b 6)

25 .
]D 3)’
vAE4°L:2900,2850,1760, 1680, 1620, 1600, 1500, 1460,1380,1280,1100 and

vyield, 63% m p. 87.5%; I[a = -7.7(c = | in CHCl

810 cm™; $§:0.75-2.07(m,30H,3xCH,, 10xCH, and CH),4.03(t,2H,0CH

3 2 2)

4.60(t,1H,CHC1),6.83-8.45(m,11H,ArH),10.68(s,1H,0H).

{ Found: ,70.60;H,7.47% C36Fh5Clo6 requires

C,70.99;H,7.39%]

{ 25,3S]-4"-n-Dodecyloxybiphenyl 4- (2-chl oro- 3- nmet hyl pent anoyloxy) - 2-
hydr oxybenzoate (4.c.7)

This was prepared following a procedure similar to the one
described for 4.a.7. Thus [ 2S,3S]-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 conpound.

nujol,
max
2900,2850,1760,1680,1620,1600,1500,1460,1380,1260,1085 and 800

em™'; 6:0.62-2.0(m,32H,3xCH

vield, 64% m p. 67.5°C; [a]5> = +1.48(c = 1 in CHClg); v

;»11xCH, and CH),4.0(t,2H,0CH,),4.37

2
(d,1H,CHC1),6.4-8.26(m,11H, ArH),10.69 (s, 1H,0H) .

[ Found: C,71.50;H,7.67% C37H47c1o6 requires
C,71.32;H,7.54%]
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The physical data of the cognate preparations of other
i 25,35]-4"-n-alkoxybiphenyl 4-(2-chloro-3-methylpentanoyloxy)-2-

hydr oxybenzoates ({4(c)] are given bel ow

[ZS,3S]—4“—n—HexyloXybiphenyl 4-(2-chloro-3-methylpentanoyloxy)-2-

hydr oxybenzoate (4.c.1)

. 25 _ —1 i .ynujol .
68% m.p. 64.0°C; [a = +3.69(c=1 in CHCL,);v
Yield, 4 m.p. 64.0°C; ]D 3 o
2925,2850,1765,1680,1620,1595,1500,1460,1380,1290,1165 and 805

cmi !, 6:0.8-2.44(m,22H, 3xCH,, ,

(d,1H4,CHC1),6.64-8.28(m,11H,ArH),10.68(s,1H,0H).

6xCH, and CH), 4.0(t,2H,0CH,), 4.4

[ Found: C,69.46;H,6.92% C3]H35C106 requires

C,69.08;H,6.50%]

{ 25,3S]-4"-n-Heptyloxybiphenyl 4—(2—chloro—3—methylpentanoyloxy)—2—

hydr oxybenzoate (4.c.2)

- 0 O~ 125 _ o i .
Yield. 64% m.p.95.0 C; La]D +3.53(c=11in CHCl3),v %%;ol_

2925,2850,1765,1695,1620,1590,1500,1460,1380,1260,1165 and 805

Cnfl; G:O.61—2.0(m,22H,3xC§3,6xC§2 and Cg),4.0(t,2H,OC§2),4.36

(d,1H,CHC1),6.61-8.25(m,11H, ArH),10.61(s,1H,0H).

{ Found: C,69.18;H,6.85% C,y,H34Cl0, requires

C,69.50;H,6.69%]
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f 2S,35]-4"-n-Octyloxybiphenyl 4-(2-chloro-3-methylpentanoyloxy)-2-

hydr oxybenzoate (4.c.3)

vield,68%; m.p. 58.0°C; [a]2® = +2.73(c=1 in cHC1,);v NY3ol,
D 3 max

2925,2850,1765,1695,1620,1600,1500,1460,1380,1290,1165 and 803

-1

cm ; §:0.8-2.0(m,24H,3xCH,,7xCH, and CH), 4.0 (t,2H,0CH,),4.44(4d,

3 2
1H,CHC1),6.67-8.25 (m, 11H, ArH),10.65 (s, 1H,0H).

2

[ Found: C,69.81;H,7.04% C'33H39Clo6 requires
C,69.90;H,6.88%]

{ 25,3S}-4"-n-Nonyloxybiphenyl 4- (2- chl or o- 3- net hyl pent anoyloxy) - 2-

hydr oxybenzoate (4.c.4)

[a]%f = +2.26(c = 1 in CHCl,);

v :2900,2850,1760,1680, 1620, 1605, 1500, 1460, 1380, 1260, 1085 and

Yield, 66% m p. 59.0°C;

800 cm™'; §:0.7-2.0(m, 26H, 3xCH,,

(d,1H,CHC1),6.65-8.28(m,11H,ArH),10.69(s,1H,0H).

8xCH, and CH),4.0(t,2H,0CH,),4.37

[ Found: C,70.37;H,7.29% CagqHyp C10, requires

C,70.28;H,7.06%)

{ 28,3S]-4"-n-Decyloxybiphenyl 4-(2-chloro-3-methylpentanoyloxy)-2-

hydr oxybenzoate (4.c.5)

Yield, 63.5% m.p. 68.0°C; (al® = +2.05(c = L in CHCly);

v PR3l 2900,2850,1760,1680,1620, 1600, 1500, 1460, 1380, 1280, 1065 and

800 cm™'; 8:0.81-2.0(m,28H,3xCH,,9xCH, and CH),4.0(t,2H,0CH,),



4.4(d,1H,CHC1),6.57-8.24(m,11H,ArH), 10.68(s,1H,0H).

[ Found: ¢€,70.35;H,7.36% C35H43C106 requires

C,70.65;H,7.25%]

[ 25,35]-4"-n-Undecyloxybiphenyl 4- (2-chl or o- 3- net hyl pent anoyloxy) - 2-
hydr oxybenzoate (4.c.6)

vield, 65% m.p. 65.5°C; [a]%f = +1.76(c=1 in CHCly); v 24Jol,
2900, 2850, 1760, 1680, 1620, 1605, 1500, 1460, 1380, 2850 and 800

em 1; 6:0.68-2.34(m,30H,3xCH

50 10%CH, and CH),4.0(t,2H,0CH,),4.4

2
(d, 14,CHC1),6.64-8.28 (m, 1 1H,ArH), 10.66(s,1H,0H).

{ Found: C,70.75;H,7.54% C36H45ClO6 requires

C,70.99;H,7.39%]
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