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ABSTRACT

A homologous series with carboxy (-COO-) as cergralip and -COOgHq(ter.) as terminal end group have been
synthesized by treating p-p’-n-alkoxy benzoic awith p-hydroxy ter-butyl Benzoate. Pentyl to Heead
homologues of the series are mesomorphic in natliest, fore members of the series are non-mesphio
Pentyl,Hexyl, Octyl,decyl, dodecyland tetradecytiv@dives are enantiotropically nematogenic. Smgetdc
character is totally absent. Phase behavior of agghdiagram is normal for transition curves. Odemr\effect is
observed for nematic-isotropic transition curveaisition temperatures of the homologues are detexchby an
optical polarizing microscope, equipped with a legtstage. Analytical data supported the structusemolecules.
Liquid crystal properties of the titled series atempared with structurally similar homologous serighermal
stabilities and other mesogenic characteristics arempared with other structurally similar homologou
series.Textures of the nematic phase are threadedhdieren. Thermal stability for nematic is 190.6° and the
degree of mesomorphism vary from 10.0 C° to 22.@tGhe G and Gghomologue respectively. It is a middle
ordered melting type series, whose relative grdiipiency order for nematic derived.

Keywords Liquid crystals; mesomorphic; nematic.

INTRODUCTION

The number of liquid crystals compounds consisfedlya part as two or three phenyl rings bridgadtugh central
bridge or bridges and flexible part as varying lgdlar terminal, alkyl or alkoxy (1-12) end groupeping right
terminal end group intact of fix polarity with orntivout lateral substitution. In continuation of th@me, presently a
homologous series with two phenyl rings bridgeatigh carboxylate linkage and ter-butyl carboteylixed end
group with n-alkoxy as left terminal end group,signthesized to investigate the effect of varyingleoular
structure by varying molecular rigidity and flexiti on mesogenic property. The present investayats planned
with a view to establish and to understand theceféd molecular structure on liquid crystalline betor of a
substance.(13-17)

MATERIALS AND METHODS

Synthesis Experimental :

(a) p-n-alkoxy benzoic acids were prepared by the awketf Gray and Winsor[18],Vora and Dave [19],Vof#].

(b) p-hydroxyter-butyl benzoate is prepared by reagiftigydroxy benzoic acid with corresponding frestiistilled
ter-butyl alcohol in presence of concentrated aufighacid mixture.

(c) p-n-alkoxy benzoic acids dissolved in MDC withp-hgxly ter-butyl benzoate is in portions with DCC &
DMAP as catalyst by stirring reaction mixture. [22} Products were decomposed | filtered, washe&ddaind
purified, till the constant transition temperatumebtained. p-Hydroxy benzoic acid, alkyl hadid®-X), ter-
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butanol, KOH, DCC,DMAP, MDC etc. required for sigasis were used as received except solvents which w
dried and distilled prior to use. The synthetmute to the series is mentioned belovaheme -1

p — Hydroxy ter-butyl benzoate

@ COOH + C4H OH(ter) Con.H2504
@COOQH@) (ter)

(2) p-(p-n-alkoxy benzoyloxy) ter-butyl benzoates

o-@- COOH" HO@ COOGHS (ter)

DCC -HO& urea
MDC (Solvent DMAP (catalyst)

0 @ coo@cooqm (ter)

R=GHz+ n=1,2345,6,810,12,14,16

Scheme -1

Characterization

Some homologs as representative members of thessedre selected for characterization of theircstines by IR
and 1HNMR techniques. IR spectra were recorded evkif® EImer spectrum GX and NMR were recorded using
CDCI3 as solvent. Microanalysis was performed orkiReElImer PE 2400 CHN analyzer. Transition andtmgl
temperatures and liquid crystal properties werestigated by using optical polarizing microscopy.

Table 1. Elemental analysis for some derivatives

Sr. | R=n-alkyl | Molecular | Calculated % | Observed %
No. chain Formula C H C H

1 Propyl G1H240s 70.78 6.74| 69.23 6.61
2 Pentyl GsH2:0s 7187 | 7.29| 7102 75
3 Octyl GeH340s 7323 | 7.28| 7290 8.1
4 Decyl GeH3s0s 74.00 8.37 74.20 8.9
5 Hexadecy! GuHscOs 7583 | 9.29| 76.21] 9.69

Analytical Data

NMR: in ppm. Hexadecyl. 1.1 — C§13.98— O CH, 4.01 — O CHof O CH,-CH,, 4.44 and 4.02 — OGHf CygH3s.
6.89, 6.92, 8.00, —p-di-sub.phenyl 8.02 — p-diphenyl two p-subbenzene.

Octyl. 0.93 -CH, 1.21 -CH, 2.49 -OCH- CH, , 3.5 ,3.31 — O C}bf-CgH,7 6.9 and 6.8 two p-di-subphenyl ring,
7.85 and 7.98, two p-di-subphenyl ring.

IR in cm-1. Tetradecyl. 2850 alkyl group, 1100,1150, and 1Z&)O ester group, , 860 p-subphenyl ring, 3000
aromatic ring, 750 polymethylene of 8y

Hexyl. 2900.0 alkyl group, 1050,1150, and 1710 C&¥ter group, 850 p-sub phenyl ring, 3080 aromatig, 750
polymethylene of gH3,
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Table : 2 Transition temperatures

Sr. _ Transition temperature in °C
No. R = n-alkyl group Smectic | Nematic| Isotropic
1. Methyl - - 210
2. Ethyl - - 192
3. Propyl - - 196
4. Butyl - - 196
5. Pentyl - 176 186
6. Hexyl - 184 198
7. Octyl - 184 195
8. Decyl - 186 208
9. Dodecyl - 174 192
10. Tetradecyl - 175 195
11. Hexadecyl - 148 160

RESULTS AND DISCUSSION

The homologous series p-(p’-n-alkoxy benzoyloxg)-butyl benzoates is presently synthesized amtied for 11
homologs, which were evaluated for their mesomarptiaracteristics. The transition temperatures haf t
homologous series under discussion are recordethimte-2. The Pentyl to Hexadecyl members of the series
showed a threaded or Schlieren texture on hedtimgnystalline solid reversibly on heating and eupto isotropic
liquid, while the methyl to butyl homologs are nagsomorphic. Thus, the Pentyl to hexadecyl homolegme
enantiotropically nematogenic without exhibitionarfy smectogenic charactdiable-2 shows the dependence of
transition temperatures on the number of carbomsito the terminal chain. The average thermal ktyabind other
mesomorphic behavior of titted homologous serigsel compared with the structurally similar homolegiGeries-

A [24]as shown irFig. 1. The solid-nematic or isotropic transition curvéidais a zigzag path of rising and falling
tendency as the series is ascended. The plot gfithse diagrarfFig. 2) shows the presence of the odd—even effect
in the nematic-isotopic transition curve, and thiefalls up to the last homologuefl6Thus, the behavior of

nematic-isotropic transition curve of the presdntlg suggests that, enthalpy change of the homiotoyg fifth up
to hexadecyloxy homologue decreases.

@ O@ COOCHo (ter)
(1)
-@- @ CH=CH- COOGHps (iso)

Fig. 1

Hence, a low and a high value of enthalpy corredpgora low and a high amount of heat energy remerg (low
and high temperature) from surrounding to systehe @pposing effects to the molecular geometry ofeasbutyl
terminal group operates (1) an effect due to widgrof the molecule causing a reduction in the mtdecular
adhesion by increasing the intermolecular distaarad on the other hand (A) increased molecular widitreases
molecular polarizability causing an increase in ititermolecular adhesion. Thus, closeness of mtdeqacking
depends upon the net resultant intermolecular $oofattractions, which depend upon the predomigagifect out
of two opposing effects (1) and (A). In the presstidy, the latter effect is a predominating effdcble-3
summarizes the average thermal stabilities andautzle structure of the present series and othectsirally related
series A chosen for comparative study. The molecgésmetry of all the homologous series under coivpa
consists of two phenyl rings linked through a casbor a vinyl carboxy ester central linkage witlalkoxy group at
the left terminus and —CH=CH-COO-GI&H-(CH), (is0) and -COO-C-( Chj(ter) at the right terminus for series
(1) and (A) respectively. The variation in the w®@®rphic characteristics can be attributed to ttralined effect
of the presence of central ester and differenttrighminal groups, which have different moleculaidity and
flexibility related to molecular polarity and poizability for the formation of mesophase [13,14h Gmparing the
mesomorphic characteristics of series (1) witheser, it is observed that, the homologous of bbid $eries
differing in respect of central bridge only are etiatropically nematogenic. Introduction of a potar-butyl group
at the terminal position with -COO-C-( G}ih series-1 enable considerable and significarstodiropic (1) forces of
attraction of suitable magnitude for pentyloxy texadecyloxy homologs, which serve to stabilizeistiagally
parallel orientational order of molecules by eneetml attractions conducive to the formation of anamgenic
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mesophase. This effect persists even in the homolath long n-alkoxy groups. Comparison of seriegsth

series-A indicates that the series-A has an isdlyrup at the right terminal with a vinyl carboggntral group
while series-A has ter-butyl terminal group witlkaboxy group. The flexible straight chained tatybgroup with
—COO- group in series -1 adds the formation of at@armesophase due to enhanced lateral attractiaddition to
terminal attractions, which facilities lamellar pagy required for the formation of higher temperatunematic
mesophase (1). Thus, both series exhibits onlynategenic character. The nematic thermal stalilitgeries-A
being lower than series-1 is understandable becalutiee difference in terminal attractions arisiingm the iso-

butyl and ter-butyl groups.
Table-(3) Thermal stabilities in °C

Series (€] (A
Smectic-isotropic
Commencement ofSmectic phag

(0]

— : 19057 | 1088
Nematic-isotropic (C5-C16) | (C6-C14)
Commencement ofNematic-phase C5 C6

Homologous Series: p-(p’-n-Alkoxy Benzoyloxy) ter- ButylBanzoates.

RC @ COO@COOQHQ (ter)

107



Patel B. K. and Chauhan M. L. Der Pharma Chemica, 2016, 8 (11):104-109

260 -
® SOLID-NEMATIC/ ISOTROPIC
240 - ® NEMATIC-ISOTROPIC
T 220 -
.\ Isotropic (1) N -1
\\\
O 200 4 Y
~ "\ _e-0 )
.6 [} \\\ Nematic (N)
g
o 180 - \\\
£ ¢« el
|_
c
R
2 460 | Solid (Cr)
S R
= \
°
140 -
120 T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
No.of carbon atoms in n-alkyl chain-R —

Figure : 2 Phase Behavior of Series
CONCLUSION

The study suggests that a polar substituent atnairtel position in a homologous series with presaotecular
geometry gives rise to the exhibition of a nematigenesophase. Moreover, the presence of a vimposglate
unit at a central and/or a terminal position fatdyanduce a lower temperature nematogenic mesepha
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