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ABSTRACT

Titled homologous series consists of eleven hormegMethyl to n-butyl and hexadecyl derivatives monliquid
crystal while rest of the homologes Viz. n-pentyhttetradecyl derivatives are only enantiotropienmatogenic
without exhibition of any smectic character. Od@reeffect is observed in nematic-isotropic trapsitcurve. A
phase diagram shows that Solid-isotropic or nemé&tmsition curve follows.zigzag path of rising afalling.

Nematic-isotropic transition curve behaves in normenner. Analytical data support the structuresradlecules.
Texture of nematic mesophase is schlierens or tle@dype. Transition and melting temperatures ohblogues
are determined from hot stage polarising microscdggquid Crystal (LC) properties of the series axempared
with other structurally similar homologous seri&gries is entirly nematogenic with relatively higblting type.

Keywords: Liquid crystal, Nematic, Mesophase, Enatiotrd@gnotropy.

INTRODUCTION

Liquid crystal materials with —CH=CH-CO- centralogp in combination with carboxy or vinyl carboxynteal

groups were rarely reported, which may be usefubiakgically active molecules. Therefore presemtrkvwas
planed to synthesize novel type of benzoyl estquidi Crystal molecules of varying terminal end greuPresently
Benzo-ester molecules with methoxy right terminadl group at para position are synthesized and edudith a
view to understand and establish liquid crystaldwédr of titted homologous series.

MATERIALS AND METHODS

Experimental : Some representative members of the series weretegléor characterization to determine their
structure by IR andHNMR techniques. NMR spectra were recorded usinglgBs solvent. Micro analysis was
performed on CHN analyzer as shown in Table-1. Jiteom and melting temperatures as well as liquigstal
properties were observed on polarizing microscofie theating stage. Thermodynamic quantities enthéii)

and entropyfS) are qualitatively discussed instead of DSC s¢he.texture of the nematic mesophase determined
by miscibility method.
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Synthesis:

4-Hydroxy cinnamic acid was synthesized by the treacbetween p-hydroxy benzaldehyde and malonid &ci
usual manner [10]. Hydroxy group was alkylated biyable alkylating agent. Constituent reacting comgnts were
used as received. The synthetic rute to the sisriggsown as under in Schemesdp-Hydroxy phenyB-p’-methoxy

Benzoyl ethylene [B] was synthesized by establisimethod [10] and p-n-Alkoxy cinnamoyl chlorides] [#ere

synthesized by a modified method of Dave and Vi&ia Homologues of the series were synthesizeddmylensing
equimolar proportion of [A] and [B] in dry cold ggine. The final products were purified and recajised from
Alcohal till constant melting points were obtained.
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R=ChHme n=1,2,3,4,5,68,10,12,14,16
Scheme -1 : Synthetic Route to the Series

Spectral data for series-1 :

NMR in ppm

Octyl derivative :

0.887 - CH of -OGH;; ,1.288 — (CH2)n of -OgH,;, 4.019 (Triplet) -OCH-CH, of CH;;.3.889 (Singlet) - O-
CH34.86 (Broad) — CH=CH-,6.943 & 8.036 P-Sub.pheimg.r
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IR:incm™
Hexyl derivative : 1700 & 1260 Confirms COO- group,820 Confirms p-spbenyl ring,1120 Confirms-CO- of
alkoxy.

Dodecyl derivative :
1200,1250 & 1670 Confirms —COO- group,1150 Confirr@0 — group,820 Confirms p-sub. Phenyl ring , 720
confirms —(CH), of C;,Hys.

Table 1 : Elemental analysis for Butyl, Decyl, Tetadecyl derivative

0, 0,
sr.No. | Molecular Formul Elemen(t:s % Found (% Calculatec )
1 CoeH260s 76.34(76.30) 6.16(6.14)
2 CssHaoOs 77.75(77.77) 7.37(7.40)
3 CseHasOs 78.59(78.52 8.11(8.05

Texture : By miscibility method : Pentyl, Decyl, Tetradedgrivatives Threaded/Schlieren type.
RESULTS AND DISCUSSION

Cis p-n-Alkoxy cinnamic acid and-p-hydroxy phenylp-p’-methoxy benzoyl ethylene are nonliquid crystals
however Liquid Crystal property is induced in siembers of the series enantiotropically. Methyl tdyband
hexadecyl derivatives of the series are nonliqysted and smoothly passes directly from solid tirispic state
without showing up of either nematic or smecticrelsger even in the monotropic condition. Thus, iligarystal
(nematogenic) character commences from pentyloxypdiogue with absence of smectic property. Transitio
temperatures and melting temperatures are plogesus the number of carbon atoms present in n-atkgin of
left n-alkoxy terminal as recorded in table-2; dserved from hot stage polarizing microscope. Témultant
phasediagram obtained on joining related pointh®wn in figure-1.The phase, behavior is discussethe basis
of phasediagram obtained(Figure-1).

Solid-nematic or isotropic transition curve adoptigzag path of rising and falling with alternatiof transition
temperature as series is ascended and behavesnialnexpected manner. The nematic-isotropic trenmsiturve
initially rises and then falls gradually as serissascended from pentyl to tetradecyl derivativeéhaiit any
abnormality and behaves in usual manner. Odd-effentds observed in nematic-isotropic transitiame upto
octyloxy homologue. Odd-even effect diminishesexges is ascended because, longer n-alkyl chainaoiybend
or flex for chain length from and beyond octyloxyember of the series. Hexadecyl derivative of theeses
nonmesomorphic. i.e. nematic mesophase disappeanpletely. Therefore on extrapolation, nematicrizpic
transition curve merges into solid-isotropic tréiosi curve as indicated by doted line.

Table-2: Transition Temperatures of series ifC

Compound no,| n-alkyl group 8 Transition temperatures i€
’ 201 T Smectic| Nematic]  Isotropi

1 Methyl - - 195.(

2 Ethyl - - 200.(
3 Propyl - - 189.0
4 Butyl - - 205.0
5 Pentyl - 143.0 166.0
6 Hexyl - 124.0 160.0

7 Octyl - 110.( 168.(

8 Decyl - 145.( 170.(
9 Dodecyl - 129.0 164.0
10 Tetradecyl - 150.0 160.0
11 Hexadecyl - - 170.0
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The nonliquid crystal property of Methoxy to Butyloand Hexadecyloxy homologues of the series ribated to

the high crystallising tendancy of homologues comcevhich arises from relatively stronger interntaiir

attractions generated as a consequence of unsuitadgnitude of molecular rigidity and flexibilityhich neither
allow statistically parallel orientational order wiolecules nor it allows layered arrangement (twoethsional) of
molecules in floating condition to cause mesopHaseation. Occurrence of a nematic mesophase frenmyfoxy

to tetradecyloxy homologues observed is due testieng polar nature of methoxy terminal at righd emd left n-
alkoxy terminal which causes end to end intermdbecattractions of suitable magnitude as a conserpi®f

molecular rigidity and flexibility depending upornéar geometrical shape of the molecules concehus,T
nematogenic molecules float with maintenance dfssteally parallel orientational order in two dims&onal array.
Absence of smectic property is attributed to theealse of lamellar packing and layered latticeshin crystal
structure of molecules concern.

Odd-even effect in nematic-isotropic transitionv&iobserved due to the progressively and sequignéidbed
methylene unit in left n-alkoxy terminal. Variation liquid crystal property from homologue to homglie in a
same series is attributed to the varying n-alkefy terminal. Similarly, variation in liquid crydtaroperties from
series to series for same homologue in structuisifiyilar homologous series is attributed to theyiwey right
terminal end group of fixed polarity selected faymgparison of liquid crystal properties.Figure-2 resgents
structurally similar homologous series X for comip@ Liquid Crystal properties of presently investied
homologous series 1.

RO «O)-cH=cH.c00 «)~CH=cH-CO~<)~OCHs  Series - 1

a-d-[4"-n-Alkoxy Cinnamoyloxy | phenyl B -4"-methoxy Benzoyl ethylenes

RO {f_}—cmmcoo-r@« CH=CH—CO—<Q> Sertes -X

a-4-[4"-n-Alkoxy Cinnamoyloxy | phenyl [ Benzoyl ethylenes

Figure 2 Structurally S8imilar Homologous Series

Homologous series 1 and X consist of left n-alktesyminal, three phenyl rings, vinyl carboxylate anidyl keto
central groups as identical features. But theyediffi right terminal end group Viz., -OGHind —H respectively.
Therefore molecular length and hence length to diheaatio, molecular polarity and polarizability,ofacular
rigidity and flexibilities vary only with termina}l situated end groups -OGldnd —H without varying molecular
aromaticity and effects due to central groups. &fwee intermolecular adhesion anisotropic forceattrction and
suitable magnitude of end to end molecular adhea®m consequence of molecular rigidity and fldixjbare
responsible to cause or induce liquid crystal prige like thermal stability occurrence or commeneet of
mesophase and type of mesophase etc. which vayywatlh presence of varying -OGHand —H.The observed
variation in liquid crystal properties from homolggto homologue in same series and in the samelbguoe from
series to series are thus, attributed to the seigllgradded methylene unit in left n-alkoxy terrairand varying
right terminal end groups respectively. Table-3dates average thermal stability of series 1 anies& as under.

Table -3 : Average thermal stabilities in’C

. Average transition temperatures in’°C
Series - - -
Series (1 Series(X
Nematic-isotropic 166.6 1445
(Cs-Cuy) (Cs-Cie)
Commencement of Mesophase [Nematic] s C Cs

It is seen from table-3 that, thermal stabilityn&fmatic mesophase of presently investigated horoakgeries is
more than the series-X. The terminally situated HoGroup being highly polar and polarizable as coragdo —H
which causes higher value of thermal stability a=dly commencement of nematogenic mesophase. Mareov
presence of —OCHend group preferably induces nematic mesophasedmeration of statistically parallel
orientational order of molecules in floating coimlt Such conclusions are drawn by earlier reseasdY] Thus,
present investigation very well support the eaniews. The value of thermal stability of a any géensubstance is
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directly related with the thermodynamic quantitythedpy changeAH at a given temperature and 1 atmospheric
pressure. A thermodynamic system [homologue substhon investigation by polarising microscopic edstion
shows that, supplied heat from surroundings, a &angp gaining heat and exposed heat operates a&gains
intermolecular attractions within the molecularaamgement. The value @fH vary with temperature and sample
molecular arrangement aquire gradual moleculardéo The molecular disorder or entrop&SEAH/T] reaches to
the value, such that anisotropic forces of attomtiof suitable magnitude amongst the moleculesrecat a given
temperature T, at which molecules of sample substadisalign at an angle less than 90° with theeplaf the
surface and float with statistically parallel ofigional order systematically. Such molecular flogitstart at T
temperature and end at higher temperatyrantl nematic mesophase apperars under microscopérvations for
presently investigated six mesomorphic homologeesds -1).The difference of TemperaturgTT is called range

of liquid crystallinity or mesognic range or mesaphlength. On continuing heating the sample frochabove 7,

the mesophase disappears and molecules start daamadnmoving randomly in all possible directiongimnirregular
manner i.e.,high order of molecular disorder ohhiglue of molecular randomness or entropy ofsitaon [AS=
AH/T] occure. At this stage [AbovejJTisotropic phase appears under microscopic ob8ernvaThus, group
efficiency order for nematic derived on the bagdithermal stability is as under. —-OgH —H.

CONCLUSION

(1) -OCH; terminal end group is preferably nematogenic.
(2) Conclusions support the earlier views of resleanrs, and raises the credibility to the conclusidrawn earlier.
(3) Present series is entirely nematogenic withdfeidrdered range of liquid crystallinity and higielting type.
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