
2.1 ZWveg a@ the mson-hLo px&rUa@ aF .obstituteb 



eoids. @ray ond J@I&BU' tam3 eubstentLPl ~ i u l a t L o #  in the 

t r m i t S u a  tmpcrsra-rrs~r trtm lboe;ia aba;&rsgtl by b e ~ s t  anb 

J ~ m a  anl haw at4wkbutwb IhSrrs 'Cs fh@ &rmWxl, pWtg of the 

compouwis p r r l p a a  by th. i~pppar. L O ~ B D  GPPY e t  P I )  ~ t u d i e d  

4 - $ b d & m y - p h ~ ~ e n o ~  

brea&%h atad g ~ & A U t ; 1 ~  st t b  -ir,n-aills;oxyQS - ~wt&& 

raoXBa, wJhfcbh A n  4tuw& muXb altar Ozg ' . a ; h @ d  @t;&iU%Aets af 

tha maoghaees. OI Saot, horr studied the s f i . o O  of 

itrt;rolfuaing rm1our ~bstlt~ildlrnk8 un tkm maopha!~c5r?1 form% 

bg omera2 ; reyam*  A% i t 5  W ~ W D  9-*6 ma, when O O W E ~  

with the um&afAtu$ai! pexsrrnt; oc#apawrrlls, later& mbstitwatar, 

abitk t? 6% %hdr p~,&?$&~' lb 012 la ph8$1y% r*t3lg 432 the GWp43dtf~rtr 

of aa aanrtr~jl Umhm gmup rrbU a~e4uas both the @u116*@mpb8 

m d  ae (~opha~(pri~Otmpi0 t3~amdti cm tmperakw BIP* $ha la* tar 

hawo@x?, balm narrs makia8. !!!he asxtmt of reduotion o i i  the 

t~app;mn%ura, d4~p6llb8 err thr, a h a  @ %ha Xat~r6~1 a~bQC%Atwnt 

cln3li thab ~Praptv af f;ba subetiQ;utc~ld serz2~0~b. 

o f  Sow polat;@ ernd auAhb2s maatlo reane;QfrxI and o f h r  

ouPabcr loP iisrlv8tit~elif o f  4a5nnurrar.l~ -&ti dt;b ta43EiZ;p law 

u&LU?J& pointa rYdl wLd+ 4 h s d  r w e e *  imwra3rir~t i n  

the gxmesnl &udy w a s  [I] to a&ae the affoct ai & a-sethya 
*I 



8ubtiCwnO; oft *)re ~assomro~hicr prop**ss of 90-3 

sub%.2;5+ufied aAxmmiu wfda, and (ti) trr prqsu"a oa numb@+% 

of lw-rn5Wag m t e ~ h 3 6  odth high gtmA0Pvs $iexleat;rlo 

aniso2;ropy fog gmaiblo ua0 in dirspla(l Q , p p m a i t 4 ~ ~  

%!?I@@@ t#~adlJ W8Xs QoXW%Z%$O#%~ prr)4@az*#& by h r s a t s ~  

a ss;ix%urcrt sf an apawoprfaka e2dt$rydsl p r o p i a c  -bride 

and paCmrslSul~ pr~pioraarrf a ioXllwir@ *ha po~oc~efaurre of  Johnam 20 

(aherr% X ) .  OtmboxyZia acids tn awmrd, a x h t  fa .f;lm £ o m  

of $dmra. On53 l i n s w  dimra ehm aex~o~~olorg81,o gropwtfeer 

f f thay &a@ haW't3 0 t h ~ ~  ~ ~ w f a & % 9 8  t3f p ~ % ~ n t l $ d  #lQso&tHl& 

corapowrd. P a r  srrmpZ@, a p&,-g-baUroxyoO nrrmAe acid, 

Pig* Z e t a  fo*orua rr diamr, but &r& dt;teusr l e i  aot Umar 63nd 
lrrortaeqywk%Zy $t i a  mb ;rarwmorp~h;l,u. A n-a3, koxy- 

c ~ X - I C  aaM, i!k. %.lb forarar rs Unraw a-r rntPd &ilesjr*rtifwe 

f s  alssomospMo. Tha linrcar dionorfcr torer taf $gygg&-&-r;l- 

erlko;u;y-a-mmyXo?Lwiu w i d  i s  &own in P&*2. lo, 

enorgy w i l l  ba too such fur %ha rnatab~~ubb %(0 r(atdr;l caly 



~~ibstltrwnti on th. norrosorpMo p r o p ~ r l l e ~  ol m u  pars- 

~ & & ~ ? i & ~ ~ Q d :  &%n#iiaorr&~ ~ i d a ,  &U& (&&) @ plCwrPCB 8 

of lw-rn3Wwg mtedal6 odth W h  gWtPrs  &exXeat;rlo 

rmiso%ropy for p m e f b J ~  uaa in & t a p 4  cBl;qpJSsait&-. 

3%eae aoibs were ~onvslxPtmt p~@rrz*erd, by h h a t i ~  

a rspSxhre o f  &t apawupf~te b~Z&fDihyd~~ pxogAcm%e W b r i d s  
20 and patncoti~iul~ propioxate EoXlowirbg tha procpadure of Sohnmm 

X ) .  QorbaayZia trafifa tn gaa#trrd, c s ~ h . 1 ;  fa tlm £om 

of tl&wro. Only 1ins;sr dimrs @how a@x~o~a~qBkcP gropwrl;f@er 

9f *hay &se hava other rowllaitas af a pa%~~trld& maro&enla 

coapowrd. P o r  axrmpZe, a p&p&"b&oryP( nmaio aciP, 

#Age 2.7& farm rr d l r o r ~ r ,  but $he &&AWE 18; PO* Umar w14 

uortrte*en%Z;y A t  i d  W G  m a & m ~ ~ h l u .  A n-e3, koxy- 

a i ~ l c  aaM, i!&. 2. lb f ararsl a Uxr%~u: UIWX rntPd &axsf cars 

f s  ~;majfao~osphAo. The lim&x dPonOrf~ formr & --pr;l- 

erlko;rr;y-a-m;or% t h y X o i n ~ ~ i u  m i d  i a  &ism in P&*2.10. 

arer y2v~a  In toblo 2.1 arrd e o o e  &x ~ ~ ~ i o r Z k o x y - o t ~  

mafhgXaPnmnia araida w e  sad An %&Xu 2.2. 2 1 ~ ~  

pas%ho%y - am¶ p-o%holcy - dwimt3; mwr ma nan-necaoratoprsshf~~ 

'pprirr l a  due t o  tht312 hi& mltinfg: pointmr an% fhra t%rom& 

emf&@ a31 ba too muah fur %ha m0.Lab(9~3.@6 t o  r(at&n a y  
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Figure 2.1: Molecular structures of (a) a-p-n-alkoxy- 
.c. 

c inmmic  a c i d  (b) t r a n s - p - n - a l k o x y c i ~ i c  a c i d  (c)  dimeric - 
form of trans-p-n-alkaxy-a-methylcinnamic - a c i d .  







a r d s r ~ b  alrrangcment. Moreover, the b o t r o p f c  Piquit in  of 

these two conrpowds do no2 mf P o l e n t l y  ear~reswol fir er 

?aonotrop&c nemetlo p h w  t o  ba obtolmd. The a~-~ott.,yl -up 

aE dho cccebntral Siakag;et hhua s pgonounoad offaat  on the type@ 

t;srs ~(911 jt %tramition %eraperaturea of tha m@opha~cs, whtpn 

~ O Q I ~ ~ L ~ C P ~  Wlth ft.io~le of tb usaerubstttutod parent canpoundie. 

Z t  i n  ~yppassnt from ttlblea 2.1 and 2.2 that ,  t h s r e  ie a 

marlcod deermiw in ths ml ting po1nt;a ( m 40-5OQ) and 

moreover the hoarrol~w@ 3 t o  12 are pwely m a t r c ,  the 

on rorr?i o w  ~la~ao~lorph3,o hoaoXo@us aerie s of corapouadea, which 

o f  irrt;raducrtion of the a-nrathyl @%up. 

of thls aoid ahow8 that thsrrr in no srubwternt4al broarfeniw 

due t o  the a-mathy1 mbatituasnt. %'+ha a-mcthyl paup  ouwea 

isa, thiakening effeo* *?lab i o  csa;rusiitfer&U aarrhi~merl dm t o  

a e tar io  afftbat brrfweaaa tba mthyl group ard th orP;ho 

protons . 'bhie b a d 6  f o s;m 3ntl~srflrarenaa with tka al mo 

packing of t b ~  mcrloau&0rs, increme %be mlscuLur e s p ~ - ~ t i o n  



tbraby rodwing the atrbng%h oi tbe $nt@x~~~locular 

attlcor~Uom. 

gemral ?mnd fkoe kLao beem ~ b e a s ~ ~ d ' b j  pr aiwtwr Of W O X ~ B E ~  

in thc tiold l a  that IOTTs.)I 4aoroas.s i n  atwandtag f b  ssriae. 

If i. socn %hot for tfiasa compatm6# the TI-I. poInOs U s  on 

t w o  arilmooth f@Xling Qurvae. The swws fat the ~wlEsn bama2~&mes 

orsr we mnti om4 ( % ~ S ~ O ) X ; . ,  in aca paam% relatxit~rr, we d i d  not 

0 b o ~ v e  M y  E%Jttc%ka p k t a ~ ~  e'1PMt Up t o  -pb4!dl~cy%oyf- 

thylcj,nn;it~~liu wf d. Thbrrd'ara, the mootio pkrralse i@ a ~ x r j  

affeated aai a rswlt M %ha in%radurttioa air the u*mthpL 

k'hEF mcntlaned saUsr t ha praaaent study ooneesms &%ad. 

prta,uwntkon of matrarbla~ having M&h pmi%Lt@ d.t@XectzA~ 

nnLatropy. It ie k n a n  that Ph-CA hos a amcnt a& 4.O5 1 3 . ~ ~  



Figure 2.2: Plot  of  transition temperatures against  number of carbon atoms i n  the 
alkoxy group f o r  tram-p-n-alkcory-a-methylcimmic acid 8. -- 



r?hs tr~urarA0ion t;ml;razrataaraar for bhia marlem of 

sompounCis a r ~  aiu-derod in t&Xa 2.5. X t  19 rsrsen t b %  the 

aleaariqg tacipara%urss for tb entire atbrliars i r s  lbslsls W*, 

S?"iv@ at the .twojtvo kmalokwap are aono2ropia ~termatikc and %ha 

rsat tare, anflantZotmgio ma~cumcrr$Mc. The m+at fo  pk&ca 05" 

wnpouWa PO.11 and I2 sk~wre ip a&ap2ta fw-rukbggb toxturs a& 

ehwn in plat@ 1 8x113 iaa b&isve4 k, tm mwcrtio A. ai mse-r.i,w 

rwr nt oi tho aloetic cone tan* a23 ia oompoumt 10, cl w e  t o  

%lho awect;le-ncarxrsrtAo trLmai;tt;Pan, ~~lujlp63~fa this flaw. HWQOVB~,  

esfi*Xie;t. that aompoUIla 30 &owas& anotharr meotfcr pkse with 

a schUsren t,axturs. In fact ,  i t  beo bean rwantly f'ot=d2' 

Tho @Efraa% of the a-mt!qrl @oup OIIB Oh@ m m p M ~ a  
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CH=C (CH3) COOH 

1 Pyr id ine 





Plate 1 



dramitf on tesng~ra%-urea oh w s  some f ntaroatiw Raoturoa, 

A oomparison of tkra smltixyl ajed slglpfilrlg tmgcrahrore~ oi" 

thc ?$rot eight hootologuse of - p-oyanopheayl .$rm_p*-n- 
8Xlrcayatnnomatoo prapored by 2A'itav $&&a w i t h  h b  present 

@@rim &WB that thre la sm averago dacrmwti, a;E about 

70+y far TII um I in $9rro case & tb leubvhatZtutsd o~mpowlrfEsr. 

CIolo3pwXng tih2.a ramlt; with k t  an the mid l ~ r f a ~  di@~tbt.~38d 

in a s a t h n  2 .2 ,  ws f3plif that &(cs u-m%hyl aubsfitusnlt; Braa 

~ p p w f  %O QP~QGG, oa %It@ raiatio rw.ga %a th two serf ca. 

klowavax, %ks U V O ~ ~ ~ Q  doarwaet ka th t iug ~ a S n t e  &a nOt 

aurkerd a:?, Pa ~r;k-n3.y a b a t  16*'. 2 . h ~ ~  .a;Xm ;iat;ic z;~J:&@ AD 

&3et~aidwi,b ky df~~raatlad Ln tlw P U ~ L  %S$U t ~ i d  C O S X P ~ ; Q U ~ ~ ~ O  C B C ~ A L ~ L ~  

bmirrw;tr~teu t;lxit ss dofAn;t.t;o ysz*@di@%Asn of' WQ m3 dne 
points can bc :ado fron t h o  molecular strootrrxe. Zitor e t  d2' 

bo zl@t aentlon of m y  grcctCtl~ yhaata up t o  *ha - p-cryan~ph@nyl 

e?~3YiEe- ,7 ' - .~1 . -0~tyf0~~0f~36381;0  W 8_h@ h&htlrr ~ w ~ ~ o & u o @  of -"- 
C 

4;Iz;L:: aerica tlra nos; known. Il.fowsarvsr, in the praaaont eari~rp 

the om& c t fc p h a o  .appears fmm poyenophcnyl trma-~'-n- - 
Bat:ySla:~~-a-m&ylcinm~ats. 3n connpoun4sr 10 cuzd 11, t l a@ 

~cx?ckiu p3u;eaa io ;aonotrapkc, whetraa in ooapaulrrsl 12 i t  2s 

cirssaur.2;;f olra;aia (tabla 2.3). S i n e  the higbr: hmologues of 

tt:e pi&rons S ~ Y ~ C S J  W?C not b w n  3% wuld b~ dff.fecuf2 t o  

clo:~u;crrr; a% &he c f f o d $  02 t h e  subest;llwent on the L ~ B C C ~ ~ C  

t':w.:id % k;at;dlittfas. etnli2& fn c a a  %he tsaleiea 

di*.:c:.ssr;ec: in fhc i~r~fxt i;ta E ~ ~ c ' $ ~ c J z ~ ,  Q--=*;;Z W U U ~  4-a 



in the eater ssriee. 

some 4 miiloont etrwtural sf feat. The s atox mol~ou3er 

@ shown in fagwe 2.3. In both t;hees oonforasrs the 

fhiokantng aeffeat t;rrdeing bus t o  rt;rteriu tzff'wt batween the 

coMormatlon @ M thnf t h a n  wwld d m  ba earn contri- 

bution of t h ~  broarfadng rrs;Bfac% towards t h ~  lowering w f  &tt 

tram i t i o n  tcqareturca The raductlon of about 70" i n  TNWZ 

Figure 2.4 arhowrr tb plat  of t k s  tss9n~ie:om tmporcstur@rar 



Pllolecul~w structure and two pwaible  confurmtions 
of the r i g i d  part of p-uyiurophenyl trana~p*-n-alkoxy- - - . I  

a-methylcimanates. 



m SOLID - MESOMORPHIC 
OR ISOTROPIC 

\, A NEMATIC- ISOTROPIC 

\ 
@ SMECTIC -NEMATIC 

OR ISOTROPIC 
A RE- ENTRANT NEMATIC 

P 

NUMBER OF CARBON ATOMS IN  ALKOXY CHAIN 

Slot of  t r a m i t i o n  temperatures against numbe r of carbon 
atoms in the alkoxy group f o r  pcyanophenyl t rans-2'-n- 
dlkoory-a-meth ylcinmmates . 



ag&mt thk, nunbar of rrlnrboar ataopts in 49w a k o r y  alaagn Lor 

Wag p-ayanopbngl $r-pp *-n-tdLkarcp-- W y X  cUanam terr* - - 
Thio has mmo Lnterastiqi  faahrrse. U . u . l l y ,  %-f fa#! e 

haaolcrgou~ sericra btsareasrcss on ~ss~iQnCUapg Oh@ ecarSars, Ihvja- 

ffom f r o m  t h l a  type o f  batbarpsorue are M o m ,  wh43:gin f b a 0  

traxiaitPan pairttrs & ow an upwtnrd tlckncl rn 4he Z;enrrinaZ 

c a ~ b  an chain icngth At3 Lnoreased. &qlB flos m p a ~ t s d  a 

~ ~ r i c s  ?'-~ub::t%tut~3 ~-(pn-alkwybn~lldslm)-p~- - - 
arainot?lphsny3s, &oss tr6msitiun po&xnta show elm upward Brsnr4. 

Hss h~s laftr:ibutert %hiss Lo i39 d@0145w6 In the r a t i ~  of fekt~raf 

t o  tsma,&m3. internof3oxs;rs bacawcp! of tba  brcraclening of the 

aoluculeo Quo t o  &%@ria Nndroac e. CastsLhno &-g&2Y 

rrtpoxtod a oerieo of - B-(p-n-a3ka~ba~neyli48~e)-p~-m5~01 - 
acutog;haow 8, which aXao bu~v59rO;ed fmroar mmal b&ovSuuzr 

t a r ~ i n a  attr&$Aozm wi&no%&m$: $raa -a, a r o a ~ % y X  group 

which wuld farartallit, w in t;hs abws @amre a l t r w  ratio of 

latar& ta derniml oclhos;l ens, IXo%lr@var, it; rsruest ba pcrfn%ed 

a h  t12&%% WGJ ~~i(?b~@r&ha 8~X$ i )8  o f  00~1p0UXtdU ~ A t h  

einilasr" iolron,; psmma9nt dig~xa~rar, uSricsh stow a mozmX deacron- 

d i m  trend. Daitrich slxl $taigsrW r.portsd a ooricias ai 

;I-(p-~-a~roxgbas13:y~ld 83- )-p '-but~Xra;ndl& %& loh showed fksr - C 

upward trend ffca tho trcm8,f t ion pclS?&a. fl'hq c;totlclutIsd, 

' ' tha t  aacrsndi rimmrnla;h~p'Rio %rSam.l.t;~tsn tmpramturs fb8lcrtion.s 

s r a  1I'Jc:etly t o  oerrur in ~ O E O ~ Q & $ O B ~ S I  a8rAea Q: merd1 l o w  



fhswoticua2 u ~ ~ l a t i ~ ~  has eo.xl~?%ud& that in a trmoIe&au~ 

intrsx?8(3t&on. Howsw?xr, in a @eri(tea with low t ~ ~ m s f t 3 6 n  

temperatures %he ddStltc8n 03 molecular and atirsim inarearam 

tho overage m i s o t  ropio 1 nzaraotion be tween the ~0hi?~t~110mr 

Blgtare 2.4 ehwu o a&%& Orend for Pli *r I point u, with 

an P n A U i Z  droiarawila up t o  tatcar ;)mtyIoxy darAvativa, and a 

s a d u a 2  isllcxmacaise frm tharcaon* ZhLo m y  be (But3 %o tRa 

variows poaerib2e eornbloraaertioml ot;rant;ecer fn alkyl  attain. 

l m u ~ ~  cmd a o - w ~ ~ : k b r s ~  who W e  obtdned thurnodymlc data 

on 8 ~ B ~ O X B & ~ D U I I  ~lactarriea crS aldonit ranee, havo aoae t o  &a 

p b a s  i s  not Plxzld I r r  a aarissi. A poswibla eqJt&r:kcW.QIx ob 

the obaesvsd %rend 5n I i g w a ,  2 4 l l r s  se f o X l w ~ .  2% lcktsrral 

subetitumt (a-mthyl @oup) ev$&entl y iarrrwaca Z);B Ihl"t6rcdl 

&Lnenerf ans (%rsadth and thicketnine;) of t h e  moXecu1a. 3Ct 

would --pear .fhat undilsr? thasce crf roam ttmz8cola. t h e  ga~ohes 

oonf'a;xrmatien af tha rand t3cW.n far t h e  f i r s t  few mcmbc~8 uf 



a% f i 0 ~ ~ 0 ~ ~ ) ~ 4 8  ~l@?~&t?8 4436~8 ltid @ 2 l k S k 0 %  $be roldsxlftrulsr 

XotsraX dixrmthW om at %ha aaoZascruSs rand thsreior'e them f a  

an imrrsased prokrabilfty af t t s  octlufpsnca, %'Us ~o~~~~ 

%fan dearomas the surhot xopy M golariaabili%y a& he~b~e 

dearoaaes TW - I. Interestingly BM~'' h#m putiorwerd a sin&- 

bar ndibt3 basad an thooretiad ain2aafestiotram might; 

kktppen up t o  thas jmty2sx.y dc~kxfvat%t@ wht& h a m  er m2nig3- 

in the GWVO. Tkm roUMvs prob&llA%y of the exia%ence 

of: the  'a31 tramq or ' s i p s w *  mnfocm;ert&on war20 q ~ p m  

$0 insoreraat? at *&a stags snl the Inereaatng reres2dttcd 

b L ~ r i l  aGlrac~om, wkaflfh w a " f S ~ l t  in the ~ n t ~ m r i ~ s l ~  o f  eha 

Fsmiltio a d n x  aomc into p*. 2h@ reoult ia thnt !ti4 - a u v a  

r;taos &a the  t~miwrP1 alkyl (CThdn ~ w b  j C ~ t ~ & d ) r r .  

Ansthar fs.&t;u=s In tkaks earias fa Lhat the awva 

JoinZw t l ~ a  ~ ~ ~ ~ l ~ ~ t i o - ] i @ m ~ % . % c  OT i ~ o t r ~ p i ~  ,ksoin%a doe@ rrot 

=regs WA th tho a u r w  J r r l l n d ~  t;hc* ~raraatAc-ho%rroqjcr pl)in%i~. 

This ktas n p i n  &on o:c?lhi ned by Way8 op due t o  u. leas 

afiiclt?rst packing o f  tiha lcnslcrruZlrs td.tfch 2x1 kra A& due t~ 

&t srtterrfa effect nzll dfnou@o@d ewlior. 

2,4 !i%liamo&=ia pmpastiotsr -..--- 

The cnth:.dp?lsu and enL~'opibb of tramif ion for tho 

hofsalncous sericn sf - p-ayunoplmnyl ,trz@rs-p - @-n--3koy-9r-w a g l -  

oi.nulicm-t;es h3va law ~ ~ ~ 3 ~ ~ ~ r ~ ~ j e < j ,  in %&la 2,4. TJ; w@rs d5ffioiiXt 

t o  get  *%c 3:tC tr"acc of p-cym a p b n y l  tr- --pq-meWzony-a- - -- 







m% t h y L o S n m t s  aa tb m809b?18a aal idk f'ilt;5Qa & m ~ A i a ~ & ~ l y  

&fear i t a  IaxmtS~n.  Hence tho At3 and AS valuccs for 

fjhfs compo@ have ztot: b a n  & v a .  PI% J ; ~ o  f t m 8 l t i a n ~  

wxca $owid to  tsar Pirat  or&asr tilthoai&h "t;k ~ f ~ e ~ t f ~ - n e a ~ t ; i o  

.t;rauition was acaoapaiad by r &%her ~arsrdJt csn Z f r d  pi@&. 

Harcvsr. i t  i. W u w ~ ' ~  ( i t h r t  w g  meatkc k-namotlc trpnrri- 

tians aces w U g  Stxat a d e x  or arqy evrzrm be r@iccond ozber, 

2Uia, ira &s W %ha facet that 85 @J.;a~f*~t 1 un&tucli rLU1 dZ.~p186%- 

men% of the moSnr;#rlarr SXK)P %a m o c t i o  s"L X:,ajrr~rrmr ;Oe oubfAsleint 

to &vrs r l ~ e  t o  th mthUo rag3aplme6. TBUI t rwcl t&an 

onthfipiee for aoapound8 cbnhltbiting a manotropic ~lrw% i a a  

tr\>Ltd,r~ad by t rahant i~  tha mpraooloti : ~ ~ ~ ~ p ) z s s t s ~ ~ ~ a e  The 

ent%d.gieee ibr %he nanratier-Aaat;~'opiu trmart%ion ere o f  tho 

wdar of 5,1 t o  0,s kafji2/noll@, 

P3gme 3.5 ~ h a w a  Chr; sctlatbonsh%p btttwg~n tha entropy 

chw:@ axad ..);he &kaw cshdn bngtkt fa! $& ~er14a  + p-cyan(.~phrnyX 

trm~s-p * -n-d kay-a-m thylo& m3arnateo3. $hare i e  m 9elteraalf on -- - 
far FI --I tramition up t o  C6 Pitor uh&h there i a  o aontl- 

nuew increarrs up t o  0, ISlmerer, these i a t  oh fits&& 

decreuoa 1 ' ~  Cta .  Tbe csmeotia-mag&tc Zr;~arrrri;ition aJhich 

wacturs in rsdy tw a f  a s  co~bgoaxnde Ark thfrt~ e o z d ~ a  h m  vary 

1 aw atropy u ~ a .  %he entsopy aha&@ aocoupuuyirrg; a 

cryntal-~~ae~#tpb~~~m or, laratrop4c trsrslt;2oa &ow the ~W.~; IPJ&Q~UW 

sslrfaes ia rmn&a. Eoweroer, tihe &merd. .f;mdmwy 18 fht #mrs 

i s  an irutrcaam in mtrogg rim the aced era i e  narz@nBs~d. 



lp Crysta l-  Mesophase or Isotropic 
A Nematic - Iso t rop ic  - - 

Smectic-Nematic 
or I so t rop i c  

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 
0 
0 

i I I l l I 1 1 1 1 ~ 1 1 ,  

NUMBER OF CARBON ATOMS IN ALXOXY 
CHAIN 

Transi t ion entropies for - p-cyanoplrenyl 

trans-p9-n-dlkoxy-a-methylcinnamates. - 



w$mLwpy* 19!M p$inniytr;l BielecstrJo oomtwtrsr dfctlecttr$o 

rrnfsotropy far -8 a ~ k s s  nsmursd by &atllilS? arc ~ l r e n  in 

4abZa 2 r 3 e  

o m  be seen ixcm Wfio f;&laJ gar tibe c c m ~ ~ o U e  

a,, trr about tviao cL. pM large blaLaut~%c miuotcu~ry i o l  

due t 0 S;W ~ ~ X ~ B W H X ~ @  95 %he %@ZXAAWZ -iS 





1%; rrod8w Irgrdrwida solution ( 2 x 5 ~  gZ) an4 ~ a l f e r  

(2x51) ralj and d r l s d  (lioa50q). &mar& tS solvwt 

r i r f f ~ r d s d  a Tit~u&d hJksf~h W- d i 8 t i U ~ t d  ay;dtsr 



TUrp wtm prepared f o l l a w l ~  the procct8u;oe of 

J Q - ~ . ~ '  Thus, e mhJIlure o f  - p.sthylarybenr;aldilrs~@ 

(9.0 as 0.06 ml), p r o p i o m  anhydrZ(aa (9r75 g, 9.075 t;~oJ) 

can8 potasaLtrr~ gropionato (L72 g, J.06 a016 wnca batcod 

in o i l  bath BL% 9306C: ZOCC ~&OP* hours. 310 w m  rouction 

mixture ww poured on a rertAzped rnfxlWre af c30merr:treP;sd 

hydmoh~or3~ uujld (90 a11) am$ ios-ao%& watsr (53 mx). 

The, pacl~ b r m  . eeral-so12 8 he;trds?md a f t a  about elkt ty 

aailnzxtcsea. It was fXX t t~ ra# l  el', waabd wf%h water, b;t*ied 

a16 r~crya la2Uoold  Smaa 95$ erthg3. ~ c o l m X  %o aom tan% 

U.P. (10.2 go 82$. m.p. # T e O )  3 prax nufa 1674& 16ij4* 1509, 

1100 and 1440 ma-') ,, 282 nn, (E, 4.25)s 6 ( ~ k X l - 4 ~ )  

1.3 . 3n. -oug) 2.04 (a, a. -czr=~(u~~) 4.05 ( Q ,  a1. 

-AP) 6.96-7.6 (a, SiA, WQ old d~yl &) 12.49 (6. IIL, 

-GWS> 

[Bounds 0, 69.96; tl, 7.081 Ct2fij402 repatroo 

0, 69.9328 n, 6,796@, , /" 





~~~-pstho*y-awmthy10f ~~i~ auid  

PUJol 1670. 1601. 1511, 1430, Y A ~ M  MS, mape 353*~1 3, 
1325, 1134, 1052 sod 832 an"$ ,, zsl ms (6 4 4 4 ) ;  

a (LMSW~) 2.01 [Q, a, -c lr~a(g3) l  xrs  ( 8 ,  31, -- 3 
6.9-7.6 (a, f j n ,  I& olqpl R] 12.58 (a, 4% -CmB) 

rmJ~' 1680, 1GOJ. Ilrlb, 1133. yield 86% 8.p. t t ~ ~ ~ t  3 .ax 

1142 aad R20 as"% A- 203 am ( C  4d'7)9 b (Ijf3S--d6) 0 3 3  

(t, 33, -q3) 1.Fl.8 (8, 4He m t h ~ l ~ n c e )  2.03 Edr W r  

-ar~o(c~g~)] % 99 (t, 2H, 6 9-7.55 (n, 5tf. arfl and 



4rt#m-~~a33ty~o~rc1-m thybinnami c a c i d  
-I).- 

a *. ?'*J'' 1670, 1600, 15lr). 1980, Yi8I.d 80.4, m o p *  d? LS ,= 
10% and 837 cmm1) A IDBx 281 lp to 4.2511 45 ( ~ 8 9 )  0.89 

(t. 3 %  C )  1.3#-1.74 (me ~ t W m @ )  2.03 Id, PI 

( a  5.9@ (t, 2N, 4~35) 6.967.95 (nl 58, =I! 
~ivl &) 12.41 (a. 4~og>  

tr ans-p-iiorylcut:y~r;~-~ tzhyX~f w A ~  - 
ILUJal  f6Wt 16b411520e 3425. Y l e u  72.4, 1.9. l i ~ 2 * ( ~ %  3 ,  

$870, $186, 1026 ~ n d  sjt3 a1 tvrn ( E  4.26)) 

8 ( D K S O - ~ ~ )  0.07 (t, -%,I 9.2-1.71 (a, Sf, mthyXfm-) 

2.03 (4. 911. - c N ~ c ( ~ ~ ) J  3.98 (t, 2Ef. -~a$ 6.9-7.6 (a. TRr 

arH a axad riqgl 8) 12.39 ( 8 .  311, -03%) 

e r c ~ ~ a ~ - p - I l ~  t y1 at y-a-xria ttagl~i a~aarr b a d d  
--.I 

C: u m3°1 1672. 1601. 1418. 9J2De Y i e l d  79:4 n.:?. ~3 C( 3 .Iix 



r ~ t l t  a~ ti33 ana1, A- ul t  na (C 4.2719 c ( & % ~ * d ~ )  

0.66 (t, $1. 4&3 1.2-1.43 (ar 10 11, mo%ylenus) 2.1)s 

[a, Y ,  a )  3.99 (t, 2H, -oc&) 6.gr7.6 (me 5B. 

ma ~Lw3. 1) 12.37 (8.  18, -rnOE) 

f rcrae-pOatgXaty-a-am fh)loJ. mPmi@ acid 
m 1).L rrrh 

nuJo' 1676, 1601, 15f0, 1180, Yls14 831, amp. 83'08 $ mX 

-1 1021 $38 oil g 281 1IP (&  4.29); 6 ( D T ~ D - B ~ )  

(t, 9, - 1  1.2-1.71 (81, '12H, mthylonea) 2.03 Id, W, 

-ar=c(m )I J. cpe (t. 28, 4@$ 6.90-7.75 (m, 5 h  efL a d  -3 
vjwZ H) 32.356 (a, lii, 40%) 



tra~-~n-DcMyloxy""~- thylal  m f o  m i d  
~ b - L Y ! - %  

m5UJQL 16W8 16M, 1512* XieLd B Z ~  , n.p. 79.5*0, $ , 
I ~oo,  r la( rrrd ayt3 oprmlS PPT: a1 m (g 4 o ~ ( s o - ~ ~ >  
0.05 (tr 31, -GnJ) 1.24 1.73 {a. *6B. m t h y X ~ ~ s )  2.03 

[a, rr, - e ~ = c ( q ~ ) ]  %c$ (t, 2n, -uqgl 6.96-7.5s (a, 5% 

arH_ and r i q y l  g) 12.35 ( o .  1H, -GO%) 

[?-at C, 75.88, R, 9.60A Q rarpuiree '2#30 3 
a, 75.47: X I ,  9.492q. 

trans-p-n-Undeoy2oxy-a-m %hylai. mxmio mid 
--Y( 

Y l o U  '7715, sop.  @3.PwQ 3 2:" 16gL. tGo18 1512# 1290, 

11~2, 1024 and a36 a"* am (c CV)r 6 (piSdig) 

J.85 (t, J2i. -G&) 1.24-1.7) (a, BU, r thy lenm)  P.93 Id,  511, 

-S%*(Cgyf] 3.28 (ti, 2:Is d ~ g z )  6.9F7e5) (me I. pFSl a d  rbyl &) 

12. %3 (a* 111, - ~ d g )  

a - p n - ~ o d  aoyl~~itg.*a-ma thyZcinmmSor w i d  
UI *LLIII 

I-, *GO*, 1512, 1 3 ~ 0 ,  P l e l d  79;f. 8.p. 86*C1 3 - 
1250. 1102 and ma a'', hnax ;?a1 ma (C 4.27)s 6 ( D D I S O - ~ ~ )  

0.85 t 4 ,  - 1.14-1.73 (a, 2Clr" m~thyla#88~) 2 * W  [ a ,  J t l e  

- ~ 1 q 4 . ( q ~ ) ]  3.98 (t., 21i, -oQ!~) 6.957.55 (n, 5% -& end 

xlnyl, a) 12.35 ( 8 ,  111, -CUOz) 

[?OW: C, 76.28q I I ,  CJ.31tb c2$i34ft33 X % ~ A ~ ~ C S  

d ,  76,wt 51, g .82 , ; ) .  



f r c l l a ~ ~ - ~ h ~ ~ 1 ~ r s o ~ t J B p 2 a i n ~ z ~  acid (4.12 &, 
.IIIu"*LI 

0.02 mot) wm raatltasd vim rdb%&lllar% tM~ory2 ahkarida 

(2%52 g, 0.215 moX) PTw three hmer, a% the end lrwr *Sch 



p-n opbnyl  LI*CI*I*-. trans-g ' -prop~~*o- im thglaS mwaa ta 
P,". CX. 

Yield @2b, m.p. 70*C$ 9 2'' 2240, $725. 1601, 1572. 

3330, 1170, 974 and 839 am''t~,, 2% .(a 4.32) 512 xm 

(e 4.48)) 4 (CMly) l.iJ6 ( t .  3 3 ,  -qflJ) lr85 (Q, sip 4 4 - 1  
2.25 l d ,  31, -ct im~(a~,)]  3.98 (tp 28. '(Xe2') 6.74-8.0 

(a, $5, BS& m d  vLayL 

[ z ~ ~ a d :  0 ,  74.551 3, 3 . W  El, 4.2i3Z Q20H190P rc~iulree 

C, 74.761 B r  5.92; B, 4.364. 



p-OymopIhonyZ ~ t - ~ h . ~ l m t y - u ~ o t ) ~ y l c i n n n m a t e  - -I -UIII*L131 

224U, 1725# 1633, 1316, YABI~I 81 $. Bop. a3*0$3 llar 

IJoO, 1225, 1143, 1075 aid 882 am', Am= 232 ria f c  4.92) 

312 ma (c 4.46)t 6 (OM)X3) 0.95 (t. 5ii. -aY3) 1.13-2.1 

(a, 8% oothybme) 2.26 [a, PI, -Gfl=O(Cr! ) ]  4.03 (t. 211, 
-3 

4Gd2-) 6.9-8.3 (a, 91r, WM¶ Y ~ B Y L  g) 



Y i e l d  7GP. nWy.5seS@0, 3 zOT 2240. 1722. 1GQ4 s 

Yield 37%. m.g. 63*c, 3 Fdol 2240* V25, 1605, 

I 1310, 1.j74. 1l)lT. 91 3 und 032 onm'$ Allat 231 IP. 

(E 4.32) 312 (L 4.47)) 6 (Dmj) 0.88 ( t a  4 A 3 )  
1.15-2.13 (a. 14.i. rwtbglcnao) 2.23 16. %f, -(lil.:a(a$I 11 -3 
4.0 ( 3 ,  2ii. 6.82-7.95 (a. 'H. a d +Awl E) 







(b) Q,W,Orrrg, J.Chm.Soia. 552 (1550). 



26, 

TI* 

V,V, Tit wv , X , Kovahev, A.3 .Pcezvl~ab~xfacu, V. 2.Xlrrsjcwrtsr"ar 

sad :4. B e G r ~ b o ¶ & i n ,  oPh;ls&pusB s e  ah%? (19?fi)* 

J.n.Pink, s.~ha= . ~ h y s .  g&Q, 2533 (1975). 

D.cabRlpa and k#.C.Clark, 3d1.9tti~te Cmm* a, 1211 (1975). 
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