
frogy and that the armd~rotropjt of thar csoheiajloo fezcoa bg&w@a 

rzscs2amkaes muat; bs a$ m2r;itblg eagp~&~ .Pb f@~ %he i%%flu@acraa 

~ O ~ @ Q U ~ , H F  b%mu apon U q 1 4  o m %  -no prop crrtles $8 

profcrund rsffcwrta an the Grgsnisd t ion  tenpextl&urerr. mar affcsoits 



biph@vl arolet;y haw bean r;at;ublacit by QFW and hAa 

bctnmicr ~ H b s r  Zkig famarr fmaps@er Baitre r~lettlwAg 

N&Bxtar: the& etdlbr&U1Glersr a d  %hfe ha& been ulC~rAbutiscl t o  

the gnharwed lino2s.clluLi~x craWai~tre arUSng froan tho ~3(19(50nd 

amsplotio ring azYt %Q Bha greatar nsolscukr M th@ 

biphenyl rsoiap6undsr %ha mamowhfo p r o p s t i o ~  uf 4-xi- 

&ka[arybfphmyZ-4*-aarbclfx~fUrr aatda w e  .Qqspldo& af a 

horaolag~urr se~Ass o f  aocrirr~waio aoapoursbe zand are a%a&hr 

t o  o%hrsr &koxyamr~~cr#yUc) l  acrid s 1iks 4-1&..EijtkagB@n%04t~1 

alsarsm %h we a$ 4-n-alko&yb&pbnyP-4 '-0arb t i x , y L i r ~  mPde 

40 ahcw Utm. Oarbaylie m i d  ao3ceaujlee exist ae &mmi, 

wlxfah the ~if6ct+&w W t b  in the mrauph@s. 2ha 

sibsgzlaa a l  m~aophwr Srr rrilkyl catrttm.Ba o i  t h e  abovts thma 

ac~eeriaa, o f  aulda hp wq&&nsd rn &us t o  1w(n;5Sicisxlt 

ooh~taive fos(oae bstco~lara fhs 8tsorte#@d romolnraetr"If.co a&%=" 

~01;eouletr. In a e u  ai Whs rolaUvio3g Ubhsr ?iWxad, atabi- 

Aify of the biphoayl ~h&ontglM,u 8oUa. ova% thou atqpke 



prwi&ils o rkoh @ourno o f  9tigul4 ~sye4~&l& &&oh 8ML 

%h@r#GLy ertdbker h m  wi8~s m 

mmy otWr systcs;trr~a. Zlfrls kw? 3434 t o  wu171aw arfwdUsrd aucrb 

ths  af3ka~t OS d i f  fedma typ# @f hfard and t ~ m & ~ l  

@ublr~t;ftwnf;ol~ on tibo mossasroxpUo kbhsrriaw, ard of bhar 

grouy! arS43.a ,emy ae3c3or* of *fin+ t;Y1X# teyprlr OX wsoyhauusb~~)~ 

 US^@ f c ~ a ?  %&fa YZQXAQPD WIJ ~ t lwaaaed  AXI, 4 r  t r lit A@ 



CHART V 

NaO B r  
Dioxan 

1 Pyr id ine 

co. 0 





tram tht oafg arkbcr af the t;wrtPva caupounclu &ow wba- 

FAgurs 4.1 i d  a plot o f  Phs t~modkiion tu.rprabrse 

rarsua the auabsr oi ouban otons in tha trlkyl oholn. Tlf-f  serlc#e. 
bw~tasraas on raaacen64sg the hlollaologaurr4 Th28 9 a t h e  goneraX 

i;. 

trend that has been obrlrz*veabll by kt nmbar of wwkiarss for 

%f on goAolt#, Them po;Slntrsr 11a on two @m.h30* ~ u m @ a ,  * a a  

aurrs 10r the odd hmalap~lota lying Bb ova Zhnt f mr %ha ev&n 

Q ~ B .  c)mpauld% 1, 2 uzd 4 (table 4.1) Q not superowl 

P-mak~lban.d@ acid@* " 1% nust be raoclnbsrad that t h e e  - 



1 I I 
i 

170 I I 1 I 1 I I 1 I 

4 SOLID -ISOTROPIC 
1 

M NEMATIC- ISOTROP IC 
T, 

\, 
\ 
\, r " -*. \, 

\ i '.\. \. \. 

7. 

' . +.- .*--.*. 
-*-a 

NUMBER OF CARBON ATOMS IN ALKYL CHAIN 

P l o t  of tranaition temperatures against number of carbon atons in the 
d k y l  group f crr 4-bfphenylyl C'-n-alkylbenaoates 



wide  are preamt d$wra w & o m  in A, I1Sm f S r r ~ t  

.fkrcae~ maboss a$ %his  ~ ~ a x i e s  ara mn-maorrteqhsa but fro0 

p-~bur"t;y2bett~Oi~ mi8 ug tta pn-dobccylbnaoZo &@idr t h y  - - 
are a31 onmtiotropio ncsae;ffcr. Jn %ha+ cator moZectr3.s B ,  

w@ bava er48d a biphar- nu@hua h i a h ,  2n ailbition Lo 

langthaniag the roleaule wuXd amtrSbut~  t o  the polassi~a- 

b i l i t y  o f  th@ nroleouls in fihe dlirecrtisn of  *ha, law noPuoubr 

auciilo. !&eretfora, om mul2U arpctt %he aateroll t o  Ihaw Maor 

tbcmal  ~ t a b l l i t y  fir the masophase@, On the  other hand, 

three ef t h ~  eatex# %I?# ;ISo]l~mem[rr"phfO aLPd th8  mot ars 

all  saonetdwpf o nruPrScr, %!ha omw?p1 E..f tram tf an temp* 

rotwe (a5 t o  Olp) f ca. ser2 eo A Zs 1 14.'7*C whasem ttrooe 

fat ssrlaa B i s  48.4*0. Howaver, this  redwtiun in 28-1 

am 'be %xphinlrPdb by mlil~~iderfnp" tba Tiwa ~ t z u o t u r ~ u  a a d  Bip, 

Jha dlesrlsa As we have a agmetzicd. &%aacAo a$atc?r;li S& 

oonduofvs f a  l i q ~ f d  a ~ p t a l  i.tl;ctmUua whtsrms la saxitss X) 

tho trh~sas phoayl, Fingar srs n& aoXPSnsm beoeusrts csf" %her 
0 

bridgsng o-d- ~FOS&Q. !thw. the a4ded brphemyl tnoiuty 

bX?(]r8&WM %ha ~ ~ B U Z % I ~ &  I Q ~ ~ S ~ W X % O  68%W @ Q ~ ~ Q U X ( E ~ ,  P T ~ ~ ~ U C X M B  

the It~ngth tc~ bred% m t i o  t lmeby reduslay;: tho t h e m ~ l  

atablt3ity oP the racaaaghasa crunnlderaably. Thilra 3Ayp118 

creyst&Uints psibpsr2%es of arcrrOear I3 a m  be coxsapwad t o  

those o f  - p.phmy~b~nty21d~m-pu-a2kylenilinw,9 - C, m t h e  

sfruotwea si thra two err@ IS~IZEIPI Row~v13i;~t %htb pfopextitm 

are  s w i n g  in sexlea U, wdsra polymorptziu eacotlo phctres 

m e  pmaernt, 3n bc&h arPzAer o f  oapmac3is *a 2irrs-a; two 





fPhb tram% t i  orr eatfhAp&es ( A L ~ )  antti triuro;l t i o a  

rscn%x qpirPtr ( AS) far +bf phanp131 QV~-n-aXfr3rLbetz~ B O . P L L % ~ ~  aza 

@=3w&esb in 4,2* 2hts etl%hdLp$~t~ f o r  W-X %r&altiltLm% 

weare OZ>fiea;SW by ~ghsotrisg th8 arosparrcodked akwrphiceas, 

31Ykress m%bj,lpiea mat ZypScrdkly i n  the s m ~ a  cbf! 0.1 t o  0.25 

konSina2s. Ttra effwf of  the &lain la@ an tha 

t3;oZid %o Xtestrspfa hicguitl %rt#&;lt&m errt;ropy aerracw 

phase Zra~rnssStlton Q ~ % F O ~ % ~ P I  ape In le;Lgum 4,2 * & 

b8 aaen .tiham Sar xro reguXmr %re* $ ~ t b a  a olid t o  faotrdpPo 

l lquld  tramitton larrrrl;yapy* Tha?a 5~ an txld-ett~n a2~wnat;iun 

in the AS valuos for #-I trawltion up t o  Cg @tar vhioh 

tMrs i s  r shsrp ria. fur UI0 and thcn aadn a dacrewe 

for C t t  and OI2* Borever moh daoxazmatl hdnrttrs Ws rr sbesmva6 



Trnnrsf ti oa oa%h d p i a  ar and aMxap&er of 4-blphslbyZy1 

n- ~ 1 ~ 1  *+aetf t: 2 on b 6; !&ma&dScrxl en*aopy 
~ U Y D  nrwgitlon AH, lrca sax- AS. o&Jmolp/@~ 



Number of Carbon atoms i n  the A l k y l  
chain 

llraru~itf on entropies Rm bbiphenyly3. Qn-n- 

E i L k y l b ~ l l ~ i ~ ~ ~ t e ~ ~ m  



p-~z-&kewsybe~ ~ 3 .  c$loctdeo (G.baeb TJ), %ha t%aunrw;ttif an - 
taap@raaxorp~ Sbr %hi@ rsedsa a m  &vcrxx 4.n %&la 4.3. Aa 

awl brt srs0;rcl *tk@ twitvcr etr~trt~ioWe a x M b f t  a&rcrcqai;~m@b9~ 

The fi=& f'lvc homuAo&uao, U1 to U5. aca nonotraplo ncweatic. 

m a  h ~ y ~  r ~ u l  h e p t y ~  r t o r 2 v ; l 0 ~ ~ ~ ~ .  a6 anl 07, &n wwuw 

tropia n8troatict anit tho spaeertia #m&a C I Q B ~ O J ~ Q ~ ~  H~;D 4 aono- 

tropic phase ulth Obo aotylow Q.rivoti+@, 2ha eolectlo 

pIXEI;@e o f  thjtkl an4 tho !&@BE hmOZa-a &we a B $ S J ) ~ ~  

Xan-ahaps6 %ox;Wrrrs aa shown i x r  $late 2 853% f b  b ~ t l i ~ &  

t o  bar ro@rso%Ja A* Piguloa 4.5 &ma a g10t c ) f  Qhb 'lStira?mitL~;~~t 

ttbqarsraress a ~ a n e t  the nuw$caz? a f  @-on otww in a k o w  

ohain, The adcbavm cbiferot f a  $vAdd~nt fxaa Wid fA&ure* 

'Phessr points lie on t;wa amoath faUlb%g amers, the CU3mr6 

f a r  t h  @ even b~2;rrd2o@uss 2yfng &QPJ~ @ha% 50% t ha odd ants, 

The curve $'or tho s a ~ a %  ia-mat&u O~ar'fasO tion gmSnta erhote~l 

the uauaX initfa1 u p w a r d  t f ~ d  and %kt~dla) %fa QDIL 8 @sooth 

uu3ylfe. It l a  ia%esastirag t o  no%@ that b b r e  3s slittamatSon 

in tho as;.& ;&-&a oecirpfa ZA~uirll  $ram1 %ion  %rswmptarat;urw cd 
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Plate 2 



NUMBER OF CARBON ATOMS IN ALKOXY CHAIN 

P l o t  of tr
an

sit i o n  t eqe ra tu res  agzlru t nuder of carbon atoms in the 
alkaxy groitp for 4-biphenylyl 4t'-n-c3koxybenzoates. 



me f i r e *  f&w molxnPrw of .Z;h& @erLca* A ~ A r n i l a r  l a  

cvya.kal otruetura would bs arpeatcd to  r[;iv0 wae trend Pn 

421s u r y s  tral-asaopbarr or i~ratrqpf. 0 ff quid traxmf t i o re .  

X-rqy a% + l e d 2  on - ppdlkpybaniroLo ecido BhowoJ, %hurt, 

tilthowah no oiash2s~i ti +a were f ohmU f lar %h a c r27a tu;i 

sfmuWrcaga ai lwm hos~ologuclla, a a&nileri.fiy wa@ fawtrd 

from p-n-heptylcwybenaoicl acrid onward@, The a l t e ~ ~ ~ a t i o a  - 
found &a t'hs, primeat aerie8 be a%trLbw'r;ar*n %a> s pae&bX@ 

a f a i L ~ L i ; s p  5n %ha rrrryarzcd struu-turcsa o f  art;, SArrtlra; f Sve 

homolcyyuca, C, tO 0$. 

A rsoapPi m n  o l  *the X i t p l Q  arjt;%nU;Lms ihrul:(erZ;iea 

o i  &'bhphmy&y2 4 w - n - ~ k ~ y h i b ) ~ ~ ~ ~ e ,  t w% th @lo&% csf 

pn-nlkauybcn~oa a o & d ~ . ~  31 &a slPLlar t o  that QItrounaod - 
&as @@a tian 4.2* %ha I E I V ~ W ~ ~ Q  W - X tsmni%ion B(;~~poraf;usrs 

(at t o  uj2) for seraor, O i s  136W and thwe lor earleo li 

i r a  128,riaC, hMs bso~ome hw Bsm attrkbutrad to &a ~ u a w ~  

isrEl;uamea.E;o gu35orwnrb %a An 8acrtSun 4*2. I i o w d v ~ x ,  aft+ %ha 

sarisa is moesrde4 klje amedit$ phase &qZrpaaxrer am an ijnwrt%~. 

tr~pid phase fro1 the - p-whep$yl~x@enm~La acsi(lp in ~erL88 D 

and as or a~anotrapiu phase frtmr t h e  +bighrangkyzJ. 4"-n- 

w ~ l o x y b e a ~ o  ts in asdas 1. The ~ @ s m ~ q h $ ~  gropsrticse 

o f  atarailtzs $ atm be aolarpdnrrsd t o  tha arsrleiail 4-pn-kdtkay- - - 

b e n w l ~ d e n o ~ i n o b l ; P b e i ~ l ~ , 7  1, as tho t w  arc  +a- anilar. 





~ P J  mantiotragI~. mr~sar-rs H- I trwieit i cus  taag@ra%u;a;.e 

$02 swA9rrr 3? i# t69*2@0 whicrh i a r  VQW muoh Maa8r %>an t h t  

for @arAera El Thlts &# due $o the f a c t  t t --(TTI~H-brfdg;Sr*? % 
group in P &a nor. pakrbdble than %be -d+bs?idg&ns gpmup 

In L axnst &BO &u hGCw brOadene~ &he aro%is~u%e to  rta amowha& 

1Pnbga poup C O ~ B B ~  r~arra %&id f%y %a tha mlairlecuIc8 than 

gwxmtxg ag the aa3,@ouZal, length t o  BsauBfh raaa wm2 



Dm2 acy l 



Number of Carbon atoms in Alkoxy 
chain 

Traml t L on ent rop ie s far 4-bf pholnjlyl 4'@ an-jllcoxy- 
benzoates. 



ralationahltg batwan tha t r w i t f  on entropicsu, A3. & 

the al.koary &&a l@agt& f"m t h e  vax!$aus trsSi%iom. 

There i o sn nltar~ot ion  in th. V & W ~  be%w@m 

y h u o  &ao. a d  21cnao thc increooe in beyoad Ge 

nray be duo t o  t h e  omat of rrncratic-2iket ahor% ran&@ osr;fer 

in the ntstl&$io phwu. For tlto m e ~ t ~ ~ - n a & t 1 c  tr@~aiti;ion 

It is knawa frsa a nmbnr of atudiea that rr br&6 

nwabcr of  mtolsaulea fcrsnizlg Xiquid argo  td& con";n snodor:a- 

tely palap ter-3rr31 @ ? 1 3 u p .  The o f l o a t  of such tornisad 

oubntdtuanta art I l q u i d  C ~ Z C  t,l;EZ b a h a v i ~ m  varioes f r o a  one 

nosogonie ayutsiri 2;0 rmvtl~or. Xt. 1s tbrrsfors of' iotere,.st 

t o  atudy s 3 ~ a h  afFeats In dfffaxetlt rsyatew ari t o  wkder- 

sti,uld ;euxzct;jion of sw crr ~ i ~ b i ~  t k t ~ $ n t ~ l .  3t bas d.0~ b a a  

f airL;? w(m3 1 autab iirahod a;hr.e r*c)li;laamnr; o.t a t@zuiiruP 

hydrop;sn Pol a rwlaculo by a dlffermt elrbs ti&uonG @&iw~siuoi 

tho r~oao,;ai:Ao order .~f t?:e r a ~ r u i t  gzt n o l e ~ ~ l r u .  X23 aQAt,r 

wvrdo if t h o  uriuaabtm%f t, d t c d  : ~ ; ~ r c r . ; t  cosdyaux;lets ;io'(1~ lJ..,uid 

f3r;ru k.iX bc Aaviour %%en the %.be +A ad C ~ ~ i r ~ i r ~ i J a  ~ S S L Y  8 jlw 



tronra asyu %a8 &a dlrlceb, the uzmub~ Wtu&sd parant aompowd 

is not maoaaqhXa, Tho 4-b$pbnyStgrlbanaoaterr b 0 9 . s ~  f o 

t u n  a-1. Voz rrsxaapX(e, %he wmubrks tad 4-bPp5ae~yLyl- 

benzoate ;COC ~ o - # o ~ o ~ ? ~ & P o  W ~ ~ ~ T B O P )  & bdphenylyl 4"- 

cyanobaaoirate i a  mim%Aotropio zmmf i u  Tha ~ 3 ~ 3 0  s o u p  

in oomarpoftjl~d nut salt XnorrJvsrssrs &\a zlUlt4 ewe 08 tho 

mobauJo b ~ %  &sol illwrrcaeraes the w-da~)&ejl*opg puUr~de~abiI i ty  

sonrribera"l2y whbh ~o@r,tbu$ba f a  the ftrrmna%4.on of %be 

uempba9+ Slai&wu axy i& n5a;ra graupa f m 3 r s ~ ~ 0  

l i ~ u l d  sr~atd.Uni%y t o  the 44iphtmny3yLbansoa'Eg ay@ tan 

d%hou~3;kr .they @-bit 3mat@tabla, xwzarllidts phsers. On th@ 

othrrsr harrd a~;rbeUbu~int~~ Utk8 &&om, bmao a d  ws?hyA 40 

no* 3#aQ to xasmmr~81fk firXIe intMw-Eit~ar of u ter.minstL 

aubraUtusfrnt @?~;eror53,y xderas the i a l i n g  prrilnt a$ %ha 

croiapund BtzZ; the tlisrolrd. %tttlbd2P?# of %ha maophssca Ssa 

fgoraaaad a r m  atma. i e r  o~amLy d~~n#%ratscf  by 

oomparaA sroa a;0 ths $xm&i W oa $ap#raturesr o f  rl.l.cry&n~ph@xryX 

bi lg3.stmyly& 4 * - e e q Z a t d  aatl J-aymophaxqrl ip'-maQsoxy- 

b i p f s ~ ~ ~ l - 4 ' ~ ~ ~ ~ t t r ~  ,klthuu&~ b ~ l h  c ' o B ~ ~ o M P ~ $ &  

enmtf o?awsSlo mmfia, tM f ax#&tnaf, a@%hag aub&tStwali 



N 

4-B ipheny ly l  4-n i t robenzoate 

/ 
4-Cyanophenyl b i p h e n y l y l  4- carboxy la te  

K 155 N 179 I 

I/ / 

4-CyanophenyI 4-methoxy b i pheny l y  I- 4 - ca rboxy la te  



hrast rp psofowd efPdl~l9r on W tl3orxm.l s t & f l t t y  of the 

lab~ftpopbsar. ma m1Ung point isr r-&cad bx t2* but thcit 

olrdax%qg f mtpexatwe 318 I X I O E ? $ ~ O ~  by 126*. 

8 A n a l 3 y ,  rsr ompacisurr af ths two wrdtsa of csor~ayeumxSts, 

i .rs . , bbApheny3yZ 4 9 q ~ a k k y X b o a % e e  t~armw 4-bSphaayPyl 

~ ' ' - ~ ~ J c c P c ~ ~ B ~ s o ~ ~ ~ ~  rleavaifiZs #a% ra2 koqy auba tAeu%f on 

fa~oarw~ tM UZaantehfi rJraSsXJZaatiun af ti3.X pb@e@. 2U8 A& 

g ~ @ @ i b l j  due b;a tkrr aygaar at- rrdJ~utbtsd %Q * a  phESllfy1 rfw 
under@oing an dtaat7mrnicr SnaiarraratAon e t h  it, r$zicl%s i n  turn 

e t a  illiaaa %ha mrempbwa@. ?!ha meat10 ~ZQPOE%A @a Cat;)attr~ed 

i n  the a k o q  aer4eo may died bs atrpXaLnQ8 in tor= of 

atrow Bf pala p10mnka operating uorwar the ww jw naxio ui 

%ha ~ O I . ~ W X @ $ ~  ma8 ae! 'h&ts~ItSL 9if f ; T c W S %  '9144 f ~ ~ b t r .  



fume2. war"@ p l ~ c &  e i m  OYA t~a;S~,&l#P16~ (400 lenl) ,&Y~XWUB 

crluntfnluw. trt & l o s M o  (73.42 (rt, i.i.55 m a )  lPnd n-ba~lbc3nzm 





Bailing pof nte ai n-slkylbrslssa., II.O$I 
9' 



organio wm se;galrr.ted, w h e d  viah water. ( 2 x 1 ~  ml) 

and dried (Na2tD4). 'Lh. aolwrt wos rcrmoved and the 

rawiduer dS0 t i l f e d  wade* vszrr~ua Ik, &v@ 4-n-b~LgZw~t~p'honom 

(40.0 g. 91$), b*p. 96-98*/1 m e  (repartecI2' 93s. b.p. 101.5- 

302jl.5 ma)* 

a s  pby&el9d, dsl%sr of the @%=tie p e p s a t i a m  0% 

otfhss 4-~adakyJaua~oplra,ncrinsa lara &van lln table 4.7. 

m a  uarr praqgrarrstd LToXJodw? fbe ~ o e e d u s a  of JoMwon, 

Out ache on8 ~fi~obwrr.'~ A ~ o l u t l o n  o f  eodiun hypobramite 

prtlpareCL a$ 91tSbC2 by bxloano (128 g ,  O.a ma&) t o  

sodim hy8xr1nSde (64 $, 1.6 sol) 2n water (400 a), wilo~ 

llddsd @ley 20 Q ~litfrmd aolueisn of $-wbu%ghcetophenone 





fa STQ'e3 fo amws awg2sf;ion o f  rewtioa.  ugh acgwieow 

soctlurn mt&b58ulp3&$es aoluttun waa addad to re~wvc the 

@maas o f  hgpabna&%~) add thllt mfxtum diXuto4 wl1;h 

water (1500 al) 30301 gf the l i q u i d  vos d i s t f 2 l o d  

.ELM %he mixtr;Lra aoallrd, M ~ P i o a t & u n  wifh can0~5xalt;ad 

hyd~cr.o)nSoricr attfox4crt4 white erya talel 

filtcsmztl off, w h e d  wlCh water and &r dxisb. Reaqy~tlzr- 

lllaraficrft ni thr saUd rarffwdad gum 6.rPbutglba~oio 

cnald (29.7 g, M.S@ n.p. 99.5.~ (repo*ealo n.p. f 9.5*0)) 

36ao. l(i03, l p ,  r reo, toos, a:, snd 763 3mx 

tb e ~ d 9  ahZa2ir?ts t h e  ~ P ~ X ~ U C ~ B I  8% %r26fSt m@@- 

trc3dLX.y a c t  ma&!# $m~;#raahxrs anr3 l a i t  ro~emP&f;* Xd wm 

%el4 (50 11) aab oruab.d ioe (100 g )  procipitats 

wara oWainard lit racs f l l t s r s d ,  ararshrstl d t h  16$ aqu~nrer 



Bhyaio al, data of .ba-dtkgJba~mio ecrtdr 
R . 0 6 S 4 ~ ~  

R-fiWZ =-'----- % Y A ~ M  a.p**Q 
YI * -"+ U 





[pound: g. 93.891 i f ,  1 . \ ) 3 ,~  025Jf2602 E a ~ i m a  
Gw l33.755 i f ,  *?.26&. 



Piel4 85& rap. 1 1 2 . 6 ~ ~ 1 3  1724. 1bi&, 1470. 1 2 ~ 8 ,  

t375, 1006. 078 sad 760 m-'~ 6 ( G D C 1 3 3  0.9 (*, 3 1 s  4431 
1.1-2.03 (a, rat, n e - U s a )  2/71 (t.  81, rrGA2) 1*16-&*3 

b r  tPr, -1 



4"-n-dodeoylhn soe te 
rmrmnr*ru- -- 

Y i e l d  ~ > k ,  m.3. 105~~8324~ 1725, 16W1 $465, 1374, 

1218, W75, 1005, 078 and 758 o'lt & ((IWlj) 0.66 (t. JU, 

-q3) 1 .O'J-2.i) [n, 2011, timt~ylenes) 2.7 (0,  221. orMJ2) 7.16- 

8,243 (n, *X, 



4 ~ b y Q ~ ~ b ~ ~ o ~ b t ~  

ih m;ljW# el! 6 . . ~ r ~ x ~ r r ~ s o i c  &aid (41.4 a, 3.3 &a), 
abui.Xu$e ettryk deohor (200 a) ant% col?icrontruLac"i ~ulptxutpfa 

soid (5 d) wm rd1u;tsil on oc wortor batf~ P a  haw@ 

and the QXQIQ)BP amfXO1, WPU~~; sramnw99 by dir%iUutfan. %a 

atxtwte wm aoli~cft, &&ut& with water ( 2 ~  rrr2) a d  rarWw%crb 

aifordsd the re+lr.d eater (47.9 gt m.p. 1 %Gag 

(rsportrdTI a.p. $Mac). 





E43#MJt&8!3 BI&X%UX# W- B U E ~ ~  &%UY3# of: 

wmentratad hydraahlorla acrid (160 dl) an! amuwthd lo@ 

(200 g )  rhen a praip&%oW w a r  obbdned. Phie w a s  illterePI 

woshed with lU1  apwam .o&$M by&oxMe mlutf an (200 nl) 

pan4 w&ar (2% mZ) bad drXe4, Tho o m b ~  maf rcals$d ww 

oPl;ramtqxapksb on mukrrsX s3Sumirn anQ was e2utad wlSth 

bennr;ms, Wsmvaali of so lvab  f r o m  %Ices erZueW af fa~a@& EL 

wM%e mf lrhioh wm ern M&im~& h.Qa kwnmmit-p@%roX@wii 

ether (4u-60") txa oonstent mZ,$.Cing point (6.4 i;, 90b) 

m.p. 156.5@0g> .px '1723, 1602, 19U0, ;1460, 1170t lc?B, 

856 and 763 matl 6 (OJ%~I.$ 1.0 ( 0 ,  1 ,  - &  1.2-2.0 

(a, 421, i;sthyloa~o) 4.38 (t ,  23%. 7.0 (d, 211, 

J19 11.) 7.2-7.6 (me %I8 ui) 8.2 Id, 2U, J-%i.). 



4 - B i . X y l  4"- th Qgbenooat. 

$604. 1 4 1 8 ,  luld 86;6, n.p. 456.5.013 - 
$454, 1260* 1164* 1M2. 1004a 879 md 759 d'$ 6 (awl3) 
5.63 (a, gl, -OCg5) 6.8 (4, 211, ax& 8-s.) 6**'?*6 a* 
e) e.16 (4, ~ I I ,  a%. ~ 1 9  ~ s )  

[ ~ o m d r  0. 78,763; 11, 5.50.g %0R16Q3 2..&=8 

a, 70.94, tz, 5.2~4~ 



4nisiphmyXyX L 4"-1). .tbar~~ybran~~ %a 

Yield 87$, w.p. 1 ~ 2 . 9 ~ 0 & 2 ~ ~  1725, lti03. 1510, 

1463,1250, 1164r1070r 1009, 875 and 756 =-'$ h ( c D D ~ ~ )  

0.93 ( b e  5% -CIB,J] 1. E.2.16 (a. MI, mtfrplmaa) 4.1 (t, 2RD 

- x r n ~ )  7.0 [d. ZR, a;) JISII.) 7.23-7.9 b, s. WE) ~ . 2 6  

4, 2R, 4, Jm9A.) 

-nwa W 
I*wr- 

Iteldo 79$, a*#. 1 2 ~ ~ 0 3  2;'' 1725, 1602, 3490, 

1256, 1161). 1673, 10MI W4 urQ 759 oa", 0 (i~&~4) 0.91 

31, wag3) g. 4-2.tt (a, lW,ma%?hy%caea) 4.09 (t, 2 ~ .  -qs)  
7.5 (4, 2 R e  a, J*%d 7*15-7*8 (r~. W1. ~ f l i )  UmW (4, 211, 

n, =a, J r W d  

[Pourrdc 0, 80.55s Ill 7.415 02#a 10 3 reqiuablrrrr 

Qe LP0.42) f f s  7.22ae 



Xiald  766, nap. 117. P c ; ~  z1 1725. 1604. 1492, 

1258. 1170, 1072, 1005, 843'9 and 762 a@''# 45 (0Mn3) 0.9 

( G 4 . 1  (a, 1411, cwtlqy2me#) 4.00 (o, 2ff, 

wasH) 7.0f (4, 2H) ~ 4 ,  Jag 89) 7 e & ? e 9  $8, w) 8.26 

(d, b f r ,  J m 9 I s )  



Arafetd Eo 60*0 aad rsuriat&ta#sd rat t b t  tmpasatue far: &t~uO; 



uhlarf8a (15 m l ) ,  4-hy8ragbighmyZ (3.4 g, 0.02 raiol) anb 

Qnhgrdsom p$C'iB k ZW (39 a) p &bf @%aslyXyl 4 " - o ~ 0 b l r t ~ ~ 8 % 1 ~  

(5 .5  8, n.p* 360'Q was obtdmaj 311UJD1 22Wr 1745. 

1435, 1210, 1085, I Q l Q  and 764 b ( ~ ~ t 3 & ~ )  7.2W.55 

(a* 13ll. 

Lpouadr 00.21 H. 4.51% B, 4.62s O2$EI30,$ nepuirca 

0, 80.26r Us 4.34s tr, 4.684. 





"PhJlra wm p r ~ p l c r r d  foUlowfn& t h e  prroasdaxarrrr af 8y;tran. 

Or* and s i ~ l s o n . ~ ~  Thus iron boclrtgZbipb~~yf (19.6 g. 

0.1 so l )  ,dloxan (210 a), sodim hydrortdeb (32.0 &OaB mol). 

brawine {G4 g ,  63.4 woL) Qnd water (4430 a), biphtmrl-k 

carboxylio aaid WM abtdnsd. Th&s uwu rcaorftar%u3;2feed f rom 

othyl olmhol (1G 6,  (30~4)  map. 220.0 $Afield 79% 

m,y. 22B'C)r 

a mixture of' blphonyl-4-oa~ba~Uu s o u  (2.97 6, 

0.15 m1) anB Lhkoqyl ahloride (13 a) rae rarJux& for 

tw;lvrs hours aml Zhs etxcwua W I L ~ ~ J ~ .  athlua%da wm x+mao@d 

by t S 1 h t  sw umhr xoduood prrcgsaue. B-JXydrczaryborneo- 

n9triAllid f lJ85 g, b.15 sa3) in roue pyd(ltn~s (30 a) 
was rtcfdrvdto %ha orudar auAd cknlae.Zbs am3 sUrsab ~ ~ ~ c k & X y  

hydroxicfs mluL2on (150 d.) and water (200 a) aa8 dx&@b. 

Was wm rocrrya La22i~ced f r a  bang a s  xqsar;eQly m%AS the 
n~gor rncolt~ng point vne aomrant (4.045, IYT .~ )~  mepa I ~ E S ~ C * ~  

2235. 1725, IG03, 1461, 1272, 1165, 1005, 8% aod 744 QD*'( 

43 (CNIC19 7.2-0.5 (a* rni, acz) 

[PO-$ C, OO.tJt t l ,  4.31 B, 4.446 C20H15Q$r~~iroa  
C, w.26, rr,  4.345 Ift 4rmfiJa 



Yh9tar WIQB pr-arod awmrdi t o t h o  procsodwcs of' Gray, 

sortby plld ~ c m a a . ~  mw, from 4-arthaxy'biphonyl (t'i.0 e ) ,  
4 *-lira th ~fgblg)zsngX1*4-o~~1:bmq3t,a acM ( 10 .&) w@ ~Walned. 

B.P. 250.0 ( r w a r ~ d J I  m.p. 25BiB.J). 







34. rl*u,Cix~, J.D.lTartley and Be Joaers, J.Ch@rn.*~* $412 
(1955) .  
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