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The present:-inventors have nmade extensive research in order to obtain an
optically active conpound hav- 55 ing characteristics required for
realizing a liquid crystal conposiER®3p4§88%Bhg preferable characteristics as
de- scribed above, i.e. an optically active conpound having a high
twistability andptrRbifacthvavdnpgund@xiréssiisyaidsoreu@e- pendency of the intrinsic
pitch, and as a result have achieved the present invention. The present
invention resides in 2 EP 0 354 5 Bl @%gcally active conpound
expressed by the fornyla O ' &ﬂ#z rein [err] and [err] each
' ' ) carbon atons, a
hal ogen atom or h +5R%0 or 1 and
[err] 20 each |ndepeno- y present™ 25 n[err]q 30 or 35
4 wherein Y represents hydrogen atom a halogen atom or cyano group, 40
a I|qU|d crystal conposition containing at | east one nenber of the above
optlcaI?y active conpound, and an el ectrooptical el erent-cofsktuted by
usi ng the above quuid crystal conposition. DETAI LED DESCRI PTI ON OF
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the pregend mq on consists In used as a dopant
liquid-crystal conp03|t|ons a snall quantlty of the conpound added i nduces
a high twi st structure. nple 2 ioned | ater, when the
conpound is added in 1% by iuquh@l hal conposi t| on 50

havi ng no tw st structure, ‘ esul g pitch’ as short as 3.7 [err] at

[e&ﬁj 20 that it is p055|ble to prepare a liquid crystal conposition having
n Opti m zeadh indeperidelyrepeesente i .e. a chiral |liquid crystal conposition in a
smal ler quantity of the conpound added. This is seen to be a surprising
specific structure, taking into account the fact that -an optically active
com pound currently k¥own as dopant, Ye. g c-ns (a tradte nane of product

made by*BDH Co., Ltd. fford pltchN ANerr] even CB-15 (a
Q&}ﬂ ut 10 [err].
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Further, a second spe ic fe

consists in that change in the pitch depending on tenperature is very flat.
As sho inh Exanple 2, the tenperature characteristic [err] is as very flat
as 0 at [err]=[err] and [err]=[err]; thus it is possible to easily provide
a liquid crystal conposition having 3 EP 0 354 655 Bl a good tenperature
characteristic (i.e. a small tenperatur§ dependency) of pitch. *Further,
since the conpound of the present invepiihon has a high twi stability, the
guanti tsy thereof added necessary for ing a chiral liquid crystal
conposition having an optim zed tw st cture may be small so that it is
possi ble to blend the compound with various kinds of |iquid crystal
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a Ilquld crystal composition containing at least one member of the above ophc!lly active compound

and
an electrooptical element constituted by using the above liquid crystal composition.

DETAILED DEéCRIPTION OF PREFERRED EMBODIMENTS

The compound of the present invention exhibits no liquid crystallinity by itself.

Afirst specific feature of the compound of the present invention consists in that when it is used as a dopant
for liquid crystal compositions, a small quantity of the compound added induces a high twist structure. As shown
in Example 2 mentioned later, when the compound is added in 1% by weight to a liquid crystal composition

50  having no twist structure, the resulting pitch is as short as 3.7 pm at 25°C so that it is possible to prepare a
liquid crystal composition having an optimized twist structure i.e. a chiral liquid crystal composition in a smaller
quantity of the compound added.

This is seen to be a surprising specific structure, taking into account the fact that-an optically active com-
pound currently known as a dopant, e.g. C-15 (a trade name of product made by BDH Co., Ltd.) affords a pitch

66 of 63 um and even CB-15 (a trade name of product made by the Company) affords nothing but 10 um.

Further, a second specific feature of the compound of the present invention consists in that change in the
pitch depending on temperature is very flat. As shown in Example 2, the temperature characteristic 3p is as
very flat as 0 at t,=20°C and t,=60°C; thus it is possibie to easily provide a liquid crystal composition having



i nes, phenyl di oxanes, cycl ohexyl bi phenyls, cinnam c esters, phenyl esters,
etc. and liquid crystal conposi- tions obtained by conbining conpounds
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1- phenyl - 1-propyl ester optically active 4-ethyl benzoic acid

1- phenyl - 1- propyl ester optically active 4-propyl benzoic acid

1 phenyl 1- propyl ester 30 opGHalCHacti ve 4-butyl benzoic acid
Jhenyb - 1-propyl ester optically actlive 4 yl benzoic acid
phienyl - 1- propyl ester optical FyOacf He@wl benzoic acid

1 phenyl 1-propyl ester optically acthve 4 yl benzoi c acid
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optical |y act iopically sxtiveyd-jeatyidgybenzeic adb Tphedyl-nptopy kpérenyl ) - 1- propyl ester
optical |y act i aptcally sptivet dydchytomybenzoic acid thptenyi4-ppmpiteytephenyl ) - 1- pr opyl ester
optically act |%:zgm%meﬂymnmleaggh@;ﬂmﬂg@wﬂg@mhenyl) 1- propyl ester

opti (;ally acti fzgic g P PRPYFFPIoXyphenyl ) - | - propyl ester
50 ™ opt i WHigalya cam {uerohenapieienid - heRYy PP €S

1- (4- butyl oxyp??@ ¥ ?VB pnzgig fcl t“f" '£T°P e%{?:’tlve 4- dodecyi benzoi ¢ aci d
1- (4- hexyl oxyp‘ﬂ’ ““f’ "”é%? xR ‘?ft i ve 4- net hyl oxybenzoi c

aci d 1-(4-but y'T s e °y°m g)"z 5 1ephe q"p:: i ®factive 4-propyl oxybenzoic
acid 1-[4- pent W:)jgy ﬁ f -Sifen % Et-gr active 4-pentyl oxybenzoic
id 1-(4>

:%)TULUU
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acid 1-(4- hexy ro A 4 vi)-1-propyl €981 ically active
4-pentyl oxybe qeaﬁ aw fertobit QPRSI Wrenyiy S dstef St 7 Optical Iy active
4- pent yl oxybengg ﬁe,g;_y,ag@ph@ryﬂy henyl)-RpRRY bstégst er optical ly active
4-f| uor oben20| gpt,&m gt,tiag(dleeym;nma delaq QX bropyloxiherdy1-pfopli Rsteropt i cal ly active

4- cyanadenzoi Copbédiipaclive #Aarbdysbi2bie 8aid I-t4lbultoRphenylp$-piopy éster
optically active 4-dodecylbenzaic acid 1-(4-hexyloxyphenyl)-1-propyl ester
optically active 4-methyloxybenzoic acid 1-(4-butylphenyl)-1-propyl ester
optically active 4-propyloxybenzoic acid 1-(4-pentyiphenyl)-1-propy! ester
optically active 4-pentyloxybenzoic acid 1-(4-hexyloxyphenyl)-1-propyl ester

85 optically active 4-pentyloxybenzoic acid 1-(4-fluorophenyl)-1-propyl ester
optically active 4-pentyloxybenzoic acid 1-(4-cyanophenyl)-1-propyl ester
optically active 4-fluorobenzoic acid 1-(4-methylphenyl)-1-propyl ester
optically active 4-cyanobenzoic acid 1-(4-ethylphenyl)-1-propyl ester

4



BEP 0 354 655 B1 optically active 4-fluorobenzoic acid

- (4-butyl oxyphenyl )-1-propyl ester optically active 4-eyanobenzoic acid
- (4- pentyl oxyphenyl)-1-propyl estEPO8p656BI|y active 4 cyanobenzoic acid
1- (4-cyanophenyl)-1-propyl ester optically active :2:f 1 uor 0- 4- but yl benzoi c

aci d 1- pheny! -ghtiqaiysaiiVe 4rfibbenoic acid 1-(4-butyloxyBHenyit-pripyPdist v e
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1 phenyl 1- pr opidalestiers-ayarioerentylpxyberizoiv acidt-prenydl-prodyl mséerhy | benzol e aci d

1- (4- pent y| phemtjdally actiyer 0-4edpcyigxylsbzoic acid 1-phenyk-1-prefyl eyiteact ive
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acid 1-§4- pent ) YT ; 1_' a'fe"tyk”:‘th *Y active
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1- (4- pest y| phedplidally sotiver2odysio-etsshctientitd dcidal(d-yerdiiyptienyl-1-ppopy @sternexy | benzoi ¢
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active 2-cyanooptidaiactiedydsbyicyeiohexyicaibokytic-scid-1pbenylyl-orsmypasteny | ) - 1- pr opyl ester
optii ¢al |y act iaptically geté YW% %'M?e'ﬂgiph@ylatwrepyllesfshenyI 1- propyl ester
optcal®y act iapticaliv adk B 'F%Bﬂ*!ilﬁ)%‘;‘l 'Bheak‘,‘ﬂthPV'[?FF&’nyl 1- propyl ester
optical |y act iSpHealx '!5'(?? F1pEe"¥3 TrRgopyl "%ﬁén -1-propyl ester

40 Optl%’ IV wej- Hﬁ-- o IesngId
1- phenyl - 1- projp‘)’y a"ya we4 | exycabo ld y_ foi (S’Pl’lest | car boxylic acid
1- pheny)-1-prg (L f,P T Ft ] carboxylic acid
1- phenyl 1- pr ofy a" aﬁl Mry | agg W 9 yp i aBexyl carboxylic
acid 1- pheny - fl&ﬁ% e@tﬁ lo>9 Iaybofiw échel-phenyl 1-propyl ester
4- hexyl oxycycl hayicars L8y él&he%a o>él,r RAYh-pdrmyiheryly 1-pﬁ>§§|%§te.45
optical ly actigpfcafly sawf AbuircydionexyRBBHykCaia AQX Yentyfphatiyh-GLoropp? &4ty | - 1- pr opy!|
ester apti cal | gpticully dcte AperdHRRRYEPRH B Alc ADIE X Y- BRANONY1LptopH @bter
1- phenyl - 1- pr ogpyitalestiar-mplyichéxylcdtidxyiie acidl 1-{4- Hesdayghepyl)clypedpgilestsy | car boxyl i c
aci d 1- pheny! -dbtigaiypgsive dlixgeycloiekyl@etokylic ol 1-¢-dutiipfebilyl-pyyl esleexy| car boxyl i c
aci d 1- (4- pentoptigatcariive)d-Hexylsydphekyl@eboxdic acid 1-(4-butyloxyphenyl)-1-propyl ester

optically active 4-octylcyclohexylcarboxylic acid 1-(4-nonylphenyl)-1-propyl ester

56 optically active 4-ethyloxycyclohexylcarboxylic acid 1-(4-methylphenyl)-1-propyl ester

optically active 4-butyloxycyclohexylcarboxylic acid 1-(4-decylphenyl)-1-propyl ester

optically active 4-pentyloxycyclohexylcarboxylic acid 1-(4-butylphienyl)-1-propyl ester
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2- hexyl pyri mi diptieiibeactverdomtyiokybiphengiidtcabaxylic pad1-pheoyyi-piopi iegtbraExaimplie )1} 1- pr opyi
ester 20 optlcallmwededthy}oxmnhenyu '2arbadligiagy 1-{(4mediyinkend)-prepybestey | i ¢ aci d
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ester optical | apticey dcié Dndi@itiyiding-5icarbskyiic@actd 1-phénigciprdpyiesee i d
1- @; pemt y| oX yopééathbacivecayrbpylpyrintidinarsoqasboxysaciir-(@iiet hgiphenyl)- B arbpyy ester
~ 5-héptyi pyr | mi aptically &tiec-ieotyipyrimidinac-arboxy(iclackichdy-ethfibhenylptaropyl estey - | - pr opy|
ester 30 opticallygstivec2pentyloxypyrimidineS-dathoxyli¢ asidyir¢-piopyinhienyd-12repyredterxy| i ¢ aci d
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optically act |?P P‘ °ﬂ °’?"°c?3.'f’ r e
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optically active 4-nonyl cydohexyl-carboxylic acid

1- (4- hexyl - 4" - bi phenyl yl)-1-propyl ester 55 optically.active
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active 5-propydpfisily dtivdi 108-urdeGRdxmE )J1rp,@§,iod | - phenyl - 1-propyl ester
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1- (4- nonyl - 4' - bytigdg acive/-J-(5-bulyinyida-glohenp)}-1apedpbnol act i ve -

1- ( 4- et hy| oxyepficallpagiiehi#H(§-pantipyrid-2ppheail))- H-Oropanol optically active 1
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{4- (2- decy! oxpyieusy adifve - (gL ) a. ha )Qh r,ua paidf i cal |y active
{ 4- (5- net hyl ¢ppéaiyracive’r-ialp dheRy PRSP -priofinbical | y acti ve _
{ 4- (5- et hy| popticaity abtivie 1/{4i1drparioxycydohpxy) grmmyi-1-giébanol optically active
{4- (5-3r opy| poptiéaily abti®> 1{4rsrbexyibjybyclbhexpijpbenyiph-pmparicc al | y active
{ 4- (5- but yl paptically abtite. 1i4ridrbeppoxyjeydohexypramdit-1-mepenatal | y acti ve
{4-(5-pentyl qpmallm@lvezl—%(ﬁh@rlwwonexxﬂphﬂnﬂhbbmmol| cally active
{4- (5- hexyl pspticatly aptige r{4ddroenylodypyciobeyy %em!ﬂrﬂ pegperiotal |y active
{\4/(5 hept yI Pieeiypchy W(ﬁH@Wy’W)’W&@‘H Brdpropagol optically active
{4- (5¥oct rlmd-2- henyl )) - 1- propanol optically active
-{4-(5- nowgﬁpg% ﬂ“ﬁiﬁ‘ﬁ%ﬁ"‘@ﬁ%w ))-1- propanol opt ically active
:Ej Eg ?fggél?’ X und oftga_lg uf%{)]))f)thel ;5r§)se|icul nvernocg)r:le rH besa{a!)l%;{;ifxfared\éI &examgle by way of
-{4- (5zet

1-
a
1-
1-
1-
1-
1
1
C1-
1-
1-
1-
1
1
1
1

oxypyr'{tm d- 2-yl phenyl )) | - propanol

55
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H . .

30 ) - optically active

1-{4- (5-propyl oxypyri m d- 2-yl phenyl ))-1-propanol optically active 1
-4-(5-butyl oxypyri m d- 2-yl phenyl ) )EPIQ $46pBbl optically active
"1-{4- (5- pentyl oxypyri m d- 2- yIphenyI)) 1- propanol optically active

1- 4- (5- hexyl oxypyri m d- 2-yl phenyl))-1-propanol optically active
1-4-(5-heptyl oxypyrimd-5-y ))-1-propanol 35 optically
active 1-{4-(5-octyl oxypyri ii.d- phen -1 -propanol optically active
1- 4- (5- nonyl oxypyr i ni d- SHYO) @R @ rm Reptically. ,a,c{| VZ 1 _

- {3 5-sdecyl oxypyri m d=5-yi pheny\ )/ 1- pxop#nnl "optically activ

1{4- (2- met hyl pyri d-5-yl phenyl)) - k- noI optlcally active
1-{4-(2-et hyl pyrid-5-yl phenyl ?pSi §§ optically active 1

-{4-(2-propyl pyri d- 5- yIphenyI prop %? optlcally active 1

4- (2-butyl pyrid-5- yIphenyI)) 1 propanol optically active
1-*4- (% pentyl pyri d-5-yl ph r# ~1-propanol optically active

1-{4-(2- hexyl pyri d-5-yl phe cropanol optically active

1-{4-(2-heptyl pyrid-5-yl ) 45 optically active
1{4(2-octylpyrid-5-ylp¥a ﬁ bt R2al |y acti ve

1-{4- (ggnonylpyrid-S-yIphe 1)} - o &tically active

1-{4-(2-decyl pyrid-5-yi phenyl )}-1-propanol optically active

1-{4- (2-met hyl oxypyri d-5-yl phenyl)) - 1-pr opanol optically active

1-{4-(2-ethyl oxypyrid-5-yl phepyl . , tically active
1-{4-(2- propyl oxypyri d-5-yl phen % B ﬁQ%IV'&c‘F

1- gj (20 but yl oxypyri d-5-yl phepyl)) - 17 or~/dBtical Iy active
1-*4-(2-pentyl oxypyri d- 5-yl phényl )) - 1- propanol optically active

1-*4-(2- hexyl oxypyri d- 5-yl phenyl )OI - pr o;@HQCHptl cally active

1-4-(2- heptyl oxypyri gFSayl phe ) ) HI - propanol optlcally active
1- 4- (2- oct yl oxypRH i€ _ _(B)—pr@p-@g] $0) O @

-{4- (2%honyl oxypyri d-\s -'1- pnopanel nve

1- 4- (2- decyl oxypyri d- 5-yl phenyl )) -1 - propanol optlcally active 1

-{4-(5-methyl pyrid-2-ylphenyl))- p -propanol 11 BR-0-8%4] 655 B
optically active 1-{4-(5-ethyl pyrid-2-yi phenyl))-1-propanol optically
active % ,g bp%rld-Z-ylphenyl)}-i-propanol optically active
1-4- (S pyrld- - ienyl )) - 1- pr opanol optically active 1
-4-(5- penlylpyrld 2- ylphenyl)) 1- pr opanol optically active
1- 4- (5- hexyl pyri d- 2-yl phenyi) active 1
- 4- (5- heptyl pyr| d- 2-yl phenyl )) 6pg®'o£’?| c'g@'yactive
. 1-4-(5sectyl pyrid-2-yl phenyl)) - 1- propanol optlcally active
1- 4- ( 5- noreakipgre agdeBrediapbveny| ) ) - 1- propanol optically active
(5 decy| Nemaélyl a 2-sylisfithted propancl Bs g raopreatesxpregsed by the fornyyi (ioaibrtigallnresdived to se-
(5- mglgqurq qugpgtd fmﬁq ybyfeﬁﬁlwm@ynhgmrpga[cpyd expressed by the formula
5 et ) lookipip Jie cqmpaupq ofikha formpuba (i) Ero panol optically active

%9 pr opy""lﬁ@?ﬂ?}‘l"i’ efthe %f?sﬁﬁéwwt')") will be despyibertip magsdptaibhy way alfxpryeles.

Iqx¥pyr|d 2-yl phenyl))-1- propanol optically active
pg%%Qﬂ%*ypyrld 2-yl phenyl))-1-propanol 15 optically active

helg(r ﬂa eréf H (Iq-ézafwomﬁ g)t% Szalb&{)lggémp Ll'leg Fb 1 e?teretg Edn}f:gund of the for-

55 YR ropano y ‘act
5- cty%og¢pyr|d 2- ylphenyl)) 1- pr opanol

5-
5-
5-

PRRRERRERE

R1=CHg{CHg(-,
R2=hydrogen atom, 1’=m=1 and n=0) '

(First step)
Preparation of optically active 1-phenyl-1-propanol:

55 A mixture of (+)-1-phenyl-1-propanol (40.9 g), tributyrin (99.8 g) and lipase P (15 g) was agitated at 35°C for
502 hours, followed by filtering offlipase P and subjecting the residue to vacuum distillation to obtain S-(-)-1-phenyl-
1-propanal (19.9 g). bp: 71.8°C/2.5 mmHg, [a]*s*= -14.4° (neat).

Further, a fraction of bp 101.3°C/2.6 mmHg was subjected to hydrolysis reaction in a conventional manner
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optically active 1 -{4-(5-nonyloxypyrid-2-yl phenyl))-1-propanol optically

active 1-{4-(5-decyl oxypyrid-2-yl pEpopsdg§ssB1pr opanol 20 optically

active 1-{4-(4-methyl cycdohexyl)phenyl)-1-propanol optically actlve

1-{4-(4-et | ohe ] rpanp‘,l 3) ally active

1-{4-(4- prJg%b 'E:{;‘E/{c(?ﬁﬁ W?Eﬁ’gﬁdﬁf“‘k? [groparslc?l mg%)tcl cally active

1-{4-(4-bu Ic hexyl)phenyl)-l-propanol optically active _

1{4-(4- pen%% § hexyl)phenyl - 1-propanol 25 optically active

1- {:4- (45 he g:1- propanol optically active

1-{4-(4- heg%éﬁ%%?nﬁ%%w%%en%? e -1-propanol optically active

1-{4- (4 oct ylaG - MlptopdrioPES ared RitheMtlstép, Aclylé6y-4'-carboxylic acid (15

5&%@:&?( %L)ogchm gx &p ﬁﬂgg}ﬁmﬁﬁﬁinswd 9} afCdidhiéfomethane (90 mé) was

4- &hﬁéb(de h)au N6 B lerirgfdff the resultinglfioiubled, igtilng bif diehloro-

4- (4f0m9¢n BM26r8)§ t cdlurii GRAARLrapYubIGEbllgheas s sohent and twice re-

4- (4-et &y&mmmlr&hmwéubmwdn) etHlanpiitaXbesiCH-(- P bty tiphery4'icargoxylic acid 1-phe-

4- (14- pr aypylpmosyl @staciap s34 .3°0 aNfi%E - 972 (Priapaoidt)opt i cal |y active

4- (4- but y|Fetier RS pro@uebias REVAIFNEd to wallaogdad Vit tkyaptivadd cgmpuatind aveording to elemental

4-(4- pea,{awg,gw SReKyIR)speweay! ) - 1 - propanol 35 optically active

(4-%¥exyl oxycycdohexyl ) phenyl ) - 1-propanol optically active

4- ( 4- he pkaydpl2y(Usecexah@ay)l ) phenyl ) - 1- propanoi optically active.

4- (4-octyl oxycycl ohexyl ) phenyl ) - 1- propanol optically active

4- ( 4- nony ITox yanypolralivé Rxzimple H of the presentiaveptiond$. optical |y active

-{4- (4-decyl oxycycdohexyl ) phenyl } - 1- propanol 40 (Preparatlon of the

Cohpouﬁﬁ) The conpound of the formula (1) of the present invention may be

suitably prepared for exanple by way of the fof) o@HgCHwute: 45 50 55 12

EP 0 354 655 B1 CH2CH3 HOCH RZ A
Optical resolution 10%% GQQHrL‘ [err] 35 each
are as gefined above mely, & 1 ssb t t d propano . racemat e
expressed by the formula (11) is optically resolved to se- |lectively obtain

S-form and w& 153 W8 erfalifadil BYsth26hR¥tidna BonfribkdRily Waildble2CL 32 made
QHQ E% t@fﬂfﬁj) S/

1~ 1

-{4-
-{
-{
-{
-{
-{
{
4-
{
-{
-{

I—‘Hl—‘_i—‘Hl—‘l—‘l—‘Hi—‘l—‘

expr essed IB}’M chirll nBRdtR 141 &Hatet CdpRsHiA. This doMposftion Wad fited ih)a.
48 aphraiREdigninghéatiiohtRRd ti kdsulilg calBgasbbddp@d umiendpotar-
det ai | ”y W osEébB aﬁ'SsuIt Eﬁﬁﬂﬁhﬁg Relical pitches were observed: .

Temperature 20 25 30 40 50 60
35 T (°C)
pitch (g#m)| 37 37 37 37 38 3.8
length
( 8p20-r | — — 0 0 0089 0

"$pao. 1" in the above Table refers to a parameter expressing the temperature characteristic and is defined by
the following equation: B
5 = 2(p2O-pM , _100
% P2-T™ Tp20)+ (1)  20-T
In this equation,
p(20):  pitch length at 20°C
p(T): pitch length at T°C
As described above, the exh|b|ted pitch length is very short and further, there is almost no change in the
pitch with temperature rise.
Thus, it was confirmed that the compound of the present invention is a superior pltch-adjustmg agent for liquid
crystal compositions.

5  Claims

1. Optic_ally active compounds of the formula:
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Rreparation of R (-)-4-octyl oxybi phenyl-4'-carboxylic acid

1- phenyl - 1-propyl ester (a conpound of the for- 45 mula (1) wherein [err]
[err] 50 (First step) Preparation &Pospséss®ily active 1-phenyl-1-propanol:
55 A mixture of ([err])-1-phenyl-1-propanol (40.9 g), tributyrin (99.8
g) and |i pasetan Rid1- Siol @6.26). R Bisleh 502 hours, followed
byfiltering otff RI((l glag)gnma@su.b(ﬁéécgi lr%l’ tﬁ{asr e{sn%t)ue to vacuumdi stillation to
obtain S—((gego-ngggﬁyl - 1-propanol (19.9 g). bp: [err] mHg, [err]= -14.4
(neat). Further, a fraction of bp 101 .3C/ 2.6 mmtHg was subjected to

hydrol ysi S PfeBatbtioh 8fthd éhpfone®edMBelnt:onal nanner 13 EP 0 354 655 Bl to
obtain R (+)-1-phenyl-1-propanol (10.2 g). [err] (neat). (Second step) 5
Prepar ati on Qimikiite of F@}-1-pieag-1pRpRuB s g) prepared i'tRe Mt step, 4-octyloxy-4'~carboxylic acid (15

R- ( +) - 1- phenyk-dicygsheyaambdiinkie {.5g), 4diagyiaddhopytiding 0.6 d) aid dichiofethane (90 mf) was

4- oct yi oxy agitated atrdaongrhretaturefnd hodrS, faljdwed by Fiterirgi off yie! resiting ihsomblis) distilling cfedigh@rds
9), 4-di°nemkipkrempuntyjrg thedesige é@or8ingte celvroh ahiapiatogrephywsitgtniaeng 86a snbjentiandtwice re-
agi t at ed atrystelizing themgsulting sybstantefronpethanel tasobtaind}-{-ledneatyloybipheriyk-4-carboxyic @¢id 1-pivee
resul ting Myrdoropy ester. MpF3a-34.3°C. g 05187 Hi@H116+@HCIQ0 net hane, purifying the
resi due accorrdithey thigprodictuvan carffirnedid wal meqotdywith sherpgptionddisempousdsacaording to elamnerdah d
twice rg- enalysie, MR speoing andiB spestrgl] t i ng subst ance from et hanol to obtain
R-(-)-4-octyl oxybi phenyl -4' -carboxylic acid 1-phe- nyl-1-propyl ester. M
[err], [erEjeaple2(Yseqexampler] [err]). Further, this product was confirned to
wel | accord wth the captioned conpound according to el enmental analysis,
NMR spectra JH&WW@‘H@E&’E‘W Brtps prpRsMtdnventioni& exanpl e 1) The conpound of
Ex | e201 of the present invention i.e. 20 [err] [err] 25 was added In 1%

by Weight to a nematic liquid crystal conposition rcially avail able
cEhCH

ZL1-1132 made by Merck Conpany) to prepare a v ic liquid crystal
conposition. This conposition was f} d A \H/edée-for el | subjected to
a parallel aligning tCEsfH2an® +h€)r ¢ QeH served under a
pol ar- &0 izing mcroscope. Asa re : fol |l %wi ng Yeld cal pitches were
observed: Tenperature 20 25 30 40 50 60 35
T [err] Pi wadadded i§ 1% by yeight to a nematicBiquid crystsb cofpositiod (a/commeidialfy availafle 8L1-1132 madeé. 8
| engt h [ er by Merck Company) to prepare a chiral nematic liquid oflystal compos@ion. ThB® cQfdaition Vs fibedrif a i n
the aboye Wedseformeeiaubjectes te;a pasalislatigning trestment gnr thayresulting celliwee phepnypdtunder a polar-
char act'er i §ing picepneepe. s g &gsplh; Ere fohgwing-heliqabnitchenverg okagyvad:i on: 45 .
[err] [err] In this equation, p(20): pitch length at [err] p(T): piteh
Jd-ength at [err] As _described above, the exhibited pitch length is very

short and furt her,'réiapee?tm):el npstg po changesigN thY 50 60
35 T (°C
Pitch : |
ricch (an)| 37 37 37 37 38 38
'k/' 6p 20 "'T ' - - 0 0 0.089 0

"8pao. 1 in the above Table refers to a parameter expressing the temperature characteristic and is defined by
the following equation: :
= 2(p(20) - p(M) 100
“ B TS T ot 20-T
In this equation, '
p(20) :  pitch length at 20°C
p(T): pitch length at T°C
As described above, the exhibited pitch length is very short and further, there is almost no change in the
50 pitch with temperature rise. ' _ : _ _
Thus, it was confirmed that the compound of the present invention is a superior pitch-adjusting agent for liquid
crystal compositions.

5  Claims

1. Optically active compounds of the formula:

_—

_—

1R
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pitch with-tenperature rise. Thus, it was confirnmed that the conpound of
the present invention is a superior pitch-adjusting agent for liquid
crystal conpositions. 55 C ains 1.ERdpis4casBYy active conpounds .of the
“fornul a: 14 EP 0 354 655 Bl to obtain R-(+)-1-phenyl-1-propanol (10.2
g). [err]=[err] (neat). (Second step) 5 Preparation of the captioned
conpound; Am xture of R-(+)-1-phenyl-1-propanol (5.5 g) prepared in the
first step, 4- octyloxy 4'-carbox i ¢ acy Gﬁhg)h

4,4 - dicyclohexylcar g), -|
dlehtonpnethanegg ‘ %?

foll owed by fil est |ngg ns
di chl oro- 10 nethang, purlfylng t.he residue accordlng to col um

chromat ography using toluene as a solvent and twice re- crystallizing the
resul ting s u lirswhigh R4 afd-Rj sreceeehra-hydroges op halogematom or an alkyl or alkoxy group containing up to 20

R- (-) - 42 oct ylcarrgnagmeehand n aeepeh By fiald aci d 1- phe- nyl - 1- propyl ester.
Mp[err]([err]). Further, this product mas conflrned to well accord with the

rpyrldlne (0.6 g) and
YL RE f(@)2 hours,

capti oned conpound accordlng anal ygt NVR spectra and IR
spectra. 15 Exanple 2 (Use -6 e aondpe Exanple 1 of the
present invention i.e. 20 [e mas ~--d In 1% melght to a nematic

liquid %rystal conposition (a comrercially avallable ZL1-1132 made by Merck
Company) to loid nNematic liquid crystal conposition. This
conposi tion %&g@?ﬁd%é&% a'l 30 wedge-formcell subjected to a parallel
aligning treatnent and,the res tlng celkl was obgerved umder a polar- izing

microsgppe. As a resulf, the f IomrngN ellcal wches e observed:
Teﬁperature : O 6 0 35
T ([err]) Pitch ry) 3.7 T 3.8

3.8 length 40 _ [err] - 0 0

0. 089 O "[err]". in the above Table jefers to a paraneter expressing
the tedperature characteristic and is defined by the foll ow ng equation: 45
[err] [err] In this equation, p(20): iLt.ch length at [err] p(T): pitch

|l ength at [err] As described above, t ibited pitch length is very
short and further, there is al nbst no ge in the 50 pitch with

tenperature rise. Thus, it was confirnmed that the conpound of the present
vent b 1 GhaBUR e AES t  3AOBkn 0 |01 O ¢ hetormira: 14
* C L 2. Mn opfrally detive compound according to claim 1 in which m is 1.

35 3 An optically active compound according to claim 2 in which € is 1.
4. An optically active compound according to claim 3 in r:vhich niso0.

5. An optically active compound according to claim 4 in which

40
and .'(1;>‘
each represent a group
45
é
50
6. Aliquid crystal composition comprising atleast two components, at least one of which is an optically active
compound as defined in any one of the preceding claims.
7. An electrooptical element containing a liquid crystal composition as defined in claim 6.
85 .
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EP 0 354 655 B1 5 [err] in which [err] and[err] are each a hydrogen
or hal ogen atomor an al kyl or al koxy group containing up to 20 10

carbon atoms; [err] and n are eachEP03f4855BAnd 15 are i ndependently a group
Terr] 20 25 30 (in which Y is hydrogen or hal ogen atomor a cyano group).

2. An opti patbhténspliénee conpound according to claim1 In which mis 1. 35

3. An optically active conpound according to claim2 in which [err] is 1.

4. An opti tal dptiséhGkiive edindijng derdFometor ding to claim3 in which nis 0. 5 An
optically active conmpound according to claim4 in which 40 and each
represedt a group 45 50 6. A liqg d cr YSHaIC Blgnposi tion conprising at

| east two conponent at Ie ong of which is sal |y active conpound
as defined in ghy-L Q pkec r‘@_c(ta{ Ny. FL RAoptigal el ement
containing a |liquiyg sgt o OSIrhI on @s de - faim6. 55 15 EP
0 354 655 Bl Pat entanspruche Qotl sch aktive Ver bi ndung der For rrel

[err]

J € I l S el n v%'?gs égv H¢ re g](lam n evge :8% é meg ¥9" ?]e
Al koxygr uppe s B zu o'P1 e {'oﬁ'en r rasen eren err] mund n
jewells 0 oder 1 sind; und [err] [err] 20 y [err] 26 -G uppe reprasentleren

(bel welcher Y V\asserstoff ogder\ sin Qgenat om o:: SI ne Cyanogruppe be-

deutet). 30 2. Optlsch ak Yer b dmn nagh ns:p , bei welcher m

gleich 1 ist. 3. Optisch akt Ver bivaedng nachch 2, bei welcher E

gleich I ist. 35 4. Optlsch aktlve Ver bi ndung nach Anspruch 3, bei wel cher

n gl ei ch 0 i sinahindigiohaicdndakine ve Ver bi ndung nach Anspruch 4, bei weicher
‘\\/ 20 ’ .

OO RSO

-Gruppe représentieren (bei welcher Y Wasserstoff oder ein Halogenatom oder eine Cyanogruppe be-

deutet).
30 .
2. Optisch aktive Verbindung nach Anspruch 1, bei welcher m gleich 1 ist.
3. Optisch aktive Verbindung nach Ahspruch 2, bei welcher £ gleich 1 ist.
35 4. Optisch aktive Verbindung nach Anspruch 3, bei welcher n gleich 0 ist.

5. Optisch aktive Verbindung nach Anspruch 4, bei welcher

“~ w &) una
oS-

-Gruppe représentieren. .

6. Fliissigkristallzusammensetzung mit mindestens zwei Komponenten, wovon mindestens eine eine op-
tisch aktive Verbindung gemaf einem der voranstehenden Anspriiche ist.

55 7. Elektrooptisches Element mit einer Fliissigkristallzusammensetzung nach Anspruch 6.

16
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40 . ' {+ und jeweils sine 45 y 50
-Guppe reprasentieren. 6. Flussigkristalizusamensetzung mt mn ndestens
Zwei Konponenten, wovon mi ndestensEBPAMEHERE op- tisch aktive Verbindung
‘gemAM el nem der vor anst ehenden Anspruche ist. 55 7. El ektrooptisches

El ement m Revdhiiestidnisussi gkri st al | zusammensel zung nach Anspruch 6. 16 1 iil
ul 1) 11111121112121211 11211~ EP 0 354 655 Bl Revendications 1. Conposes
opt i quenent. avinpbsss Bitiqlemehiiimiteda fold 10 dans | aquelle RL et R2 sont
chacun un atone d' hydr ogene ou d' hal ogene ou un. groupenent al kyle ou al -
co>‘<~y’ cont enantj usqu' A 20 atones d@ carbqne, g, m et n sont chacun 0 ou 1;

et 15 sont independasRent PuA e i autrep un pe 20 25 (dans quueI Y
est un atone d'R : 2 ?.b }Nu@@u zilery 30 2.
Conpose opti quenment_ach't nt r ewend| n ams quuef m est 1.
3. Corrpose6 opt| querrent actif sul vant Ia revendi cation 2, dans I'equel | est

1. 4. rrpos 0 tlf sul van{t’ eve icatlon 3, dans quueI n
eat 0. 35 5930 E’jge{%g%'{l atogel PBF"'°§ Eal?ggnq ﬂB’FEe&fei‘“cﬂq‘yﬂw #hans
lequel 40 refPYSENPIERYUSAY #E!Hft%/s 385i tion Iiquide
cristalline conprenant au rml ns deux conposant s dont au noins un est un
conposh,opti quenent acti f gqmdans | une ueI conque des

revendi cati ons pr60edente Bt l\/etct i que contenant une
conposition |iquide crlstall teII- quo d6f|n|e dafis | a revendi ca- tion

6. 55 17 C 1111111111111111
sont indépendamment 'un de I'autre un groupement

'\\/ 20

R W S O W

(dans lequel Y est un atome d’hydrogéne ou d’lialogéne ou un groupement nitrile).

so0 2. Composé optiquement actif suivantla revendlcafion 1, dans lequel m est 1.
3. Composé optiquement actif suivant la revendication 2, dané lequel £ est 1.
4. Composé optiquement actif suivant la revendication 3, dans quuel nestO.
% 5 Composé optiquement actif suivant la revendication 4, dans lequel

- ¢t B
représentent chacun un groupement
- 2O
6. Composition liquide cristalline comprenant au moins deux composants dont au moins un est un composé

0 optiquement actif tel que défini dans I'une quelconque des revendications précédentes.

7. Elément électro-optique contenant une"composition liquide cristalline telle que définie dans la revendica-
tion 6.
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