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opti cal | yMaag kuitdifle opticalp activd caipoiridy ale&nawanbi ned with such cores to form
advant ageROTSGECATIoN6N [iatents IRBR0383) ardalPlAd1- 248065 ddstribe aarhpoutds@bstpctureds ar e known.
PET/s6&B 87/ 00441 (Agents Ref P0383) and JPA-61-243055 describe conpounds of
structure 30 CN 35 where R is alkyl. These gpnpounds show a hi gh Ps.

PCT/ GB87/ 00441 has a publicati a | aterj than the priority date of this
application. It is an obj eﬂén -@;_@smcu.nvent ion to provide novel
conpounds whi ch are suitabl’e acti®e constituents of ferroelectric
liqfd crystal conposi tions, and which have 40 advant ageous properties

relative t ounds.
L/ where R is Qky\{mrhese mpoum?s show a high Ps. PCT/GB87/00441 has a publication date later than the

priority date of this application. It is an object of the present invention to provide novel compounds which
are suitable optically active constituents of ferroelectric liquid crystal compositions, and which have

40 advantageous properties relative to known compounds.
This invention provides compounds which are novel cyanohydrin derivatives having a general formula 1:
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wherein R! is selected from hydrogen, Gy - Ci12 alkyl, alkoxy, perfluoroalkyl and perfluoroalkoxy and may be
50 straight chain or branched chain; R2 is alkyl, which may be C; - Cg straight chain, Ci - Cis branched chain
or cyclic; r is an integer 1 to 10, n and m are independently 0 or 1; with the provisos that: .
if both n and m are O then X is selected from:

o5 | (F) (F) (F)

Z-( )- cand '@b_
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This jnvention provides conpounds which are novel cyanohydrin derivatives
having a general fornula |I: wherein Ris selected fromhydrogen, ClL - Cl12
al kyl, al koxy, perfl uoroal kyd anEP f881 BEB®Bdal koxy and may be 50 straight
chain or branched chain; R2 is alkyl, which my be [err] stral ght chai n,
[err]bra ch aj r

noependf fe: ﬁ? ong' ot ydf e o (g’r,gwgr@gfrﬁa?"sﬂﬁ" ?ﬁ o frecgrdvi ey grg)rgen x
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carries on o&rorg&p &%&Q?th%HQ%é h\@%ﬁdregl jpone or two of the avail able

| ateral stitution positions on phenyl rings,pis Oor 1, Z

Is a si ngle bond where p | Q and COR-when p | 1, and; if one or both of n
or marelthenXisag-r u ~Je . -3-&& [err] 10 where each ring
A Band Cis |ndependentl el ecaed om |bhe Y £l.uoro or chloro

substituted phenyl, cycl ohexyl pyrimdyl, pyri dyI or di oxanyl, each link A
and Brol swhbilebactpangders bnd @ iShd@bﬁeﬁl@Mlecﬁ%m-myl, ﬂﬁdﬂﬁi&hlof&-ﬂhbtiﬁhbd@ﬂany{l.er r
and eaclvyadhery!, pyrirsicyl, pyridyd oliaxanyl, epehdink deaadd Bds ihddmpendently iasingle kond3 CODh@OC,

st ruct urG:Cite; 6HeNeNe CHsCHaRpOCiEse @, brel aavh elach el ¢ O dydrogidet (actaber @fis 2 or
preparatd on and/or advantage in 15 liquid crystal conpositions,

parti cul ar Thp stsictura) preferanegiescaxpriessod belgw,are opthe basisrob ease ohnsenaration and/orfadvantabainOl

t her eForiguithgfydal sopResitRNs.particulariyptipefeodlestiqtyrd. s sel ected from C1L - C12 al kyl
or al koxy; Prigrredrcompougezof farmyle therelerappvggdomiaflor nula 1, with the provisos
that: 25 If both n and mare Othen X is selected from (F) and [ERR
wfere p and Z and their relationship are as defigéd in formula | and (F)
\i_ndi cates thatnlthe-bJ.@heny-l- ay:;‘ﬁ_ejrmea,r,rd;gs one.C(# t,vso fluori substituents
on any one or two of the avaiFabl'® substT 2uf? OnsSxpositions o “the 35

bi phenyl system and if one or both of n or mare 1 then X is a group of

general o6 s seftidiod f Jom Ci - Ci2 alkyl or alroxy, R? 1, fn and m e as ?eﬂ[)&lr ih }orrGJIX‘/ﬂthﬁ ach

ring A SRvidlidnd | S 1 ndenpendently sel ect ed from p eny fluoro or oro
subsi i t Ue_idbdﬂh@ﬁh&' m 88® then X is selected from:

()

y ] _@l@_z-(@-); and

where p and Z and their relationship are as defined in formula | and (F) indicates that the biphenyl system
carries one or two fluorine substituents on any one or two of the available substitutions positions of the
35 Dbiphenyl system, and
if one or both of n or m are 1 then X is a group of general formula:

. DO

where each ring A, B and C is indenpendently selected from phenyl, fluoro or chloro subsititued phenyl and
trans-cyclohexane, c is 0 or 1, B is COO or a single bond, being a single bond if ¢ is O.
45~ 1fnand m are not both O, then preferably one rather than both of n or m is 1. In formula i, X is
preferably biphenyl or laterally monofiuorosubstituted biphenyl.
Particularly preferred compounds of formula Il are those of formula llA, ie a subclass of the case where
n and m are both O. .

50 (F) N

1@1@-.,-(-@—_)} )-coocn-n IIA

where R {F), Z, p and R?, and their relationship are as defined in formula Il above. Preferably in formula A
there is one substituent (F), or two in the 2,3 or 2' ,3' positions on the biphenyl.
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t-r ans; cycl ohexane, c is 0 or 1, Bis COO or a single bond, being a single
bond if ¢ is 0. 45 If n and mare not both 0, then preferably one rather
than both of n or mis 1. Inf&FMARAI 996 BK i s preferably biphenyl or

| ateral | y nonof | uorosubstituted bi phenyl. Particularly preferred conpounds
O on o ety PR Slos REMRed Bl 1 UGS bl T8RS P
55 where R1 (F), Z, p and Rz2, and their rel ationship are as defined in
formula Il above. Preferabmableylfornmula I1A there is one substituent (F),
or two inthe 2,3 or 2° ,3" positions on the biphenyl. 3 EP 0 391 956 B1
Sonme preferred structuwral types. erunorrpassed by fornmula 11A are those |isted
in table 1 below Tah| 2 CN [err] of these, formul ae
1AL, 2, 3, 4, 9 ar@¥p @; 8ferred. 55 4IIA1 EP 0 391 956 Bl

Anot her preferred class of s of fornmula 11 are those of fornula

| I Biso[err] wherein R1, r, B, ¢ and:NRZ are as defined in fornmula 11, (F)

i ndi cates that the regl e slieny|! g may carry_10 a fluorine
substituent, Qis flfiej\1 CG&/Q@{rﬁ% and d is FB¥ 1. Preferably r in

formula IIBis 1 to 6, re prefepgbly 1 to 4. Sone preferred structural

types enconpassed by formfa |1 B a‘re those listed i n Tabl e 2 bel ow where
1
[err§ is abbreviat e%ﬁ_@_@b&&r 32 IIA~

20 Table 1 (Cont)

¥ ON |
| :
N nl—@-@-coocn-nz IIA4
CH
R1-©-@-COO-©-COO”H-R2 © IS
u
o
-@-@-coo-@-coocn-n C TIAG
cn
i Bl -C004 -coor'n-n? 1IA7
\\‘/ .
@ 1-@ @-con-@-coocu-r IIAR
o -@@cooux-n 1149

CN

i
1 2
R -coo—@—cooin.-n IIA10

of these, formulae 1IA1, 2, 3, 4, 9 are particularly preferred.
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20 2 [err] 114 [err] 55 5 EP O 391 956 Bl Table 2 (Contd) [err] O
these, formulae I1IB 1, 2 3, 4 and 5 are particularly prefferred. 15
Anot her preferred cl ass of c-onpo§?19339b\95£ﬁﬂ mul a 11 are those of general
formula Il C, another subclass of formula 11 where both n and mare 0. [err]
wherein Rl C .an re as defjned jn forunla .(F) indicates that
the rel evaﬁ'fogs?n%ﬁgffe%rc%sg ﬁ%’(}”&%ﬁr@hﬁ’%’% late %?ﬁ"&gkr"h"ia]“sa Ubstituent, Qis
fluorine or chlorine and d is 0 or 1. Sonme preferred structural types
enconpassed by forrmula |1 C are t[ipye (st ed (ﬁhJabIemB bel ow. Table 3 30
[err] 455 6 -4 EP 0 391 956.R1 le 3 nt d) [erg] 25 O these,
forum ae 11 CIR -z:n=3u—@-cnn§d)5-0a ( H~E0eCH-E0. AlBourth class of
preferred conpounds of fofmf a Mar hose fermda 11D - [err] 35 where
Rl and R2 are as defined in fornula 11 above.
wherein R, r, B, ¢ and R? are as defined in formula [l, (F) indicates that the relevant pheny! ring may carry
10 a fluorine substituent, Q is fluorine or chlorine and d is O or 1.
Preferably r in formula IIB is 1 to 6, more preferably 1 to 4.
Some preferred structural types encompassed by formula lIB are those listed in Table 2 below where

1l
- - -0
5 R™-CH=CH (032 )r

is abbreviated to RB:
W, Table 2

CH
|

r3{O)~<O)-cccc 52 1731
*

oy
N I .
¢ O - ;;I-R II18z
"y
I -~
:'B-Gc‘c-(iz-r‘ 1IB?

3 EB-.’ICG;}E e? TI3L

25

14
&
On

RB-CGO@COOEH—?.Q
o
I 3@40@%\5-32 1137

CK
|

= Q{OHDz
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kn all the fornmulae |isted above the follow ng preferences apply. Rl is
preferably n-al kyl or n-al koxy containing 3 to 11 carbon atons, especially
5to 9 carbon atons. R2 is pteff®@BINOEBL 5 n-al kyl especially nethyl,
cycl ohexyl, or in particular.a branched or asymmetrically substituted al kyl
group R3 of forrmula: 40 [err] where wis O or an integer 1 to 5, and each

of x and y are independen 2t (Ctdpr ef er abl y wis 0, and preferably at
| east one of x and y is 1. R3 may be optically active or in a racemc
m xture. 50 In the above fornulae, the carbon atomi ndicated by an

astegisk in fornula | may, be present din an optically active formor as a

racem c m xture. 55 7 S0 954 BlzPreferred structures -for R3 are
listed below in talBIB @ -@R08HeRT ed bei ngIfiB@ler!lined. Table 4 5
[ “

[err] err| [err] C2H5

[err] [er€l T¥ [err] [err]

[errmd [err] X er | 2 [err] 15

[err] RB -COOCH-R' IIBIO [err] [err]

[err] [err]"[err] [err]

[err] 20 ' [err] [err] ] [err]

[err] [erqf}hese, formulae 1B 1.2 ,4and53re pal'tlcul ng. [ err The

ks err [err]
i nvéht | orf\nathes greferieq ¢lgps of ‘f°ﬁ@°‘lﬁ'§’e°f6‘r"“%ﬁﬂ@ %°f(9P"ﬁ'%}‘¥fD‘f'%1“q' angther pubeless ofr yst al
conposofalkwherethpaggmare O; i g crystal conposition which includes one or

nore conpounds of forrmula |. The liquid crystal conposition is preferably a
‘smectic C (Sc) i quiQF)chE) al cdf)gsition, @pecially a ferroelectric

\cHi LRl Sc conposiyi ferre onpounds bf formula | for use in such
conposi tions areRa )-Qﬂﬂgﬁﬁ 8 of forfiCa I1A in an

optically active form preferably these of Tornulae I1Al, 2, 3 and 4, and

wherein R', B, C and R? are as defined in forumla I, (F) indicates that the relevant phenyl ring may carry
25 afluorine substituent, Q is fluorine or chlorine and d is 0 or 1.
Some preferred structural types encompassed by formula IIC are those listed in Table 3 below:

Table 3

%0 CN

1
R
{O)-O)-oa;e00
. : o
. nl-@)@-ocﬁ COOCH-RZ TI02
N\ 27 x
_ P CH

1 | |
w F —@-@-OCHZCOOCH-FZ TIC3
ch :
P o]
1 ' |2
, R -@ ~0CH,000CH-F - TICh

' 2
Gi{-R IIC1
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especi-al |y those of formula Il A1 where R1 is n-al koxy are particularly
useful conponents of ferroelectric 35 snectic liquid crystal conpositions.
they generally have | ower mettin§PE381t896BIgher solubilities in Sc
mat eri al s, and when included in such a conmposition generally lead to a

hi gher spontaneous pol ari sation Ps, than their unfluorinated counterparts
eg as described in the citeflabka 3r (Gantd) These are useful and unexpected
advant ages. Conpounds of fornmulae IIB, I1C and IID are al so useful
conponents of ferroelectric smectic |iquid 40 crystal conpositions. One use
to whizch they may be put is Fhat ofCN'pitch conpensators" as defined bel ow
wi t h conpounds of _fo I A.ﬂAfe roglectric smectic Iiguid crystal
conposition of t hifls 'rp‘é’g%'ﬁas one or nore C(H'E unds of fornula I
al so contains one or nore "host" conpounds which either 'separately or

t oget her show an Sc phase. Many such host anounds are known. Preferred
host @onpounds arelt Kk n o) ormula 1L, [err] where Ra
and Rb are indepe dé@/‘@'d‘o@a@%@ﬁzéﬂ ,_aT oxy and E? i ndi cates that

t he bi phenyl systemmay carry a Iateralcﬁluorine substituent. Preferred
conpounds of formula Il are those of fprmula II1A below, ie those ‘
descri bed in PCT/ Q . 281 956 Bl F er preferred host
conpoifnds are theﬁf‘m_@i@a%%{zg?? ugr ot er phenyl SIQCO?'general formul a
IV 10 IV 15 where nis 1 orp2 and Ra aggl Rb are independently [err] alklyl
or al koxy. Preferrid erphenyls of forupme LV are those described in EPA
8430494.3 of formm @.@@- cobmsadescri bed iTme®B- A- 8806220 of
Yermula |V B: 26 [er 4 ef erabl®d both Ra and Rb in fornmulae |11
and 1V are n-al kyl or n¥al koxy. O her hewst conpounds i ncl ude

cyanocycl ohexanes ff r a M~ [err] dnd Bhényl pyrim di nes of forumula
VI - R -OCHZCOOCH-R ' IICo
"~

25
Of these, forumlae Il C1, 2, 3, 4 and 5 are particularly preferred.
A fourth class of preferred compounds of formula Il are those of formula IID:-

' w CN
chooc'm o2 1ID
(O)-cooci-a"

35 where R' and R? are as defined in formula Il above. '
_ in all the formulae listed above the following preferences apply. R! is preferably n-alkyl or n-alkoxy
\/ containing 3 to 11 carbon atoms, especially 5 to 9 carbon atoms. R? is preferably Ci - Cs n-alkyl especially
methyl, cyclohexyl, or in particular a branched or asymmetrically substituted alkyl group R? of formula:

40
M~ T
Y¥IZx 4+ 1
-( -2 .--)-3< g3
4 c:,ﬁ:?.;r + 1

where w is 0 or an integer 1 to 5, and each of x and y are independently 1 to 6. Preferably w is 0, and
preferably at least one of x and y is 1. R® may be optically active or in a racemic mixture.

50 In the above formulae, the carbon atom indicated by an asterisk in formula | may be present in an
optically active form or as a racemic mixture.



50 55:where Rc, Re and Rf are independently [err]alkyl or alkoxy and Rd is
n-al kyl. As well as containing one or nore host conpounds, the
ferroelectric snectic |iquidcrERP3P1 8EBbisiton of this invention may al so
contain additives. These nmay for exanple be addivites which broaden the 9

EP 0 391 ' d ' - ' i ,
cnown. corbiathen il bR, f Yfie 4 B bl pAREBRAS ° 0Ty 1

to C12 al kyl or al koxy and (F) indicates a fluorosubstituent nay be 10
present. Additives of formula VI1 Z3R¥eg&rticul arly useful when the host is
or igucludes conpounds of forrmula 111 or 111 A Useful additives when the
host is a terphenyl of formula IV, IVA or |1VB are the cyano-terphenyls of
general fornCkm Vil: [err]cH20Hydpere n is O or lcapcH®Azdpnd Rb are
i ndependent | y=€3 - Cl2 n- aHe+—or n-al koxy. Conpounds or forrmula VII are
descri bed i nCEHgT/ GB88/ 008&Mm(Brgpfognaged additi ves cqgcﬁmngmtgqsw | have a
formala Vil A 25 [err] 30—ene—atre—useful in suppressing SB phases. As well
as cont ai ni ngak-hese addit idmagshfagt,erroel ectric ggﬂé ,é;,g,ui d crystal
conposition of this invention may al so contain ad@itivés Which are "pitch
conpensat or s¢,af the corrpcam@,,%)fc“ﬁgrrrul al is i cH3on@Maicgd y active form
Pitch conpensators are opti cal aCtive conpounds which have a tw sting
ef f 8t on t h€sta 35 phasec*lﬂﬁf*&%:ﬁ”slof opposi t e GHaRBEGI3SsHII0 t hat of the
optically active conpound of fornmula |I. Some exanples of pitch conpensating
addi tives ar&6¥1he conpoundii(@8stieiped i n PCT/ CBXH,0808G )ceipy X: CH [err]
where Ra and Rb are independently Cl - Cl12 n-alkyl or n-alkoxy. If at |east
‘ere of the ofPfxsl |y acti Ve 883)Gapounds of f ordhaCH(GR3) a8 onpound of
formula Il A, then pitch conpensating additives nmay be conpounds of formula
1B, 11Cor Felx7In an al tentecagiognyand preferredeyleh )efnpj tch
conpensation, two or nore conpounds each of any one of fornulae IIA 11B,
Ihl Cor 11D, peBigrably of é,ﬂrclﬁhlb@gﬁlle, havi ng .t V&}?ﬁ(th?&lﬁ%ﬁfés of opposite
andgedness may _

C10H21 CH(CH3)C)oH2)

. The invention also includes the use of compounds of formula | in liquid crystal compositions, and a

~ 30 liquid crystal composition which includes one or more compounds of formula |. The liquid crystal
composition is preferably a smectic C (S¢) liquid crystal composition, especially a ferroelectric chiral Sg
composition. Preferred compounds of formula | for use in such compositions are as discussed above.

Compounds of formula lIA in an optically active form, preferably those of formulae IIA1, 2, 3 and 4, and
especially those of formula IIA1 where R' is n-alkoxy are particularly useful components of ferroelectric

35 smectic liquid crystal compositions. they generally have lower melting pointshigher solubilities in Sg

materials, and when included in such a composition generally lead to a higher spontaneous polarisation Ps,

\/ than their unfluorinated counterparts eg as described in the cited prior art. These are useful and unexpected
advantages.

Compounds of formulae 1IB, IIC and IID are also useful components of ferroelectric smectic liquid

40 crystal compositions. One use to which they may be put is that of "pitch compensators” as defined below
with compounds of formula llA.

A ferroelectric smectic liquid crystal composition of this invention as well as one or more compounds of
formula | also contains one or more "host” compounds which either separately or together show an Sg
phase. Many such host compounds are known. Preferred host compounds are the known compounds of

45 formula I

(F) N |
Ra-coo@-ab 171

where Ra and Rb are independently Cs - Ci2 alky! or alkoxy and (F) indicates that the biphenyl system
may carry a lateral fluorine substituent. Preferred compounds of formula lii are those of formula IllA below,
ie those described in PCT/GB86/0040:



be used. For exanple two conpounds of the same formula Il A but having the
carbon atomindicated by * in 50 formula | in mrror imge
configurations may be used. By uEP@$%i®€Biconpensation the helical pitch
of the ferroelectric snmectic liquid crystal phase may be adjusted to
provide a long pitch. The ferroelectric liquid crystal conmposition of this
i nvention typically but not exclusively has the follow ng conposition,
expressed in wei ght percentages. 55 10 P 0 391 956 Bl Host conpound(s)
30-99 preferably 50 - 90 ﬁgg@\(’)—@)—co bﬂab 0-30 preferably 0 -
20 Cogpound(s) of formula I refe y 5 - 30 Total
100 Such a ferroelectric smecti.c liquid crystal conposition nay be used in
any of theolb\piblerferi A6t cothpolindd dieGheinsvir fborodahdidfitBorstbrphehiab 6 JoRdral Simta &
conposition, for exanple the "Cd ark-Lagerwal|l Device" described in Appl
Phys Lett (1980), 36, 899. ‘The physics of this device and net hods of
constfucting and usiphg one are wel {1 known. Met hods for preparation
of compounds of feg g descri bed. Conpourds of fornula IlA
may be prepared by ajn e f ntlhebic routes, but it is prefered to
start fromthe acid X2 [err] 20 Such acids may be commercially
avail able, or else they may be prepared by for exanple routes Al to A4
shownsi nvheeqn is 1serad gnd| Fﬂ?yol?ﬁ A dRaPReRnlly GreasCr2\Al an #llepxy- (Reeferted daphenyls b X3
and X4: ferupgare these dagcabed ip EPA 34304943 af formuia VA3™ and A4 are: Steps All, A22
THF solvent, My, triisopropyl borate Steps A 2, A23 A33 Et hanol
solvent, palladium (tripkenyl phosphine): toluene, nethyl 4- 40
\owonpacet ate, 2M sodjium gayb te. Steps Al 3, A24, A34 Hydr ol ysi s,
et hanBl sodi um hyar - e@ %ep A21 . 1- Bvdnoal kane,

p

acet one, pot assi um“ays ) ep-A32 D azotisation, KCN Step -
Adl butyl lithium/ -70C/ [err] reacted with the |ithium

G i gnar digg §i3& deberibed in GB-A-8806220 of formula IV B:
25

.Ea—@-@-@-ﬁb VBl

3-@-@-@-‘% VB2
» »

" | Pa-@-@@-&ib | VB3

40 Preferably both Ra and Rb in formulae Ili and IV are n-alkyl or n-alkoxy.
Other host compounds include cyanocyclohexanes of formula V:

and phenyl! pyrimidines of forumula Vi

N
~ 1

where Rc, Re and Rf are indeperidently Ca - C12"alkyl or alkoxy and Rd is n-alkyl.
As well as containing one or more host compounds, the ferroelectric smectic liquid crystal compoisiton
of this invention may also contain additives. These may for example be addivites which broaden the

50
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A5 , Step A42 Hydr ogen Peroxi de Step A43 RBr /

but anone / potassium carbonate / reflux Step A44 . as step A4l.
Step A45 pal | adi-unEP@3%1 988 B} phosphi ne) / tol uene/ sodium
carbonate / nethyl-4- bronobenzoate. 50 Step A46 pot assi um

hydroxide/ INMS [/ reflux. .2 hours. Conpoynds of for a lLlB may be prepared
by nmEsrg fangs 4Bt v o, AR o BRI Sreseliitrde Yot from ¢ ho aci d
Xl: [err] EP 0 391 956 Bl which nay be prepared by route B shown in
figure 2. This route is qﬁ.-)general applicability for use with any

appropri ate hydroxy-ester.’d{n route B the steps are as follows:- Bl

Br onpal kene, but gga ,@, Q Herr] 5 B2 Pot as¥ilum hydr oxi de,
wat er / met hyl at ed spi . Co unds of formula I1C nay be prepared by a
nunber of synthetic routes, but it is preferred to start fromthe acid Xl I:
[err] viderew 4n8 RETYG iAdpEideRRIR do DY APILEr @lkéxy RO ) intliBatés DUbRsubstitueit Hay KeUt € 1S
of @ermésaht. Adopivesco lidrmiid Yl Bre pariguianin esehll whsh ted iwstie br indlutes Gantpdurids bhornmadeeps ar e
as f ol oms:A. Bsefil eddd@ivédOnvhen the Bast is eBbiplydnigirad fonadelValva, or MB @s the kyana-targhemnydst e,

but anodigerewl feenida VIIC2 KOH, water, 2-nethoxyethanol, ethanol. Conpounds of
formula |1 D may be prepared using the known naphthoic acids. These acids
may then be esterified with an appropriately protected al pha-hydroxy acid,
deptot ect ed and corjverted int 0‘\‘h§“nitri le. 25 Sui tabl e routes are
routes E, F and G i i 5, hnd 7. Many al pha- hyq}r,o;y car boxylic acids
.HO CH- (err) COOHR P outes are comerci-alrly avail able, eg
“lactic acid and makhdelic aci .#Ogt__t.ernatively one may start from an al pha
\a»r'ri,poo acid such as‘Wwaline as s nn Fig4route D using the follow ng
steps: D1 SodiumNitrite, [err] D2 (a) [err] nethanol-water 9:1 pH7 30

(b) b %%I n Qrd’b“ﬁ 1d§!d I'-Ql\gr:\d -HﬂearJ iﬂ&gpgddghl@l(k Stté?P ﬁ-aﬂJI of 9—‘4&8@. écmpgurﬁggf errrﬂlfae as

f ol | OWgjj are described in PCT/GB88/00880 Preferred additives of formula VIl have a formula VIIl A:

25

cN
=S R

and are useful in suppressing Sg phases.

As well as containing these additives the ferroelectric smectic liquid crystal composition of this invention
may also contain additives which are "pitch compensators” if the compound of formula | is in an optically
active form. Pitch compensators are optically active compounds which have a twisting effect on the S¢

35 phase which is of opposite handedness to that of the optically active compound of formula I. Some
examples of pitch compensating additives are the compounds described in PCT/GB87/00223, eg IX:

30

cH,
3
© aa-@-@-coeé(ncouu@-ab IX

where Ra and Rb are independently Ci - Ci2 n-alkyl or n-alkoxy. If at least one of the optically active
45 compounds of formula | is a compound of formula IIA, then pitch compensating additives may be
compounds of formula lIB, NIC or IID. :

In an alternative and preferred method of pitch compensation, two or more compounds each of any one
of formulae lIA, 1B, IIC or 1ID, preferably of formula lIA, having twisting effects of opposite handedness may
be used. For example two compounds of the same formuia llA but having the carbon atom indicated by * in

so formula | in mirror image configurations may be used.

By using pitch compensation the helical pitch of the ferroelectric smectic liquid crystal phase may be
adjusted to provide a fong pitch.

The ferroelectric liquid crystal composition of this invention typically but not exclusively has the
following composition, expressed in weight percentages.

55
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Route.E 35 E1l As step D2 E2 N, N-di cycl ohexyl carbodiim de (DCC),

4- (N-pyrrolidino)pyridine (N PPy) err] 5% Pd/ C, hydrogen, ethanol E4
(a) oxalyl chloride, benzene; DVEP@3® a?& us ammoni a, diglynme 40 E5
[err] DVF Route F FI 45 [err] 50 - ethyl acetate, hydrogen chloride
F2 KOH, ethanol, water E3 as step Route F (Contd) 55 F4 oxalic

aci d, 90% aqueous et harhsst delapound(s) st ep| BR-986 profarablg 50 €80 f st eps anal ogous
to steps E3 - E5 12 ARiti®(391 956 Bl| Rew#0e @ei@Bbly 0-20 hydrogen, 5% [err]
met hanol (starting co gundigbat fhemilel acBFP [referably 5-88 4t ep D2 using

net hagol sol vent 5 Gotal .DCC, N{PPO fferr] 4 hydr ogen, 5% Pd
-C, ethanol Gb-&6 as steps E4 and E5 Related routes nay be used to

prepare ot Bedh aevaeRbAEIsmefic i EHsRI dompositibM mePbk §58d I, anfr oftRélkrigwn YWpésedd i Nt S
t he par tdrgstt aévicd IsGitable i isidA @ composition] féc@kanpte the rClatk-Bagbrwall DéviceX as¥pribed ¥ Appl  may
be: 15 Phys Lett (1980) 36, 899. The physics of this device and methods of constructing and using one are well YA

20 2510 known.
Methods for preparation of compounds of formula | will now be described.
Compounds of formula lIA may be prepared by a number of synthetic routes, but it is prefered to start
from the acid X: ,

15 (M (3
El@-@-ccm{ X
VoS
20 Such acids may be commercially available, or else they may be prepared by for example routes A1 to
A4 shown in Fig 1 starting from known compounds, yielding the acids X1, X2, X3 and X4:
F
1
25 R -COCOH X1
F )
Rl@@—com{ X2
e | . F '
R coon X3
F F
LSO~
R COCH X4
. ©2©) |
U/ The steps in routes A1, A2, A3 and A4 are:
Steps All, A22 THF solvent, Mg, triisopropyl borate
Steps A12, A23 A33 Ethanol solvent, palladium (triphenylphosphine): toluene, methyl 4-
40 bromoacetate, 2M sodium carbonate. _
Steps A13, A24, A34 Hydrolysis, ethanol sodium hydroxide: H2S0s.
Step A21 1-bromoalkane, acetone,potassium carbonate.
Step A32 Diazotisation, KCN
Step A4t butyl lithium / -70°C / B(OCHa)s reacted with the lithium Grignard reagent.
45 Step A42 Hydrogen Peroxide
Step A43 RBr / butanone / potassium carbonate / reflux
Step A44 as step Adl.
Step A45 palladium (triphenylphosphine) / toluene/ sodium carbonate / methyl-4-
bromobenzoate.
50 Step A46 potassium hydroxide/ IMS / reflux 2 hours.

Compounds of formula lIB may be prepared by a number of synthetic routes, but it is preferred to start
from the acid XI:

. (F) (F) Q)4
_ |
R -cnacu-(-crxz-)r-o-@-©-3-(-@-);COO‘* XI

1



30 in.the preferred fornula 11 conpounds di scussed above. The invention

wi || now be described by way of exanple only, with reference to Figs 1 - 7
whi ch show preparative routes fRRFO3WROBYUs of fornmula I, and Fig 8 which
shows a cross sectional view through a liquid crystal display device. 35
AbbreV| tlons solid crystal .= nemati-c

=t ’;’6’ prepafdesfm%q @smewF e 3. i g e R P Y o
(el ti

Iqu|d crystal transitions, eg CG1, are in -
degr ees gpn ol: Routes Al and E to prepare: 50
[errd Stgp Sitim te, e{ﬁg,gtgdgp,ﬁoct oxybi phenyl - 4-carboxylic acid was
ﬁl

first pr%ﬁﬁ&ﬂd@& idrmGla l@HaPl% P8pardat by humBer3f SYiete bilistObR RGE S¥wians e (959)
(made hom thbagdsi:d brom nation of 2- uorooct oxybenzene) was di ssolved in

dry tetrahydrofuran (250m ) and slowy added to a m xture of magnesi um
turnings (8.5g) and 13 EP 0 391 956 Bl tetrahydrofuran (50m ) containing

a cnystal of |od|m€) d reaction was initiated by heating the

sol ution. After t|on dbron1de solution the m xture was stirred
and refl uxed uﬂ GHgQROH t hi s sol ution wa¥Lk hen
transferred via a T1exT- needl |nto a solutlon of triisopropyl borate (123g)

in tetrahydrofuran (10m) at [err] in a:-nitrogen atm)sPhere over 30

m nut eWhichTRey bei Brenared byzaster Grehewn jn|figype - This raute !ﬁ/é’F ganara! app CPB'BYﬁ%aEhE’@P%{PUr e
over 3algphel In oy G the sigpssare,3ffeliews:o the ni xture and the organic | ayer
separated, washed with brine, dried and solvent renoved. The crude solid
Wels dr n vacuo at [err] Yi eI d 80. 4g. The product (32.2g) in nethylated

irits 50 0. of diumtetra
\?‘Itdr ﬁ’ohenéé p%‘% ' '°"’2E°q§(ig‘ ﬁ%ﬁ "} b°'%f° g'(%b‘%"; er'é}mst hyl 4-br onpbenzoat e
(21.59) %ﬂp&b he? )p tedd rI’f&mg the known naphthoic acids.

These acids may then be estenfled with an appropriately protected alpha-hydroxy acid, deprotected
and converted into the nitrile.

25 Suitable routes are routes E, F and G in Figs 5, 8 and 7. Many alpha-hydroxy carboxylic acids HO-CH-
(R2)COOH for use in these routes are commercially available, eg lactic acid and mandelic acid. Alternatively
one may start from an alpha amino acid such as valine as shown in Fig 4 route D using the following steps:

D1 Sodium Nitrite, H2S0,.
D2  (a) K2CO3, methanol-water 9:1 pH7
30 {b) benzyl bromide, DMF
The individual steps of routes 5, 6 and 7 are as follows:

Route E

85 E1 As step D2
_ E2 N,N-dicyclohexy! carbodiimide (DCC), 4-(N-pyrrolidino)pyridine (N-PPy) CH2Cl»
/ E3 5% Pd/C, hydrogen, ethanol
E4 (a) oxalyl chloride, benzene, DMF
(b) aqueous ammonia, duglyme
40 E5 SOCl, DMF

Route F

F1

@
50 ethyl acetate, hydrogen chioride

F2 KOH, sethanol, water
F3 as step D2

Route F (Contd)
665
F4  oxalic acid, 90% aqueous ethanol
F5 as step E2
F6  a series of steps analogous to steps E3 - E5

12



10 carbonate (100m ). The m xture was heated under reflux and stirred
vigorously for 16 hrs. After cooling, the reaction mxture was poured into
water and the organic |ayer sepaFER{0:31 9%88laqueous layer was extracted
twice with toluene and the conbined organic |ayers washed once with water.
The sol vgn s renoved, and the dark brown solid chromat ographed on

al um na M usi ng a m xture of dichl oronet hane and petrol eum et her.

Yield 46. Q4. Aft sthe yi el d was
24 4g: G * (I 3**%;#55‘3&%%? ot BRI 00) v

di ssolgved dzn 90%@¢ hanol (2000 m) and treated wth 20% aqueous
sodi um cardaonat ehydfbbéd 5%1:@.@@,{3@& 7 The solvent was renoved at [err] under
vaccuum argé-dshenasibpa EE@id B3I cal | y renoved usi ng di chl or onet hane (600 m).
The | act i c Raatbdiroes Mayheudbd @l prepiva Sthek compouri@of idiméls ya.di et hyl formani de (12
M) and bemzyitestE, 613hdle, X Bpr8senis theqadiewlar groap behwseriiRN BridaE00 ik formuls b kod bxamplewa s
stirred rhaybel6 hours. Sol vent was renoved under vacuumat [err] water (600
m ) was added and the product was extracted into ether. After drying over
sodi um sul phate the e ther layer was distilled to yield a colourless oil bp
88-90 * Cat 0.5 mm Hg/Yiseld 279g, 70% glc 99.2% 25 Step E2 The product
fromStep Al 3 (109) msMor 16 hrs with dryytoluene (120 m),

oxal yf® chloride (1 2.4q) drops of dry DMF. The tol uene was
distilled off and the acid chloride and redi ssolved in toluene (40 30 nis)
and added to the product fromStep EL (4.41g) a pyridine (20 nis). The
hi%ture was stirred for 36=ari(nut B @ -then heatygd under reflux for 3
\adurs, After cooling the sol uti orF ca ully neutralized with dilute
hydrochl oric acid, the organic |ayer was renoved and washed wi th sodi um

bi car bonat e sol uti on, the wat . After drying, the organic |ayer was

chr omat ogr aphed on aI um od165% after crystalilCi za- tion from | MS.
35 Step E3 The product fr o et E2 £8.2g) was dissolved in ethyl acetate
(65 ns). 5% Pd on carbon (1g) was added and the m xture stirred under a
hydr ogen at nosphere overnight. The catal yst was filtered off and the 40

sol uti on evaporated and @ solid dried under Yacuum Yield 98% Step
E4 The product from Step @ was stirred at [err] with tolvene (100

m ), DMF (10 drops) and oxal yT 45 chloride (2.87g) for 3hrs. The solvents
Wet e semoved and the acid chioride dissolved in day dich- | oromethane (100
m s). Tdnthaipsfeged omuladl cempoundsidistussodrbovesr e of di chl or onet hane (100 ml) and
cone anmonfh® iaentien will-now pelesgribedRyayay £ example Oniyi withtreferencarte Eigs 4 - ¥ which ghow1 0

m nut es PEAPRRYVeH] %“%?t for eamppunga © T°"'€“190b apg g 8phich shersp efpts seftional yiewthreygh a
separ at diguid gnygtal Isg'é\h ik ayer yielded 49 of a white solid. This was dried at
[err]® unq)%r vacuum and used in the next step. 50 Step E5

_ revuations
_/

C = solid crystal

N = nematic liquid crystal

40 Sc = smectic C

Sa = smectic A

1 = isotropic liquid

All temperatures (melting point, bo:hng point, liquid crystal transitions, eg C-l, are in degrees centi-

grade).

Example 1: Routes A1 and E to prepare:

CN

. F
]
50 c8Hl70'© -@-COO-(;H-CH_.’

Steps A11 - A13
3'-fluoro-4'-octoxybiphenyl-4-carboxylic acid was first prepared by the following method:

4-Bromo-2-fluorooctoxybenzene (95g) (made by standard bromination of 2-fluorooctoxybenzene) was
dissolved in dry tetrahydrofuran (250mi) and slowly added to a mixture of magnesium turnings (8.5g) and

13



DVF (8
E4 (49
t hi ony

extrac
crysta
produc

consg s
This ¢
transi

109.6 C Nné ptiitetl $2.26) (h2nefhpstsd apiait (B0MI) Prad P&Idbd @6 a Afhduf€rep dallddium tebis (err)

Tilt (

70 10 carbonate {10rhl]. T6& mixture was heatdd’ und8r r6fllix and stirred viga2disks Tor 36 hrs. After cooling2the 56

22.0 5
33. 33"

15

20

25

40

60

55

m) was added to thionyl chloride (10.7g), and the product from Step

), dissolved in dinmethylformanm de (40 m), was added to the cool ed
| chloride solution. Thi FREIRNIBBhs stirred at 55 [err] for 2
hours and t hen ice/water (200 g) was added. The product was isol ated by

D drofota (?&m .%5” 0 %Qr Eg&sc%‘n Ld | ’f&ﬁ’ fihd Gk
Hﬂe i @ ot ond
F} du't%f rtﬁaastra f&;sd%ﬁl %{. mtota § o %@4 2§5)ein |

oi(ul%ﬁ irQ %F 76‘(9msarmﬁ) birFathésp ﬁU
IN & 1Pro

Qémﬁatwaaﬁbdha th@ oki6d hritdoNEnt RERIVEd. LTnE Srudéd 4dlid lwas sl ﬁrvx&b&k 20°C.
iiela186.4g. 20 Sc at roomtenperature and below SC-SA 83 * C [err]

@iiphgnyipBosphine) (0.8g), tohdnd& R00rhl), methyl 4-bromobiBnfdate (21.5g) andla. ZM Sflution of sodium

paction ‘mixture wésGpogred Jip water and the organic layer separated. The aqueous layer4dwhas extracted

Tine with taluapspénditiedcopbined orgdnis layprswashed oiae with water. b, sollent wesrdmévedrand hi s
conposihe idark brope galigl chyemaiograrhed QB@'W""BM QOg)ctising e iy efdlichiomptbane jendpelrieire 2 F

sther. Yield .9g. After crystallisation from methylated spirits the yield was 24.4g : mp 90°C. HPLC 99.9%.
Step Et

S-(+)- lactic acid (200g) was dissolved in 90% aqueous methanol (2000 mi) and treated with 20%
aqueous sodium carbonate until the pH was 7. The soivent was removed at 50 *C under vaccuum and then
azeotropically removed using dichloromethane (600 ml), The lactic acid potassium salt was dissolved in dry
dimethyl formanide (12 ml) and benzyl bromide (278 ml) added over 30 minutes. This solution was stirred
for 18 hours. Solvent was removed under vacuum at 40-50° C, water (600 ml) was added and the product
was exiracted into ether. After drying over sodium sulphate the e ther layer was distilled to yield a
colourless oil bp 88-90° C at 0.5 mm Hg/Yield 279g, 70%, gic 99.2%.

Step E2

The product from Step A13 (10g) was stirred for 16 hrs with dry toluene (120 ml), oxalyl chloride (12.4g)
and ten drops of dry DMF. The toluene was distilled off and the acid chloride and redissolved in toluene (40
mis) and added to the product from Step E1 (4.41g) a pyridine (20 mis). The mixture was stirred for 30
minutes at 20° C then heated under reflux for 3 hours. After cooling the solution was carefully neutralized
with dilute hydrochioric acid, the organic layer was removed and washed with sodium bicarbonate solution,
then water. After drying, the organic layer was chromatographed on aluminium. Yield 85% after crystalliza-
tion from IMS.

Step E3

The product from Step E2 (8.2g) was dissolved in ethyl acetate (85 mis). 5% Pd on carbon (1g) was
added and the mixture stirred under a hydrogen atmosphere overnight. The catalyst was filtered off and the
solution evaporated and the white solid dried under vacuum. Yield 98%.

Step E4

The product from Step E3 (5g) was stirred at 20°* C with tolvene (100 ml), DMF (10 drops) and oxalyl
chloride (2.87g) for 3hrs. The solvenis were removed and the acid chioride dissolved in day dich-
loromethane (100 mis). To this solution was added a mixture of dichloromethane (100 ml) and cone
ammonia solution (1.5 ml) over about 10 minutes. After a further 10 minutes stirring at 20 C, water (200
mis) was added and the solution separated. The organic layer yielded 4g of a white solid. This was dried at
40° C under vacuum and used in the next step.

Step E5

DMF (8 ml) was added to thionyl chloride (10.7g), and the product from Step E4 (4g), dissolved in
dimethylformamide (40 ml), was added to the cooled thionyl chloride solution. This mixture was stirred at
10.75°C for 2 hours and then ice/water (200 g) was added. The product was isolated by extraction into
ether followed by chromatography on silica gel. After crystallation from heptane a white solid was obtained.

Yield 2.8g . The product chowed C-I transition at 56°C

14
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[err] .45 [err] was prepared using the acid prepared in steps All - Al3 of
Exanpl e 1 above, and route D. The experinental conditions for route D were
the same as used for steps 4(1) ERO I B8 B Exanple 5 on page 31 of WO
87/07890. C-I [err] The extrapolated Ps value of a 10 wt % solution in

t he Sa”‘é!MrQ‘éanp‘reWSta' host as used in mxture Exanple 1 was [err] below -

the Sc- n tenperature. In a host mxture consisting of a 1:1:1:1

rati o of tﬂrmaswlc%me&.cfr.er. aar Fctur & Wisl prebared whi céas.é&lof%ﬁ@ vﬁ@ht%e&&.oﬁofws

[err] (ahd priubt df BRp EX it 2pol a Ps was 236[err] Using anal ogous nethods,
conpognds of anal ogous structure but where R3 was [err] [err] starting from
L-l euci ne, L-isoleucine, and L-norleucine were prepared. 5 The
following results corrpare the Kol ubility of the conmpqunds of exanples 1 and
2 in the hOStch b@o .Ltf eranple 1, thei} nelting points, and
t heir extrapol dllow Sc - SA, wifh the corresponding
val uew for ther run or, at ed'\g aI ogues. Coripdwhd

soly _@ 65 (D) [err] [err] 2% T xture -
exanpl es are v'én usr nﬁﬁgds of exanpl es V\Dbﬁreg%t@d t aki ng

advant age of therr I‘; ol ubi y: [err] configuratipns. gyxture Thi s
m xt u1r5e shomm;}ulg (-@]-C‘% ..(,71.[15 |

This composition had the following properties:
(1) Liquid crystal transitions:

20 Sc at room temperature and below
Sc-S, 83°C
Sa-N 109.6°C
N-1 137.140°C
(2) Ferroelectric properties:
25
Tomp (*C) | Ps(nCecm™) | Tilt(*)
- 80 3.39
; 75 9.67 215
~ 70 14.11
65 17.78
60 20.67
55 23.56 22.0
50 26.67
% 40 33.33
\/ The extrapolated Ps of the cyanohydrin compound, deduced from this composition, 20°C below the Sc -
S, transition was 190 nCem™
o Example 2
F CN
: | ~ CH3
e n-Cghty .0 O~ O)-C00c-i
N CH,

was prepared using the acid prepared in steps A11 - A13 of Example 1 above, and route D. The
experimental conditions for route D were the same as used for steps 4(1) and 4(2) of Example 5 on page 31
of WO 87/07890. C-l = 50°C. The extrapolated Ps value of a 10 wt % solution in the same liquid crystal
host as used in mixture Example 1 was 250nCcm™* 20° C below the Sc-S, transition temperature. In a host
mixture consisting of a 1:1:1:1 ratio of terphenyls of formula

15
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EP O 391 956 B1 F [err] This m xture showed: [err] 25 Exanple 3 Routes B
and E Preparation of: [err] 35 Step Bl Mt hyl

4- hydr oxybi phenyl - 4- car boxy| at e,EP(QLgﬂ:B 6tﬁ'om)pentene (12.7g) but anone
(200m ) and anhydrous potassi um carbonate (22g) were stirred and heated

under. W #3ad Gl d G BT B9 G 2R L RAPs (ol ke and the ol 1d

washed w 1 h acet one trates were evaporated to

dry“es g&:ﬂ&%l&d&'rﬂetﬁoﬁsddo ARG BEAnBEgGs Srafddrout w érﬂé(}@%b‘%ﬂs\éh éh( ?zgn(z x 50
1), ?(ﬁ-lj » i) st ng aﬁ@l , BYs3Bira! 4nd LinBriddbiNd Weste pre

cr y%t a | RS fdlidws o ssnb.ﬁty biSthe cAnfpbihd2 BiCbxarmSit 43d 24P the host Fidurdr oduct
from Sisa@ inEixt(rd raﬁgba 1vvm&r ﬁBIﬂd’gr;ﬁ%?dhd tHafR @ktRfolaldtrR vali6d dt BoeCToBlbw 8; Ng4iwin Wi t h
pot asi #etdnsshondinghalubSiorkBgin unidtifdted(adllogibs. and net hyl ated spirits (100 nl).
The solution was poured into water (100 ms) and acidified wity cone Hce.
The solid was filtered off, washed with water and dried in vacu After
crystallizati Macetl c acid a yield 88359 wadRtound. %§9 6% 50
Step E1 S—(+) ctl c acid (8M0g) was dissolved in 90% aqueous net hanol
(2000 m) , o?g queous sodi carbqpate until e pH was 7.
The sol vent @lb {{@E under vac m and Phen azeot¥’ c())gl cally
remé)%ed usi ng d| chI or onet hanGN(GOO m). The lactic acid potassiumsalt was
di sl ved i@ gd @ Id&b“ rmani de (12 m) anggbenzyl bronide (278 ni)
added ove;1 L?lﬁn @I S sl({)lf&l on was stirred p'(é 16 hours. Solvent was
renoved under va::@v at_[err vaat er (600 mM) was added and the product was

‘ext ract edm-qn .Qx)odmm ng over sodigm sul pRate the eoher |ayer

\V\éSéjIStIHe‘d coI rl%ess oil bp [err] at 0.5 mm Hg/Yield 279q,
70% gl c 99. 2% 03 956 Bl Step E2 The product from Step B2
(109) wasnse -moecmn(hn t ol ungpi( 120 b)), oxal yl2gohl ori de
(12. 49) and dry, - tol uene was distilled off and the
acid chl orlde an d| s{0l ve n tol uene (40 5 nls) and added to the
prodyct fPoPy ‘FQ?C@ 9115)5 ne (20 nis). ®Re mi xturd@6las stirred
for 30

n-cgﬂlgo-@-@--coogtlcug Cit,), 10% 67 170

Two more mixtureo examples are given below. using compounds of examples 1 and 2, and taking
advantage of their high solubility:

% n-Cgl, 0 -@«@~coo-@-c7ul §R 20 M wt
n-Cng?O-@-@-GOO-@-ujHu-n 20.77 yt %
n-C_H, 0 -@-@-coo-@-c?nls-n 20.23 wt o

- n-c,.nl?o@-coo-@-csun 16wt

n~csnl7o-@—@~coo HOH(CH,), 16wl asymmetric centres

30

o CH _ (%) in these two
n-Cglll.?O-@-@—COO%{CH? 7 wt & were of opposite
confipurations.

55 This mixture showed: Sc-Sa 28°C, Sx-N 73°C. N-1 88.6°C
Ps at 18°C = 46 nCcm™!
..8°C = 66..
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mnutes at [err] then heated under reflux for 3 hours. After cooling the
solution was carefully neutralised with dilute hydrochloric acid, the
organi c |l ayer was renoved and waEROB8Ni%EBIodi um bi carbonate sol ution, then
water. After drying, the organic |ayer was chromatographed on al um ni um

Yield 65% after crystal- lisation fromIMS 10 Step E3 The product from
Step E2 (8.29) was di ssol ved_in et!] acetate (65 ms). 5% Pd on carbon
(1g) was added naag -ecbo ogni Ln a hydrogen 2. rospiger e

overni ght. The cat Iter of f d the 15 solution evaporated and

the wRite solid dri ed -- acuu |eI d 98% Step E4 The product from
Step E3 (50) \/\/aSI-GgHiZ[ @ +¢qo &ene (100 ni),2M0R ¢¥b drops) and
oxalyl 20 chloride"( or 3hr solvents were renoved and the acid

chl ori de di ssol ved | n o thane (100 mMs). To this solution was
added a mi xt ur eBof @ }-mnd cone armhidd w8l ution (1.5
m ) ower about 10 mnut S. ter rther 10 mnutes stirring at 20 C, -

water (200 m s) vvas adg the ution s rat ed The organic | ayer
yi el ded 4g of 2GpliyA @ ‘@ dﬁ"t"&facuum and used

in the next step. 25 Step E DIVF(8 m ) saddedtothlonyl chl ori de

(10.7g), and the fr ed|n dlpethylformamde
(40 nf¥, was a&dggétsg'@'(?@g}@ﬁgﬁ{ég )ﬁ*&“?‘ Yol ut i DX This mxture
was stirred at 30 [err] forPé hours and t hen |ce/wat er (200 g) was added.

The product wag, nto ether follo
cHr onat ogr aphy onS%ﬂ S%rlygt allation from \t,t!:‘.'gtﬂ%e a white

sdlid_was obt ai ned. Y|F Id 2. 8g. Npﬁture Exanple 3 35 A ferroelectric

snmectic | I qui dpceyist @ mgmqepar ed which consi s§ ggzof a 10 wei ght
% sol uti on of theégr"od tep¥n:-"40 1 :1:1 [err]
by wei ght 50 F This conposition

had the fofiOmbld sREWRRAE LS, 85 82.408)S,LN GlH4Gec; NS #7.60¢ ASIRIbICORS6.40RC cm—1SC at
room gsenperature and bel ow Sc-SA 83 C SA-N [err]

Example 3 Routes B and E Preparation of:

~ 30 }
CHy=CH (cn,_)‘;o (O CH-Chz
35 Step B1
U/ Methyl 4-hydroxybiphenyl-4-carboxylate (179), bromopentene (12.7g) butanone (200ml) and anhydrous

potassium carbonate (22g) were stirred and heated under reflux for 16 hrs. The colled solution was filtered,
and the solid washed with acetone (1001 1). The combined filtrates were evaporated to dryness, taken up in

40 dichloromethane (200 m)), washed with water (2 x 50 1), dried over sodium sulphate and evaporated to
dryness. The solid was crystallized from methylated spirits. Yield 20g.

Step B2

45 The product from Step B1 (19.5g) was stirred and heated under reflux for 2 hours with potasium
hydroxide (8.4¢), water (30 ml) and methylated spirits (100 ml). The solution was poured into water (100
mis) and acidified wity cone Hce. The solid was filtered off, washed with water and dried in vacuo. After
crystallization from acetic acid a yield of 15g was found. HPLC 99.6%.

s0 Step E1

S-(+)- lactic acid (200g) was dissolved in 90% aqueous methanol (2000 ml) and treated with 20%
aqueous sodium carbonate until the pH was 7. The solvent was removed at 50° C under vaccuum and then
azeotropically removed using dichloromethane (600 ml). The lactic acid potassium salt was dissolved in dry

55 dimethyl formanide (12 ml) and benzyl bromide (278 mi) added over 30 minutes. This solution was stirred
for 16 hours. Solvent was removed under vacuum at 40-50° C, water (600 ml) was added and the product
was extracted into ether. After drying over sodium sulphate the e ther layer was distilled to vield a
colourless oil bp 88-90° C at 0.5 mm Hg/Yield 279g, 70%, gic 99.2%.
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[err].18 EP 0 391 956 Bl (2) Ferroelectric properties: Tenp [err]
Ps(err) Tilt [err] 5 80 3.39 75
9. 67 21.5 70 14. EP@891956B1 17 78 60 20. 67 10

55 _ 23. 56 22.0 50 26. 67 40 33.33 15 Exanpl e -
4 Prep bon of 20 [err] 26 Using Routes C and E Step Cl1 30

4- nony 4- bi phenol (59.4g), ethyl bronpacetate (26n1) pot assi um

F s P i S

UG n &dsufa ol (x@my ha wgsdst.r

71. 6% mifRies a9 8%hen ErRieuQ%ﬂ h& PhdeRd U r bbdARg R Stlutlor- @y nd@raisegat ed
on a swma«w}od‘manc arbnd"“ih‘é ahib) 126t twas Foménad BAd wastied Git eaamn b.dm:wie doffeH,) and
2- met hingy QB A drkY) Me) orgafiie Qafer Wat0dhkonfatogiaptidd oh Maluiiniuie tiyd €596 e’ Riyktalt S Was
added lisandneﬂmﬂsfoam ng. After cooling, conc. HCL was added to adjust the

m xtwire to pH. The m xture was then stirred and heated for 1 hour. After
cool ingtepE® solid was filtered and dried at [err] under vacuum Yield 43g.
Step E1 S-(+)-Lactic acid (200g) was dissolved in 90% aq. nethanol (2000

m ) and tTheatodust pro ISteEG%i 29) 48s digevivad inj athyl ecetaleolB®imis). (i Pd on basbqoHiigdaves 7. The
sol veneddagandrthaypiytte stired usder]a hydrgean atrepsehern QiproiohtiBhe calalus wesfiieted off pnd Berov ed

usi iy EAIEeN YpRATRGRAA &e iq drie¢ yeder yaceym: Yigldi®8%pot assi um salt was di ssol ved
.| n dr yStep E4

<
Y The product from Step E3 (5g) was stirred at 20° C with tolvene (100 mi), DMF (10 drops) and oxalyl

20 chloride (2.87g) for 3hrs. The solvents were removed and the acid chloride dissolved in day dich-
loromethane (100 mis). To this solution was added a mixture of dichloromethane (100 ml) and cone
ammonia solution (1.5 ml) over about 10 minutes. After a further 10 minutes stirring at 20° C, water (200
mis) was added and the solution separated. The organic layer yielded 4g of a white solid. This was dried at
40 C under vacuum and used in the next step.

25
Step E5

DMF (8 mi) was added to thionyl chloride (10.7g), and the product from Step E4 (4g), dissolved in
L dimethylformamide (40 ml), was added to the cooled thionyl chloride solution. This mixture was stirred at
30 10.75°C for 2 hours and then ice/water (200 g) was added. The product was isolated by extraction into
ether followed by chromatography on silica gel. After crystallatlon from heptane a white solid was obtained.

Yield 2.8g.

Mixture Example 3

85
S A ferroelectric smectic liquid crystal mixture was prepared which consisted of a 10 weight % solution of
o/ the product of Step in:

© ¥ OO wo@- Cshu
1:1:1
CaHnO @ (.00<©-Q5\4., by weight

mixture
c'mso@@m{c}cms
F

This composition had the following properties:
{1) Liquid crystal transitions:
65 Sc at room temperature and below
SC'SA 83°C
Sa-N 109.6°C
N-l 137.140°C

50
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di met hyl f or mani de (1200m ) and benzyl brom de (278m ) added over 30

m nutes, this solution was stirred for 16 hrs. Solvent was renoved under
vacuum at 40-50[err] water (600nFR 0383 988BAd and the product extracted into
ether. After drying over sodiumsul phate the ether |ayer was distilled to
yield a c ur | oil hp 88-90 * Cat 0.5 mmHg. Yield 279g; 70% glc 99.2%
[err] Stegi)ggm?ﬁéﬁcp?m (er fromStep C2 (10g) was stirred for 16 hrs with
dry toluene (1 20m ), oxaly—chloride (12 4g) and tem drops of dry

di met hyl f or mani de. The tol J‘:eﬁ@w(a@) i RliGlams®) bt (ah{l the acid chloride

redi sgol ved in toluene (4041 s) ggnd hddeggho tlhe profluct from Step El
(4.41g) on pyridine (20m s). The m ktur ggpas stayg efl for 30 minutes at

[err] then heated under refluxzdor B hauns. ter cpoling the solution was
~carefully neutralized with|dilese hydraeghzBoric acid| the organic |ayer was
removed and washed wi th sogli unsi caj - 120.67 0 391 956 Bl bonate

sol uticon, then water. Aftef dr$$ng,|thedségani c2dmyer was chronmat ographed
on alumna. Yield 8.59; 65% afler fLry<LB&Flizjtion fromIMs. Step E3 5 The
product from Step E2 (8.2g] wa40di spol ¥8@in fthyl pcetate (65ms). 5% Pd
on carbon (1g) was added and the mxture stirred under a hydrogen
arnozphere overnight. Tha catalyst was filtered off and the sol ution
evapolatgggmmédl t he white solid dried under vacuum Yield 6.7g; 98% npt
[err] 10— Step E4 The product from Step E3 (5g) was stirred at [err] with
.Tol uene Rrep@fdtidn)of di net hyl f or mam de (10 drops) and oxalyl chloride (2.879)
fdr 3 hrs. The solvents were renoved ‘and the acid chloride dissolved dry
gt chl gronet hane (100 m). To this solution was added a mni xture of

di chl‘or onet hane (100m ) and conc 15 ammoni a sol ut®¥n (1.5nm ) over about 10
m nutes. After a furt r¢n %@_‘@; i f ter (200 ms) was
added and the sol uti onher&ggﬂa ed h rga bapaégng'\xﬁded 4g of a white
solid. This was dried at [err] under vacuum and used in the next step. Step

E5 20D et hyl f ormam de (8mls) was added to thionyl chloride (10.7g), and
t he proquct f&to |, St D 4, dissolved in dinethylformam de (40m ), was added

to the chloride solution. This m xture was stirred at [err]
for 2 h and then ice/water (200g) was added. The product was isol ated
by, extr f into ether followed by chronmatography on silica gel. After

crystal |'i zghdnAByldiiinedte oG eyl \brbhbacsiath | Shnii2 BotdssiuPdatoné] (o) &ldCbutandid: Mot
[err]  (geomi) were stirred and heated under refiux for 28 hrs. The hot solution was filtered and allowed to cool
with stirring. The product was filtered off under vacuum and dried. Yield 53.7g; 71.6%. Hplc 99.3%.

Step C2

C The product from Step C1 (53.7g) was heated on a steam bath for 5 hrs with potassium hydroxide
N/ (20g), water (60ml) and 2-methoxyethanol (800ml). About 400ml of industrial methylated spirits was added
1o reduce foaming. After cooling, conc.HCL was added to adjust the mixture to pHi. The mixture was then
stirred and heated for 1 hour. After cooling the solid was filtered and dried at 40° C under vacuum. Yield
43g. o

Step E1

S-(+)-Lactic acid (200g) was dissolved in 90% ag. methanol (2000 ml) and treated with 20%aq.
potassium carbonate until the pH was 7. The solvent was removed at 50°C under vacuum and then
azeotropically removed using dichloromethane (600ml). The lactic acid potassium salt was dissoived in dry
dimethylformanide (1200ml) and benzyl bromide (278ml) added over 30 minutes, this solution was stirred
for 16 hrs. Solvent was removed under vacuum at 40-50° C, water (600ml) was added and the product
50 extracted into ether. After drying over sodium sulphate the ether layer was distilled to yield a colourless oil
hp 88-90° C at 0.5 mmHg. Yield 279g; 70%, gic 99.2% [«}3* = - 12.9°

Step E3

The product from Step C2 (10g) was stirred for 16 hrs with dry toluene (120ml), oxaly! chloride (12.4g)
and tem drops of dry dimethylformamide. The toluene was distilled off and the acid chloride redissolved in
toluene (40mis) and added to the product from Step E1 (4.41g) on pyridine (20mis). The mixture was stirred
for 30 minutes at 20°C then heated under reflux for 3 hours. After cooling the solution was carefully
neutralized with dilute hydrochloric acid, the organic layer was removed and washed with sodium bicar-

&5
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M xture Exanple 4 30 [err] 45 This material- had the foll ow ng
properties: Roomtenperature and below [err] Tenp. [err] Ps (err) 50

80 7.3 70 - 1EP 0381956 B1 16. 4 50 22.2 40
31.1 55 20 EP 0 391 956 B1 Exarrpl e 5 Preparation of: 5 10 using route E

ﬁéf Eaﬁé e %J;);géﬁgj rfa;?*%g ionnb 5 18 e® sEPRekFitned oy AT B Bre
SOl ven

t' was renoved at [err] under vacuum and t hen
azeot rggb%gl |y renoved using dichloronethane (600 m). The lactic acid
pot agsiumsalt was dissolved in dry dinmethylformanide (1200 m) and benzyl
brom de (734 Brobilict e bash €2/ @12g) s HisBoNeBSn oth{liaBetitd (B8knisR 59\BS of Lrbonilg)'was 16
hour s. adieh ¥Wiithe Wikfurd iIFEY/ @derl Y BlogendsemidzBherd overightl ThaSaRlyst(Wad fiterd)offéAGthadded
and t heolpiow eidpdratedddana Xielwhité sulld Widd lundk eum. Adeldes.7grlearé mpt 16veg. sodi um sul phat e
the ether |layer was distilled to yield a colourless oil bp [err] at 0.5 mm
Hg. i 8legd E279g, 70% glc 99.2[err] Step E2 25 6- Oct oxy- 2- Napht hoi ¢ aci d
(15g) [prepared by standard met hods] was condensed with the product from
Step E1 (T8e IBgct ipmdSters &B (9a) gvab stiredcas B OC it Tokiengi (90mbr dimethiiterneamid®000 nl )
and adédiops) and ¢xplyhehlotdedé 87} fond hip dTHOGe'V‘é;!?OVGRijWPHe"W%F‘m ehigride diggolved syl at 20
C for dichieramethane (K mihtle thistselption s tad e off dighiaromgthape (1001 Andieangit e '
sodi’BinfPPend selion (-5 pyer kot 10 finutes/ftes # %zrther 1'?‘!@'"%%’"@ 8 %z (WaRE 20 mMiRd on
sodi unV&ypddRct and the go H$‘JI9P |s1”?a?EdeT ecypRRicrIaveh vigien 4Pl Whjte iy TR WRS, desli &t o
cr)/staf‘? T 0er YRCUP 3 b‘éf‘f"d\‘ee Wirit (hp

W Step E5
20

Dimethylformamide (8mls) was added to thionyl chioride (10.7g), and the product from Step D 4,
dissolved in dimethylformamide (40ml), was added to the cooled thionyl chloride solution. This mixture was
stirred at 10-75° C for 2 hours and then ice/water (200g) was added. The product was isolated by exiraction
into ether followed by chromatography on smca gel. After crystallization from heptane a whlte solid was

25 obtained. Yield 2.8g, Mpt 108-110°C.

Mixture Example 4

“ o .
C‘B“l?@@‘“";@'%“u ]
: 1:1:1
35 '335170-©-©~CCO-©—05311 by weight ‘ 90 wt ¢
\/ d mixture
c . - : -0
N SO g SX
40 - . &*
;;9}{190-@@-001{2(:00?1{0!{3 - 10w
CK
45 This material had the following properties:
Room temperature and below Sg, 91°C Sg-Sa, 110°C Sa-N, 134°C N-I-
Temp. (°C) | Ps (nCem™2)
80 80 73
-70 12.2
60 164
50 222
40 31.1

56
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30 [err] a white solid was obtained. Yield 8.5g; 38% Step E3 The product
of step E2 (8.2g) was dissolved in ethyl acetate (65m ) 5% Pd on carbon
(1g) was added 35 and the nixtur EP&381888Blnder a hydrogen at nobsphere
overnight. The catalyst was filtered off and the solution evaporated and

t he whi t§ ’EQL%d product dried under vacuum Yield 95% after

recryst ' ion frompetroleumspirit [err] Step E4 40 The product from
Step E3 ,(,@&)aﬂgm di ssolved in toluene (80m ), oxalyl chloride (3.85g) and
di et hyl-for=—emi de (6 drops) by stirring the mxture at [err] for 3 hrs.

t he excess oxalyl chloride and toluene were renoved under reduced pressure

and the solid was dissol v&d h %Ol (45n1 snd added dropwi se to a
stirred solution of 0.880 I Sgﬂmnthe m xt ure was
diluted with water (180m ) and 45 fil gé" 3l was washed with water
and dried at [err] under vacuum Yield 5. 99, 8% Step E5 50 The

produst from Step E4 (5.8g) was dissolved in dinethylformanide (20m ) and
added druspoioste B 0 a vigorously stirred solution of thionyl chloride (17.5q)
[previously redistilled] and di net hyl formanide (60m ). After 2 hrs the
rrexture StersEloured into white/ice (200n) and extracted with ether (2 x 150
The conbi ned et her ext racts vvere vvash wi t h sodi um bi car bonate, water

and tffen d?'l(é)d-a s {2 Ly gn gl’f‘ft%z?ehéq‘l?ﬁ?fduct
\glag Chr5 ov ;ing dlp & c e ﬁor s%y? mﬂ:Y:ael d
o ‘sp e °< ,?rz e

m

Ul

E e After drymg hate the ether la é'éwzs distilled to yield a colourless oil
bp 88-90 Hg. Yield 2799, 2, [a] 2 = -12

Step E2

25 6-Octoxy-2-Naphthoic acid (15g) [prepared by standard methods] was condensed with the product from
Step E1 (8.33g) by dissolving both compounds in dichloromethane (300 ml) and adding trifluoroacetic
anhydride (10.7g). The mixture was stirred at 20°C for 3 hrs, poured into water and the organic layer
washed with dilute sodium bicarbonate solution until neutral. The organic layer was dried on sodium
sulphate and purified by column chromatography on alumina. After crystallisation from petroleum spirit (hp

30 40-60°C) a white solid was obtained. Yield 8.5g; 38%.

Step E3

The product of step E2 (8.2g) was dissolved in ethyl acetate (85ml) 5% Pd on carbon (1g) was added
35 and the mixture stired under a hydrogen atmosphere overnight. The catalyst was filtered off and the
solution evaporated and the white solid product dried under vacuum. Yield 95% after recrystallisation from

N\, petroleum spirit (bp 80-100° &C)

Step E4

The product from Step E3 (6g) was dissolved in toluene (80ml), oxalyl chloride (3.85g) and dimethylfor-
manide (6 drops) by stirring the mixture at 20°C for 3 hrs. the excess oxalyl chioride and toluene were
removed under reduced pressure and the solid was dissolved in diglyme (45ml) and added dropwise to a
stirred solution of 0.880 ammonia (50ml). After 30 min the mixture was diluted with water (180mi) and

45 filtered. The solid was washed with water and dried at 40° C under vacuum.

Yield 5.9g; 98%.

Step E5

50 The product from Step E4 (5.8g) was dissolved in dimethylformanide (20ml) and added dropwise to a
vigorously stirred solution of thionyl chloride (17.5g) [previously redistilled] and dimethylformanide (60mi).
After 2 hrs the mexture was poured into white/ice (200ml) and extracted with ether (2 x 150 mi). The
combined ether extracts were washed with sodium bicarbonate, water and then dried over sodium sulphate.
After remobal of solvents the product was chromatographed on silica gel and recaptalllsed from heptane.

85 Yield 3.0g; 55%. Mp 47°C.
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20 20.4 10 24.0 30 Exanple 6 [err] 40 was prepared using
the acid prepared in steps All- Al3 of Exanple 1 above, and route G The
experinmental conditions for rolfRC8IBGEBt he sane as used for steps 3(1) -
3(6) of Exanple 3 on pages 23- 25 of WO 87/07890. Exanple 7 [err] 50 was

preparg@ ggﬁfgligm: 55 22 EP 0 391 956 Bl Step A21 A solution of
1-bro ~33g) in acetone (20 m) was added dropwi se to a stirred

m xture of 4- 10 brono-3-flurophenol (9.00g) and potassi um carbonate
(13.59g) in acetone (75 m) at roomtenperature. The stirred m xture was

heatgd under refl f ok 21 ie until glc anal ysis revealed a conplete
reaction). T, d1 into ether tw ¢e, and the conbi ned
et her extrac e/ Viedied \WNH Wat , 10% sodi um hydr oxi de, water and
dried (M 68304). 0 vent emoved undéril¥hcuoland the residue was
distilled Cgh L ' edo-ROY Ho) & wehghel a.col oushgss«l i quid
(12.19g, 98% . 52 2@ W s%ﬁﬁno 0

srtp nofwg%élllithium(lo.Min
hexane, 3.30 nl) faes rxoded d W se to a st coiflfed (-78 C) 25 solution
of A21(9.0§)~51;jg9(3® 93%# dry N2. The stfirred nmixture was

mai nt ai ned under es&=tondi tvdns f 2.5 hr and th&n a colled solution of
triisopropyl borate (11. ) in dE¥ THF (50 m) was added dropw se at -78
C. The stirred ni X ueov%%e& to warmto roome=tenper atmd Hver ni ght

and then stirred for 1 hr wMaerature with 10% HCL (50 ml). The
product was extracted into ether twi ce and the conbi ned ethereal extracts

i_‘we,/re vvasgfd vm?trf er .)&nd dried (err). The solvent was renoved in vacuo 30
o] e‘sﬁﬁ“ﬁcg‘l
%ﬁp.an b . 5

ofe: o
6 g f g TRCS S, 10695, A e PPS A23 and A24
Temp (°C) | Ps(nClcm?)
: 56 0.02
25 50 3.1
40 11.8
30 16.4
20 204
. 10 24.0
./ 30
Example 6
35 F CN
|
; : e iy SH_O
o 251, 0 OY{O)-203
“ was prepared using the acid prepared in steps A11-A13 of Example 1 above, and route G. The
experimental conditions for route G were the same as used for steps 3(1) - 3(6) of Example 3 on pages 23-
25 of WO 87/07890.
5 Example 7

7 cx
na, - o-d@-:cocn-cx-:
50 £717 o _ * 3

was prepared as follows:

55



These.were perforned using reaction conditions identical to those of Steps
Al2 and Al13 of Exanple 1. 35 The product was obtained as white crystals in
asimlar yield to that obt aFnedEgﬂﬁéﬁﬁPé 1. Using the acid produced in
this way, and route E follow ng the producedure as outlined in Exanple 1,
t he prodyct,gyanohydrin was obtained. Exanple 8 40 [err] 45 Step A3l so

N- Br ono imde (160.4 g, 0.90 nol) was added in small portions to a
~stirred, cooled solution of 2-.fluroaniline (100.0 g, 0.90 nol) in dry

di chl oronet hane (400 m ). The stirred m xture was allowed to warmto 0 C
over 45 mn, washed with water- and dri e?@rr). The sol vent was renoved in
vacuo to yield a red solid (180 gi¢cuhie sisteam distilled to give a

col ourl ess solid. 55 Step A32 Conceht'fat sul phuric acid (60 mM) was added
dropwise to a stirred m xture of. the product of Step A31 (75.0 g, 0.90

nmol ), wat eA séidid ofri-bromotibxanb 43:33g) in aCardne G20cval) dag &ddbd dbpwiselib@ stirediatiixitre lotig on
was Cmolbeminc-3fiuraphanpl (8.80g) andEpotdEidh tarBdnéite B13.5ghin aestaned750ml) Atapone thmpemaitreaThe

sol ut i orstiwdd rpigtdieyvas hedted dnder(r8iix Gor @1 ho (iel dntifrgit pnalysis weveded ¢ t@iblew Jeactmm). Teded
dr opwi s eprodudtevas texiracted ime etherr twicevcand rtiesl eombinae dthert exfraats yvere awashbd with iwater) 10%

sol ut i orsodiém hydrexidei water @y died Mg S04). Bhe(g:'VQﬂt 9@s repioyed; undaxeyacup apd3the rasidye wiss
added drdistileddhr 108-105°&tat Py HgployieldArolepriesplisyd (12781 98%.u| phat e pent ahydr at e
(118.% 0.48 nol) in water (300 m) and ice (300 g) at 10- 5 20 C.

Sodi um en carbonate (265.1 g, 3.16 nol) and cycl ohexane (450 m) were
added, the tenperature was raised to 50 and the cold diazonimsalt m xture
Wa's added in portions with rapid stirrings= The nmixture was cool ed, the
'\oﬂgan;oc | ayer was separated and the aquegus | ayer was washed with ether
(twice). The conbi ned organic ,Qltaggesc.s@_ iied with water, 10% sodium
hydr oxi de, water and dried (err).6 }Re vent ‘was rempved in vacuo to
afford a dark brown solid (78.0g) which was steam 70 distilled to give an

of f-white ghindn oﬁ-&%m 09M! i héxard, 8580 Inl) HvadHhdded Blopwite?8 @%ired ddliANFBEE) from

4- br 00 Gikiien A ABY.05 i @y HE2Z0 Bi)dindd? -dABNITOY s@ivd mbaurdBES Rsinidited dnbdeOffedd

0. 49 nolcpnditidngioy2.5 ifrand HeR) a Bdilbd ¥ertiomsidaisbprbby Bovate &11128g)an &y I THF €51, mipwesla@dbd( - 78

C) sol utdrapwise bt -¥8°iC: TeOgtifr@DtixtuldO¥as kidwédL© Ivarm ©,rodth Bperitlrp ovemight shd tidh siiredd Nl )

under drigt nirt at eapentempdiaturs twith 1638 HOLXS0LME: Tha prodiidt evae extriacied/intoratien twiceand the

@mer atcombineghetherviaicaxtractsnwbrenweshddhvith weter and elded(Mg SO THecnlpatt wrasremoved in vatuowi t h
30 to afford an off-white solid (7.3g, 99%).

Steps A23 and A24

These were performed using reaction conditions identical to those of Steps A12 and A13 of Example 1.
35 The product was obtained as white crystals in a similar yield to that obtained in Example 1.
Using the acid produced in this way, and route E following the producedure as outlined in Example 1,
Y the product cyanohydrin was obtained.

Example 8
40
FoCn
n=CgH, 70-@-@- CCOCH-CH,,
45 )
Step A31
50 N-Bromosuccinimide (160.4 g, 0.20 mol) was added in small portions to a stirred, cooled solution of 2-

fluroaniline (100.0 g, 0.20 mol) in dry dichloromethane (400 ml). The stirred mixture was aliowed to warm to
0°C over 45 min, washed with water and dried (MgSO:). The solvent was removed in vacuo to yield a red
solid (180 g) which was steam distilled to give a colourless solid.

56 Step A32

Concentrated sulphuric acid (60 ml) was added dropwise to a stirred mixture of the product of Step A31
(75.0 g, 0.90 mol), water (150 ml) and glacial acetic acid (185 mi). The clear solution was cooled to -5°C
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10% hydrochloric acid (300 m). The product was extracted into ether

(twi ce), the conbined ethereal extracts were washed with water and dried
[err]. The solvent was removed BRQIMSBYL yield a cream 20 col oured solid
whi ch was recrystalli sed from wat er to g| ve col ourl ess crystal s. A solution

of the abov et.hanol e 0 tirred
i xt ur %{ S(s?féfeg aﬂ‘f u n of s 21\ g.‘é}?@gﬁqﬂo er giﬁl' r%l?w%s az%eé
tetrakis 29%&0 @as(z.ﬁdmpéamsswﬁm%@ne
(130 ”L&uuan e$<a suaa &f asdrn. TaRd 145 Qa0d B! 8e 100" Y

trd 98t c. BaGum LHybfo§dh EHrBSBA’:S de&@sg, he I)Lbﬂ @Yciéhe A WereCadded)! thé - 5h
(I €, UfdbbratGhe Gwal taibadSto S50F € Vena liRdcorD igidrim &t riidadre twaagdé’e@ i bbrisAkith. ragidh e
M Xt Ur gimigSTHe GRikt6rel waé Boofti] thé Eigaricdlbyet whis sbparbtod BRd tRETRbGLs Udyer Wistwashal Hith
hy dr goétRer [IfMce)X TR cdmbirigl Jorgaril Phdsbs( ivets vashiad withl whtbre 109% @6diuhtl hiddoxide) wdterand t he
pr oducérieddqmgSds ). tThs sdlvent! was aerfiovad sivacuovib tatordvatdark. brownesolid (78L0g) twhich Sval stessl (err)
i N vacdigtillédto give en bfawhtte saidour ed needles. Step A34 30 The product of St ep A33
was hydrol ysed to the acid by conventional reflux with 50% hydrochl oric
acid afdpA3 ene, until glc analysis reveal ed absence of the nitrile

starting compound. At the end of this time the acid liquid was cooled to
room t enfefolition & therfdgnard JeagpRt. lP’ fm*g@ﬁwpéﬂ‘yhﬂ@' #8043 modEnd at i on
was "asmagngsium {13.96 g5 0.49 m Hé d@’aT piml) was; addeg drgppise f9ra s °A§ﬂdﬁé%%de
|nto tfPé‘“ ﬂd'uE‘EP'?PV' o f '"éi' 'ﬂ’dé%l P@"dgh%{m' 9H?§ 85@59
%ﬁi m5 mperéturg‘ ;: dog 1 wnth oM
P hexii '°a°¢ Pmu '5:%6 ﬁé‘soa“r'rzgm da?rs it Gl
our!

\'I/ 2- féj Ij"ﬁ%(gb% le yuq&lﬁg G red

coo eddﬁalc%f's%@ pes -'o%em}mg; "°(f é:?ﬁng paaaad. %&*’g?ﬂfg{rﬁgn s

added gre¥heS§307h) a -so ﬁcﬁ bu{afeek mur t%oﬁm eéﬁée re G4 ﬂ.tr

t enper gixidreEwazheated ahtid? relithd (008 & L1o0N .6 (b, Ainkil g BhalyBis Nevadldd AR taQﬁ sﬂm.h@ur at
roog t AamRl).athe niixtivb s dddleB0ahihtie® Gbr Aih) at Tdom tBYhirbisS WRS0%E MdFgREh Bdloxdadi(Ze i nto
et her mndrib extsre Was fiRkbr S¥diddas 23C Vel ehevysduciOvasifiltdted\6r &d washeaavit Matef] IThed
(I\/gSO@rodu&Jkaselrﬁd (CaG!, ) irevatnoasl givefawmcdlbarel degdlee] d an of f-while solid yield =
99% 5 Step A42 [err] 10 The met hod used was that of MF Hawthorne, J Og.
Chem $BPB¥ , 22, 1001

The product of Step A33 was hydrolysed to the acid by conventional reflux with 50% hydrochloric acid
and tol ene, until glc analysis revealed absence of the nitrile starting compound. At the end of this time the
acid liquid was cooled to room temperature. The organic layer was separated and further purification was as
Step A13.

35 The carboxylic acid product of Step A34 was made into the product via route E, using a procedure
analogous to example | above.

Example 9
40 oN
n-c6n130-z§-<c:)>--coo"u--cri.a
45
Steps A41
50 F F
@-3( OH),
55 A solution of n-butyllithium (6.60 ml, 10.0M in hexane) was added dropwise to a stirred, cooled (-78°C)

solution of 1,2-difluorobenzene (7.50 g) in dry THF (70 ml) under dry Hz The stirred mixture was maintained
under these conditions for 2% hours and then a cooled solution of tri-isopropyl borate (24.82 g) in dry THF
(50 ml) was added dropwise at -78°C. The stirred mixture was allowed to warm to room temperature
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15 .Quantities: A4l product - 4.40 g 10 % hydrogen peroxi de
30 mM 20 Yield: 2.01 g, (80 9%, off-white solid, np [err] Step A43 25
F F [err] A solution of 1- brgﬁméﬁéa(m 33 g) in acetone (20 nl) was
added dropwi se to a stl rred solution of A42 product (6 12 g) and pot aSSI um
car bonat e ‘.1!% L gef pne (75 apm Len hg Stl [re

rlg or m w du extr
st e e é’{iﬁ ? ﬁ:‘sﬁh %w&g&@ ggﬁ' gﬁf {dson o B

y ol h.eg ed Wi th

wat er gl am hydrom e, , dr| ed (MySH). 35 Sol vent was
rermvgd &gb,y@cuo and the re5|due was d| stilled (0.1 mmHg) to yield a
colourless—tiquid (93 %9. Step A44 [err] 45  The experinental conditi ons
for this step were the sane as step A4l above. Steps A45 and A46 [err] 55
The net hod used was that of steps A¥2 argl Al3 descri bed above. 25 EP O
391 956 Bl Steps E1-ES [err] The prdcgdure foll owed was anal ogous to that
described above. 10 By a simlar pre the [err] anal ogue was
prepared. An exanple of the use of a‘ednpound of Formula | in a liquid
crystal material and devi ce enbodying the present invention bill now be
descri bed Whemethodfusgderps dhat of M-F Hawteor®, 4 Qro-Chen: 8987).221 108Li d crystal cel |
conprises a layer 1 of liquid crystal material exhibiting a chiral smectic
i s ph#fse S4pEsthed between a gl ass slide 2 having a transparent conducting
|l ayer 3 on its surface, eg of .tin oxide or indiumoxide, and a glass slide
4 having a transparent condycAdiipgpdu@ayer 5 onf uegspurface. The slides 2,4
befar i ng the layers 3,5 are reﬂpaemydrogahyeramt bdoby filnms 6,7 of a polyimde

\pal y . Prior to constructiomof—the—Tetrt—trnefTtnhs 6 and 7 are rubbed
with a SOfoidt | ssuez_bpg %ogk)v&pwﬁgggﬁt,{‘pgdeb@ rubbi ng directions being
Step A43
25

F F
@"”6“13‘“

A solution of 1-bromochexane (9.33 g) in acetone (20 ml) was added dropwise to a stirred solution of

A42 product (6.12 g) and potassium carbonate (13.5 g) in acetone (75 ml) at room temperature. The stirred
mixture was refluxed for 21 hours (complete reaction by TLC). The product was extracted twice into ether

and the combined extracts were washed with water, 10% sodium hydroxide, water, and dried (MgSQ4).

35 Solvent was removed in vacuo and the residue was distilled (0.1 mm Hg) to yield a colourless liquid (93 %).

30

Y Step Ad4

F F
(o830t -n

45 The experimental conditions for this step were the same as step A41 above.

Steps A45 and A46

50 ' F F
n-C 6n130-©-@-coon

"s5 The method used was that of steps A12 and A13 described above.
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arranged parallel upon construction of the cell. A spacer 8 eg of

pol ymet hyl methacryl ate, separat es the 20 slides 2, 4 to the required

di stance, eg 5 microns. The I|i material 1 is introduced between
the slides 2,4 by filling the space %etween the slides 2, 4 and spacer 8
and sealing t he spacer 8 in a vacuumin a known way. Preferably the liquid
crystsapsiEgiESri al is in the snmectic A, nematic or isotropic |iquid phase
(obt ained by heating the rraterial) when it is introduced between the slides
2,4 to facilitate alignnment of k,l qui d cgrystal nolecules with the
rubbing 25 directions on the sl de 2,4. A polarizer 9 is arranged with its
pofarization axis parall é) ilon on the filnms 6,7 and an
anal yzer (crossed pol arlrﬂgﬁ;{li '@}&8 W its polarization axis

per pendi cular to that rubbing d| rectlon V\hen a square wave voltage (froma

conv §‘8|urce not shown bet ween about + 10 volts 30 and -10
gﬂ %?'er a@fg}‘,"fag\,&% q90ys ' a} eﬁt? ® contact with the layers 3 and 5
th’fg Y9 Sin! gﬁ? HeRe g VEHFECRETS nge In sign of the voltage between

a dark t I r devi ce
(no t &t rﬁngl%g ﬁfﬁ”%{i f& co?né;&d o‘?%orﬁ?&l% 13 Q‘ﬁ&lnfpﬂg%(a‘? male algaﬂcri gLJé% e[gr%«#wr@er o'y
and niﬁlh :% SEIGRLdBI Yo s & Yayér &Q&Md ¥RH¥al rﬁa@an@%xﬁ&%goﬁ&%' sl
def30phdsk @bndwithé isiwedn s1i88) 2 thavidd ¥ anSSardp SonBlictilg lafer Bloh L 80fade/ BH6I th, €9

| et t @kifle orAUNRA dlide, anliQd dkiss Slide W HAPRY & Fandpiident BshdldtikFlags 5GR Y SuMaded MRY diiesseen 35
on dizgteasnd.thelibyeres, £ arb reapectiiby doaBd By filiseevchf alpory poRsheh Brictdsl canstaetbnl N a
var i et the @éll hayittnsvahand|7 adré) ebbieticwithiLd $oftissueditl a gven ditection .thellibbilg directidnCgimt al

m Xt anaged pargliel tywd constrectiamrpl tbe cdll. tAospBeen [80ageof \pelymethyl inthatiylatec sepiriatesiitiee f or-
use alides Bet todhegequired difarCh.ag PamidronsA cyanohydrin derivative of general

f or mul aThe:liquid crystal material 1 is introduced between the slides 2,4 by filling the space between the slides

CH 304 and spgser &iapd Feplingsthe spaset 8dn ¢ vaguumyio edgewn wayL Preferably thp liguid carstrloxy

per f IMatorigds yihe $PREtIGAr Fomatis Qsaweees/"qymm@ﬁé(omn%dt Byheging thayaster whef iigc hed
Cﬂ%' I‘Hj:“"l’@eq Qet“é{e? X X'l‘e S'Wﬁ? é’ﬁ t iligle gtignment-gf he t"%H"b Rystal{aglgpulegyith therubbiganched
chai m a i ndepe dent 0 or 1;
iy R S e it S R
26 S ERK d pith its po BSP

When a square wave voltage (from a conventional source not shown) varying between about +10 volts
30 and -10 volits is applied across the cell by making contact with the layers 3 and 5 the csll is rapidly
switched upon the change in sign of the voltage between a dark state and a light state as explained above.
In an alternative device (not shown) based on the cell construction shown in Figure 8 the layers 3 and 5
may be selectively shaped in a known way, eg by photoetching or deposition through a mask, eg to provide
one or more display symbols, eg letters, numerals, words or graphics and the like as conventionally seen
85 on displays. The electrode portions formed thereby may be addressed in. a variety of ways which include
multiplexed operation.
The liquid crystal mixtures described in examples 1 to 6 above were found to be suitable for use as the
layer 1.

40 Claims

1. A cyanohydrin derivative of general formula I:

45 ' CN

. 2
R (~CH=CH~( ~CH,~)_~0-) -X~( -0CH, -),,-CO0C!I-R I
§0 wherein R! is selected from hydrogen, Ci - Ci2 alkyl, alkoxy, perfluoroalkyl and perfluoroalkoxy and

may be straight chain or branched chain; R? is alkyl, which may be Cy - Cs straight chain, Ci - Cis
branched chain or cyclic; r is an integer 1 to 10, n and m are independently O or 1; with the provisos
that: ¢
if both n and m are O then X is selected from: '
55 .
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J.[err]. The procedure foll owed was anal ogous to that described above. 100
By a simlar procedure the [err] anal ogue was prepared. An exanple of the
use of a compound of Fornul a.l EHOZI PRABY crystal material and device

enbodyi ng the present invention bill now be described with reference to
Flgures§ E_E%gure 8 aliquid crystal cell conprises a layer 1 of liquid
cryst al al exhibiting a chiral snectic 15 phase sandw ched between a

glass slide 2 having a transparent conducting |layer 3 on its surface, eg of
tin oxide or indiumoxide, and aFgl ass slideCNM having a transparent
condgcting layer 5 on its surface i de$ 2,4 bearing the layers 3,5
are respectively coated by:-ﬂéll §H+Gﬁ e polynmer. Prior to
construction of the cell the f 7 afe rubbed with a soft tissue in
a given direction the rubbing dlrectlons bei ng arranged parallel upon

const r oad prodedarb folidwed M@s hnalodous fifidt desdriteg abdvepol ynet hyl net hacryl at e,
sepamaBga sintiler pidtedire #H€6-Ct;;@- dnslogub was prepareded di st ance, eg 5 microns. The
liquid crystal material 1 is introduced between the slides 2,4 by filling

t he spaceinbaxemglenf thérasesif adospddnd df Farlissiia e diquiBcrasial mateeisliand) devite empedying 8 i n
a vacuthmpreserd inkentigmbilveoy. beegstibadntith yefarénge foi Figure® crystal material is in the
snmecti ¢ An Figerangts liguid cryptalsel @ﬁ& isasiadeyed! phiguid cryelpiredtanialpxhibitingeseghirdl gmedtie

mat efi &F%se drfepiched betweenq glass stide? haing.a danspasent sonpypling layen 30p it guteige; egyefdin

al i gnma¥e ?SF""["H@"!"P?H?’G gfeps side,t hayisg emsesfemiﬁuq%'amﬁsv Wdﬁeé‘&‘!"?ons on
the sl d é’gaﬂzg e laye °'9/°'V goamd ris'g'é*oP lya‘P" gy it

paf al | 8“ Be'kth??f"l't“ﬁ aﬁ’ 35 ¥ '°7“° mf tﬁ" rFlé{ Er ossed
Pl oy i ZErpshgpeiel up "&‘m fobn Tty o &4 ?'sf? 8 that

r ubbf ng ae).;ﬁ b '° o {ReIb T rc%dmﬁ ( Mna@ mgem's.. gurce
not shg g,, 8'in aéri%:k% o i |cff'9
acr 035 ﬁa:‘?s% e%e@ﬁ% ot tyers Fé&Ioanu ﬂzﬁﬁg nh§
rapid }htréd%éocﬁlﬁﬁbeh'%nsl@&ezﬁ Ratd B HnSHi' oPlhell ¥ t&l%&ﬁ‘e SsI Wﬁiﬁi\e@u g K
st atg aigdtichs bh BB klidet ake as expl ai ned above. In an alternative device (not
shown) basgdbrigs ot graagdd with a8 pbieriztion @Ris BiAINtoitid bt dReclon BEmb AMRGY ahdand 5
may be as ahad@br ERs36d SIORARE 10Nisdariaied withails, poRfizalioh EMKO b&ESnaiblIg} Jo Qfiat Gebplagi t 1 on
t hr oughireaticiask, eg to provi de one or nore display synbols, eg letters,
a]jer al s,wheo adguapy ways agifage romractobvaatiohal lkeura@otshawrg mryuombdtwqen abat +36 valts

Spb aysl -10lveltseis expplied derogsothe icalhby fmakimgecbntabtewithbiyie faggrs [3eand dilthe Solb ik iapidip
var i et pwitshedupgrstheliapge in sigh ofdke veltdge betivesnadiadsstatecant! erﬂghtm ab pxplaingd aroyss t all
m xt ur es 'tjesaieingivel devipe dock shovalpasediop tH calheanstrugianshgwaiimBoure 8 e layerisSapd & f or
use asmay ke pelgsiively shaped in@ lkapwisway, egrbyhataeieiingrof depgiiion Jueualy a mask. pe-tedroyide
f or mul 8n9 or Qé‘? FTP'?JOSV'“W'S 9B dattars nursprajlsswards o araphics anghenlike g geyentienglly seen o
al ky#, °'é1f"§ Theslerirads rpa%l?’lﬁj?’"‘a‘i‘uﬂ‘e'i?@f ey Be 6“&?%?599" aﬁer%gt WBY whighJjnqide cha| n
or br afuHpler o o Lk {Tﬁ sprataht chain, C
S5 br %nc 88““ %Ws??' P““&°§8P§°H,°"H" ?@ma'ﬁs £ 8‘f° "f’"’l ‘8““fd° HSULTRP TR Ugp @s the
I ndepe ntIyOor 1, with the provisos

40 Claims

1. A cyanohydrin derivative of general formula I

45 ' ?N
2
R™~(~CH=CH-(~CH, )ro)nx(ccn2 )"l C
50 wherein R' is selected from hydrogen, C1 - Ci2 alkyl, alkoxy, perfluoroalkyl and perfluoroalkoxy and

may be straight chain or branched chain; R? is alkyl, which may be Ci - Cg straight chain, C1 - Cis
branched chain or cyclic; r is an mteger 1 to 10, n and m are independently 0 or 1; with the provnsos
that:
if both n and m are O then X is selected from:
56
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that: :if both n and mare Othen X is selected from 55 EP 0 391 956 B1
[err] and 5 where the (F)'s indicate that X carries-one or two fluorine
substituents in any one or two ofEPIOGRBBEBIabl e | ateral substitution
positions on the indicated phenyl rings,pis Oor 1, Zis a single bond
where p is Oand COO when p is 1, and; 10 If one or both of n or m
are 1 then X is a grouppyf gaeeral {@)ymla: 15

[err] where each ring B C i sdndependent |y se hed from phenyl,
fluoro or chloro substd : 1 ohexylandpyr i, pyridyl or
di oxanyl, each link A armd B i ndenmpendently a single bohd, COO, [err] 2.

A cyanohydrin derivative according to claiml1, characterised by a general
fornul a I'l iwhée el(F)etiicaio thabk cirflesSib BICIVE Hluckinddtibstituents falady alelay twodt e latelatys R2,
r, n and misr& sstitiidh ipbéiidnd 6h the nbibdtell phenyitigs,plid10 0B, Z is a shIe \bbisdDRhetd 1Rk O |
bot h n and ana co@whantgien, axd;i s sel ected from (F) [err] 40 where p and Z
and their relibdneonisdth ¢if nar & a1 thed X iseachroup of generallfarmbila: and (F) i ndi cates t hat
t he bi phenyl systemcarries one or two fluorine substituents on any one or
two of the available substitution positions of the biphenyl system and; if
one or both of nor mare 1,t Lz_ _@_QF @- al formula 45 C 50
where each rind A B and C"s ép n y 3% es£d "from phenyl. fluoro or
chl or & substituted phenyl and trans-a'cycl ohexane, c is Oor 1, Bis COO or

a single bond, being a single bond if ¢ is 0. 55 .
where each ring A, B and C is independently selected from phenyl, fluoro or chloro substituted phenyl,

/ cyclohexyl, pyrimidyl, pyridyl or dioxanyl, each link A and B is indenpendently a single bond, COO,
U 00C, CH2CHz, CH=N, N=CH, CH.0, OCHz or O, and each of a, b and c is 0 or 1 provided (a + b +
20 c)is2or3.

2. A cyanohydrin derivative according to claim 1, characterised by a general formula Ii:

CH

% 1I

i P 5
=) - -R
Rl'( -CH=CH-( -CH 2" )r-o..)n-x-( -OCH, )m Coosll .

wherein R' is selected from Cy - C12 alkyl or alkoxy; R2, r, n and m are as defined in formula I, with the

30 provisos that:
if both n and m are O then X is selected from:
(r)
) ©
Z-(-@-)- and
“ P ©)
40 where p and Z and their relationship are as defined in formula |, and (F) indicates that the biphenyl

system carries one or two fluorine substituents on any one or two of the available substitution positions
of the biphenyl system, and; '
if one or both of n or m are 1 the X is a group of general formula

COe)-3-(L)-)-

50 where each rind A, B and C is independently selected from phenyl. fluoro or chloro substituted phenyl
and trans- cyclohexane, ¢ is O or 1, B is COO or a single bond, being a single bond if ¢ is O.
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EP 0 391 956 Bl 3. A cyanohydrin derivative according to claim 2,
characterised by a general formula IIA%éF) CN [err]
p where R (F), Z p and R2 ancER &8Pt 9%&Bht i onship are as defined in
formula 11. 10 4. A cyanohydrin derivati ve according to claim 3,

char acts.erA gygnohxé/nnhaaenvaﬂ\g ?Ig'o?di L{(l?%lgléntzu 81” 8? r 8&{\% 1]ormuI2a IIA3 or 2 3'

posi ti ons. det rvatT Ve accor o clarm4, characterl sed
|nthat|nfornuIaIIAp|sOandZ|sa15 single bond. 6. A
cyanohydrin derivative d&dor di ng to clai mi‘ﬁ characterised by a formul a
1Az [err] 25 7. Ajc r|nd :sltlv acgording to claimb5,

characteri sed by aBf 4 )oPOUCHAB" [err] 36 8IIAA cyanohydrin

derivative according to clarm 2, char aBterised by a general fornula IIB:

(F) (P CN [ERR] wherein Rl, r, B, ¢ and R2 are as

def i ned i wheteCR'E), Z, ddnd R2land theiCkelativhertp drdad defided inf felmetaalnt phenyl ring may 45
carrg a fluorine substituent, Qis fluorine or chlorine and dis Oor 1. 9.
A cyandhyA cyanohydin derdvativecacerding tdiclain 3. ghardcterised®y hevingrane substiitespti(Fh gr two ino2, mul a:
CN [err] %wreX.8 positiens] to 6. 55 28 EP 0 391 956 Bl 10. A cyanohydrin
derivative according to claim2, characterised by a general formula IIC
[err] ®heh eyanohwdrin gprivative;argorring i daim <, gheraciqrised jimthtdp Fﬂﬂ“ﬂa HA p ig Pyand Zds @at es

t hat™t he ?"@feet\?&‘ht phenyl ring nay 10 carry a fluorine substituent, Qis

f I uorine [i 1.
Ig I? cyano y rin Jgrlvatlve accorc]mg to clalm §, characterised by a formula IIAl:
/

o/
20 F CN
1l | 2
R -@-coocn-n IIA1
25
7. A cyanohydrin derivative according to claim 5, characterised by a formula |_IA2, A4 or IIA9:
F C|}N F CN 13 F FN
“ nl—@@coocn-nz 1-@«@-000&{-5 nl@@coocu-nz
(11A2) (1I1AB) (1IA9)
36
: 8. A cyanohydrin derivative according to claim 2, characterised by a general formula IIB:
./
» (@,
40 . 2
1_ch=CH-(-Cil,-). ~0- - -)-COOCH-R®  1IB
R ~CH=CHi~(~Cli,-) -0 'B( . )c ct
wherein R, r, B, ¢ and R? are as defined in formula II, (F) indicates that the relevant phenyl ring may
45 carry a fluorine substituent, Q is fluorine or chlorine and d is O or 1.
9. A cyanohydrin derivative according to claim 8, characterised by a formula:
CN
%0 1 |2
R -cn=ca-(cnz)r-o-©-©-coocu-n

where ris 1 to 6.
65
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11. A.cyanohydrin derivative according to claim 10, characterised by a
formula: CN [err] 20 12. A cyanoh dr| n derlvatlve according to claim 2,
characterised by a forrmula I}D: BP6®lere RL and R2 are as defined in
formula 11 30 13. A cyanohydrin derl vatlve according to any one of the
precedi | aj ract ey i n yl. 14. A
cyanohypﬂlﬁ enrl‘((/ja |?'/"(‘§a'z\§ec%orr§g#° o cI aar efged%(s’,; P %tfaorrrﬁus@ inthat R2 is
Cl - GCs n-alkyl. 35 15. A cyanohydrl n derivative according to claim 14,
characterised in that R2(p)s (edhyl . (@), A cyanoB¥drin derivative according
to cl g m13, characteal S t hat i% an al k}l oup of_fornula R3: 40
[ERR] where wis O oR B[ :)-001,COREH-TT X andl are

i ndependently 1 to 6. 1A~'A ¥yanohy n &erivatlve according to claim 16,
characterised in that wis 0 and at |east one or x and y 50 is 1. 18 A
cyanohydr i whale RY, B, iCvandcRecany i defjndiddn drraulanl, (), indidases alet éwiralevanti phertyhavig thayr 1 |
19. Arocyanodmycafiuoring eubstitednt, Wais thoder atichigrind endod @i0ror 1.3, characterised in that
R2 is cyclohexyl. 20. Aliquid crystal material being a m xture of
conpoundd, Achrmobydtieddrivative dcqordihgato clatm 10z eharacterired by a formies:i vat i ve as clained in

claim1. EP 0 391 956 Bl 21. A liquid crystal material according to
claim 20, characterised in that at |east one ofgp he derivatives of fornula
| has™a formula: F 0 err] vvher]eW|500r an integer 1 to
5 and each of x and y are mdaﬂ c@cazg A liquid crystal

mat erial according to claim 20 o ara teshsed in that the mxture
;"‘ad’di tionally 20 contains at | east one conpound of formula IIl: (F)

—/

20 :
12. A cyanohydrin derivative according to claim 2, characterised by a formula lID:

N
. 1 _~. |
26 R @ 2 1ID
(:) COOCH-R
_ f 8

where R! and R? are as defined in formula il
30
13. A cyanohydrin derivative according to any one of the precedmg claims characterised in that R is C; -
C11 n-alkyl.

14. A cyanohyirin derivative according to claim 13, characterised in that R? is Cs - Cs n-alkyl.
15. A cyanohydrin derivative according to claim 14, characterised in that R? is methyl.

16. A cyanohydrin derivative according to claim 13, characterised in that R? is an alky! group of formula R3:

cx“?.x +1

v 1
~(~CH,~)-cH P
CH, +1
o yey

where w is 0 or an integer 1 to 5, and each of x and y are independently 1 fo 6.

17. A cyanohydrin derivative according to cla|m 16, characterised in that w is 0 and at least one or x and y
50 is 1.

18. A cyanchydrin derivative according to claim 17, characterised in that R2 is -CH(CHzs )2.

19. A cyanohydrin derivative according to claim 13, characterised in that R? is cyclohexyl.

56 . _

20. Aliquid crystal material being a mixture of compounds, characterised in that at least one is a derivative
as claimed in claim 1.

O



[err] .where Ra and Rb are independently C3 - Cl12 al kyl or al koxy and (F)
indicates that the biphenyl systemmay carry a lateral fluorine
substituent. 30 23. A |iquid-cr§&03pt ﬁiﬁ@h al according to claim22
characterised |n t hat the corrpound of formula Il has a forrmula 11 A [err]
1 Ehaeh A Yokl BBl o RO AP LAt bl 1R o8 ol agNBRACHST | o
in that 't ﬁnuﬂ'l)ﬁ ﬁrnﬂ: y Cont ains at. l'east  one conp ornmul a
|V: 45 n [err] 50 where n
is 1 or 2 and Ra and Rb are indgpendently C%r Cl2 al kyl or al koxy. 25. A
liquid crystal material accordind to claim 34, characterized in that the
conpound of fornmula IV has a fm}.@_@_c@'&};_ﬁzER 0 391 956 Bl [err] 26. A
liquid crystal material accordin im20 or 21, characterised by
containing two derivatives of forrmula | which have twisting effects of
opposi t e vieriheRINEess- €1h ntadlig! ¢ malktiycand RR IscG; e.Cs bkl Ar arfalkyl groupcof earryda: al

el ecwrooptic display device, characterised in that it uses a liquid crystal
material as clainmed in claim20 or §}J§%n prUche 15 1.

Cyanhydri nderivat der all gerreAf@m )Eg(P ) ?err] worin R1L ausgew hit

i st aus Wasserstoff, Cl -C2 %oxg - Perfluoral kyl und

Per fl uoral koxy und 25_ geradkettl go S’ 2enzyei gt sein kann; R2 Al kyl
ist,das C - Cs geradkettig, Cl - C15 verzwei gt oder zykli sch sein kann; r
ei ne ganze Zah| von 1 m_unabh vonei nander O oder 1
sind; mi t"eEY °§;ﬁ'b'Bﬁgeraa\‘Bga'fdaqaf"‘s&§€Wg¥lf'°H'ggﬁeg‘?ﬁﬁ’cﬂ % 0 sind X ausgewAhl t
is

W au§2 A liquid crystal material according to claim 20 or 21, charactensed in that the mixiure additionally
20 contains at least one compound of formula Ili:

(F) ' '
2 na-coo-@-nb III

where Ra and Rb are independently Ca - C12 alkyl or alkoxy and (F) indicates that the biphenyl system
may carry a lateral fluorine substituent.
30
23. A liquid crystal material according to claim 22 characterised in that the compound of formula Il has a
formula llIA:

35 F .
IIA
g N Yonso ‘

0 .
24. A liquid crystal material according to claim 20 or 21, characterized in that the mixture additionally
contains at least one compound of formula IV:

45 Fn
v
Ra -@ Ry

50 where nis 1 or 2 and Ra and Rb are independently C 3 - Ci2 akkyl or alkoxy.

25. A liquid crystal material according to claim 24, characterized in that the compound of formula IV has a
formula IVA:
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30 und 35 K> worin die (F) anzeigen, daB X einen oder zwei
Fl uorsubstituenten in irgend einer oder zwei der verfQOgbaren seitlichen
Substitutionsstellen an den ange&@S3PSBRIny| ri ngen trigt, p 0 oder 1 ist,
Z eine einfache Bindung ist, wobei p O und COO ist, wenn p 1 ist, und: 40
falls n oder moder beide 1 sind, bedeutet X eine G uppe der aligeneinen
Formel : wobei jeder Ring A B Lmd C unabh~ngi g ausgewghit i5t aus phenyl -,
fluor- oder chlorsubstit : I, Cycl ohexyl, Pyrl.m.g_.yl Pyri dyl oder
D oxanyl, wobei jedeg '@ : 5 \i;pabhangl g eine ei nf 8¢ Bi ndung, COO, .
OCC, GHZCHZ CH= N, N&= , OCH2 oder O bedeutet, und a, b und ¢ 60
jeweils O oder 1 bedeuten vorausgesetzt (a + b + c) |st 2 oder .3. 2.
Cyanhydri nderivat nach Anspruch 1, gekennzeichnet durch die aligeneine
For mel |26, AQidufdocrystal material according to claim 20 or 21, characterised by contdining two derivatives of
2 formilla Rvhich-Havd/i@lsting-efiédls of bprdsije handédriess i tHddmpcticra(ibaéeaCH1 31 C
111113411121121111 EP Q 391 956 Bl wobel Rl ausgewl hlt jst aus Cl - C12
- Al kyl oRFerA lighidkaoystal elRrooptic display) devices\gharatterispd imtbit it usde faj ligiid rctystel materiahes  den
Mal gaben, d¢aBedingidim28en@ihl n als auch m 0 sind, X ausgewi hit ist aus 5
(P) und ~ 9 10 wobel p und z und ihre Be2|ehung wie in Fornel I
defi ni erfatefansPst® (F) anzeigt, daB das Bi phenyl sy- stemein oder zwei
Fl uor $ub tltu nten an i rgendei ner odor zwei der verf QOgbaren :
Substi t ut g’ﬁb@i"?‘?"&ﬂ@ﬂ °|§P'b'FPé'ﬁ?}l'systerrs tr~gt, und: falls n oder m oder
be| de 1 5| nd, X eine G uppe der allgeneinen Fornel ist: 15 20 wobei jeder
Ri 1 hg A B und C unabhangi g ausgewhilt ist aus phenyloufl uor- oder
et org(ybstltw ertem Phenyl und Trans- Cycl ohexan, wolfe S O oder 1 ist, B

0

r eine ei ﬁﬂgej;@{@,{u(um%_l)slo_)uuﬁ-@mz-) -cooin-a I

worin R! ausgew#hlt ist aus Wasserstoff, C1-Cy2 -Alkyl, -Alkoxy, -Perfluoralkyl und Perfluoralkoxy und
25 geradkettig oder verzweigt sein kann; R2 Alkyl ist, das C1 - Ca geradkettig, C1 - Cis verzweigt oder

zyklisch sein kann; r eine ganze Zahl von 1 bis 10 ist, n und m unabhéingig voneinander O oder 1 sind;

mit den MaBgaben, das:

falls sowohl n als auch m O sind X ausgewéhit ist aus

N
30
(F) (F) (F)
'@‘@‘z‘(@‘)‘ und
35 P '
N worin die (F) anzeigen, daB X einen oder zwei Fldors_ubstituenten in irgend einer oder zwei der

verfligbaren seitlichen Substitutionsstellen an den angegebenen Phenylringen trégt, p O oder 1 ist, Z
eine einfache Bindung ist, wobei p O und COO ist, wenn p 1 ist, und:
40 falls n oder m oder beide 1 sind, bedeutet X eine Gruppe der aligemeinen Formel:

CLEA)-LB)31E))-

45
wobei jeder Ring A, B und C unabhéingig ausgewéhit ist aus phenyl-, fluor- oder chlorsubstituiertem
Phenyl, Cyclohexyl, Pyrimidyl, Pyridy! oder Dioxanyl, wobei jedes Glied A und B unabhiingig eine
einfache Bindung, CO0, OOC, CH.CHz, CH=N, N=CH, CH20, OCH2 oder O bedeutet, und a, b und ¢
60 jeweils O oder 1 bedeuten, vorausgesetzt (a+b +c) ist 2 oder 3.
2. Cyanhydrinderivat nach Anspruch 1, gekennzeichnet durch die aligemeine Formel II:
' CH
55 1 2

n"-( ~CH=CH~( -CH,,- ) £~0- ) n-x--( —ocuz-) m-ccoiu-n I

31
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ei nfache Bindung ist, wenn c 0 ist. 253. Cyanhydrinderivat nach Anspruch 2,
gekennzei chnet durch die allgeneine Fornmel IIA (F) . CcN
30 RN- 9( e .- )Ef @BP1R856 Bl

IIprorinR' (F), Z pundR2undihre Bezi ehung wie in Fornel 11

def t h A h, t
dur ch i R0 sggv@f‘* o S e N T A ol L
5. h d h k i chnet, daBl

2, L) %@cﬁﬁﬁ%@%@“@%ﬂ%ﬁi #8800 Sina. 40 6. Cyanhydr nder vat .

gekennzei chnet durch elm Formel I1AL: F CN 45
RH 5-~.< COOCH F2 1 hAL 7.

cyanhydri nderi vat n_@@_ ennze| et 4 h_ei ne Fornel 11A2,
I1A4 odor I1A9: 50 F “%3 U@ al

F F CN Il 1@a~Oa E 1 2
RB 10<>00- 2 | @ CHR R -5-g)-CCO64H2 ( MAZY)

(ritA wobei p und z und ihre Beziehung wig in|Féfx)el Bdsfiniert sind undL(F) anzdigk das 88x1Biftebyldyl a
cyanhydr i stesresin gder zweih Eliorsubstjirentem aQirgegummdzeinveverﬂuhamh Sebstigticnbpogitionen ne

For nel | |d8s Biphenylsyspms tréigt,und: (Q) 4 cQ 6 {<8}1-( 2~)rB4+H2
| i B wor i rfallgn oder m gxler beiderigsindpX gine Grupperdsy plgpmeinendamehistert si nd, (F) anzei gt,
daBer rel evante Phenylring einen 10 FI uor substituenten tragen kann, O

.2)/r- ~COOCH- It worin r bis 6
/ »

Fl uor oder Chlor ist und d 0 oge \st. anhydr| nderivat nach Anspr uch
8, , gekennzei chnet durch el ne @ o: Y=~~~ -Ct:RCH - -(CH )

wobei jeder Ring A, B und C unabhiingig ausgewihlt ist aus phenyl, fluor- oder chlorsubstituiertem
Phenyl und Trans-Cyclohexan, wobei ¢ O oder 1 ist, B COO oder eine seinfache Bindung ist, und eine
einfache Bindung ist, wenn ¢ O ist.

26 3. Cyanhydrinderivat nach Anspruch 2, gekennzeichnet durch die allgemeine Formel lA:

(F) CN

| J
oy nlz-(-@-);coocx-nz I

worin R, (F), Z, p und R? und ihre Beziehung wie in Formel Il definiert sind.

85 4. cyanhydrinderivat nach Anspruch 3, gekennzeichnet durch einen oder zwei Substituenten (F) in den
_ Positionen 2, 3 oder 2', 3'.
\/ : '
5. cyanhydrinderivat nach Anspruch 4, dadurch gekennzeichnet, daB in Formel {IA p O und Z eine
einfache Bindung sind.

6. Cyanhydrinderivat, gekennzeichnet durch eine Formel lIA1:

F CN
' 1 V5 :
4 R @ ~COOCH-R 11A1

7. cyanhydrinderivat nach Anspruch 5, gekennzeichnet durch eine Formel lIA2, 1IA4 oder |IAS:
80 ' :

F CN F 'ON F F cN
nl@-@-cooén-nz Rl-@_-@-coozm-az nlf{(f)j)-<(3—ccocu-a2
® (Iné) . (I1A4) | : (I].IA9)

32
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20 10, Cyanhydri nderivat nach Anspruch 2, gekennzei chnet durch eine

al i genei ne Fornel 11C. (F) (F) g CN 25
1 2.¢c 26 ~ o~ ) | BER Papnt 956 Bl OCH WH R
| C worin R1, B c und R2 mne in Formel 11 definiert gind, (F) angi bt, daB

der reI vant Fl u ubsti t uent gen kann, Q
i uor - odbr AR BT, dg%ea"Z?'%W i mae, SR ot IS: nach
Anspruch 10, gekennzei chnet durch gj T

CNR_H COOHR2 40 12. Cyanhydrin nac sprd?h 2 gekennzei chnet
durch ei ne For nel

11D worln Rl und §g4ﬁkgﬁwhﬁghr E§EE¥E§>- I‘

Cyanhydri nderivat nach ei nem der vorhergehenden AnsprUche, dadur ch
gekennzei chnet, daB Rl C3 - Cli n-Alkyl !st. 14. Cyanhydrinderivat nach
Anspruch 1werinCRLOHI BCA urgicieasian in Fofden I tefinidA Bindk4AF)@nzeigt, @8 HerAblévgthte PBdnylrifigoeirn.
Cyanhadr i nHadrsubstituentarc tnagbmn ko, LOC Fludt 4der dhldtistwhd d Olodomizigi chnet, daB R2 Met hyl
ist. 33 111 111121 |11 11H 11 11*11 EP 0391 956 B1 16.

Cyanhy dré: n@anhydedndervatiaciiAssprudc$ gak@nnzdighhet diichgink Eormeki chnet, daB R2 ei ne
Alkylgruppe der For nel RB Ist: )CH 6~~~~~~~~

~ ~ 8 + | -(-CH27-)CHc H + 1y 2¢N10 worin w O oder eine
anzeZahl von 1 bIS 5 un und wei an lobis 6 sind.
g s!--cn-»cn-(Xujziex-o-(§>-@h g e
-
] worin r 1 bis 6 ist.
20
10. Cyanhydrinderivat nach Anspruch 2, gekennzeichnet durch eine aligemeine Formel IIC:
M ® (@), o
26
RY ~B-~( -)-ocnzcoocn-n" IIC
c *
o worin R', B, ¢ und R? wie in Formel !l definiert gind, (F) angibt, daB der relevante Phenylring einen
~ s Fluorsubstituenten tragen kann, Q Fluor oder Chlor ist und d O oder 1 ist.
11. Cyanhydrinderivat nach Anspruch 10, gekennzeichnet durch eine Formel:
5 f"
1 2
O R nzcooin-n

12. Cyanhydrinderivat nach Anspruch 2, gekennzeichnet durch eine Formel IID:

1 ?"
45 R 2 ' 1ID
| cwiu-n |

worin R' und R2 wie in Formel I} definiert sind.
80
18. Cyanhydrmdenvat nach einem der vorhergehenden Ansprtlche. dadurch gekennzeichnet, da R' C; -
Ci1 n-Alkyl ist.

14. Cyanhydrinderivat nach Anspruch 13, dadurch gekennzeichnet, da R2 G - Cs n-Alkyl ist.

55
15. Cyanhydrinderivat nach Anspruch 14, dadurch gekennzeichnet, dag R2 Methyl ist.

33
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17. Cyanhydri nderivat nach Anspruch 16, dadurch gekennzei chnet, daB w O und
weni gstens eines von x und y 1 sind. 15 18 Cyanhydri nderivat nach Anspruch
17, dadurch gekennzei chnet, dalEB0891-886B}10)2 1st. 19. Cyanhydri nderi vat
nach Anspruch 13, dadurch gekennzei chnet, daB R3 Cycl ohexyl ist. 20 20.

Fl assigkristal] -Material bestehend aus einer i n,
dadur cfF gﬁz&mﬁrw R o 5y e ookt e B BROAMSR Rt i PR,
ist. 21. "Fl Ussigkristall-Mterial nach Anspruch 20, dadurch gekennzei chnet,
daBi weni gstens eines der Derivate der Fornmel | eine Fornel hat: 25 F

CN 352 R ~t @OOCK-R2 30 worin R _CH.,- % | n-Al kyl oder n-Alkoxy und R2 C, -
Cs n- Al kyl oder eine A ylﬂ'r pe ’ﬁé?‘ c?tgenden For el siRr3d: 35 x2x + 1
-(CH2)-cH - 2y + 1 4(‘ 2T 0 oder eine ganze Zahl von 1 bis 5 und x und
y jeweils unabhangig 1 bis 6 siT& . H,22+ ¥l | ssigkristall-Mterial nach
Anspruch 20 oder 21, dadurch geke*n Jei chnet, daB das Gemi sch zustz- 45

| i che weni gstens ei ne Verbindung der Fornel 11l enthlit: (F) ~F so
faO - comorin WO oder eine ganze Zahl von 1 bis 5 und x und y jewsils unabhsingig 1 bis 6|sinfl. wori n Ra und
Rb unabhangig Cs - Cl12 Al kyl odor Al koxy sind und (F) angibt, daol das

Bi phenyt Sysrthgdrindsrivas magheAnsprughhthn daluieh iggkehrreichngt: defow G vndgenioptenspines gomx

Fl assi gkmundy dlsind.Vat eri al nach Anspruch 22, dadurch gekennzeichnet, dali die

Ver 8 ndung der Fornel 11l eine Fornel II1A hat: 34 R O '
18. C%anhydrinderivat nach Anspruch 17, dadurch gekennzeichnet, da8 R2 -CH(CHsE)z ist. 391 956 B

/ 19. Cyanhydrinderivat nach Anspruch 13, dadurch gekennzeichnet, da8 R® Cyclohexyl ist.

20 20. FlUssigkristall-Material bestehend aus einer Mischung von Verbindungen, dadurch gekennzeichnet, da8
wenigstens eine ein Derivat nach Anspruch 1 ist.

21. Flussigkristall-Material nach Anspruch 20, dadurch gekennzeichnet, da8 wenigstens eines der Derivate
der Formel | eine Formel hat:
25

F cl:n
- | 31-2@-@40&3-32
\/ 30

worin R! Cs - C11 n-Alkyl oder n-Alkoxy und R? C; - Cs n-Alkyl oder eine Alkylgruppe der folgenden

Formel sind:
35
- cxHZx_ +1
N -(CHZ)-CH
W
cyHZy + 1
40
worin W O oder eine ganze Zah! von 1 bis 5 und x und y jeweils unabh#ingig 1 bis 6 sind.
22, Flussigkristall-Material nach Anspruch 20 oder 21, dadurch gekennzeichnet, da8 das Gemisch zusétz-
45 lich wenigstens eine Verbindung der Formel Ill enthilt: '

F
- (F) -
. OO -G
worin Ra und Rb unabhéingig Cs - C12 Alkyl oder Alkoxy sind und (F) angibt, daB das Biphenylsystem

einen seitlichen Fluorsubstituenten tragen kann.

23. Flussigkristall-Material nach Anspruch 22, dadurch gekennzeichnet, da8 die Verbindung der Forme! i
eine Formel 1lIA hat:

— e —

L
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F Ra-n)..(nC0. b-Rb [11A 24,

FI I ssigkristall-Material nach Anspruch 20 oder 12, dadurch gekennzei chnet,
daB das Genmisch zusatz- |ich. vverﬁ'@%?%‘n%“@he Ver bi ndung der Formal |V hat:
10 Ra gb IV 15 worin n 1
oder 2 und Ra und Rb unabhangig Ca - G 2 Al kyl oder Al koxy sind. 25.

FIl Gssi gkristall-Material nach Anspruch 24, dadurch gekennzei chnet, daB die

Ver bi ndung der Fornel 1V 20 eige Fornel IVA hat: F 25

it st o BOAD IR, g 1 i

FI Ussj gkristal | - Materi j%sp 20 oder 21, gekennzei chnot durch
oenen Cehalt an zwei Deriva- -2 ten der Fornel |, die in der
snekti schen C-Phase entgagengesetzte EXehwnrkungen haben. 27.

El ekt r oept Figssigkistal-Material kach Fnsprich 20 28ér g VdagiirctC fekeringeichtlkit Odap @las Gernisohreasiite hn et,
dal sie eilgh wbrigstang kifie Edrisihdung ddaFamieldV hatach Anspruch 20 odor 21 verwendet.

35 Ravendi catl ons KJ 1. Deriv6 de cyanhydrine, de formule gdn~rale
40 Cn R
-( CHCH ( - )r-) ) Mn- COOCHt -1 2 45 dans laquelle Rl

est choi si parn1 unﬂ~ e-Ryn groupe al kyl e, almoxy,
Per fl uoroal kyl e et per nt 1 a 12 atones de carbone et qui
pout Btre lin~aire ou ram fi6; R2 repr~sente un groupe al kyl e, qui pout

8t l'i nd ClL a Cl 5 | i t nb
S T Rl R Rl
' dit

715 e A8 M S

ou délx atOnes ﬁluor conne substltuant dans | ' une quel conque ou dans |es
deux positions Lat~rales di sponi bl es pour une substitution sur les 35 C
11111111112111 EP 0. 391 956 B

2 | Rav.'@>“b A

26. Flussigkristall-Material nach Anspruch 20 oder 21, gekennzeichnet durch einen Gehalt an zwei Deriva-

6

~/ 30 ten der Formel |, die in der smektischen C-Phase entgegengesetzte Drehwirkungen haben.
27. Elekirooptische FlUssigkristall-Anzeigevorrichtung, dadurch gekennzeichnet, daB sie ein Flussigkristall-
Material nach Anspruch 20 oder 21 verwendet.
35 Revendications
\/‘ 1. Dérivé de cyanhydrine, de formule générale |

40 | ?N
L ¢ oteeto( -CH =) -0-) =X-{-OCH.-) -COOCH-RZ I
R*-(-CH ca(ca2 )ro)nx(ocu2 )m COO* |

45 dans laquelle R' est choisi parmi un atome d’hydrogéne, un groupe alkyle, alcoxy, Perfluoroalkyle et
perfluoroalcoxy ayant 1 3 12 atomes de carbone et qui peut étre lindaire ou ramifié ; R? représente un
groupe alkyle, qui peut &tre linéaire en Ci & Cg, ramifié en Ci & Cis ou cyclique ; r est un nombre
entier valant 1 2 10 ; n et m valent chacun, indépendamment, 0 ou 1 ; & la condition que :

si n et m sont tous deux nuls, X est choisi parmi
50

(F) (F)
T

formules dans lesquelles les (F) indiquent que X porte un ou deux atomes de fluor comme substituant
dans I'une quelconque ou dans les deux positions latérales disponibles pour une substitution sur les

(F)

65

||II|II| \I\II\ I|I\l ||I|| || |I||
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noyaux phényles indiqu~s ; p vaut O ou 1 ; Z est une liaison sinple |orsque
p est nul et repr~sente COO Lorsqye p vaut 1; et si |'un des indices n ou
m ou |es deux, vaut ou val ent EP0.38 86RIo| e X repr~sente un groupe de
formul e gendral e 10 dans | aquell e chaque noyau A, B et C est choisi,

| ndependanmnent arm. yn. naQ henyl OV, ~ny| ' t(s)
fluoro o % 25 ,pej :ﬁd'ﬂl’%s/aﬂ %@c %nﬁk%legr, ““%3?‘%sﬁ‘ﬂﬂ'ﬂ@”%f%ﬁ“g%ﬁgpﬁﬁnny| e,
chaque chaij Borepr ' T E=Fge =Ygl & robrédeftd Un Jloipd §o  CCOO,
o0 Crip gyt o e Tl 6 156 8o Sl PRERERAITW ol o B SheB &
et g vaut ou 1, a la condition que |a somre 15 (atb+c) vale 2 ou 3.
2. Dorive de cyanhydrine selon |a revendication 1, caract~risWpar une
formul e gdndrale 11 CH 20 . _)_

|z R (-CHCH(-CH 2-3¢ -klf@‘?’ﬁl’&@ I

dans |l aquelle Rl est -choisi parm %n groupe LN kyl e ou al coxy en C, a Cl2 ;

R2, 164, n et msont tels que 25 Mifinis a la revendication 1, &la
condi t i orlassUaquelisi chanue noyau MaB et est cheisi, dngépendammentz parmiyngloyaudihésyis, umagy  ( F)
30 phényle & substituant(s) fluoro ou chlorg, un noyay cyclohexyle, pyrimidyle, pyridyle ou diox@gnyley | es

dans | escghasie ehafngn Aret B rapréserda, ndénendemment. unsigisencsirerle. GAP; APC. SbkfHa GHENr nul e |
et (F) i At HiSHeOO0B0 ou O} @ chigeun dasdndises, mPrh civeHtQ op drd | cpnditig) RO bnes de
fludd corfdtPtAM¥e2PUEnt (s) sur | ' une quel conque ou sur |es deux positions

di sponj bl es . substitution d bire b | t si I'und
ol ook 1PaB dpvibAES SRR o TR B B ) cpr psent e

‘grloupe de fornule gdndrale 40 C 45 dans | aquel | e chaque noyau A, B et C
\est 2c_hoi si, independament, parm un noyau ph~nyl §“ ug noyau phenyl e a
subs‘fltuant(s)RIJ(u_@;{QC@_L(_;aalzogzg_@t) u@-@m%_grmcucy | ohexanerr c est nul

ou vaut 1; B repr=sente COO%uF une® ialson<sifplexet est une liaison
sinple si ¢ est nul. 3. Ddriv6e de cyanhydrine selon | a revendication 2,

car act er iggks iRmbileUrd Qsif MbiBLPafni S Brolisd dikyle loh akbky(enfE: 2 Ci2 ; R2, 1, n et m sont tels qGa\

Ei | %7_( - G6tinis@Q6¥bvénditation 1, 2 la condition que : ~IIA dans | aquelle Ri,
(F), Z, p eéinBEmatlont@us déurlopX b alos @ndisi pamne ddfini dans le cas de la
formule 11.736 | [ 11 111! 111 IS 1

(F)

T RE+©@; =

formules dans lesquelles p et Z et leur relation sont comme défini pour fa formule I ; et (F) indique que
35 le systtme biphénylique porte un ou deux atomes de fluor comme substituant(s) sur I'une quelconque

. ou sur les deux positions disponibles pour une substitution du systdme biphénylique, et
L / si I'un des indices n ou m, ou les deux, vaut ou valent 1, le symbole X représente un groupe de

formule générale

40

L)

45 dans laquelle chague noyau A, B et C est choisi, indépendamment, parmi un noyau phényle, un noyau
phényle 3 substituant(s) fluoro ou chioro et un noyau trans- cyclohexane ; ¢ est nul ou vaut 1 ; B
représente COO ou une liaison simple, et est une liaison simple si ¢ est nul.

3. Dérivé de cyanhydrine selon la revendication 2, caractérisé par une formule générale IIA
50 '

(F) CN
nl.7.-(-<§)>-)-cooén-a2 IIA
. P

dans laquelle R!, (F), Z, p et R? et leur relation sont comme défini dans le cas de la formule Ii.

R OB AR R



EP 0 391 956 Bl 4. D6riv6 de cyanhydrine selon |a revendication 3,
caract6ris4 en ce qu' il conporte un substituant (F) ou deux substituant
(F) sur les positions 2, 3 ou 2'EP@891856BYy,i\6 de cyanhydrine solon |a
revendi cation 4, caracteris6 en ce quo dans la formule IlA, p est nul

3 necylg' q%' SonPlgrli 2 BndiGtion P Xc@q géafrf%ﬂa&l@’c%b&% ASLGubR Bou.
atr&ée %5%@@ s psifos 2,580 2, IAL i5 7. Ddri v6 de
51 nﬁé v &é)&akr@dﬁrﬁé‘QWEQ@kﬁcﬁbﬁhoﬁﬂ %ﬁﬁ%@n'c@ﬁu@%ﬁns%ﬁnﬁtﬁy IWbGst'nth

Z reprd
revendi
R KIt
cyanhyd
11AM o
Cl1 *

- CCOCH- R 28k

(I''Ag) 25 a Ddriv do cyanhydrine selon |a revendication 2,
par une formulo gendragle I1B (F)R?l( F)d 30
\

- 10

et R2 sont comre defti

sente une ai
9

218%ri(d W&nhydnne selon la revendication 5, caractérisé lphrAin Jormule I|A1

JIB dans laquelle R, r,
~§06ai-Rfe | a fornul a 11, (F)IZAAdi que quo |

noyau phényl e on cause ut—porter un atone de fluor comme substituant;
repr~sente un atonme de fluor 36 QU de chl ore et d vaut 0 ou 1. 9.

D6r|v6 de cyanhydrine solon |l a revendication 8, cara i une fornul e
rivé dey cyanhydrine selon la revendication 5, caractérisé par une formtﬁe 1?1{2 I?M d%qlAs CN R

15 7.
CH-CH-(CH O2- COOC- R 45 danslaq eII r vaut a . rivd d
cyanhydr| ne &0 I a,’r‘evendl cal I Q raﬂ 6ré s6 ggnéral e
11/C 5@ ﬁ @COOCH-R ‘ﬁcoocﬂ R ﬁ -ccocu-a 2
Nd fo 1, KA~ )-ocll 000Cl 2 JP- OCIO OCH 21 C
55 _2 dans laquelle RI, B, Cet R2 sont comme dMi ni la fornula 1
(F) indique 2 noyau ph6ny| e dildlise pout porter ﬁlrftarre de fluor

comre substituant;

ou 1l. 37 C 11111111111111111
25 8. Dérivé de cyanhydrine selon la revendication 2, caractérisé par une formule générale iIB

N 30
35
“\\/
40
45

50

10.

(F) (F) (Q), clm
' 2
RY-CH=CH~(~Cll,-) -0~ .B-( -)-coogk-" 118

dans laquelle R', r, B, ¢ et R? sont comme défini dans le cas de la formule 1, (F) indique que le noyau
phényle en cause peut porter un atome de fluor comme substituant ; Q représente un atome de fluor

ou de chlore, et d vaut 0 ou 1.

Dérivé de cyanhydrine selon la revendication 8, caractérisé par une formule

CN
. | 2
1 Ay - —-COOCH-R
rd-caeci-(ct,); 0~ O~O)

dans laquelle r vaut 1 ae6.

Dérivé de cyanhydrine selon la revendication 2, caractérisé par une formule générale IiC :

(F) (F) ()4 T

2 1IC
-R
al -B-( -);ocuzcooggl

dans laquelle R, B, C et R? sont comme défini pour la formule Il ; (F) indique que le noyau phényle en
cause peut porter un atome de fluor comme substituant ; Q représente un atome de fluor ou de chlore

etdvautOou 1.

—

l||||I|| |||I|| 1l |\||| 1.

S

et

simple .
C - C&I:H—R R I ' - COOCH- E2 R14

caract ~ri s4
R-CH"CQ1(Cll2)r

B!
e

Q

e

1,

O repr6sente un atone de fluor ou de chlore et d vaut O

6

F

c



EP 0391 956 Bl 11. Dé6riv6 de cyanhydri ne salon | a revendi cation 10,
caractdri s6 par une fornule: 1l ~~~ e~ 12R
. X@ OCH2COCCH- R 10 12. Déri VEFPO%:"Q:‘y%ﬁﬂR/‘dH ne solon | a revendication 2,

caractdr|56 par une formule IID CN R

~~~~~~

dans’ E%dvﬁqecyﬂi'yd"f‘e onsl%rrlf'e"f"‘:?t'on1d?ear%fctjéfnl A gansh e cas de la fornmulo IL.

20 1& D6riv4 de cyanhydri ne sol on I une quel conque des revendi cations
prdc6dent es, caract6ris6 on ce ‘quo Rl repr~sefile un groupe n-alkyle on C3 a

C ,.514. Deriv4 de cyanhydri he sal op— a revendi cagtion 13, caracteris6 en co
quo R represente un groupeRn @ e@F*QCOSCt‘B?.‘ 25 16. Ddriv4 de

cyanhydrine solon | a revendi catTon , car act &is6 on co guo R2 repr~sente
un groupe mdthyle. K) 16. D6riv6 de cyanhydrine solon |la revendication
13, caract~ris6 en ce quo R2 repr~sente un groupe al kyle 30 de formulo

R3 Go x tR. Dérivé de c¥&nhydrine selon la revendication-2,-c@iatér)sé G upe ymulbdlls | aquel | e w est nul
ou reprdsente un nonbre entior valant 1 a 5, et chacun des indices x et y
vaut, 40 i ndépendamrent, 1 A 6. 17. D6rivé de cyanhydrine solon |a
revendi cation 16, cara tf s6 on ce®quo w est nul et au nmoins |'un des
|nd| ces x et y vaut 1R74% 28 Egé X 2le cyanhydrine sidiln | a revendi cation
'®aractdris4 on co quo -J e -CH(CHa)2. 19. Ddriv6 de
cyanhydr| ne soI on | a revendi catl on 13, caractfris6é on ce quo R2 reprdsente
un. groupe y e fs de cristaux I|qU|des
;"qun est Lﬂ? 9% hgzsc?gt%'s déMa t')e%aggg[ag%{nhig:ilsoe en ce qu' au noins |’
Ndes 2§ 01 Penie @éé rlf’;Pdrii\ "sbigd IJanqu% qlre%\ssradénqugaoﬁs +reoéaa1ve%n&+ae@asm ch-qué L.
Mat i'br e g g%u,tﬁ b grod nca[kwgta@@{é guides so a revendication 20,

caract6r|s € on cOo qu au noi ns un des ddrivés de formulo | a pour fornmnulo

56 14, Dérivé de cyanhydrine selon la revendication 13, caractérisé en ce que R? représente un groupe n-
alkyle en Cy & Cs.
25 :
15. Dérivé de cyanhydrine selon la revendication 14, caractérisé en ce que R? représente un groupe
méthyle.
Y, 16. Dérivé de cyanhydrine selon la revendication 13, caractérisé en ce que R? représente un groupe alkyle
30 de formule R®
Ceflox +1 X
. -(-CHZ-);CH P
CH, +1
o y 2y
AN

dans laquelle w est nul ou représente un nombre entier valant 1 2 5, et chacun des indices x et y vaut,
40 indépendamment, 1 2 6.

17. Dérivé de cyanhydrine selon la revendication 18, caractérisé en ce que w est nul et au moins I'un des
indices x et y vaut 1.

45 18. Dérivé de cyanhydrine selon la revendication 17, caractérisé en ce que R? représente -CH(CHa)z.

19. Dérivé de cyanhydrine selon la revendlcatlon 13, caractérisé en ce que R? représente un groupe
cyclohexyle

50 20. Matidre 2 propriétés de cristaux liquides, qui est un mélange de composés, matiére caractérisée en ce
qu'au moins I'un des composés est un dérivé tel que revendiqué 2 la revendication 1.

21. Matidre 3 propriétés de cristaux liquides selon la revendication 20, caractérisée en ce qu'au moins f'un
des dérivés de formule | a pour formule
55

38
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38 _ .. EP O 391 956 Bl F CtS Rk.J-g--COOCH- 2 5 dans

| aguel l e R1 reprdsente un groupe n-al kyle ou n-alcoxy en Ca a G, et R2
reprdsente un groupe n- al kyle eﬁﬁ'@,:’%}éﬁg%u un groupe al kyle de fornule 10
Xx CHX +1 CH 1x y 2y + | dans l|aquelle w est nul ou repr~sente un nonbre
entier valant 1 a 5, et chacun des indices x et y vaut ind~pendament 1 A
6. 20 22. Matibre & propriftds de cristaux |liguides solon |a revendication

20 ou 21, caracteris6e en ce qug Ne_m-l ange cbntisent on outre au noins un
conpos6 de fornule 111 25 gl @ -cooaa-.a)zoo -Rb
I'1'b dans laquelle Ra et Rb reprdsente hacun, inddpendament, un groupe
al kyl e ou al coxy en Ca a 30 Cl2, et (F) indique quo |le systbne

bi phdny! i qushsRiudlie RO FdpEentd unagrépe n-diRyIé burBicorpanes Gl SétiFe rprésenteaincgravpe n23
Matibre a Rik@@éd €:taes sleunakdupé sikye deiformuldes sol on | a revendication 22,
caractdri s~e on ce quo |le conpos6 de formuil olll a pour formule Il'lA: 35 F
Ra4-| » COO zD- Rlb - . Il 24. Matiere a
propri~tes de cristaux |iquides solon | r(“E5<\7‘$.lﬁd«i(:lation 20 ou 21,
caract6risoe an ce quo le m-lan v‘cp_@\.ll/g;t en outre au noins un conpos4 de
fornule IV 45 4 Q > < >4~~~~~ ngﬂa,\ R 50 dans

| aguelle n vaut 1 ou 2, et Ra et Rb represcej“ZQni- Xhacun, inddpendament, un
group® al kyl e ou al coxy on Cs a Cl2.

dans laquelle w est nul ou représente un nombre entier valant 1 2 5, et chacun des indices x et y vaut
indépendamment 1 & 6.

20 22. Matidre & propriétés de cristaux liquides selon la revendication 20 ou 21, caractérisée en ce que lo
mélange contient en outre au moins un composé de formule Ill
F .
. (F)
(KD -<ee D> o
" dans laquelle Ra et Rb représentent chacun, indépendamment, un groupe alkyle ou alcoxy en Cs 2
30 Ci2, et (F) indique que le systtme biphénylique peut porter un atome de fluor comme substituant
latéral.
23. Matidre A propriétés de cristaux liquides selon la revendication 22, caractérisée en ce que le composé
de formule Il a pour formule IlIA :
35 .
" _ F .
@l
40

24. Matidre 3 propriétés de cristaux liquides selon la revendication 20 ou 21, caractérisée en ce que le
mélange contient en outre au moins un composé de formule IV
45

F

n
v
Ra @ Ry

dans laquelle n vaut 1 ou 2, et Ra et Rb représentent chacun, indépendamment, un groupe alkyle ou
alcoxy en Cs & Csa2.

50

55 25. Matitre & propriétés de cristaux liquides selon la revendication 24, caractérisée en ce que lo composé
de formule IV a pour formule IVA : ’

O

39



55 25. Matibre a proprietes de cristaux |iquides solon |la revendication 24,
caractdris~e en ce quo |le conpos4 de fornulo IV a pour fornule IVA: 39 1
1111111111 ' 111 11 EP 0 391 BB83B195&B1 \ntibre a propridt~s de cristaux
i qui des selon | a revendication 20 ou 21, caractdrisee on ce qu'elle
contient deux derivds de formule 1, qui ont des effets de torsadage de
seons oppos6 dans | a phase 10F * snectique C. 27. Dispositif

6l ectro-optique d' af fi chagp=& taux |iquides, caract & &4 en ce qu'i
utilise une matibreg :@ @ vristaux liquides telle quo revendi qude
dansgl a revendi cati ch ou21. 151 20 25 30 35 40 45 50 55

26. Matigre & propriétés de cristaux liquides selon la revendication 20 ou 21, caractérisée en ce qu'elle
contient deux dérivés de formule I, qui ont des effets de torsadage de sens opposé dans la phase
10 smectique C.

27. Dispositif électro-optique d'affichage & cristaux liquides, caractérisé en ce qu'il utiise une matiére &
propriétés de cristaux liquides telle que revendiquée dans la revendication 20 ou 21.
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