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wherein Ry and Rz are selected from Ci-1s alkyl, alkoxyl, perfiuoro-alkyl, perfluoroalkoxyl and alkynyl, R;
may also be CN and Rz may also be fluorine or NCS; m is 0, 1 or 2 provided that if Ry is alkyl or alkoxyl
and R is alkyl, alkoxyl or perfluoroalkyl then m is 1 or 2.

50 The preferred embodiments of the invention discussed below are inter alia chosen with respect to ease
of preparation and their liquid crystal properties, particularly with respect to suitability for use in high
birefringence nematic or ferro-electric S, liquid crystal materials.

Preferably for use in nematic materials alkyl or alkoxyl substituents Ry and/or Rx contain 1-8 carbon
atoms and for use in smectic materials 3-12. For use in nematic materials compounds having R as alkyl or

65 alkoxyl and Rz as fluorine; or R1 as alkynyl and Rz as alkyl or alkoxyl, or Ry as CN and Rz as alkyl, alkoxyl
or alkynyl are preferred. Preferably for smectic C materials Ry and
Rz are selected from n-alkyl or n-alkoxyl, m is 1 or 2, especially 2, preferably with the fluorines in the 2, 3
positions.
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F B(Q4) 2 of the accompanyipg thgyings; In these routes the reaction conditions of the individual steps are well

known but the overall combination”of steps to form the end product is novel. Compounds in which Rz is
NCS, eg 1.8 are preferably prepared by initially incorporating an amino group into the molecule as Rz, for
example, coupling the boronic acid of step D1 with para-bromoaniline and then converting the amino group
into an isothiocynanate. Ways of doing this will be apparent to those skilled in the art.

35 Preparative routes to intermediates of formula:
¥ F : F
" Rg'@' B(OH),, R2 B(oN),,
F

F

F
45
R?_—@- B(0H) , nz.@ B(OH),

50 where Rz is alkyl or alkoxy! are described in published WO 89/02425 and WO 89/08687 among others.

The invention also provides a liquid crystal material being a mixture of at least 2 component
compounds, at least one of which is a phenylnaphthalene of formula I. This material may show a nematic or
smectic (eg smectic C, S; or S,) liquid crystal phase.

In particular many phenyl-naphthalenes of formula | have a high birefringence, making them suitable for

65 applications in which this characteristic is required, as discussed above. In particular, compounds of formula
| which contain an alkyne group may have a high birefringence. Although some have rather high melting
points this can in some cases be usefully reduced by introducing one or more lateral fluorosubstituents on
the phenyl ring, eg as in 1.1, 1.2, 1.3, 1.5, 1.6, 1.7, 1.10 and 1.12. Phenyl-naphthalenes of formula | may be
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35

where R, is Ci-10 n-alkyl or n-alkoxyl and the fluoro substituent{s) may be in any one or 2 of the available
substitution positions. Compound of formula lID are known WO 89/12621 (PCT/GB 89/00647) and their
inclusion can further increase the birefringence.

40 A nematic liquid crystal material of this invention may also contain one or more optically active
compounds (especially the biphenyl of formula liA in which R, is (+)-2-methylbutyl) to induce a cholesteric
phase and one or more pleochroic dyes.

Typically but not exclusively, a nematic liquid crystal material may oontam 5-50% by weight of other
known nematic materials. Opfically active compounds and/or pleochroic dyes if present will generally be

45 present at up to 1% by weight at most.

Phenyl-naphthalenes of formula | may be used as components of smectic C mixtures. Compounds of
structure 1.1 above are particularly preferred for this use as they show S; phases which persist over a wide
temperature range and their use can result in Sc* mixtures which show fast, eg microsecond, switching
speeds.

50 Other compounds which show an Sc phase to provide a mixture having improved properties relative to
the individual component compounds. Preferred known compounds which show an Sc phase and may be
used in this way include the known compounds of formula IlIA and llIB:

55



K3 o inclusion can further increase the birefringence. 40 A nematic
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where R is C1-1s5 n-alkyl or alkoxyl.
Particularly preferred dopants are however the known compounds containing an asymmetrically
substituted group IV:

35

%0 (|1N
' =C00=CIl=R, v

45 where Ry is cycloalkyl, a cyclic terpenoid ring system or Ci1-g n-alkyl or branched alkyl, especially C1-4 n-
alkyl or branched alkyl having a formula:

yd cbnabl"‘
-(cnz) ~Cll

2 N\ p
ccl‘2c+1

50

where a is 0 or an indeger 1-6 and b and ¢ are independently 1-6. In such compounds Ry is preferably
56 methyl, CH(CHs)z or a camphor residue.
Suitable and preferred examples of such dopants are described in WO 87/07890 and PCT/GB
88/01111.
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30 Example 1 - Route A Used To Prepare
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Step A1 (R = butyl)

A solution of 1-bromobutane (50g 0.36 mol) in acetone (90 ml) was added dropwise to a stirred
45 refluxing mixture of 2-hydroxy - 6-bromonaphthalene (40 g 0.18 mol) and potassium carbonate (51 g 0.37
mol) in acetone (1L). The stirred mixture was heated under reflux for 24 hours. The potassium carbonate
was filtered off, water was added to the filtrate and the product was extracted into ether (twice). The
combined ethereal extracts were washed with water, 5% sodium hydroxide, water and dried. The solvent
and the excess of 1-bromobutane wers removed in vacuo to yield an off-white powder which was
s0 recrystallised from ethanol. Yield 32.2 g (64%) mp 52-53°C.
In an altermative method where R = methyl, dimethyl-sulphate (33.80 g 0.268 mol) was added to a
stirred solution of 2-hydroxy - 6-bromonaphthalene (50 g 0.224 mol) and potassium hydroxide (15 g 0.268
mol) in water at room temperature. The stirred mixture was heated at 70 * C for one hour and stirred at room
temperature over night. The produce was filtered off, washed with 10% sodium hydroxide, water and dried
§5 well and then extracted into dichloromethane. The organic extract was washed with 10% sodium hydroxide,
water and dried. The solvent was removed in vacuo to give a colourless solid. Yield 50.9 g (96%) mp 108-
110°C.



(RDLC).materials in which small droplets of a liquid crystal nmaterial are
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dry di ch&wnwmﬁ&amy;@%ﬁpma}.a graapded dropvm se to a stirred, cooled (-7
C) solution of 2-hydroxy - 6-bronmonaphthal ene (2.80 g 0.0126 nol) in dry 5
di chl 8r GEhhes erfdB Ubgd TaPdpaiy tri et hyl amine (2.55 g 0.025 nol) under dry
nitrogen. The stirred mxture was allowed to warmto roomtenperature
overni ght and was then washed w aqudusFsodi um car bonate and the
separ at ed aqueous | ayer vﬁg“w&s?% chid gronet hane. The conbi ned
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di chl oronet hane) to give a colourless solid. Yield 7.20 g (99% np 93-94
C. 10 Sts%p A3

p B1

35 A solution of 2-octyloxy - 8-bromonaphthalene (1.75 g 5.22 mol) prepared via Step A1 above in ethanol
(15 ml) was added to a stirred solution of 1-pentyl-2, 3-difluoro phenylboronic acid (known) (1.60 g 7.02
mmol) and TTPP (0.312 g 0.27 mol) in benzene (30 ml) and 2 M sodium carbonate (30 ml) at room
temperature under dry nitrogen. The stirred mixture was heated under reflux (100°C) for 23 hours. The
product was exiracted twice into ether and the combined ethereal exiracts were washed with brine and

40 dried. The solvent was removed in vacuo and the residue was purified by column chromatography (silica
gel/petroleum fraction (bp 40-60 * C) -dichloromethane 10:1) to give a colourless solid which was recrystal-
lised from ethanol-ethyl acetate (20:1) to yield colourless crystals. Yield 190 g (83%)

By an analogous procedure the compound

c3n7ca ooyt

50 was prepared, using the product of Step A3 and known 1-butyloxy-3-fluorophenylboronic acid. Yield 63%.

55



Asolution of n-butyllithium (6 mM 2.5 min hexane) was added dropwi se to a
stirred, cooled (-5 to 0 C) solution of nt-1-yne (1.02 g 0.015 nol) in
dry THF (10 ml) under dry nrtrogerF Q'ﬂ'f%gq?i% ure was stirred at 76 room
tenperature for 15 m nutes and a soI ution of 6-brononaphth-2-yl triflate
(from Ste s 4 Arotis Qudds 4 8 in dry THF (20 m) was added dropw se at
-5.t0 0 on of tetrakis (triphenyl phosphi ne)

pal (adi um (0) ("TTPP") (0.5 g 0.43 muol ). The m xture was heated under
reflux (90 C for 4 hours) ang n poured into 10% hydrochl oric acid. The
products was extracted into et h%@a@@ the conbi ned ethereal extracts
were washed with aqueous sodiumh g car Bchate and dried. The 20

sol vent was renoved in vacuo and the crude product was purified by col um
chromat ography (silica gel/petroleumfraction (bp 40-60 C) to give a
colourless solid. Yield 2.10 g (57% . This product could be used directly
in Stepes BlepCCl and Di or could be reduced usi ng known nethods to convert

the al kynyl group to an al kyl group. 25 Exanple - Route B Used To Prepare
|: F u -17  Amixture of 2-methoxy-6-brompnaphthalennf12y @85 1Bpol)35d copper;(l) g)@prgg (528 95059 mol?
-octyl ong dry DM &7vo Y W’ﬂsHPfF“éi’ré‘ 1§5'ﬁ5f°§1 55h°2' a°“5€!de top0%
above Id g 892"1‘%%' fc ;8? ‘”§§ 9\&:’ e ?fﬁrseﬂ?'e 'E%‘h F‘%ﬂ'e
3-di fludr | ?z g
ro 0 * c -
0.27 mol )lorogn:ﬁ: w s?l% fel @b | %?n% ﬁgrorﬂl é%tf, l
t enperature un er den h ol ure was heat ed under refl ux

(1006C) fgf, 83 hours The product was extract ed twice into ether and the
conbi negl ethereal extracts were washed with brine and 40 dried. The sol vent -

was/removed 4 &luY&P&Q)o%H Gridr&¥iad @8 lgtieD Mies0oBs! of 'meéﬂY laremseJnme i) W%QQJd@@ hy
(silica galbpwas 1004 854S Ecdfel i (8- &)DdIuidl SO0mE )prontbt G Isp OGTE telve N 0.8877 Inholf A &Y Ve
a_col our | atorertthatle PBS fl) ulSB dry fifoyen! THe-stitredSrikurb WaSTAIBWALED WarmEth i tsrakire
(20: 1) toovéinjntl Watdr Qs kba6iily il ahd . yellowe prelcightatd Gvall ptoBGdtdl.. ThBYpraaiict Aas oGO
pr ocedus etwideeints @iproandcthel GorfBined Grganic extracts were washedMith vdbr land GriedaThepsoRpra masl,
usi ng t herepweduc tacad. Yiski @40 4310a%%)ims 884167 16.but yl oxy- 3-f | uor ophenyl bor oni ¢
acid. Yield 63% 66 8 EP0453603B1 Exanple 3 - Route C Used To Prepare 6
COCT!H t8es€dp Cl A mxture of 2-nethoxy-6-brononaphthal ene (12 g 0. 051

mol ) and copper (1) cyanide (5.26 0. 059 nol)
30 2] proc ure was as described for Step A2 above. Quantities: N-phenyltriflamide (9 g 0.024 mol),

product of Step C2 (4 g 0.024 mol), tricthylamine (4.9 g 0.049 mol). Yield 7.20 g (99%) mp 93-94°C.

Step C4

35 The procedure for the boronic acid coupling step was as for Step B1 using the product of Step C3
instead of the bromonaphthalene and lithium chloride was added with the TTPP. Quantities: product of Step
C3 (0.53 g 1.76 mmol), 4-n-butyloxphenylboronic acid (0.45 g 2.32 mmol) prepared as on Page 30-31 of
WO 89/02425, TTPP (0.13 g 0.11 mmol), lithium chioride (0.22 g 5.22 mmol). The crude product was
purified by column chromatography (silica gel/petroleum fraction (bp 40-60°C) -dichioromethane 1:1) to
40 give a colourless solid which was recrystallised from hexane-dimethoxyethane ((1:1) to yield colourless
crystals. Yield 0.30 g (58%). -
By analogous methods the compounds:

45 ¥

o @@ ..ocl*u9 C_:I O @ c=cen,

60
were prepared. The 4-butyloxy-2-f|uorophenylboron|c acid was prepared as described on Page 34-35 of
WO 89/02425. The 4-pent-1-ynylphenylboronic acid was prepared as below.

A solution of n-butyllithium (7.8 ml 10 M in hexane 0.078 mol) was added dropwise to a stirred, cooled
(-5 to 0°C) solution of pent-1-yne (5.28 g 0.078 mol) in dry THF (50 ml) under dry nitrogen. This mixture

55 was stirred for 10 minutes and then a solution of dry zinc chloride (10.80 g 0.07¢ mol) in dry THF (100 ml)
was added dropwise at -6 to 0°C. The mixture was stirred at room temperature for 15 minutes and a
solution of para-iodobromobenzene (5.28 g 0.078 mol) in dry THF (100 mi) was added dropwise at -5 to
0°C followed by the addition of TTPP (2.31 g 2.0 mmol). The mixture was stirred overnight and then



in dry.DMF (75 m) was heated at 1859C for 5 hours. The cool ed m xture was
poured into 10% hydrochloric amg and the roduct was extracted into ether.
The insoluble salts were filtere lhe is separ at ed aqueous | ayer
was washed vvith bri ne and dri ed. The soI vent was renoved in vacuo and the

resi due 1o 9& m chr omat ography (silica gel/petrol eum _
fragti 0 % cF jice iftb YtHef B e Jcm%% etﬂéré/a? eﬂrﬁ“ﬁreyﬁis}\ @l 1d.
vield 7. Qeogs dridtb(and aidAPTHe2olvdnt WasTadtbd RVadib om de
(24 g 10 OTHE 18roR3 ynbé?.zdﬁmsus@bas B it 8 béfeRic 'akid \FAB1 98 raot.sul cmM se

to a gt igaméeheth6dad (n Stép 18) onFba!81 61'WPBo/62325. RS mdFhesiimE.7 gl0.07 oY) i

0. 0377 rsvpjopyiBordoy23y @18 menonet hane (125 ml ) under dry nitrogen. The stirred
m xture was allowed to warmto roomtenperature overni ght. Water was

car ef ul | Bxaraglel ¢ €l ReutalD &sedcTol Rvepa@r eci pi t at e was produced. The product was
extracted 25 twice into ether and the conbi ned organic extracts were washed
with water and dried. The solvent was regoved in vacuo. Yield 6.40 g (100%
np 156-157 * C. Step C3 90 CHUI
above. Quantities: N—phenyltrlf9l anmd 024 nol ), product of Step 2
(4 g 0.024 nol), tricthylamne (4.9 0.0%9 ol ). Yield 7.20 g (99% np
93-94 C Step ¢4 96 The procedure for the boronic acid coupling step

was a¥% for Step Bl using the product of Step C3 instead of the
br onona | ene and |ithiumchloride was added with the TTPP. Quantities:
pr oduct ep C3 (0.53 g 1.76 mmol ), 4-n- butyloxphenylboronlc acid (0.45

g 2.32 mOpbDifufi arﬁlz%n R RGanyodt it whe é% Zéet ﬁf’ei@o&é’a 8%¢)!
mml )20 ls'oﬁ.f’u ll:g"z Bfe ﬁx.‘;" %ega q’?s F mg %mf' ed
Y0l Uriirofdl,. PRPieQBbAR was! thénfaind8 u‘a&ﬁ ﬁe Sdﬁm. ng?& 2'5q{¢5ur@139d then 8 Brebidusly

- d' chl orgasd S o :te-is oprépyFisordle M8 g.08@ ol il &% THE ol i) WEY fabled'\@Spwise at -78° C.
recryst ab infb@dle wad BloWek RN idTRbA QenyiRialiird Svetnight ahli thed siirdd fBr 6ol HOUH Wi S19%
cryst al sydr¥thkicl aéld 30 ng). (Thed BbducByastextacRdQwite MRt dWdEl and e cormbKa Whdmal ekipactsl T C
46C Gl (wefbldd3hed with water and(@ried- ThEEoBntois \eicdedDin @b edlyield B @olourless solid. Yield 8.5

4- but y| @«ye02)f | uor ophenyl boroni ¢ acid was prepared as described on Page
34-35 of WO 89/02425. The 4-pent-1-ynyl phenyl boronic acid was prepared as
bel ow. Atepd2uti on of n-butyllithium (7.8 mM 10 Min hexane 0.078 nol) was
added dropwi se to a stirred, cooled (-5 to OC) solution of pent-1-yne

(5. 28%g 0. Oegrompiing of the a¢f9mcrHPﬂ (225 9n9-30 mmelkfrorg) Stpp 1t with Jcromord-diflueroenzens Ss
was st i r(||fr&f2\151")f(b?7 9 @-1fimnaews sared eutgs for Siap R @ﬁveovs'"s Pi(e8 g Bi2d mmea- Theo. 80
g 0.079 P9 WPﬁfeafw lispat-from eifangl t9 vigld soloimigsssrysfalsYigld 40,9 63%)-t o O C. The

m xture vva ng: Epglag saP’°F?5’BWFt%‘HPE‘}°3E uf-Bromesi-flyaso-pifiyerpmethyla henzanes olRiemesttof
par a- i odH? 89‘?6?8?\2’&1‘@“‘(@'“2@“ bgNA9HIN R EAMPONES yr y THF (100 nl) was added
dropwi’se at -5 to O C followed by the addition of TTPP (2.31 g 2.0 mml).

The m xture was stirred oveanlil%ht and tHén 9

w cl’Hgo _@"F
45 ' CI;H9° @@ F

were prepared.
60

55
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ER0453503Bi poured into 10% hydrochloric acid. The product was extracted
twice into ether and the conbi ned ethereal extracts were washed with
aqueous sodi um hydrogen car bonat e Efh0 488 PP The sol vent was renoved in
vacuo. Yield 14.20 g (82% Th| s 1- br ono- 4- pent - 1-ynyl benzene (13.45 g 0.06
nol ), i ntogf] X ol d using the 5 sane nethod as used in

Step 1 B o . : antities: magnesium (1.7 g 0.07 nol),
tri- isopropyl borate (23 g 0. 12 m)l) Exanpl e 4- Route D Used To Prepare
10 15 Step DI N-butyllithium (1Zaledl 2.5 Min hexane 0.031 nol) was added
dropwi sg to a stirred, cooled (-78; sol ution of

2- br ono- 6- but oxynapht hal ene y (8.60 g 0.031 nol) in dry THF
(60 m) under dry nitrogrp. on m xture was nai ntai ned under these
conditions for 2.5 hours and usly cool ed sol ution of
tri-isopropyl boratg (12 g O. 64 nmol) ind F.(5 added, qr opw se
at -781€. The m xt uﬁé was al I-U"!Ned tS Mm%mmwt and
then stirred for one hour with 10% hydrochl oric acid (80 m). The product
was extrac{ad tw et he .co real extracts 25 were
washed w tih'qwat er% ddr)| ed'n%%hgfso vert \r;g rﬁﬁo §M7V7a%LF8 Pol yield a
col ourldsesslsbl id. n-\cu;nbtd 8.5 9 (100%. & eprkD2839 (N 11Xy roupling of the
bor oni ¢® ac (2.3¢ 30 ) from Step P

1- br ono- 2,14 di fl uorgg%nzenergn()knom)m(loeé? P’?. ﬁmr%*rgf) was carried out as
for Step Bl-@above-Gafighy TTHP (0.26 § 0.123 Knﬂil $.N(HReObrIoduct was

recrystal Iispd fr,p,@ 8 @anolc,géo yield cqouglass gl s g Yield 1.40 g
(63% . ,Wsing analo ﬁ%:oce ures and known

4-byono- 3-}{4%or o-1 ?‘7 o490 behzerfe, B-§8-84H-1864% Iji f | uor obensene and
par a- br onof | uor obenzene the conpounds: 35 40 Fc 1190 4 9

a>rF 45 Clg 11, wer repared. 50 55 10
*This compound showed a birefringe%ce An —S ZP9 ae 20e"c.
25 Table 2
o <5 (F)m _
. R
w (OO %
Ro m Liguid Crystal Transitions (°C)
1.9 0C4Hg 0 K 98.5 N 167.5 I
¥ 1.0 oC4Hg 1 K 64.5 N 129.5 I
1.11 + CECC3H 0 K 113 N 193 1
:\Jj'
40
These properties indicate that phenyinaphthalenes of formula | have useful nematic and/or smectic C
liquid crystalline properties, showing these useful phases over a broad temperature range.
Example 6 - Ferro-electric Sc* Liquid Crystal Mixture
45

A mixture was prepared having the composition:

| Call,, .0 O)
% .\:)—‘-051111 975 weight £

ol
]
Cflacd CO0CI~CiL, 2.5 weight %

This mixture showed the liquid crystal transitions:
K58c"33S8,75N805 |

55
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EP 0 453 503 Bl Exanple 5 - Properties of Conpounds Prepared Table 1 6

(F (F) 1n n 70 2L 1.2 m n. Liquid

Crystal Transitions ("C 1.1* gp 0aéPstsB) n- C54! 11 1 I X 36 Sc

44.5 SA 75 N83.5 1 1.4 n- C4H90 F 0 0 X 128.5 (N
112.9) | 1.5 n-CAHOO F 1 0 X 72 (N63.0) I 1.6 _
n- C4H9The mixture sifowed spontaneoug)polarigation RS ®C c~NeaDSO Fonp angles as listechbali:i000 CF3

1 0 X 73.5 8A'105.51 20 1.12 n-C3H7/7C C n- C4AWD0 1 0 K 68.5
N 106.5 | *This conpound showed a bi'#R&% i ngence n =0.19 at 200C. 25

Table 2 (F) 30 R R2 a LIiuid Crystal
Trafsitions (C) 1.9 Temp (* C)JCAEIhC cm~2) | Cone Andle (*) R 98.5 N 167.5 |
1.10 OC4H9 T oq.zN—r?Q. 51 1.11

CF=CC3H7 0 gg K 113 &;193 I 4@' hesgq properties indicate
that phenyl napht hal enefs of ,¢f orqul a | 'ghavej usef |l nengtic and/er smectic C

liqy d crystalline propertgges, |show,gg thpse '-'2:%““' ghases over a broad

temperature range. Exajhmpl ex6 - |Ferrggel ecfric {3ce Liquid Crystal Mxture 45
A m xture was prepared havigng tlhe cggposifion: c~~F 30 11
97.5 weilht , CTi-rn 15 ~~1-~~~3k COUL90 CoCl lu-117

2.5 weishit ' 65 This jm xtyere ghowedsthe |iquid crystjlal transitions: K5
Sc*a3 SA75 N 80.51 P 085453 [503 && The| m xture shgwed spont aneous

pol arisation Ps (nC cn¥Z) and SC* cone angres as risted bel ow
Using a 2.0 um cell at 25 ° C the switching speed of this mixture was measured as below:

Table 4
20
Voltage (V peak) | Response Time (U sec)
20 120
25 30 76
40 54
50 45
60 37
70 32
30
The mixture is therefore a fast switching ferro-electric Sc* material showing a room temperature Sc*
phase.
Claims

a5
1. Phenylnaphthalenes of general formula I:

(F), N
o R, 6 formula I
OO .

wherein Ry and Rz are selected from Ci-1s alkyl, alkoxyl, perfluoroalkyl, perfluoroalkoxyl and alkynyi,
45 R: may also be CN and Rz may also be fluorine or NCS; m is 0, 1 or 2; provided that if R: is alky! or
alkoxyl and Rz is alkyl, alkoxyl or perfluoroalkyl then mis 1 or 2.

2. Phenylnaphthalenes according to Claim 1 characterised in that R1l and Rz are independently selected
from alkyl and alkoxy! and m is 1 or 2.
50 .
3. Phenylnaphthalenes according to Claim 2 characterised by a formula:

»

" k o@ (o ),

12



Table 3 6 Temp (* © Ps (nC cm 2) Cone Angl e

() 32 0.1 _ 5 . 1.3 6.5 28

1.8 8.5 10 Ep0 4B 603 Bt 25 2.2

10.5 20 2.8 11 18 2.9 15 3.1 10
3.3.15 it ta larisation Ps (W cm~2) and Sc* corts anglsSAd1ted bélow! aem cel |
at, 25 * @"t"ﬂe""’s\?&”%' ?:%?pﬁa "s°B‘é‘°‘ep3 a{')s?aﬂqtnhiss( n%‘?dz)uarne \?vacg megsuregmas %el ow. Table
4 20 Vol tage (V peak) Response Ti mergbeg sec) 20 120 30
76 25 : - 40 54 50

45 605 770 - 32—30—1fe mxture is
therefore a fast switchilnd®PR'Ch]aPOf oMz o : (ﬂlpshovm' ng a room
tenperature ScW phase. (l ai rs8 35|1. Rhenyi raphthaaseneauof general formula

l: (F)3 R 30 13 : 65fornula | 40R wherein R1
and R2 are selected from Co-28s allkyl ,1.&l koqyl, p&¥fl uofoal kyl

per f | or oal koxyl and al Qynyl25 46 R may al st0-be CN and R2 may al so be
fluorine or NCS; mis 0,/ 1 & 2; [provd®&led tlhat ¥ R iJs al kyl or al koxyl
and R2 is al kyl, al koxyl| or 1Berflfuor @8 kyl Jthen mis 1 or 2. 2.

Phenyi napht hal enes accorldi nq to @ aifh chdracterised fin that RL and R2 are
I ndependently sel ected fjrom gl Kyl ang' | kojyl and mis] 1 or 2. 50 3.
Phenyfsnapht hal enes accorlding“ta @ aj chdracterised by a formula: H OF 55

Using a 2.0 um cell at 25 C the switching speed of this mixture was measured as below:

. 20 Table 4
N
Voltage (V peak) | Response Time (L sec)
20 120
25 30 76
40 54
50 45
60 37
70 32

30
The mixture is therefore a fast switching ferro-electric Sc* material showing a room temperature Sc*
phase.

Claims
35
1. Phenylnaphthalenes of general formula I:

(F),

"/ o R, o formula I
O U0

wherein Ry and Ry are selected from Ci-1s5 alkyl, alkoxyl, perﬂuoroalkyl; perfluoroalkoxyl and alkynyl,
45 Ri may also be CN and Rz may also be fluorine or NCS; m is 0, 1 or 2; provided that if Ry is alkyl or
alkoxyl and Rz is alkyl, alkoxyl or perfluoroalkyl then m is 1 or 2.

2. Phenylnaphthalenes according to Claim 1 characterised in that Ry and Rz are independently selected
from alkyl and alkoxyl and m is 1 or 2.
50
3. Phenylnaphthalenes according to Claim 2 characterised by a formula:

56 . By °

* c L M S *



12 ‘EP 0 453 503 B1 The mi xture showed spont aneous pol arisation Ps (nC
cm2) and Sec cone angles as listed bel ow Table 3 Tenp ( © Ps (nC cm 2)
Cone Angle () 32 0.1 EPO453503Bf 5 30 1.3
6.5 28 1.8 , 8.5 10 25
2.2 éﬁ . o ; 1.5

4. Phenyilng . %%g according to Clai?n gcharactensed in that ﬁ, é aﬂtyl?r alkoxyl and Rz ig g?ogglﬁsi ng

3.1,10

/ : : : .
a 2.0 al M5.C @hbnyfbphthalenestacdoifingS¥iclal U SdraetBR86 b fokkliiz® M Xture was neasur ed
as below. Table 4 20 Vol tage (V peak) Response Tine (la sec) 20

120 30 s 76 25 40
n A
R

54 50 45 60 R 7 70 32 30
The mixture is therefore a fast swWi @ ectric Sce materi al
showi ng a room tenperature Sce phase. : Phenyi napht hal enes of

general formula I: 9 40 _
formul @ | wherein R and R2 are selected fromd -15 al kyl, al koxyl,
per fluoroal kyl, perfluoroal koxyl and al kynyl, 45 Ri may al so be CN and

R2 may al &o Ahenyinerithalenss aggordiggde Claim 4 chgractarisgd bya foppulnselgetgd @it if R is
al kyl or al koxyl and R2 is al kyl, al koxyl or perfluoroal kyl then mis 1 or

2. 2. Phenyl napht hal enes according to Caim1l1 characteri sedFL n that R and
R2 are’§ ndependentIyRs ed ffom al kyl and %I @ and miss 1 or 2.
1 1
o : 00%

7. Phenylnaphthalenes according to Claim 1 characterised in that Ry is CN and Rz is alkyl, alkoxyl or
alkynyl.

25 8. Phenylnaphthalenes according to Claim 7 having a formula:

()

where Rz is alkyl or alkoxyl.

35 9. Phenylnaphthalenes according to Claim 7 having a formula:

- 300

where Rz is alkyl or alkoxyl.

45 10. Phenyinaphthalenes according to Claim 7 having a formula:

=-R"
50 C=CR

wherein R" is alkyl.

'55 11. Phenylnaphthalenes according to Claim 1 characterised in that Ry is alkynyl and Rz is alkyl or alkoxyl.

e
e

LS



50 3 Phenyi napht hal enes according to Claim?2 characterised by a fornula: FF
55 ‘_ , RIR12 | 11111111 2111112112121 1 1111
EP0463503B1 4. Phenyi napht hal enectP 9453 503 ﬁé to Claim1 characterised in
that R is alkyl or alkoxyl and R2 is fluorine. 5. Phenyl napht hal enes

accordi (Wap® | o3 of w a: R 10 6.

Phenyi n;%h%ﬁagﬁé%ggaé‘ggg%é‘?ﬁg%{%é%qﬁ#'@aéﬂf'g[r]g:cteri sed by a fornula sel ected
from 15 F

F RL ' R Fo 20 7. Phenyl napht hal enes

accorging to Claim1 charact eRl'sz=g¢
al koxyl or al kynyl. 25 8 Phenyi napk ygording to Caim?7 having a
formul a: 30 2 2
where R2 is al kyl or al koxyl. 35 9. Phenyi napht hal enes according to Claim?7
having a fornul a: 40

2 whete R2wheseimRkiglalkgr al koxyl. 45 10. Phenyi napht hal enes according to
Caim7 having a formula: CN 0 50 wherein R' Is al kyl. 55 11.

Phenyi nat$hPheaylaapbibalenes agcarding tor Wit devifgre ferulageleded fody in that R is al kynyl

s CN and R2 is al kyl,

and R2 is al kyl or al koxyl. EP0453503B1 12. Phenyl napht hal enes accordi ng
to G aim1ll having a fornula: F 5 R' -CC _
Rt0 "™ wherein R'_i yl .

R

: 20
-/ wherein Ry is alkyl or alkoxyl.
14. Liquid crystal material being a mixture of at least 2 component compounds, at least one of which is
phenylnaphthalene of formula | as claimed in Claim 1.
25
15. Liquid crystal material according to Claim 14 characterised in that it is a nematic material that contains
5-50 weight % of phenyl naphthalene(s) of formula | in which R; is alkyl or alkoxyl and Rz is fluorine, or
Ry is alkynyl and Rz is alkyl or alkoxyl, or Ry is CN and Rz is alkyl, alkoxyl or alkynyl, and in that the
material contains 50 - 95 weight % of compound(s) of formula llA, IIB or 1IC:
30 .
R I I
<O-HOHO-
% Oor1
F ®
RO oS, “@—@ Ry I8
I
L) o 110
Oor 1
45 whersin R, and Rg are independently Ci1-10 n-alkyl or n-alkoxy and (F) indicates that one of the rings

carries a fluoro substituent.
16. Liquid crystal material according to Claim 14 characterised in that it is a ferro-electric chiral smectic C
liquid crystal material that contains 1-89 weight % of phenylnaphthalene(s) of formula 1 in which Ry and
50 R are selected from n-alkyl or n-alkoxyl and m is 1 or 2 and in that the material contains 1-20 weight
% of optically active compound(s), the total being 100 weight %.
17. Material according to Claim 16 characterised in that m is 2, the fluorines being in the 2, 3 positions.

55
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13. Phenyi napht hal enes according to CI ai m 1 haV| ng a formula selected from
15 . ~~~CF

GNCRan RL" EP°3535@,§ ~~~~~~ NCS 20 KJ wher ei n
Rl is al kyl or al koxyl. 14. L| quid crystal material being a m xture of at
least 2 ¢ nen npounds, at |east one of which is phenyl naphthal ene of -
forpul a Ipaa n%qsg%ﬂﬁé% in daiml. 25 15. Liquid crystal material according
to’d aim L4 Hofrle $6ChilbdmeinB@Eormbi 1] S @ nematic material that contains
5-50 wei ght Pﬁ}l@?%&eny na%hteﬁa e?'l'e(s) of formula | in which R is alkyl or
al koxylg and R2 is fluorine, or R is alkynyl and R2 is al kyl or al koxyl, or
Rl is CN and R2 is al kyl. al koxyl or a ynyl and in that the nmateri al
contains 50 - 95 wei ght %é)lfound(s %f formila I[1TA 1IBor IIC 30 R
d er =

(F) (F) A Cf H22 n R, (1), 1IBS 40 0 or 1
45 wvherein RA and RB are indesp y C.-i o n-alkyl or n-al koxy and
(F) indicates that one of the rings carries a fluoro substituent. 16.
Liquid crystal material according to C1aim14 characterised inthat it is a

ferro-electric chiral snectic C|IC]UId cr mab\Rﬁr alns i
wei ght % of (;ﬁl;lgﬁn%u% Eﬂapﬁdé?éz&e odgr 5 u‘t’{" 'éf‘"? "5%3‘ bt mﬁr are
selectdd fr 1 i i al
cont ai ns 1- B g";% vy e 6@(' °g%ilﬁ"9xya‘<'f'f’| W AEBYET S mhé}ﬂ@p?&{ n(%rr 100
wei ght % terlal accordlngto Claim 16 characterlsed in that mls 2,
the fl uor nes 5804

Pat ent gps%r Ldg % nta& ﬁ@f?%’uﬁcg%iﬁ:;f%}ehﬁgf nen E@?%%fhan? lIg)ugt eli??lkyllo
28/ und unter C 15s-Al kyl, -Al koxy,

i Perf | uor gl I%Lnylnaﬁﬁ{afu{eqﬁéﬂn'ﬁﬁﬁdﬁ ng(emﬂeiﬁhﬁét'du@hlaﬁml t t5 sind, Ri

auch CN und R2 "auch Fl uor oder bedeut en kénnen und mfar 0, 1 oder 2
steht, mt der

25 F F

30

4. Phenyinaphthaline nach Anspruch 1, dadurch gekennzeichnet, da8 Ri Alkyl oder Alkoxy und Rz Fluor
bedeuten.

35
5. Phenyinaphthaline nach Anspruch 4, gekennzelchnet durch die Formel:

- 00"

6. Phenylnaphthaline nach Anspruch 4, gekennzeichnet durch eine der folgenden Formeln:
F F
20, g
0205 3OS

) AN O A
* c L M S * .

50

56




MaBgabe, daB, wenn R Al kyl odor Al koxy und R2 Al kyl, Al koxy oder

Perfl uoral kyl bedeuten, m 1 odor 2 darst ellt. 2. Phenyinaphthaline nach
Anspruch 1, dadurch gekennzel chnE 49380KB nd R2 unabhangi g unter Al kyl 20
und Al koxy ausgewAhlt sind und mfU 1 oder 2 steht. 3. Phenyl napht hal i ne

nach An'ap &%ylﬁaphﬂﬁ!ﬁg ﬂ%%&d?&ﬁtu ?Jﬂ%p g&‘eﬁnﬁm’hm ?B%g Nyund Bz Allcyl, Alkoxy

er, .
F./F ibedeuten. @ | 1 W<FR-~~~~~~~~ |nap al i ne
nach Ansprucllr"]ly ° e(Iiaerclfurch gekennzel chnet, daB R Al kyl oder AI koxy und R2

Fl uor b@lepﬁﬁgnapﬁ,ﬁmﬁengghangﬂdg@phgrkpamepe nach Anspruch 4, gekennzol ohnet
durchgdi e Fornel: R 45 6.

Pheny| napht hal i ne nach Anspruch 4 gekennzel chnet durch ei ne der fol genden
Formel n: 80

F R CN
Phenyl napht hal i ne nach Anspr uek roekennzel chnet, daB R, CN und R2
Al kyl 10 Al koxy oder Al ki nyl bedeudhs efhyi napht hgl i ne nach Anspruch 7
der For nel : CN{ '2210in der R ftr A kyl oder Al koxy
steht. 15 9. Phenyi napht hal i ne nach Anspruch 7 der Fornel: 20

F CN{2 22 25 in der R2 ftr Xl oder Al koxy steht. 10. Phenyi napht hal i ne
nach Anspr 1A fe fH'eﬁ"‘Vf:?ﬁehﬂl‘m‘y St

9. Phenylnaphthaline nach Anspruch 7 der Formel:

0 55 EPO453503B1 7.

o, 20 F
Ny
20,
OO
25
in der Rz flir Alkyl oder Alkoxy steht.
10. Phenyinaphthaline nach Anspruch 7 der Formel:
30
35 ’
in der R" flir Alkyl steht.

40 11. Phenylnaphthaline nach Anspruch 1, dadurch gekennzeichnet, daB Ri Alkinyl und Rz Alkyl oder
Alkoxy bedeuten.

12. Phenylnaphthaline nach Anépruch 11 der Formel:

F

S0
, X

in der R™ flr Alkyl steht.
65
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CN 035 inder R" fU A kyl steht. 40 11. Phenyl napht hal i ne nach
Anspruch 1, dadurch gekennzel chnet gil ki nyl und R2 Al kyl oder Al koxy
bedeuten. 12. Phenyi napht hal i ne ndth 11 der Formel : 45 502 in der
R' flr Alkyl steht. 55 16

1 [1"0t Q%W I | napht hal i ne nach
Agggr uch nggllge el ne der &fﬁsgg?\hld% ﬁ'e Eggrﬁ)%e(ﬁéﬁ%%sﬁﬁ% {niagrnbegggd]y P 0}

R1 NCS 10 in denen R flr Al kyl oder AI koxy steht.
14. F ®3| gkristall materjial, bei demes sich umeain Gernisch aus m ndestens
2 Verbigdungen al s g8 t eNl en handel t, pvg ®nen nindestens elne ein
Phenyi napht hal i n der \ Anspruch y 3
c’fﬁ'?et daB es
0 GewW -

FI | ssigkristallmateri al € 14, dadurch

sich umein nematisches andeKt, das 5 -

Phenyl napht halin(e) der Fornel | enthilt, in der R1 Al kyl oder Al koxy und
R2 Flud? oder in der R1L Alkinyl und R2 AI kyl oder Al koxy oder in der R CN
und R2 AI kyl'“d?&PkBXSWO'MPdeAM?’HWh‘bedeuten und dadurch, daB das Materi al
50 - Gew._-% e ner oder .rehrerer Ver bi ndun en der Forne|ln |IA,
1B oder 1&6’9?

ﬂ l[mategg es gic ein Ge indest ns 2 Verbindungen als Bestand-
T & B A tinciom ey b ﬁyw@w? cegFompl 5ec AT o

-n- Al kdk Yy tﬁ(ﬂg nglglp a(ell':l; n%ghz S irch g q\ afp §s sich um emau
EL“";;:?ﬂPih q‘ﬁndﬁ ' éﬁ 9’#&, EE%,, ,f: . jﬁ g fn e R&%éfb‘&if‘
chiral es, rﬁ? dazm é}'{lfa mdsa mgﬁaasafha aﬂﬁﬁ b5 e .ﬁ&%

Phenyl Rapht Q&VFormeln lIA, IB oder ||c enthiilt:

RAH IIA,
® 0 oder 1

(¥) (¥®

8, o5, ~ <Dy &,

5 ONOHO-o =3

0 oder 1

30

35

in denen Ra und Rg unabhéngig flir C1-10-n-Alky! oder -n-Alkoxy stehen und (F) anzeigt, da8 einer der
Ringe einen Fluor-Substituenten trégt.

40 16. FlUussigkristallmaterial nach Anspruch 14, dadurch gekennzeichnet, daB8 es sich um ein ferroelekiri-
sches, chirales, smektisch-C-Fliissigkristallmaterial handelt, das 1 - 99 Gew.-% Phenyinaphthalin(e) der
Formel 1 enthilt, in der Ry und Rz unter n-Alkyl oder n-Alkoxy ausgew#hit sind und m flr 1 oder 2
steht, und dadurch, daB das Material 1 - 20 Gew.-% optisch aktive Verbindung(en) enthilt, wobsi die
Gesamtsumme 100 Gew.-% betragt. _
45 :

17. Fliussigkristallmaterial nach Anspruch 16, dadurch gekennzeichnet, da8 m flir 2 steht und sich die

Fluoratome in den Stellungen 2,3 befinden.

50

17
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Fornmel’.l enthalt, in der Rl und R2 unter n-Al kyl oder n-Al koxy ausgewghl t
sind und mflr 1 odor 2 steht, upd dadurch, daB das Material 1 - 20 Gew. -%
optisch aktive Verbi ndung(en) en R4 5WBdi di e Gesant summe 100 Gew. - %
betragt. 45 17. Fl Ussigkristallmaterial nach Anspruch 16, dadurch
gekennzey ﬁ%B mfU 2 steht und sich die Fluoratone in den Stellungen
2,3, bef|n en. 3&8 5 17 1razaay HLr it rard
EP O 453, SQﬁénﬁgapﬁﬁpéﬁgg%%mgg&éémPhdnyl napht al bnes de fornule gdndrale I:
RI Formule | 10 dans laquelle RI et R2
sont eh0| sis parm un groupe al kyle, al coxyle, perfluoroalkyl e,

per fl uoroal coxyle et al c6 e an Ci(F§,Cls ; R pout 4gal enent representer
CN et R2 peut dgal enment, r enter_fun 15 atpeEm@ke f fuor ou un groupe
NCS; mvaut 0, 1 ou 2, & 05 HO’ si Rl reprdsente un groupe

al kyl e ou al coxyle et qua R2 pr O e &n groupe al kyl e, al coxyle ou
perfl @woroal kyle, le nonbre mvale 1 ou 2. 2. Phdnyi napht al bnes selon | a
revendi cation 1, caract*risd en ca que Rl et | % sont choisis chacun, 20
i nd~pendament, parm un groupe al kyle et alcoxyle, et mvaut 1 ou

2. 3.
Ph~nyl| naphf’%l‘Pt"ﬁE%"’%legﬁe ?°ﬁt ‘?hé'§'§ﬁ F‘t%ﬂ greipe W‘&MM%P?@@VFW" - REugresicaylee F

F 25 25-~-gtalcényie en § P,fa’t‘f"on 1,

ut tﬁ \),
t ma o "Pz’f“‘f" Sr Ht“é%] rg%?
Ca e e Y T eepouh o ST B EGHVR. o ponbr v

revend| catl on 4 caractdrl ses par une for rrul e: 40

%zphtalénes ngoﬂ F‘o Eg?gl%ﬂyf %ﬁ\ﬂ&ér Qnecﬁ q?xglﬁ?netlﬁ?z‘ doht/ %gjsccﬁl;éuﬂ,n 4,
am " 'gfou

car ac dr| S
EeEg 3o E ekt Ba%u i oF albk{ib) et M vaut 1 ou 2. R OF 55

7. Ph~nys, nﬂmyladphﬁ@.&s%abrnarévandrceﬁbﬁ@sﬂéaﬁaaiéh@rparlunemast ~risds on ce qua R,
repr~sente CN et R2 repr~sente un groupe al kyle, al coxyle ou al cynyle.

F

F
. 20
1 .
00%08

4. Phénylinaphtalénes selon la revendication 1, caractérisés en ce que R; représente un groupe alkyle ou
alcoxyle et Rz représente un atome de fluor.

35 5. Phénylnaphtalénes selon la revendication 4, caractérisés par une formule :

“. a0Y0%

45 6. Phénylnaphtaldnes selon la revendication 4, caractérisés par une formule choisie parmi

F F
R
- 200
OO %08

7. Phénylnaphtalénes selon la revendication 1, caractérisés en ce que R: représente CN et Rz représente
un groupe alkyle, alcoxyle ou alcynyle.

| O



18 *EP0453503B1 8 Ph6nyi naphtal bnes solon | a fevendi cation 7, ayant pour
formula CN~ Q 5 .

R2 dans laquelle R2 repr~sento un Ed’r%ﬁf%soél%yl e ou al coxy. 10 9.

Ph~nyl napht al nes selon | a revendi cation 7, ayant pour formule 15

CN . 0C A ~r~=R 20 . |l e R2 reprdsente un groupe
al-kyl e ou&allﬁ’g%lﬂaghtaléfgs s%ﬁ#n?ﬁﬁé%ﬂ?%’ﬁﬂ%g&gt I£(")“?1"‘2’: a revendi cation 7, ayant
pour formule 25 : CN 00 0 ~CzCR' 30
dans laquelle R' représente un geeupP® a Ph~nyi napht al bnes sol on

| a revendi cation 1, caracterisds en -v Resente un groupe al cynyl e
et R2 repr~sente un groupe al kyl e ou alNcQxA/| ¥ 5 12. Ph~nyi napht al nes
salon la revendication 11, ayant pour formule F 40R 45 dans | aquel |l e
R' reprdsente un groupe al kyle. 13. Phdnyl naphtal bnes solon | a

revendi cat i aclansllaquelecietrepiésenté on grobpe atkile o éleoxpar m 50

F 55 dams | esquelles R repr~sento un groupe al kyle ou al coxyle. 19 EP O
453 503 B$ 1Phényipaphtaiangs gplopdaygyendieation ¢ ayant poyt fammulel | qui des, qui est un

n6l ange d' au noi ns deux conpos6s constitutifs, dont |'un au noins est un
phenyi napht al bne de fornmule | selon |a revendication 1. 15. Matibre a
propridtds de cristaux |iquides se a reyendi cation 14, caract6rinse en
ce qu' éfle est une 5 mat i bréd ontient 5 a 50 % en poids
de phenyl napht al bne (s) de fornule

20 dans laquells Rz représente un groupe alkyle ou alcoxyle.

10. Phénylnaphtalénes selon la revendication 7, ayant pour formule

25

30
dans laquelle R" représente un groupe alkyle.

11. Phénylnaphtalénes selon la revendication 1, caractérisés en ce que Ry représente un groupe alcynyle
et Rz représente un groupe alkyle ou alcoxyle.

35
12. Phénylnaphtalénes selon la revendication 11, ayant pour formule

F
X

45 dans laquelle R" représente un groupe alkyle.

13. Phénylnaphtalénes selon la revendication 1, ayant une formule choisie parmi

50

55
dans lesquelles R1 représente un groupe alkyle ou alcoxyle.

I —

A
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R. rept~sente un groupe al kyle ou alcoxyle et R2 repr~sente un atone de
fluor, ou bien Rl repr~sente un groupe alcynyle et R2 reprdsente un groupe
al kyl e ou al coxyle, ou bien R r B&‘g‘@rﬁpﬁ%l\l et R2 represente un groupe
al kyl e, alcoxyle ou alcynyle, et en ce que la matiere contient 50 a 95 % en
poi ds _d' i \obh Db YrdofidtésSaeC HIBBSiguiabke ofi et Wl fidianhd Bau bl xjcgng?%%soﬁogﬁfbﬁ%sé :
| ZA000U""1 44 run ay moins est un phényinaphialgne de formule | selon | revendicz 1. ou 1
25 fornmul es dans Iesque"les et KRB sont choisla ¢ acun,
| ndepend@gMiiaitire 2 RRpA3Es L GiRUKORuIBesIelol ICrofidibaian 4 ¥iracitiséeloncolquieile et nd F)
i ndi qyge qu'matierél REmaBQUSAKCORRINE 52 8D %S siDSvids lde RénylhapriaidRe (s)Ldb folvidlel 1Mafis Rquelle
propri dt ds Ryl eepfssénd aigrodpb @lity16 65 alEdRy1e Bt RorepréeémB Uh Gidib a6 fiubf ou B RE teprésenMe en
ce qu' el | eueglouptngicyiib bDRL repideditel Wligtoupe GIRYIE b Alch@lel AObIGTRY tefjiideents N 6PRJ dt es
de cri st auxeplésents whegroupg aikyle @alabiylrou alktyryleO& ebice guedd matidre ¢olietis50L95 % en poids
phdnyl naphtah &nplugiesjs cdmpdsés dafoenubbs laldBsuliGguel e R et R2 sont choisis
parm run groupe n- alkyle ou n-alcoxyle et mvaut 1 ou 2, et en ce que la
mati bre conprend 1 & 20 % en poidg d up ou plusleurs conpos6s optiquenent
actifs, le total formant 10Q § civati bre sel®¥H | a revendi cation
16, caractnrisae en ce que or dtant sur l|les positions 2, 3.
35 401545 50 55 20 11111121111 111114111 01(61)1]1

(r»

RAO cnacaz..@_@ 4 1B
o 2 YOO 1IC
d

‘0 ou 1

25 formules dans lesquelles R, et Rg sont choisis chacun, indépendamment, parmi un groupe n-alkyle ou
n-alcoxy en Cy & Cqo, et (F) indique qu'un des noyaux porte un substituant fluoro.

16. Matiére A propriétés de cristaux liquides selon la revendication 14, caractérisée en ce qu'elie est une

matiére smectique C chirale ferroélectrique & propriétés de cristaux liquides, qui contient 1 & 99 % en

30 poids de phénylnaphtaléne (s) de formule !, dans laquelle Ry et Rz sont choisis parmi un groupe n-

alkyle ou n-alcoxyle et m vaut 1 ou 2, et en ce que la matiére comprend 1 & 20 % en poids d'un ou
plusieurs composés optiquement actifs, le total formant 100 % en poids.

17. Matiére selon la revendication 16, caractérisée en ce que m vaut 2, le fluor étant sur les positions 2, 3.
35

50

55

20

L



