EP @ 307 866 Bl Description This invention relates to dichroic coloring
agents having a blue to blue violet hue for use in liquid crystals. 5
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dyes which satisfy the requirenents for pleochroic dyes used in liquid

crystsal displays. The dyeas arem{zepresent ed by the formula (1) 35

[err] [err] 40 1 [err] wherein [err] is alkyl having
1 to 9 carbon atoff§ Fgﬂ?] 50 - -wherein [err] g hydr ogen,

al kyl having 1 to al koxy having 1 to 9 car 0?1 atons or .

cyl oal kyl which ma or [err] 2

: 40

0 S-R

wherein R is alkyl having 1 to 9 carbon atoms; alkoxyalkyl;

. |

so wherein R3 is hydrogen, alkyl having 1 to 9 carbon atoms, alkoxy hav"i'ﬁg 1 to 9 carbon atoms or cyloalkyl
which may be substituted; or



EP 07307 866 Bl wherein R4 is hydrogen, alkyl having 1 to 9 carbon atons,
al koxy havingTl to 9 carbon atons, al koxyal kyl, 10 O H

-0-CH2. 73 R5 wherein R5 is hydepgﬁzwgchlg,ql havi ng 1 to 9 carbon atons,

al koxy havr ng 1 to 9 carbon atons or al koxyal kyl, hal ogen or di al kyl am no,
and mis an integer of 1 to 3, and R2 is al kyl havi ng 1 to 18 carbon atons,
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or allyl. Since the relationship between the nol ecular structure of

pl eochroi ¢ dye and the varjoetg proper has 20 fully been clarified
yet, it is quite difficuL&g gct{/a pheoch /cd whi ch has a desired
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a blue to blue violet hue, and which are to date unknown for use in liquid
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et hyl group, n-pen ‘l n-octyl group, n-ponyl group,
3,5, 5-gt ri net hyl hpyy thoxy group and (23 oXy group.
Exanples of R2 in : ~ ggen ato oup, ethyl group, butyl
group, phenyl group; %bxyphenyl group, 50 benzyl
group, 4- ethyl benzyl g@oupxaand 4- et hoxybenzyl group. Ant hraqui none base
coloring agents wherein Xis NHin fornmula (1) include, for exanple, 1,4 -
diamn® - 2 - (decahydro - 2 - naphthyl oxy) carbonyl ant hr aqui none, 1,4 -

di anmi no -wherein X isr & A NH; Breis enipMdrogen atom, hajpgerhatom, alkyl group or alkoxy group; and R is a
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1 - anino - Representitive! 8famplesl F AN iofnula @ incuad & Hybiiden aioht; RidiAé om: ciorine dtom,
methyl group, ethyl group, n—pentyl group, n-heptyl group, n—octyl group, n—nonyl group, 3,55-
trimethylhexyl group, methoxy group, ethoxy group and butoxy group. Examples of Rz include a hydrogen
atom, methyl group, ethyl group, butyl group, phenyl group, 4 - ethylphenyl group, 4 - ethoxyphenyl group,

s0 benzyi group, 4~ ethylbenzyl group, and 4 —ethoxybenzyl group.
Anthraquinone base coloring agents wherein X is NH in formula (f) include, for example, 1,4 —diamino -
2 - (decahydro - 2 — naphthyloxy)carbonylanthraquinone, 1,4 -diamino -2 - (irans — decahydro — 2 - naph -
thyloxy)carbonylanthraquinone, 1 —amino - 2 - (irans ~ decahydro — 2 - naphthyloxy)carbonyl - 4 -
methylaminoanthraquinone, 1 —amino - 2 - {trans — decahydro — 2 - naphthyloxy)carbonyi -4 —
55 ethylaminoanthraquinone, 1-—amino -2 - (decahydro —2 - naphthyloxy)carbonyt — 4 ~ (4 — methyiphenyl) ~
aminoanthraquinone, 1-amino -2~ (trans — decahydro - 2 - naphthyloxy)carbonyl — 4 - (4 — ethoxyphenyl) -
aminoanthraquinone, 1-amino -2 - (trans — decahydro - 2 - naphthyloxy)carbonyl — 4 - (4 ~ chlorophenyl) -
aminoanthraquinone, 1 —amino - 2 ~ (trans — decahydro — 2 — naphthyloxy)carbonyl — 4 —
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allowed to react with 2- decahydronapht hol der| vatlve to g| ve an ester
derivative. The conpound wherein R2 i4 a hydrogen atom can be obtai ned by
reducing the nitro group of the resultant ester derivative. The conpound
thus obtained is further reacted with an al kyl halide or an aral kyl halide
to give conpounds wherein R2 is an al kyl or



aral kyl group. The conpound wherein R2 is an aryl group can easily be

obt ai ned by reacting 1 -amno - 45 4- bronoant hraqui none -2- carboxylic
acid with'arylam ne, followed by eptesgrfesgd With a 2- de - cahydr onapht hol
derivative. Crude coloring agents can be purified by recrystallization,
colum chromatog - raphy and other processes to provide high purity

col ori ng ewpithieahhragii@pe,.c s ent anbino 2 -Hicanap b € chlapd — dendhipdra 6 2 + nephibylogicarbonyl- dagent s
i n this ibtyithicantbraquismae,cl Tamino-2 -Bransicé tichivrol- decahydroro2 = naghthylaxy)barbanili-@ —meth —

( decahy dryihicanthraquinepeht taminex\2-dtandobrythiorn triseahpudreo2renaphthyloxy)garbamy! —4 —Rthylthjorr ans
- so dec aquqgnonez i- ﬁalp‘m-ﬁ oglgjt’rgaqdq;gwqo -2 ~ paphthploxy)carbonyl — 4 — (4 — methyiphenyl) -

- -l d 2- I (4 —ethox -
pr opy| @hlfbvawtfg;awndmmme ~ s ~flugro = q;e'rvam "eg%ggggga@"ﬂv ‘zn‘:on o ‘Z“t

napht hyl oy9uihicran “'"°"3 1n€'g'ﬂ ?T\‘F%iﬁn S =2
- dec ahydj" n2yfii I‘lOflﬁyl X%‘ajr ‘fa?@_y ng’g% -ﬁfzzh rg) napm oxy)cagoqlﬂ;”i ne

1 - amno-

: nthraquin phth oxy)carbonyi—4 -~
EbUt ﬁ![ Lho: O§ nE:EX: yl i% | 1n- amm T?y ?ﬂ? é hyloxy) arbonyl

!-nap yio y( d ‘thicanthra unoneet1 E%P gs fﬁ ylo m no
- AU (trg ooyt Phenylythicanth (trans 6-m yl detghydro -2~

chl orophe,w,\,ﬂ‘);oq) r-aqmem fhfdanthra qumGﬁH no T-ano 2143 - 8- 6t D ¥etahldro - —
napht hyl oy Myl = 44 botytiRBRraquinoRd) | 0aN{ hERRYL 1108 Smethyl L decaly@ld @ -maph —
(transs Hﬁ&@)héf —4—24 =ty RN AaInBRNY h —~amifio = 2 ¢ drans ~EBlethyIuétaRyER-)2 —

t hi oant hrmﬁuhmy)earbonyuu—(mm;pheral)tmoa(ndﬁqaihqhdr 0 - 2 --BApbtbyrewerecahpoeny!
- 4 - (4 decalpiirby R phaphigyidxy)carbenyl-14 -Ga-rdhivkophanylittioedthraquinone, 1 -amino 12— (rams—8e- - 2
- (6 - cHuy-odbeghatirg € 2 onaphiflylexy)arpirtyy4 -Giey2yltiduatitbragiinons, 4 - 4 —aminEP2 O(v357~ 6366
Bl et hyl tisnpwaylt-decatydrar@raaphthylbxy)cagionyl 04 = (42 methfiberaylthioantfraquinoné, or b-amino—2-
decahyebr of6=iscbutyl Tdecsiytirg - x paphtaylonylegrbonyl -/ —(4 mmethyinhensiiyihioanthraguinenei none, 1-1 -
ani no - 2mino—2-4frynathagy = dectflvaiog 2 - nepbthulpyisaony! -24 ~phenyiiNeanthragyinon e-arb'cfmﬂO'

- meth - (Fﬂ'lsbﬁnt"ﬁ'i‘ {!ﬁcﬁ'&ﬁ'@ "’I"ﬂP"H'MPWéFaM@' =4 R"P%M'@"am"@qu'"‘@ﬂ-l o} rpmino -2 -

dec a\hydr 87 6= math oxy)cq?onyl fﬁ Ptpthanthr%ﬂqpme ut [ﬂ?ﬂ'@’z—l -
i e %Z i ‘ﬁm g
L P ae ;rf PR e o

nyt
-naph on j’fﬁf chlorgphen

yphenyl )'t Lf. té n.-r;ﬁmo- -(t r- £ ﬁhy é&’ KAt -
2 - napht Y iﬁ%b yl rﬂino- -(tra sC- -4- -
am no 3 Zmeth l?tﬁloanth@aqum UQL Bmino (3 )é roSboxy ecah 9&\9 4— 4
- benzyl t@L peRjibiendini)RRRhraglinonedM NO 1 indo - 6=i buto LQ&EEhydrod-QC-?thﬁﬁd-r 0 -
2 - nap htd%x@wga@r-homdcmoroﬂhene&xﬁ)mudmhmduhﬁdlzy&adt hi1 0 @b+ 264rarc188-octiioxy ~
am no - 2-detdhydrd+ 2ARaphthil@@RErpehyIe- 4—2nethyiifidahtinghuinois. ThS fremiydd dedahydrbhapiithyl group

met hyl phansed iy g &dns et hr aqui none, 1 - amno - 2 - (6 - nethyidecahydro -
2 - naght hyNexdiohtaky ¢ntorigg agentd -of this-imention rgpinesentdd) byt formaar(® herejo iXrio Bean e easthymi no
-2- (trarmwepaid bywit dopventional ausiiivg dis glescibedriwjoivt hyAmirgs) 4 —=nitranthraquinbne.— 24- carbfoylic-
but oxypheasigli§ mv@mmw ghigride by reacting, with-thionyl chlaridg and:then allovipd-to reeetiwith a2 -
decahydr cdecahydronaphigth idasativey tp cﬂ\febémgé ptor_ de!watwqwéihﬁymehnmmom aﬁmerfe?@a"t ester] -

am no - 2derivativercap ge sasfly sub B’a’ﬁ rsgme atom or graunRs '%: gagance 4
- buty (it B e °°'°"19 soogh ??%t"rvwbtana%ea mrwﬂf-edzbv
hapn - 12& mc col ng a qu%IE arggg u‘/s& Ui noneh%“dl
ambn N ystal ltlon r lor s| ion can be u lsp y un

- butoxyp khﬁ ﬁg%sed i clude £ Bfaéﬁno -b heny?“y II|qu|d
decahyglr Qory enyl -cya o 4 n— ropoxyblphen 1, 4-cyano -4 -

chl or Ophwmipﬁﬁglt Lé\ﬁhﬁmﬂﬁ* blﬁﬁﬁ Qnd' 4 r-‘W"%:anty rphe i type of

decahydr Qjquid zrysunaﬂéﬁabnélcam&aarylw )81 ViR Gker s &Q&ﬁi
am no - Zwhich(rhdyidSused ficlude] HOGGRMAPE, mlxtu.deeﬁdwa{eshne base-liga RAYstalY @R ek cznnyl -
4 - (4 - dvedrdpyl-QencyshophdilyiRREIoHeKkE AN E n - pehtyl - @AEyafiophahyl)clGiokeRane, | wadbHay -
decahysbr on~hegtyl~ (sroqgylroplydngl)tydichaxdne,naid trang~ 4~ r{ <pentyl — (4' - cyanobiphenyl)cyclohexane. The

met hyl phesatet typé dtiiguid enpdtdls ia gusilableemmeitially @srBLivol 132and (ZB+- 1840 {tradeynark, Merciada galr 0
-2- naphtlhty)L oxy) car bonyl -4- phenylthioanthraquinone, 1 - amno - 2 -
(trans - 6 Optiesliyraglive duhstengad such-as Zholesteryh heriagdatseny GMMWA-MMO-*-MW"'
phenyl t hi M&'ﬁ’!ﬂﬂ)”dcﬂrl becadeded 1o the ligid prystals Jisted ghovey jpsprapa® a sarcelied oiral nereatie fi

2 - naﬁ?nt rBBrfw‘"fB ig in arFé'P'ﬂ??’lcm"wnﬁtﬁ? en nm@ct"c fleld "is; Apnlied.

(trans -6%n @g@ rhe(iﬁ:ﬂ' bl{ylpdﬁ( arenot llmltedtothe

et hyl't hl- f@? T}Pfﬂ)““‘ yaed | "H% ?\f Bgny! base liquid
napht hyI 0 2 P58 he"ﬂ‘e bapa iquid, grysfali Wgnwsﬂsh '11‘?‘0:5' §i 1rEh @ster bese b 1o
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(trans - 6 - ethoxy - decahydro - 2 - naphthyl oxy)carbonyl - 4 - (4 -

et hoxyphenyl ) t hi oant hr aqui none, 1 - amno - 2 - (trans - 6 - ethoxy -
decahydfo® - 2 - napht hyl oxy) car gnyhor s B1 (4 - chl orophenyl) -
‘thioanthraquinone, 1 - amino - 2 - (trans - 6 - butoxy - decahydro - 2 -
napht hyl oxy) carbonyl - 4 - benzyl - thioanthraqui none, 1- amno - 2 -
(trans erydals, pigrirbidine/ based'qaiahmhals, tetréine lagep liruidydrystals) aralr vadews | other Hquid QmstaIS-3o
et hy| b#eze iquidienshistiey be usedsingly odin-a cambination of 2wo.orfrdre. | sopr opoxy - decahydro
- 2 - napfbhgdiasing yasats lobihig inventian may bp usedyginghydr jHRomBin#lion Phthe eraadir aqui none, 1
- am no - Theco rqtrgmg ot thg, coloqng gm g,s)g? shouué)@arh%h @ range that lhg ing agent can be

R s Wﬁ{;&%ﬁgxa

4 - met ﬁ)?f"ﬁ‘]‘ﬁ'bgm q’lﬁ"n "ﬂ’? ?bgfoe %Y used is

inatran ch ‘;" of B"Es‘@;fd g? °"F%'%' ' e

repr g5 e,éeﬁtm. g %&u %E%l. Pfgi \f %9 ow ofah%pc%mfg e
tl e rri

- 24 t ?ig

thl?)f\?lr g e hgqﬂl\{' ftarc')“@r%gact W|t a 2 deca?ahydronaic‘il\rllwt:rkoll

deri vatlve to g| ve an ester der| vative. Then the nitro group of the

resuli aptamipeber derivative can be easily substituted by R2SH %2 |s the
sanme atomor group as fornula (1)) in the presence 40 of a base to give the
‘col ori ng aye rinthebis coxampiabeofCibé @nthiaguinbge biset dicksoi® bbdlaring cageresiiof his jpvantidni will by

T ecryst béréinattart beodesaibed: &1l Tabie © lypizaledolddngequants tre ilbkitated by strinituyd) cplosiit solySeroduct .
The dl céndodichrairoftinsiattye agemum absorrtibn wave tength tin el hqmdecrmﬂ:éklpmwéwemk &teol.i qui d
cryseal eto forma liquid crystal composition for color di SE The
conposi t i dhe dightoie eatigscaseimpaspred by, e faliewingmetipds (Feeh 199k Py weight pithe ‘FQHUFQJPQ?F"?St al's
whi ch nﬁyi'ss@vedgea t!IF’I'F(‘Ell ligud C’VFB'r (ZHir 840 wademariy 'ﬂ?"@b&(‘}l" @9&6@8 resyjian nBase

IlqM segled i sat'éﬂu§' Lok edh ving 8 fafgigess’ of . 10pjum t F ;t:dar};: Ao - 4
%% he e ygg? élgdcﬁsftal F 3 ¢ 8 - 4

IIqUI d Inearl |zg ?I]twhlah isge engicul r’rﬁ? tlo Qheaqupe of
itsa
Inc ) I @] & may be usecl i ncl ude for
m Xt ures o cyc Sﬁa'é’@a‘ﬁi% asg%\}agw d crystals such as trans -4- n

- prgpyl - (4 - cyanophenyl)cyclohexanetrans -4 - n- pentyl - (4 -
cyanophenyl ) cycl ohexane, trans - 4 - 50 n -Aheptyl - (4-

cyanophenyl ) cycl ohexane, an®¥Shfpdc xFatjo 5, pERYT - (4-
cyanobi phenyl ) cycl ohexane. The latter type of ITquid crystals is avail able
ccomercially as ZLI -1132 and ZLI -1840 (trademark, Merck & Co., Inc.).
‘Opt i eal Aythadichroie colnlbgtagordeef this diverdien eihibit @8 Bxtrembly high alichai eatinnReriognt ipertsl in

r ot at or the 4xampisa mean phrt-by iwsigitand parts\py weiphtenaspectively. be added to the liquid
crystals listed above to prepare a so -called chiral nematic liquid 5s
cryst al Exgmpledre. The m'xture Is in a cholesteric phase state when no
electric field is a J? , and |s converted to a nernatlc yhase state when

an el®c rlﬁt,‘“’f"f"@l"ﬂ"t?" f°E %‘t1 17§’ gring 7 47 4t t{-raqqr}qge—

exa d ypes

q i e rre
bﬁéé %3;; -'Eno @“@5%&; i
IRTER: ¥ %@q’ ea Sioh ryolehb 3397 866
Bl cry SL Rigd -7y ?é‘ﬁo an%yétc ﬁe r{aﬁc%érﬂﬁ ac%a.n .
crystal ﬁuxﬁP&f:ﬁ(a?Jeb %l§pd?: of%dﬂﬁh@ stimed ith fc¥
used Si R MetRénol dhd Ariéd Y &adel P6Hus thils\UBtabd WEY 2.5 &h@ Tﬁobradid ﬂGdu@QﬁHQtp‘érifQﬁ t hi s
I nvent i gy coln BRorhkicebphy GdilgysiiRa gelNand QiTidlusridt devélopef. Thevamelint DY ,8 - didrhiRo —2 -
concent {déédhgdio 0 - dapiithylRy)BdrbonglartifiiuinoneSved 1918Qaktsl (468 yighi) SesdlingPagetNOl Tablat t he
col osb ng). agent can be 5 conpletely dissolved in‘tThe liquid crystals and
that the dn aemblblidaken ofartiohthe abive obthiee! mforidggent Glas addad) teetPe partsCat figuicrystal
suf fi ci @dt-1§40f Mack 8 Coomctand hiptesi tg abput 8016 witl timing |taobtain & enmipletalyosieap$olutibre
1iquid Theysoluion waptaliowsd taeaat andttheorelored lngnemmwwsgbmmwa;@wwn weiquicherysiaid
pr ef er adisglaypelament gnder, yeduged Jirassuse. Tha cdisplay ynitjindieated g blye color when no voltage was
s5 applied. When a voltage was applied, only the elecirode portion of the display unit fumed colorless and

-exhibited a good contrast. The dichroic ratio of the purified coloring agent indicated 10.3 at the maximum
absorption wave length of 638 nm. A weathering test of 200 hours with a sunshine weather meter led to

changes of 1% or less in the absorption spectrum and the dichroic ratio, thereby exhibiting good results.
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The di chroic coloring agent of this invention may be m xed wi th other

di chroi c or nondichroic coloring agents. Dichroic coloring agents having
-any desired hue can be provided bgptdugy ggetgzod. Wien the 10 dichroic
‘coloring agent is dissolved in the liquid crystals, a prescribed anmount of
the coloring agent is added to the liquid crystal and stirred for a |ong
peri od ofExampie2 The stirring may al so be conducted above -> t he
tenperature_where the liquid crystals forman isotropic state to obtain a

desi red | | qEhesieyey srecibn aeRpesS: $sofessribed i MR § presy gamiadsout RO JApt TGS -
synt hesi. sdegahgrpr g3naghthel H@sdﬁt’% F'hﬁ'ﬁ?en‘éfn@cw'é’@ ar E%?F"B?'d"'E'B?’BrT gt a Henteaction
this i ﬁve‘ﬁ?quﬁrfvaﬁ\ﬂ'l'f'e‘l']@r@?a TiegahydrR-43 Eﬂpéth&m‘yl‘gp?’t‘{ﬁ TABINgPe ng
agent s ar@?’f’? geant b' 3?? %'otr'?)? ring, aqep | 152
ratios a}\%g’g d Qﬁfﬁ‘[e 58 i gtR SPe R T“i"ﬂ]ﬁ‘? ag\p eZ'Lfi'*’”
1840 of 'E yg° TN, The di chr0| c ratios are rreasured by the

fol | ow ds Each 1. 0% by weight of the coloring agents is dissolved
in.a prngd crystal (ZLI -1840: trademark, Merch & Co., Inc.). The

resul tant sgl yhilsag I&namnéealeedpar@ & | '1qwdﬁm%¥§t-ﬂJan&-edeLahWJ—f’-gnfhtwﬂxwmesS
of 10 um ehloylantAraSuiliA6 Bbthhdal ih B 2 @7.9 bdrIoNsitoliHANEX B4 Q¥ SatdatitrR BrBdnkd And

pl aced i rg.4 s @Dkbthyk iodidd Whs Skred aadEC 66 OOBPE GBS, The roBtiBN ikl Wasl dodia fikeed,

‘pol ar i 7edvadfed iRt wawh iafddried. PRy @lideShrodutt thiCobikine® Wadlbiried 6§ cbilien trréthetéhraphy
crystal , wing sili¢ssgeh Briod dasreededbloger. 1S AMird S 2F @tins —Ideedhydrbi €2 € sdphthylexyearpanyied -t 0

t he | i neamdtyylgodrioantiraguitiodel @bloringtagerit 3l is Table i vls obthiasd ih@ant dveuntrof Tt perts @@0%0f

t he | i quiyield)r Tretdidhroien@tid ¢fsthenbalwing agank thdé obtainesiowes Likd cat. thblmeaxiiughabserptionataived | S
cal cul at dengthrad 72 rive Thesamovieniering test asdnamB@! Bpcdrhibited gped feaults: A as Al the

di chrofc col oring agents of this invention exhibit an extrenely high

di chroi c Parples4 ¥t and parts |n the exarrpl es rrean part by wei ght and
parts by wejght respectlveIY xture containing 150
par tNs/of o Yhe o a( 8vh9re a&.lf #IHdFoI ofing. ams 4 5 28)were prepared by carrying

ni t r oant I"ﬂ” ‘3?%’! M 96r1?1 arTheo‘T"“ﬁW‘T » o TRips 18pd SMBYr ¢ s
of thi nﬁ o "%?qu'? '831"'3'1"3'36 i ﬁﬁ?gs and Y@ heated to 100 -

105-C fom&gis with stirring. After conpletely distilling off excess
t hi onyl under reduced pressure, 18.5 parts of .decahydro -2-

napht hol  ( Cj snblufré'Bohtaining 392 pafte 8t drHsiRsuiidxde, 18 e Jf Qotgsgﬂm -carbbnatsCanfi 96.3 farl3QHT S
Wi th sii rgdqibutohnidpRénol R&Crhiimtiinddl 2 160t € endl s Ptk o PL anfiityo A ¥riboanthriifRinbiedroat e
was addecd:ambrhiictacid Wb, 11 mikile waslidlctdd #bra hodrs 2t 8504166 ° O\aridlpodrbd infol 50 par of
conpl et e vk, Toehé rdstittnt dLdRE mib@RS, i 70G oftsbiurh RAIGde GVas Alidet Lh@ albwbd toRghd WErS2
pour ed i rHoOrs Iihen ha iibdur@ivasfitérad Washed with wat@@nd ded.1 hour, cooled with |ce,
filtered, wasthechivrd tontuininh819qiartsaiofdhedvactich praduet and 6@lparyy bbd-mnhlotdbaszembo.abared
was 20355 qfpyddine anth@.7cpadsi ef thiomyd gluerideerepsucieksively ddvedcanidureasted [t 8004 € doyr2akwiuss.
usi ng si | Afleadigiliing off cbxepse Hlianginehladde, edep eaduced peessuie U1t pasts ol dﬁawdmnﬂmp'@oi

( decahy drwsreaddegandigacted i 108+ Pém%oereéahh feaetion mixtureowas coeled and paued into 3pQ )
(col ori ngp® gfrftleﬂpanqalnThpaomc@ltggp mass was filtered, washed with methanol wash with water and

- In a s rfgipg. y TB%& ? pro &'?‘T‘"egf‘:aﬁ ﬁgloz%?%g—he %?_ea?%&t Ipﬁ?fieﬂ g(ﬂ;,'! chforaa
t 100% u 1 '"
0 bout "{W o gﬂrﬁ nBquDone, g o8 1 ﬁ%aﬁ x}asg?’ 4 1y F'hi"r'%‘ﬂ

(54

so &Po?kheaaﬂ Rflanﬁ&ll Q &g% Ll e il 3143 Lrt;%% i
was seal |lﬂa4@o bacp iy 2t3h SR St B ol Lo ol m
di spl ay UiislsolltfeR 'vﬁ@&lﬁde@to H%n@ %Ion’éﬁ'ﬁtﬂnd'@ys\ép L OGHRaingd va$ aﬁ@

vol t age vmnaaalahb.ﬁ GUndeP Rdivcell PRIssile Thd dishity RAE indiSiRbdQlf bielAbletl botd? hagh wwed
col or | essappied. WhéH D idiegh RasOEPRbACENM thd Slectrolid PortldrCor R &ispﬂa?tdn@ t@rfedtdaﬁrld%hl ahd | ed
col ori ng exAiBdY dobdlbentést Orhd QlichroR !t ratiohd? tivEpuriRdddoRAS sgeht indicaed\va .2 £ ml MediunD 38
nm A weadbbgption gatederigthadt SEDkm. [ Thel same/ivdathefingern 28 teseribee it Exampiert leaito thafiges of
changes 0f% tessiin dbsarption ispecingn arisdichpic rativ, thyscaxbibitng gaodiresuite. di chroi c rati o,
t hereby exhibiting good results. 6

Example 30 _

. The same reaction procedures as described in Example 29 were carried out, except that trans—-

56 decahydro-2-naphthol was used in place of decahydro~—2-naphthtol (cis:trans = 1:1). The reaction
product was purified to obtain 1-—amino—2 - (trans — decahydro — 2 — naphthyloxy)carbonyl -4~ (4 —n -
butoxyphenyl)thioanthraguinone (coloring agent 30 in Table 1). The dichroic ratio of the coloring matter
indicated a good result and was 15.8 at the maximum absorption wave length of 590 nm. The same
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EP Q@ 307 866 Bl Exanple 2 The sane reaction procedures as described in
Exanple 1 wer:e carried out, except that trans - decahydro -2- naphthol was
used in place of decahydro -2- riphsdvodes(®s S-trans = 1:1). The reaction 5
product was purified to obtain 1,4 - diamino - 2 - (trans - decahydro - 2 -
-napht hyl oxy) car bonyl ant hr aqui none (coloring agent 2 in Table 1). The

~di chr oi weathatirigesp &s ih IEgantptel Dalsorryhibitpd Isimilarrgdpdrasulielassin Geowlr®sul t and was 15. 2
at the maxi num absorption wave | ength of 638 nm The same weat hering test
as in Beampldll al so exhibited simlarly good results. io Exanple 3 A

m xture containing 7.6 arts * f

1, 4- &i ami Abe eueamgnens’ceﬁ iR R¥oGH 6‘5( d '"cEé?'B‘ﬁ?] 9y PyhogrRePt

obt ai netat 'h‘@b’ agtan ‘”as4‘?s°5 F?°s°f prols 1 %b‘ 'f’"‘(ﬁé i‘%ﬁ;ﬁn

car bona# enaahmvl \‘)}?@9 ??’E e atg mag‘nfnqr 3
hours. &R %fa‘?:?lpﬁ ‘f g‘ ',J wat er and
dri ed, ﬂ‘?"f@'p?ﬂ"dﬂée'ﬁ?gg‘ ST lf)y co

chr ortht raphy, usj ng S|I|ca geI and_a tquene developer 1 - Anino -2 -
(teans Egﬂ@%aﬁ%&%% - 2 - napht hyl oxy) carbonyl - 4 -

met hyl am %@%l&fﬂ&%ﬂ&%%ﬂ‘lﬁg lipwherdh RIELE (codring agdmb B2- 55) weve prephibdiby edrying an
anount g wfb. pfocBdirdses G6eABed i Ednpled Dee- 31 THerstucturésa tiicifoiOfatidsiund oimérqrdpargescay e nt

t hus ;9 binaée t3RrinteBentslard simarikdtin Wi TUM absor ption wave | ength of 672 nm

The sane weat hering test as Exanple 1 al so exhibited good results. 20
Exanples 4 - 28 The coloring agents of fornmula (1) wherein X is NH
(coloring agents 4-28) were prepared by carrying out the sanme procedures as
described in Exanples 1 - 3. The structures, dichroic ratios and other 26
propeeties of these coloring agents are summarized in Table 1. Exanple 29 A
m xture containing 312 parts of dinethyl sul foxide, 10.4 parts of potassium
carbonate and 16.3 parts of 90 4-n - butoxythiophenol was maintai ned at 60
* C\and 15.6 parts of 1 - amino -4- nitroanthraqui none -2- carboxylic acid
was added. The mi xture was reacted for 7 hours at 55 - 60' C and poured
into2?%00 parts of water. To the resultant aqueous mixture, 70 g of sodium
chl ori de was added and allowed to stand for 2 hours. Then the m xture was
filtered, washed with water and dried. To the m xture containing 8.9 parts
of the reaction product and 50 parts of o - dichlorobenzene, 0.2 part 35

of pypidine and 6.7 parts of thionyl chloride were successively added and
reacted at 100 * Cfor 2 hours. After distilling off excess thionyl

chl ori de under reduced pressure, 7.7 parts of decahydro-2-naphthol were
added and reacted at 100 - 105" C for 2 hours. The reaction m xture was
cool ed and poured into 300 parts of nethanol. The precipitated solid nass
was fsltered, washed with nethanol, washed with water and dried. The crude
product obtained was 9.3 parts. The crude product was purified by colum
chromatog - 40 raphy using silica gel and a toluene devel oper. .1 - Am no
-2- (decahydro -2- naphthyl oxy)carbonyl -4-

(4-n- butoxyphenyl)thloanthraqU|none (coloring agent 29 in Table 1) was

obt aifed in an anount of 6.4 parts (54%yield). In a snmall beaker, 1 part
of the above -obtained coloring agent was added to 100 parts of quuid
cryskal ZU - 1840 of Merck & Co., Inc. and heated to about 80* C with
stirring to obtain a conpletely clear solution. 45 The solution was all owed
to cogl and the colored liquid crystal thus obtained was sealed in a liquid
crystal display el enent under reduced pressure. The display unit indicated
a blue violet color when no voltage was applied. Wien a vol tage was
applied, only the el ectrode portion of tshe display unit turned colorless
and exhi bited good contrast. The dichroic ratio of the purified coloring
agentgel ndi cated 11.2 at the maxi num



absqrption wave | ength of 590 nm The sane weathering test as described In

Exanple 1 led to changes of 5o

di chroi«c ‘rati o,

1% or

except t

| ess in absorption spectrum and

thus exhibiting ogegogasrsedss. Exanple 30 The sane reaction
procedures as described in Exanple 29 were carried out,

hat trans -

' 66 decahydro-2-napht hol was used in place of decahydro-2-naphthtol
(cisltrans = 1:1). The reaction product was purified to ghtain 1 - am no
-2- (trans - decahydro -2 naphthyl oxy)carbonyl -4- (4-n -
but oxyphenyl )t hi oanthr aquifnone (col oring agent 30 in Table 1). The dichroic
ratio of the coloring, tler indicated a good result and was 15.8 at the
maxi man absor ption W@ ddngth of 590 nm The sane 7 EP O 307{ 866 BI
weat hering test as irg%r[pg a¥soSexhiditel si Iar:sgoo resujts as in
Exanpl e 29. Exanple|31 53 The Bar® re&tti o an® purdficdi & procedures
as described i n Exanppte—29 ﬁhe—e&HH-ed—eﬂ{——exce'pt—Hﬁat—n——bu-t—/l mer capt an
was used in place off &n - butoxythiophenol. 1 - Arino -2- (tran$ -
decahylro - 2- naphtlhyg 8xy)€arBorl 4-n% bu‘t’yItHT.oan‘f‘hra(ftul fng¢ (col oring
agewl 31 in Table 1) ¥ dqfEaifedSi nfan &ounf of %.7 Bart K (Yield 60%.
“The~di chroic ratio qf g He |col oring agent was 14.4 at the maxi mum|absorption
wave | ength of 576 1 } ' i JJ|'[S as in
Exanpl g 1. 10 Exanplies¥32 |- 56 The coloring agents of forrmula (1] wherein X
is S (coloring agentls, 32,96} were preparefl by carryingZout ¢ he pfocedures
as described in Exar*pégsgzgi'- 31. The strpictures, dichgoicfatio$ and ot her
properties of 15 thgsg _c¥l ogl ng agents ar%® summarized gn Tadle 1§ 20 25 30
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. 0 4.154 H- H- Hi
=111 Claims |1 . H3 >4 01
.01 0 A>1:5 ' (o]
t ¢ 20 1. Dichroic coloring agent fpldquig crystd] dlsplays represented by the formula (I): $n.54
54 C)4J4 V 4) 01 0 4) Fl (a 4) to
A stO sC 0. C. : - *0 r * -
01 aA to id JNHZ 0V 45 54
‘H 54 54
ouU 4 @ @ oG ¥ ) 43 0 p)
‘en 26 o “E"C!?l '
QrgOl 01 45~~~~] O XRj

a 30~~~ tn r-
F U 11t Endbitdés 8 R G 2 nfdrogoef-htom Qaleger-aton, “awrd?ou%&_br alkoxy%up, an@Rz isa

)
na 1’5u 4) hydrogen atom, alkyl group, dryl group or aralkyl group. 0

: 40

'_T 45~~~g~Tne &fibling agent\tis claimledin cléii 1 whereih the décahydranaphthyl group in formula (1) is tnra

an 50 14 triris @i/ 86681 : 11* 1111 11 11l

Clainms 1. Dichroic coloring agent for liquid crystal displays represented

by t hezof 8. niheacolofifg agbntd as\ii@merbin claim 1 whersin Xin formula (I) is S.

ar
L

26

The coloring agents as claimed in claim 1 wherein X in formula (1) is NH.
5. The coloring agents as claimed in claim 2 wherein X in formula (l) is S.
6. The coloring agents as claimed in claim 2 wherein X in formula (I) is NH.-
7. The coloring agents as claimed in claim 3 wherein R in formula (I) is an aryl group.
30 8. The coloring agents as claimed in claim 4 wherein Rz in formula (1) is a hydrogen atom.
8. The coloring agents as claimed in claim 4 wherein Rz in formula (i} is an aryl group.
10. ﬁe coloring agents as claimed in claim 5 wherein Rz in formula (f) is an aryl gfoup.
* 11. The coloring agents as claimed in claim 6 wherein Rz in formula (l) is a hydrogen atom.
12. The coloring agents as claimed in claim 6 wherein R in formula (I) is an aryi group.

40 Patentanspriiche

W 1. Dichroitisches Farbmittel flir Filissigkristallanzeige — Vorrichtungen, das durch die Formel (1):

© @,@ GOOR1 (1)

50

dargestelit wird, worin X S oder NH ist; Ry ein Wasserstoffatom, Halogenatom, eine Alkylgruppe oder
Alkoxygruppe ist und Rz ein Wasserstoffatom, eine Alkylgruppe, Arylgruppe oder Aralkylgruppe ist.

ss 2. Die Farbmitte! nach Anspruch 1, bei denen die Decahydronaphthylgruppe in Formel (i) in einer trans -
Form vorliegt.

3. Die Farbmittel nach Anspruch 1, in denen X in Formel (I) S ist.

15



10rxI (T KI> R0 XR2 wherei ' "
Rl is a hydrogen atom hal ogen atom al kyl group or al koxy gqmmlgﬁlmﬂrmlll
a 15 - -hydrogen atom al kyl gigupsordeslsior oup or aral kyl groupe 2t €s =*
coloring agents as clained in claim1 wherein the decahydronapht hyl group

in formula (1) is inatrans form 20 3 The coloring agents as clained in

cl ai m | 4 WpRy Ftymitél haeh AspRich &, if denen X inFForde! (jTNIeisc ol ori ng agents as clained in
claiml1 wherein Xin forrmula (I) is NH. 5. The coloring agents as cl ai ned

i n cl ai én Die/faearétionnakh Anspfuoh Bl dengn X in Form@ (IP%is6. The col ori ng agents as

claimed In claim2 wherein Xin fornmula (1) is NH. 7. The coloring agents

as clsai éredis Farkoiittel pac Apgaucie 2.rin denen X irg MNHEY s an aprl. group. 90 &

The coloring agents as claimed in claim4 wherein R2 in fornula (1) is a

‘hydr ogeh diefrbmitel nach Apsprugh By ifydengm fiz @ FaaneL Mg AYI9 PP ISY m 4 wherein R2 in
formula (1) is an aryl group.. 10. The col oring,agents. as.claimed in claimb5
\/\/nergt;3 n&-RYq W‘Fﬁ'ﬁﬁ"é’\?%“c? g in, dlengp i in Fon B&)eg%vis%rgqfﬁtgm&s)t] oring agents as

cl ai ed_in. clai rein R2 i r .i gen atom 12. The

co%o}ri n& 2’e%&"%i"%?a?%"ﬁhfﬁ"g%g};%@Qﬁﬁ‘ggéi)eﬁ'eé?ﬁqrwg%?wl a (1) is an aryl
gr.oup. - . i : LChreQl t | sf.tel far

Fl GCssi g@r?ids?a%wéﬁe?g%ée {Lﬁ\%rs'r'?c nfﬁﬁé@rf,ghﬁcﬁa@%@ﬁﬂﬁcf?g]&%r mel (1): 50 N2

dar gest ¢, | gie Mirdrtlne! HEXh IARspiicP6 0 8nehN: inFormeldh o Waskitaisitont igtf f at om

Hal ogenat om eine Al kyl gruppe oder Al koxygruppe ist und Re em

‘Wasser s{Rfrigkdite? hdth Afdpkich 6/ ibl Béen RAInFofiriell Mbine Beldgrupps it.ky| gr uppe ist. 55 2.

Die Farbmttel nach Anspruch 1, bel denen di e Decahydronapht hyl gruppe in

For mel Révehdicstionkner trans - Formvorliegt. 3. Die Farbmttel nach Anspruch

‘1, iredenen X in Fornmel (I) S 1st. 15 4. Die Farbmttel nach Anspruch 1,

i n denem Xgent chlomnteichroaiie Pdur affichages 2 ciiytaux figuideprrepréeanténge la fasmupich 2, in

denen X in Fornel (1) Sist. s 6. Die Farbmttel nach Anspruch 2, in denen
XiRJornel (1) NHist. 7. D e Farbmftel nach Anspruch 3, in denen R2 in
Formel (1) eine Aryl gpup :

R2 i®® Formel (f) eipn Mas
Anspruch 4, in dd4

(ﬁ/l gruppe ist. 10. D e
Farbm ttel nach ARSEMNE mel (1) eine Arylgruppe ist.
15 11. Die Farbnittel lnach_Anspruch 6, in denen R2.in Fornel (1) ein
Wasserstoffatomist. . ¥Re Farbnmiffel nach Anspruch 6, in denen R2 in
Fornmel (1) eine Arylgruppe ist. Revendicatlons 20 1. Agent col orant

di chr 0 TqUgaRPidueitf % bt BN R, st uhtalié driy@iugene, in HROME Shatgee, M Brolfs digleroul e
q 2) )2(5RZ un groupe alcoxy ; et Rz est un htome d'hydrogéne, Gn @rolbstalkyle] un groupe aryle ou un groupe
- 0. aralkyle. .

® 2. Les agents colorants selon la revendication 1, dans lesquels le groupe décahydronaphtyle dans la
formule (1) est sous la forme trans.
3. Les agents colorants selon la revendication 1, dans lesquels X dans la formule () est S.
4. Les agents colorants selon la revendication 1, dans lesquels X dans la formule {I) est NH.
5. Les agents colorants selon la revendication 2, dans iesquels X dans la formule (I) est S.
45. 6. Les agénis colorants selon la revendication 2, dans I§squels X dans la formule (I) est NH.

7. Les agents colorants selon ia revendication 3, danslesquels R: dans la formule (l) est un groupe aryle.

8. Les agents colorants selon la revendication 4, dans lesquels Rz, dans la formule () est un atome
60 d'hydrogéne.

9. Les agents colorants selon la revendication 4, dans lesquels R. dans la formule (1) est un groupe aryle.
10. Les agents colorants selon la revendication 5, dans lesquels Rz dans la formule {l) est un groupe aryle.

11. Les agents colorants selon la revendication 6, dans lesquels R dans la formule () est un atome
d’hydrogéne.

16



30 dans laquelle X est Sou NH; Rl eat un atone d' hydrogbne, un atone

& hydragbne, “in ar oupe 8l Ky . unEBANFRRRII ¢ Su un of oupe. a Blﬂll‘ﬂﬂﬂlllmml l| |||;
Les agents colorants selon la revendication 1, dans |esquels Ié

decahydr qpapht I st sous |a forne trans. Les ents
col orants 32 g c?ﬁeq?s - W@ﬁ%f’?:%t’?‘@?f’e"f&’"cfaﬁaé‘ s fosausls £ Jang Tqtaraulq () syt yp H[?f’%e T’Y'? est
S. 40 4. Les agents colorants selon la revendication 1, dans |esquels X
dans l'a fornmule (1) est NH 5. Les agents colorants selon |Ia revendication
2, dang lesquels X dans la fornule (1) est S. 45 6. Les agents colorants
salon la revendication 2. dans lesquels X dans la fornule (I) est NH 7.
Les agents colorants selon la revendication 3. dans |lesquels R2 dans |a
formule (1) est un groupe aryle. 8 Les agents colorants selon |a

revendi cation 4, dans lesquels R2. dans la formule (1) est un atone 50

d' hydregbne. 9. Les agents colorants solon |a revendl cation 4, dans

| esquel s R2 dans la fornule (1) est un groupe aryle. 10. Les agents
col\grants solon | a revendication 5 dans |esquels R2 dans la fornule (1)
eat  un groupe aryle. 55 11. Les agents colorants selon |la revendication 6,
dans |l esquels R2 dans la formule (1) est un atone d' hydrogene. 16  *

. e EP 0 307 866 B1 .111111l 12. Les agents colorants selon |a
revendi cation 6, dans |lesquels Ra dans la fornmule (1) est un groupe aryle.
5 10 16 20 25 30 36 40 45 50 55 17
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