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criptjon The invention relates to a new Liquid crystal di-

dining one or nore pl eochroic dyestuffs for 5 ‘el ectroopts

nts, characterized in that it contains at Least one dyest
al. O0H OR OHO 1 2 wherein R and R are identica
are al kyl or alLkoxy with-3 16 8 C atons or a o838, 359~

or
and

hese radi caLs can al so be hydrogen, nethyl, ethyt, nethoxy or
R-Ph-, R-Ph-Ph-, R Cy-, RCy-Cy-, R Cy-Ph- or.R-Ph-Cy-, Ph is

a 1,4-phenylene radical, Cy is in.each case a
Pesgriadiical , Y is -CH-, -0-, -S-, N4, [err] 15 -CH-

NH-

ond and R is hydrogen or aIkyI or alkoxy with in each case 1 -
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wherein R1 and R2 are identical or different and are

atkyl or alkoxy with 3 to 8 C atoms or a group Z-Y-, and

10

the dyestuffs which have hitherto been used for thls

in

one of these radicals can also be hydrogen, methyl, ethyl,

methoxy or ethoxy, Z is R-Ph-, R-Ph-Ph-, R-Cy-, R-Cy-Cy-,
R-Cy-Ph- or R-Ph-Cy-, Ph is in each case a 1,4-phenylene

radical, Cy is in each case a 1,4-cyclohexylene radical,

'Y.is -CHZ-, -0-, -S$-, -NH-, -CHZCHZ-, —CHZ-O-, -CHZ-S—,

15

20

'-CHZ-NH— or a direct bond and R is hydrogen or alkyl or

alkoxy with in each case 1 - 8 C atonms.
In electrooptical display elements containing
Liguid crystal dielectrics, the electrooptical effect of

the display can be produced by embedding pleochroic dye-

~stuffs ("guest phase”) in a Lliquid crystal matrix ("host

-phase”). (In this context, compare the surveys by COX,

25

MoL. Cryst. Lig. Cryst., Volume 55, pages 1 - 32 (1979);
JONES and REEVE, ibid., Volume 60, pages 99 - 110 (1980);
GRAY, Chimia, Volume 34, pages 47 - 58 (1980) and the

Literature quoted therein).



us%d, f{ufil the i nposed requirenents (for exanple high order paraneter,
satisfactory Solubility in the host phase, 5 and stability to UV rays and
visible Light and to up'to voltages of about 20 V) only to an gga;
unsatisfactory ex- tent. The invention was based on the object of dis

i ng .pLeochroic dyestuffs, in particular_rgd_dyestuffs, 105 gééchzgo not
haV¥é t he di sadvant ages of the known dyestuffs, or display fthemonly to a

| esser extent, and ang, sd\id APl €nh@sdFonslttyehh ScRfnaiauh drréyesabeen
dielectrics. This object was achieved by providing the conpounds of the
formula |. 19 sed for thid, has peeniound that réhesee couPosinpstbértbe
formula | have a surprisingly hi gh order paraneter and are readi'ly sol uble
in the |iqui duggdsStRlLNBL rte iingysed ereqsdrenante (botMexayslandighsible
Light and to volt- tages, and al so have a good chem cal stability. 20

Sorme of the comfmungsr aietér, foanidtattare kmbwnjl ity in the host phaseel v
2-anilino- (I, Ris aniLino, Ris H, conpare Helv. Chim Acta, Volune 26,
page 95 (1043nd $tap bni by - t@l%b rays #edryisiBle.bhght d?ne, tPekP]tPs H;
ibid.), 2,6-bis- anilino- (I, err% and [err are anpilino; ibid.),
2-p-tolyl- 25/0ktages (9f abaui 2 bl%'th.?ﬂ ¥asif 1EHADEPBY J®XThem Soc.
1955, page 1095) and 2, 6-bi-s-p-tolylthio-5,8-di- hydroxy-1, 4- napht hoqui none
(I, [err] are tejlt olylthlo i bid.). However, the use of these conpounds as

titu- t fol id | diel '
O LS Chet WA FRVENFIof ThFCLEAFE SFRRFP! ol FheROFE 112 85eh e

ing_pLeochro1c dyestuffs, in particular red dyestuffs,

r -

10 which do not have the disadvantages of the known dyestuffs,
or display them only to a lesser extent, and are suitable
‘as constituents of Liquid crystal dielectrics. This
object was‘achieved by providing the compounds of thé
formula I.

15 It has been found that these compounds of the
formula I have a surprisingly high order parameter and are
readily soluble in the Lliquid crystal matrix. They are
also stable to UV rays and visible light and to volt-
tages, and also have a good chemical stability.

20 Some of the compounds of the formula I are known,
namely 2-anilino- (I, ) is anilino, R is H; compare
Helv. Chim. Acta; Volume 26, page 95 (1943)), 2-p-anisi- -
dino- éI, R1 is p-anisidino, R2 is H; fbid.), 2,6-bis-
anilino- (I, R1 and R2 are anilino; ibid.), 2-p-tolyl~-

25 thio- (I, R1 is p~-tolylthio, R2 is H; compare J. Chem.

'Soc. 1955, page 1095) and 2,6-bis-p-tolylthio=5,8-di-

1 2nd R? are p-tolylthio;

hydroxy-1,4-naphthoquinone (I, R
ibid.). However, the use of these compounds as constitu-

ents of Liquid crystal dielectrics has not yet been



tric nﬁhtioned, and furthernore to conpounds of the general fornula I, wth
the proviso that (a) R and R are not 5 simultaneously p-tolylthio a not
si mul taneously aniljino;*1 (b) Ris only p-tolylthio, anilino or p-aniéﬁé&no
if ;R2 is‘other than H, and noreover to a process for the preparation t he
| at ter conpounds, characterised in that_agdiam nonapht hoqgi ggsezes the

- fofnula I [err] wherein [err] have the neani ngs given, is hydrolysed, or
in that, for ddwPregdrati on of a conpound of the formula | [err], a -
napht hazari ne deriva- 15 tive of the formula IIl [err] wherein R has the

meani Nngs given, is repcd ethwed fii @n coa a pesintlo ofthé heigdoidut aysval- Lilelec-

IV 20 wherein Xis -S or -NH and Z has the neanings given. The invention
al so rel at es ttroid menstomdd a Todn f poumelr wé r ¢ heo f comub ands ag€otblengever & ai m
1 as a constitu- ent of a liquid crystal dielectricqfor elgctrooptical dis-
- 4- formul @ D5y BB Phreyrrdehrent thatinbal oR anaed ekt r aopt Ne kil

di spl ay el enent based on a guest/host liquid crystal cell, characterised in
that it contaiiRutanepslrystalybii@ctnd cnatcdiBy hpereceshy npnilinoso 5

I the foll i text, ., Z, Ph . Y, . R d X h .t he. i
Livens ool coded 4844 Aot laafar Dintni aai CA0 8 Rofest NEater TEna®

formi ae | t(ka\éstg¥%er than H; and moreover to a process for the

preparation of the Latter compounds, characterised in that

a diaminonaphthoquinone of the formula 11

Nd, o

‘ oy
R2 ]

0 NH2

wherein R1 and R2 have the meanings given, is hydrolysed,
~or in that, for the preparation of a compound of the
formula I (R1 is Z-S- or Z-NH-), a naphthazarine deriva-

15 tive of the formula 1Il

oH ©

@

SR |
wherein kz-has the meanings given, is reactea-with a com-
pound of the formula IV
Z-XH | 1V
20 wherein X is -S- or ~-NH- and Z has the meanings given.
The invention also relates to tpe-use of a com-

pound of the formula I according to Claim 1 as a constitu-

ent of a Liquid crystal dielectric for electrooptical dis-



T A .
al kyl and al koxy groups are preferably straight-chain; 10 they preferably
‘contain 3 - 7 Catons. Accordingly, alkyl is, in partlcular propyl, '
butyl, pentyl, hexyl or heptyl, and al so preferably -octyl, nonyl, dec
|sqpropyl 2~ net hyl - propyl, 2-nethy| butyl, 3-nethyl - butyI 2- et hyl

pentyl, 3-nethyl-pentyl, 1-nethyl-hexyl, 2 ethyl hexyl Of 655 3
1- nethyl heptyl; alkoxy is, in particular, propoxy, butoXy, pén?yloxy

 hexyl oxy or &@wyépémenagd RHBLRETARTELRE T LIDLY ATLYLGYY e BRRKONY,

decyl oxy, isopriopoxy, 2-nethy pr opoxy, but oxy, but oxy,

2-met hyl - pergyd ed OXY, a 3g08% BYho PENL Y4 XY clyaeahykbexylenxrazt@?hxhhexyl
20 oxy or 1-nethyl-heptyloxy. The radical R and one of the radicals R or

R can noreoyertipd60ibecoBtByhs ethyhuidetho¥yaordebDexyrithaceaddgay Z is
preferably R-Ph-, and the radical Y is preferably -S-, -NH or a direct
bond. 25 to Claisctordingly, the invention particularly relates to those
conpounds of the formula I in which at Least onezof the radicals nentioned
has one of the abovehenthentdl poefegrtexpaRi ngR. ,SorePpreferr ¥d 8roops of
conpounds nﬁy be expressed by the follow ng part fornulae la to Id, -5
- haye oBle 3mSaningn eoveespunbiess ekpress kil andiaatedherein t he
radi cal s not deflned in nmore detail have the neanjngs given in the case of
formula I, HRENGHEIEEn, in 1a R |s R-Ph-Y- and 5 Yis

-S-, -NH or a dlrec ond; 1b -5- and 2 R is H or R-Ph-S,
wherein the radlcals'h FE tﬁ%mﬁ?5ﬁ$§ ?J Egﬁ gﬁrm”?ae I to 1v, the

alkyl and alkoxy groups are preferably straight-chain;

10 they preferably contain 3 - 7 C atoms. Accordingly, alkyl
is, in particular, propyl, butyl, pentyl, hexyl or heptyl,
and also preferably octyl, nonyl, decyl, isopropyl, 2-
methyl-propyl, 2-methyl-butyl, 3-methy[—butyl; 2-methyl-
pentyl, 3-methyl-pentyl, 1-methyl-hexyl, 2-ethyL-hexyL or

15 '1-methYL—heptyl; alkoxy is, in particular, propoxy, butoxy,

| pentyloxy, hexyloxy or heptyloxy, and furthermo;e prefer-
ably ocfyLoxy, nonyloxy, decyLoxy, isopropoxy? 2-methyl-
propoxy, Z—methyL-bufoxy, 3-methyl-butoxy, 2-methyl-pentyl~-
oxy, 3—methyl-péntyLoxy, 1-methylhexyloxy, 2-ethylhexyl-

20 oxy or 1—methyL-heptyLoxy.. The radical R and one of the
radicals R1 or R2 can moreover also be methyl, ethyl,
methoxy or ethoxy.

The radical Z. 'is preferablyuR-Ph—;,and the radical -
Y is preferably -S-, -NH- or a direct bond.

25 : Accbrdingly, the invention parti;uLarLy relates
to those éoﬁpounds of the formula I in which at least one
of the radicals mentioned has one of the abovementioned
preferred meanings. Some p}eferred groups of compounds

may be expressed by the following part formulae Ia to Id,



caﬁ be identical or different; 10 I c [err] is R-Ph-NH and R is
H 11d R i’s R-Ph- and Ris H In the conpounds of the fornula
contain 15 cycl ohexyl ené radicals, those stereoisoners wherein the two

1, 4-substituents are each in the trans-position rela- tive to one another
arg#breferred. The conpounds of the fornul.a_| are noreover Ris% §5yed by
met hods whi ch are known per se, such as those 20 descri bed I8 Y&
literature (fQf:geka L e +5t ar. nks, h ben- |43

Vet hoden der B e Sanes BRR £3( RRenads o totgance ERpa T e P cat
Geor g- Thi ene- ¥gt!| agf irkdt idahble AREaliN RAVE GHleAhaRARG s RAGIONn the
condi tions which are known and suitable for the reactions nmentioned. 25 It
i s al so possi bheet 6fusarwmaLiaant,sbolti Glhedlednkngwn per se and are not

mentioned here in nore detail. If desired, the starting substances can al so
be fornmed in situ, Ian arRmariger Rueh-trlratantdhey are not isola- ted fromthe
reaction mxture, but are inmmediately further - 6 -

0, 085, 335 reacted to gi Yeishe conpSundsNdf- -ire af drimglca bonBhe conpounds of
the formula I can be obtgined, in particular, by hydrolysis of the

di am nonapht hoqui ndRes 8f tifeRFBPhmiraanpd, advant ageously by reaction with a
5 mneral acid, such as gulfuric acid, in about 2 to 98% preferably about
10 to 30% aqueous sol ufiods at Mt 8fp&r&h—Sures between about 10 and about

rr r ef er abl n rr
Lerr] preferably betmeewhgpgq% kﬁe Ladicats R in the groups R1 and RZ

can be identical or different;

10 Ic R1 is R-Ph-NH~- and
R2 is H;
Id R1 is R-Ph- and
. > _

B is H.
In the compounds of the formula I which contain
15 cyclohexylene radicals, those stereoisomers wherein the
two 1,4-substituents are each in the trans-position reLa-_
tive to one anbther are preferred.
The compounds of the formula I are mdreover pre-
pared by methods which are known per se,.Such as those
20 described in the Literature (for example in the standard
works, such as Houben-Weyl, Methoden der Organischen
Chemie (Methods of Organic Chemistry), Georg-Thieme-Verlag,
Stuttgart), and in particular under_reaction conditions
which are known and suitable for the reactions mentioned.’
25 It is also possible to use variants which are kﬁown per se
and are not mentioned here in more detail. ‘
If desired, the starting substances can.atso be
formed in situ, in a manner such that they aré not isola-

ted from the reaction mixture, but are immediately further



The starting substances of the fornula Il can be 10 obtai ned, for exanphggg
by reacting the corresponding 1,5- dinitro [err]-naphthal enes with sulf

in oleum and those of the formula Il in which [err] are R Ph- can alLso be
obt.ai ned by aryl.ation of 4, 8-diam no-1,5- napht hoqui none wi th di azoni um
salits of the formula 15 [err] An[err] (whgrein An [err] igSpaB,aRis0n
customary with aromatic diazoniumsalts, for exanple chloride, bromde or

sul fate), or pyaanedl kBrgAvecdaki eBmboard4, 8fditAl Hermula I.
2, 6-di bronp- 1, 5- napht hoqui none and i odobenzene derivatives of the formula

R-Ph-1. 20 Tohpr epapeuadsonyfothd dbribeaf dr rahable ERBRtaiisned,S- or
Z-NH, in particular RPh-S- or R Ph-NH), it is furthernore possible to
‘react a napht hazmerhécdeérryabiyvbydiotlie ifopfulthel dii awiiniknaprbdmoauriad oofest he
formula 1V, in particular a nmercaptan of the formula Z-SH or an am ne of 25
the fornula zoRHehe TArmutaadii-oadvansperensablybrareiaéd ignt wiikht @e presence
or absence of an additiognal inert sol- vent, at-tenperatures between-about
0 and about 3[BiPRratef&idpl jublt dEchULdbric BLdRpl 48 PO Lalive FBfer t
solvents are alc holsL sugh as gethagﬁg, et hanol ang .- 1 - '
/0,085, 335 .i soPFBHRRBPLY aAPRREdE &P +cBRAPBAHS 8P tfid°Ner Al £°MPeE3R al so
be used as the solvent. |Lf naphthagarine (111, oi S iLtself is. used, the
reaction cond??FSﬁs Sgﬁeﬁg ggﬁyioﬁﬁeangug oPﬁaggﬁthpg ﬁﬁ5§§éyrggéyée%ith

one or two 5 ukgs olf, for exanple, the nercaptan Z-SHis 1
-2 used in excggésgthg aﬁéuggPifuted product (I, R 'and Rare Z-S-) is

predom nantly forned, rgadskhrklihg( BubSefhcks H3ednkn 18%n82S: 14h€an be
nonosubstituted product (I, R 1S Z-S

10 qbtained, for example, by reacting the corresponding 1,5-
dinitro-S—R1-7-R2-naphthatenes with sulfur in oleum, and
‘those of the formula II in which R' and/or 8% are R-Ph-
can aL#o bg obtained by arylation of 4,8-diamino-1,5~
naphthoquinone with diazonium salts of the formula

15 R-Ph-Ng:%n (wherein AA:Dis an anion customary with
arcmatié diazonium salts, for example chloride, bromide
or sulfate), or by anm Ullmann reaction from 4,8-diamino-
2,6-dibromo—1,S-naphthoquinone and iodobenzene derivatives
of the formula R-Ph-1I.

20 To prepare a compound of the formula I (R1 is Z-S-
or Z-NH-, in particular R-Ph-S- or R-Ph-NH-), it is
furthgrmore possible to react a naphthazarine derivative
of the formula IlI with a compound of the formula Iv; in
particular a mercaptan of the formuLa Z-SH or an amihe of

25 the formula Z-NHz. This reaction is preferably carried
out in the presence or absence of an additional inert sol-
vent, at “temperatures between-about O and about 2000,'

preferably between 20 and 120°. Examples of suitable

inert solvents are alcohols, such as methanol, ethanol and



possible to obtain a disubstituted product (I, [err] are Z-NH) by

prol onged heating of IIl- ([err] is H wth excess amne [err], wile t
nonosub- Stituted product (I, [err] is H) is predomn- antly forned at room
tenpgrature, even if the amine is 15 used,in excess. The di el.@Ct,i-CS
acéﬁfding to the invention consist of 2 tg 15, preferably%S%@ ’%g#:
constituents, . § ne i I S ¢a,RaQP .o steuf £ of. t
formula I. Thégg hgﬁ éggéti?heﬁ?éggfeggré?grggpgggﬂgsgﬁ gﬁgnﬁgﬁgugé ﬁ@ﬁatic

or nemat ogeni g;8UREEaNEESuskl B3 kheukal vERR .KNAWN n3PATHARGES nfe APIlINE
cl asses of azogybenzenes, benzyli dene- anilines, biphenyls, terphenyls,

phenyl or cyckbhexyhy hepgoates, uptanykner re¥ekaBextbnditions can be
cycLohexanecar boxyl at es, phenyl cycl ohexanes, cycl ohexyl bi phenyl s,

cycl ohexyl cyctont26L Lbdxanes, tayel ahésykoapbuhdl erasts with one or two

1, 4- bi s-cycl ohexyl ben- zenes, 4,4'-bis-cycl ohexy(bi phenyls, phenyt- or
cycl o- hexyl -pgtecutienesf pMenylf,ofocyekemexyl - dhexaresapapni @r-SHalilsy

hal ogenated stil benes, benzyL phenyl ethers, tolanes and substitute

ci nnami ¢ aci désedhénnescepppothandiguhstituteg product (I, R apdo85, 335
pounds which can be used as conponents of liquid crystal hostamaterials can
be characteri 368 ByStheifoPRALa™NpRELY FREMEPR Andnd fEIdde (BacHsaH) is

carbocyclic or heterocyclic 5 ring systemfromthe group fqQrmed hy
[oa-di Substi t4EE8 BRnSKRESSndthecNBRBRLAS tithGE #rdUgls (Bet Rt utdaZ-S-

bi ph [, ph 2l oh d l.oh I Loh 2, 5-
di Substitubed Bt APk and Br 3ORRORARSLY| GERD 6. AT dns BeMAL: ed
naphthatey@, ﬂéﬁngpg %?tﬁé'BXQEQH?BhQQakﬁ@Qﬁn a disubstituted product

(1, R} 2

2

and [er?] is H is predomnantly forned. In a simlar 10 nanner, it iZZEb_

and R~ are Z-NH-) by prolonged heating of 111l

(R™ is H) with excess amine Z-NHZ, while the monosub-

stituted p(oduct (1, R1 is Z-NH-, R2 is H) is predomin-
antly formed at room temperature, even if the amine is

15 used in excess.

The dieLéctrics'according to the invention consist

of 2 to 15, preferably 3 to 12, constituents, at least one
of which is a naphthoquinone dyestuff of the formula I.
The other constituents are preferably chosen from the

20 nematic or nematogenic substances, in particular the known
substances %rom the classes of azoxybenzenes, penzytidene-
anilines, biphenyls, terphenyls, phenyl or cyclohexyl-
benzoates, phenyl or cyclohexyl cyclohexanecarboxylates,
phenylcyclohexanes, cyclohexylbiphenyls, cycloheiylcycLo-

25 hexanes, cyclohexylnaphthalenes, 1,4-bis~cyclohexylben~
zenes, 4,4'-bis-cyclohexylbiphenyls, phenyl- or cyclo-
hexyl-pyrimidines, phenyl- or cyclohexyl-dioxanes, option-
ally halogenated stilbenes, benzyl phenyl ethers, tolanes

and substituted cinnamic acids.- The most important com-



10TquiﬁézoLine and tetrahydroquinazoline, Bis -CHCH, -CHCG, -CC,
-CO0O, -COS, -CH=N, -N=N, -N(O)=N-, -CH=N(O)-, -CHCH -CH2 -0-, @
-CH2-S-, -COO Ph-COQ or a CC single bond, Gis hal ogen, preferably
chlorine” or CN, and [err] are alkyl, alkoxy, alkanoyl oxy or al koxycar- 15
bopyl oxy with up to 18, preferably up tog8. carbon atons,gopgongsef these
radicals is CN, NC, NO2, CF3, F. C or Br. 3 4 I n nost of these

conpounds, RpAMUR wigh &4 €€ ah r9en 9H&d anot behponaet Of ofhesguiiddeeaksausual |y
bei ng an al kyl or al koxy group. However, other variants of the envisaged 20
substituent s it@dt ah$be btausedan Maayc sachc seibss adceg ahed fioxhut esVt her eof
are commercially available. The ielectrigs according to the invention
contain as arule 0.1 to 15, prkfekadty-O'5 to 10 an¥ in particular 1 to 5,
per cent by weight of one or nore conpounds of the 25 fornula I. The
dielectrics achorelimghtandhe gneemetbnaaserbeepakée PA BehBAREY ChiFch is
customary per se. As a rule, the constituent used in the smaller anount is
di s- sol vedl imin@esxoherfuent thni erowekEarapdt by hﬁﬁdéaﬂgfrfﬁutég?,
preferably at el evated tenperature. If_a tenperatyre <. 9. - .

0, 085, 335 abR@NF#Re TR CYBt AP H?NE nEIAGF n ohitdi SURS i EUERASBAPPERY g
particularly easy to opserve the conpleteness of, L[ | ut | per at kqn.
The i quid cr@'%?%’ffﬁ’('e?‘é%?’l‘?% aeﬁo%fﬁaﬁ%vfﬁécél*ﬁéﬁ i%kggaﬁgbegﬁ%dified

by suitabl e a@%&ﬂﬁ?ﬁ&y&@s&mnémwecslﬁdb? y58dpkng! |1hBE 1 ¥DESaqub-

guest/ host display el enen h have-hithérto en di scloSe Such addi -

T:Ygfa?Lfekng%gi%@%égengﬁﬁggsLéﬁg,a&?-dﬁﬁgrk efalRydebAbbhtRal BRe,
) nple,_su stances for nodifying
10 quinazoline and tetrahydroquinazoline, B is -CH=CH-, -CH=CG-,
-¢=C-, -C0-0-, -CO-S-, -CH=N-, -N=N-, -N(0)=N-, -CH=N(0)-,
-CHZ-CHZ-, -CHZ—U-, -CHZ-S-, -C00-Ph-C00- or a C-C
single bonq, G is halogen, preferably chlorine, or CN, and
R3 and R4 are altkyl, alkoxy, alkanoyloxy or aikoxycar-
15 bonyloxy with up to 18, preferably up to 8, carbon atonms,
or one of these radicals is CN, NC, NO,, CFs, F, CL or Br.
In most of these compounds, R3 and R4 differ from one
another, one of these radicals usually being an alkyl or
alkoxy group. However, other variants of the envisaged
20 substituents can also be used. Many such substances and
mixtures thereof are commercially available.
The dielectrics according to the invention contain
as a rule 0.1 to 15, preferably 0.5 to 10 and in particular
1 to 5, per cent by weight of one or more compounds of the
25 formula I; The dielectrics according to the invention
arefprepared in a manner which is customary per se. As a
rule, the constituent used_in the smaller amount ‘is dis-

solved in the constituent which makes up the main constitu-

ent, preferably at elevated temperature. If a temperature



[ g * )
10 the dielectri¢ anisotropy, the viscosity, the conductivity and/or
orientation of the nemati c phases nay be added. Such substances are G??%S
- described in; for_exanpte, German O fenl egungsschriften 2,209, 127,

2,240, 864, 2,321, 632, 2,338,281, 2,450,088, 2,637,430, 2,853,728 and

2, QQZ 177. 15 The foll ow ng exampl es are i ntend@dd85,8Bbustrate
the invention without limting it. In the exanples, mp. is the nelting
poi nt and c. @bdwe thte odlemar ppd Mt of f athé qua in cwtssait@entmaﬂcehvﬂedegrees
centigrade. Percent- ages are by weight. 20 Exanple 1 A suspension of 1 g
of 2, 6-di pheriyi -1 &N bid wloar by eeaﬁamhtmo%fmmbhe the 200mpd e beN 299, PHS04 i s
heated at [err] for 5 hours. The m xture is cooled and ex- tracted with
[err] and the t%%ﬁﬂt1gﬁeﬁ&ﬂﬁﬁ%lﬁﬁ 25 to give

2, 6- di phenyl - 5, 8- di h pht h dl e
ol 598”1075 The TR T Uiahie CODRRESS IPLE SRS FotPErch Bmckeytls |

Exanpl e 1,z by, o] ysi s_ of ofre ndj n d
0, 085, 335 Sam nr{}y t51<¥r§ %1%0%%%%% f1e§pr9y é gtélb@e $dd1t1veg‘ such that

2- PhenyL- 5 8-4j ui ppe; Jhost d
2-p-Tol yl - dn%ydﬂﬁxy 1 4 na ﬂgﬁuﬁﬁoneyge? of guest/hos isplay

2- p- Et hyl pher&d'én‘c_%rsfsd'mﬂflpxtya\ﬂe %thm%’émn@wcﬁosgd Such addi-
p- n- Propyl phenyl - 5, 8- di hydr oxy- 1, 4- napht hoqui none. 6.

3 p- n- But yl pheryds Sa e di Agah opy - thh &} dnapeit H108kid NPie . dJscmbed in detail

2- p- n- Pentyl phenyL- -5, 8-di hydr oxy- 1, 4- napht hoqui none. 8.

2- p- n- HexyLphiemytheb, Bt th e/t oy - 1F alr nepdrifioe))i suometad®ces for modifying

2- p- n- Hept yl phenyL- 5, 8-di hydr oxy- 1, 4- napht hoqui none. 10 10.

2- p- n- tmpmld&l&mmydrmyscumnwphtmwlsnmmty, the conductivity
and/or the orientation of the nematic phases may be added.
Such substances are described in, for example, German
Offenlegungsschriften 2,209,127, 2,240,864, 2,321,632,
2,338,281, 2,450,088, 2,637,430, 2,853,728 and 2,902,177.

15 ' The following examples are intended }o itlustrate
the invention without Limiting it. In the exampLes, m.p.
is the melting point and c.p. is the clear point of a
Liquid crystal substance in degrees centigrade. Percent-
ages are by ueigﬁt.

20 Example 1

A suspension of 1 g of 2,6-diphenyl-4,8-diamino-
1,5-naphthoquinone in 200 ml of 20% HZSQ4 is heated
at 100° for 5 hours. The mixture is eOOLed and ex-
tracted with CHZCL2 and the extract is evaporated

25 to give 2,6-diphenyl-5,8-dihydroxy-1,4-naphthoquinone

| as red needles of m.p. 170 - 173°.
Examples 2 to 51°

The following compounds are obtained analogously

to Example 1, by hydrolysis of the corresponding 4,8-di-



¥

=

2- p- Met hoxyphenyL- 5, 8- di hydr oxy- 1, 4- napht hoqui none. 12.
Et hoxyphenyL- 5, 8- di hydr oxy- 1, 4- napht hoqui none. 13. éggg
Propoxyphenyl -5, 8= di hydr oxy- 1, 4- napht hoqui none. 14.

But oxy- 5, 8- dlhydroxy 1, 4- napht hoqui none. 15 15.

Pent yl oxy- 5, 8- dlhydroxy 1, 4- napht hggw none. 16. 0,085,335
Fbxyloxy-5,8-dihydroxy-1,4-naphthoquinone. 17.

Hept y Lawmyino~8-,di-matrhotyo-qu dramagaht hoqui none.  18.

Cct yLoxy- 5,8-di hydr oxy- 1, 4- napht hoqui none. 19.

p-t OLYL- 528P®mdeﬁ5Q&fuihwﬂnﬂnﬁﬂmuﬂﬂnluﬁtﬁﬂhuﬂﬁhne.

p- eth LphenyL- 5, 8-di hydr oxy-1, 4- napht hoqui n- one. 21.

p- éopy?p@aﬂﬂlﬂi1§Aﬁ1ﬁwhwﬁqpﬁv1ﬂﬁkﬂﬂﬂﬁkﬁhqnuﬂnnn? 22.

p- butprhenyL 5, 8- dlhydro§i 4- napht ho- qui none. 23.
p-n T

P~

- p-
- p-
- p-
-z

péntyLﬁﬁeﬁflyéﬂ@ﬁmYHyéw Pxﬂﬂﬂﬂfﬁﬂhé nm@hiﬁﬂauxnpne-
h | ph | yd t ho- - 11 -
355533, 8 BB BB ARy 851 B Aok T P HEAARHASRRA none.
2, | | hth 27.
SRR A o oty S
o~ et oy Phel Gy ML b AN LS5 A quinone

|
i s- p- n- pr opoxyphenyL r 6Xy napht one. 30.
I'S-p-n- bﬁloxipheﬂ¥he§yqp@bquLgﬁﬁ—%nﬂy%@QuHhQ}4 -naphthoquinone.

9. Z-p-n—HeptprhenyL—S,S-dihydroxy-1,4-naphthoquinone.

8

I\JNI\)I\)I\JOI\)I\)I\JNI\)I\)I\)NI\)I\)I\)NI\)H

n-
n-
n-

- p- n-

- p- n-

- p- n-

6- Bi s-

6- Bi s-

6- Bi s-

, 6-Bi s-

6- Bi s-

6- Bi s-

085, 3

6- Bi

6- Bi

6- Bi

6- Bi

10 10. 2-p-n-Octylphenyl-5,8-dihydroxy-1,4-naphthoquinone.
11. 2-p-Methoxyphenyl-5,8-dihydroxy-1,4-naphthoquinone.
12. Z—p-EthoxyphenyL—S,S-dihydrox§-1,4-naphthoquinone.
13. 2-p-n-Propoxyphenyl-5,8-dihydroxy-1,4-naphthoquinone.
14. 2-p-n-Butoxy-5,8-dihydroxy-1,4-naphthoquinone.
15 15, 2-p-n-PentyLoxy-5,8—dihydroxy-1,é-naphthoquinone.
16. 2-p-n-Hexyloxy-5,8-dihydroxy-1,4-naphthoquinone.
17. 2-p-n-Heptyloxy-5,8-dihydroxy-1,4-naphthoquinone.
18; 2—p-n-0ctyLoxy-S,8-dihYdroxy-1,4—naphthoquinone..
19. 2,6—8is—p—toLyL-S,8—dihydroxy—1,4—naphthcquinoné.
20 20. 2,6-Bis-p-ethylphenyl-5,8-dihydroxy-1,4-naphthoquin-
one. |
21. 2,6-Bis-p-n-propylphenyl-5,8-dihydroxy~-1,4~naphtho-
| quinone.
22. 2,6—3is-p—n-bufprhenyL-5,8-dihydroxy-1,4-naphtho-
25 qufnone. | |
23. 2,6-Bis-p-n-pentprheHyL-S,S-dihydroxy-1,4-naphtho—
quinone.
24. 2,6-35sép—n-hexytphenyL-S,S-dihydroxy-1,4-naphtho—

quinone.



qui none. 31. 2,6:Bis-p-n-pentyLoxyphenyl -5, 8-di hydr oxy-1, 4- napht ho-

gui none. 15 32. 2, 6-Bis-p-n-hexyLoxyphenyL-5, 8-di hydroxy- 1, 4- napht ho-

qui none. 33." 2, 6-Bi s-p-n-heptyLoxyphenyL-5, 8-di hydroxy-1, 4- .Qi§§3>
napht hoqui none.: 34. 2, 6-Bi s- p-n-octyLoxyphenyL-5, 8-di hydroxy-1, 4-na

2Q_ qui none. 35. 2, 6-Di propyl - 5781di hydr oxy- 1, 4- nafh@§3adiSRone. ~36-

2,6-DioctyL-5, 8-dj hydr oxy-1, 4- napht hoqui none.. 37.

2, 6-Di propoxggsi8éd¥ﬁ9aFBRanhﬂPEéLHPgﬂéﬁrgoﬁé§’§8§r°x7'1'4""aphth°‘

2, 6- Di octyLoxy-5, 8-di hydroxy-1, 4- napht hoqui none. 25 39.

2 thhyl-G-p-prop%&}Bﬁéﬁyl-5,8-dihydroxy-1,4-naphtho--quinone. 40.

2- Et hyl - 6- p- but oxyphe -5.8-di -1.4-ga - i_none ) _
ZJNEthoxy-6-%?ben???ogighgnﬁLgk?ggéﬁﬁéé%oéyglgzypgr°9919’? na%%tho

0, 085, 335 napht hogyi ReRe. 42.

2- Et hoxy- 6- p- hexyl oxyphenyl - 5, 8- di hydr oxy- 1, 4- napht hoqui none. 43.

2- (4" - PensyLpxy- 42D pBenyb¥hb tho8yBhBUJLO5Y81ld4hydroxy-1,82RRbAAELNONE.
44, 2-(trans-4-PentyI-cyclohexyl§-5,8-d|hydroxy-1,4- napht hoqui none. 45.
2-(trans-4-(transqdifkentyl cycLohexyl)-cycLohexyl) -

5, 8-di hydr oxy- 1, 4- napht hoqui none. 10 46.
2-
4

(p-trans-42®ent ¥} éyBlishpxygthpkephehyb-8, 8F-Hytydxpxyt 144napbhitbgai none.
7. 2-(trans-4-p-Pentyl oxyphenyl - cycl ohexyl) -5, 8-di hydr oxy-
. quinone.
29. 2,6-Bis-p-n-propoxyphenyl-5,8-dihydroxy-1,4-naphtho-
10 - quinone. '
30. 2,6-Bis-p-h-butoxyphenyL-S,S—dihydroxy-1,4-naphtho—
quinone. |
31. 2,6?Bis-p-n-pentyLoxyphenyl—5,8-dihydroxy-1,4-naphtho-
quino&e. | '
15 32. 2,6-Bis-p-n-hexyloxyphenyl-5,8-dihydroxy-1,4=-naphtho-
quinone.
33. 2,6-Bis-p-n-heptyloxyphenyl-5,8~-dihydroxy-1,4-~
naphthoquinone.
34, 2,6-Bis-p—n-octyLoxyphehyL-S,S-dihydroxy—1,4-naphtho-
20 quinone.
35. '2,6-Diprbpyl—S,S-dihydroxy-1,4-naphthoquinone.
36. 2,6-Dioctyl-5,8-dihydroxy-1,4-naphthoquinone.
'3(, 2,6-Dipropoxy—5,8-dfhydroxy—1,§—naphthoquinone.
38. 2,6-Dioctyloxy-5,8-dihydroxy-1,4-naphthoquinone.
25 39. 2-Methyl-6-p-propoxyphenyl-5,8-dihydroxy-1,4-naphtho-
quinone.
4Q0. Z-EthyL-6-p-butoxyphenyl—5,8-dihydroxy41,4-naphtho—
quinone.

41. 2-Methoxy-6-p-pentyloxyphenyl-5,8~-dihydroxy-1,4-



1
2- Fbxyloxybenzyl15,8-dihydroxy-1,4-naphthoquinone. 15 49.

2- p- HexyLoxyphenoxy- 5, 8--di hydr oxy- 1, 4- napht hoqui none. 50. éggéb

,i-napﬁthoquinone. 48.
p_

2- (2- p- Hexyl oxyphenyl et hyl ) -5, 8-di hydr oxy- 1, 4- napht hoqui none. 51.

2- p- HexyLoxybenzyl oxy-5, 8- di hydr oxy- 1, 4 n@phkt hoqu i n- one.0 85 3BmM! e
solution of 5 g of 5, 8-dihydroxy-1, 4-napht ho- qui none and 1.1 g of

t hi ophenol in 500 mhptfthelamelnei.s boil ed for 10 m nutes and cool ed. The
mxture is filtered, the filtrate is concentrated to about 200 ml and the
2- 25 phenyl #Bi.o- 8 -§tdiokydbory-he x4-leapmtheaylisole dithiyelr dras Tordeci pi t at ed
is filtered off. mp. [err] Exanples 53 to 68 The folLl ow ng conpounds are
obt ai ned anal ogousPgPhEhERAHPIOEe52 with the corresponding '
phenyl nmer capt Bs: - .13 - _ . 0,083;335 53.

2-p-Ethprheng thi 675 A3 -GeRfat oy —t -2 iRbsotdddiReds dihydroxy -1, 4-

2- p- Propyl phenyl t hi 0-5, 8-di hydr oxy- 1, 4- napht hoqui none. 55.
-2-p-ButyIpﬁenylthi89§?§§8FH9£P8fy-1,4-naphthoquinone. 56.

2- p- Pent yl phenpyl t hi,0-5,.8-di_hydr -1, 4- ht hoquingne..,.5 57 ., ,_ -
p-kbxylphen?%fhig-é?égaghgd?8§§¥i,ifﬁg%ﬁﬁﬁdgﬁiﬁd%e%‘§é@r°xy et

Hept yl phenyl t hi,qQ- -di raxy- 1, 4- napht hoqui none. 59.
Cbtylphenylthig?§?§§8ﬁheﬁgggi-l,4-naphthoquinone. 60.

p;
p- : _ .
p- Met hoxyphgsy| t BL@+p a@sdishy Arang~L-$oRaPhRAYNA% yaNec ykQ o Ry L) -
p- Et hoxyphenyl t hi o- 5, 8- di hydr oxy- 1, 4- napht hoqui n- one. gz.

p_

2.
2.
2.
2.
2 - .
2- p- Propoxyphenyl t bi,8~3i&ydirByg-axy-haphtapiGuiaguien- one.
10 46. 2-(p-trans-4-~Pentylcyclohexyl-phenyl)-5,8~-dihydroxy-
1,4-naphthoquinone.
47, 2-(trans-4-p~-Pentyloxyphenyl-cyctohexyl)-5,8-dihydroxy-
1,4-naphthoquinone. |
48. Z-p-HéxyLoxybenzyL—S,S—dihydroxy-1,4—naphthoquinone.'
15 49. 2-p-He¥yLoxyphenoxy-5,8-dihydroxy-1,4-naphthoquinone.
50. 2-(2-p-HexyLoxyphenyLethyL)—5,8-dihydrbxy-1,4-
naphthoquinone. |
51. 2-p-Hexyloxybenzyloxy-5,8~dihydroxy-1,4-naphthoquin-
one. |
20 ExampLg 52
A solution of 5 g of 5,8-dihydroxy-1,4-naphtho-
quinone and 1.1 g of thiophenol in 500 mlL of ethanol is
boiled for 1Uiminﬁtes and cooLedi Ihe mixture is fittered,
the filtrate is concentrated to about 200 mlL and the 2-
25 phenylthio-5,8~-dihydroxy-1,4-naphthoguinone which has
precipitated is filtered off. m.p. 133 - 134°,
Examples 53 to 68
The following compounds are obtained analogously

to Example 52, with the corresponding phenylmercaptans: _



3 2-6-Butoxyphenylthio-5,8-dihydroxy-1,4-naphthoquin- 15 one. 64.

6
2- p- Pent yt oxyphenyLt hi o-5, 8- di hydroxy- 1, 4- napht ho- qui none. 65. :
2- p- Hexyl oxyphenyl t hi o- 5, 8- di hydr oxy- 1, 4- napht ho- qui none. 20 66. -
2- p- Hept yl oxyphenyl t hi o- 5, 8- di hydr oxy- 1, 4- napht ho- qui none. 67. -

2- - Oct yl oxyphenyLt hi o- 5, 8- di hydr oxy- 1, 41Baphtho- qui noneQ,685,335

2- p- Hexyl oxybenzyl t hi o- 5, 8- di hydr oxy- 1, 4- napht ho- 25 qui none.

- ExanplLe 69 A $3Lut2op-Bthylghefiythhdphénéldiihny86ory -4 4ehhahshocias iadded to
a solution of 1.9 g of 5, 8-di hydroxy- 1, 4-naphthoquinone in 130 m of
ethanol at [e?#} he- Hfgpytphemalth1o 5,8~ d1hydr08y68543359theqpsnboﬁled
for 15 mnutes_and_cool ed. The 2,6-his

phenyl t hi 0- 5, %5d|h%ﬁpoﬁytztahﬁaphfhoqaﬁnéné1hgdrpr1eﬁea pepPhthpPgUingpe.--

207. Exanpl es oW n unds are obt ai ned
anal ogousl y t%z PePBQchPPﬁ“ékégégeé ﬁfdﬂhégEBFVegpénaFﬁ thRaqynone.

mer capt ans

naphthoqw%ong?'lo2 BT eng%ﬁ ?B gtgraﬂaﬁ9[9hro _é‘QXH%ﬁ9898Q99Tf4-
gt hod hongs. 72e-4-fs Al R,
59. 2- -p-0ctylphenylthio-5,8-dihydroxy-1,4-naphthoquinone.
60. 2-p-Methoxyphenylthio-5,8-dihydroxy-1,4-naphthoquin-
one. | '
10 61. Z—p-EthoxyphénYLthio-5,8-dihydroxy—1,4—naphthoquin;‘
one. .
62. 2-p-Propoxyphenylthio-5,8-dihydroxy-1,4~-naphthoquin-
one. | |
63. 2-p—B;toxyphenylthio-S,S-dihydroxy-1,4—naphthoquin—
15 one.
64. 2-p-Pentyloxyphenylthio-5,8-dihydroxy~-1,4-naphtho~
| quinone. _
65. 2-p-Hexyloxyphenylthio~5,8-dihydroxy-1,4-naphtho-
quinone. |
20 66. 2-p-Heptyloxyphenylthio-5,8-dihydroxy-1,4-naphtho~-
guinone.
67. 2-p-Octyloxyphenylthio~5,8-dihydroxy-1,4-naphtho-
quinone. | _ ]
68. 2-p-Hexyloxybenzylthio-5,8-dihydroxy-1,4-naphtho-
25 quinone. | | |
Example 69
. A solution of 7 g of thiophenol in 30 mi of:
ethanol is added to a soltution of 1.9 g of 5,8-dihydroxy-

1,4~-naphthoquinone in 130 mlL of ethénoL at 20°. The mix-



-15‘ napht hoqui none. 74. \
2, 6- Bi s- (p- hexyl phenyLt hi 0) -5, 8-di hydroxy- 1, 4- napht hoqui none. 75. ‘! 4
2, 6- Bi s- (p-heptyl phenyl thio)-5, 8-di hydroxy-1,4- napht hoqui none, mp. \

162. 20 76. 2,6-Bis-(p- octyLphenyl t hi o) -5, 8-di hydroxy-1, 4-

napht hoqui none. 77. 2, 6- Bi s- ( p- met hoxypheny t hi o) - 5, 8- d|My®mgx33$,4-
napht hoqui none. 78. 2, 6- Bi s- (p- et hoxyphenyLt hi 0) - 5, 8- dlhydroxy 1,4- 25

napht hoqui noneur@9.s BpGiBHs*@p—pﬁomﬁmmph&nwhwhmab15d8 dithed 2Qéy-bli,s4-
napht hoqui none. 80. 2, 6- Bi s-( p-but oxyphenyLt hi o) -5, 8-di hydr oxy-1, 4-
naphthoquinonghenthth -5,8-dihydroxy~ 104@&5p$350&bjnone is filtered
2,6-Bis-(p- pentyloxyphenylthlo) 5,.8-di hydroxy-1, 4- napht hoqui none. 82.

2, 6-Bi s- (p- heR?FexyphenyEﬂﬁl0)2©7§«d|hydroxy 1, 4- napht hoqui none. 5 83.
-2 6- Bi-s- ( p- hept yLoxyphenyLt hi 0) - 5, 8- di hydr oxy- 1, 4- napht hoqui none. 84.

2, 6-Bis-(p- ocEyEG£§ﬁﬁeﬁ Pi ttiei §P- 5, 8- di hydr o. xy 1, 4 naphthoquinone 85.
2,6-Bis-(p- hexyloxybenzylthlo ) -5, 8-di hydr oxy napht ho U|none

Exanple 8631.9 g of 5, QedlH}&Pﬂiyglcﬂmﬁgﬂﬁpﬁoduﬁnaﬁéadﬁéq ﬁPPd&G@ iYnto 30

m of p-toluidine and,t m xt.ure is stirre for 1Q hours After
B0 o1 b7 ot nahBL ExA0E L8 he M thiaad sFsgnede the. ForkesFontTnl Bk

2- p- toIU|d|nom§r§agngggoxy 1, 4-
70. 2,6—Bis-(p-ethprhenthhio)-S;S-dihydroxy-1,4-
napﬁthoquinone.
10 71. 2,6-Bis-(p-propylphenylthio)-5,8-dihydroxy-1,4-
naphthoquinone. |
72. 2,6-Bis-(p-butylphenylthio)=5,8-dihydroxy=1,4-
naphthoquinone.
73. 2,6-3{5-(p—pentytphenylthio)-S,B-dihydroxy—1,4—
15 naphthoquinone. |
74. 2,6-Bis-(p-hexylphenylthio)-5,8-dihydroxy-1,4-
naphthoquinone.
75. 2,6—Bis—(p-heptytphenylthio)?S,S-dihydrbxy-1,4-
naphthoquinone, m.p. 161 - 162°.
20 76. 2,6-Bis-~(p-octylphenylthio)-5,8-dihydroxy-1,4-
naphthoquiﬁone.
77. 2,6-Bis~(p-methoxyphenylthio)-5,8-dihydroxy-1,4-
naphthoquinone.
78. 2,6-Bis-(p—ethoxyphgnthhio)—S,S—dihydroxy-1,4—
25 naphthogquinone.
79. 2,6-Bis-(p-propoxyphenylthio)~5,8-dihydroxy=-1,4~
-naphthoquinone.
80. 2,6-Bis-(p-butoxyphenylthio)-5,8-dihydroxy-1,4-~

naphthoquinone.



obt ai ned anal ogousiy to Exanple 86, with the corresponding aniline
derivatives: 20 87. ., 2-p-Ethylanilino-5, 8-di hydroxy-1, 4- napht hoqui none!
88. 2-p-Propy] anilino-5, 8-di hydroxy- 1, 4- napht hoqui none. 89.

2- p-Butyl ani | i no-5, 8-di hydr oxy- 1, 4- napht hggu none. 90. . 0,085,335
2-p-Pentyl ani | i no-5, 8-di hydr oxy- 1, 4- napht hoqui none. 91.

2- p- Hexyl ani | BNo- 523 6dBHgan @xpeh td-lnaphthroguitmcnd.-528-dShydroxy -1, 4-

2- p- Hept yl ani | i no- 5, 8-di hydr oxy- 1, 4- napht hoqui none. 93.

p Cctyl ani l'i no- SnSpdmhydmomynk.4 napht hoqui none. 94.

naﬁhthoduinone precipitates. Exanples 87 to 102 The fol |l ow ng conpou'ndscgjz9

- Met hoxyani | i no- 5, 8- di hydr oxy- 1, 4- napht hoqui none. 95.
_ Et hoxyani B2ro- 8,8-8iiBydPotgxy Laxyaplendniindns., 8aelihydroxy-1,4-
- Propoxyani | i no- 5, 8-di hydr oxy- 1, 4- napht hoqui none. - 16 -
85, 335 97. pnBﬂﬂéfyﬂﬁﬂPPﬁG-S 8- di hydr oxy- 1, 4- naphthqu|none 98.

- Pent yl |L| 0-5, 8- di hy rox -1, 4- naph u ne.

- Hexyl o yaﬁgrlng 8-Bigriga 8?§ °4yﬁﬁﬁﬁﬁh5§3°ﬁoﬁe% ’hf@6°xy'1 4=
Fbptyloxyanlllno § ﬁ dlhédroxy 1, 4- napht hoqui n- one. 101.
Cbtyloxyanlllng B § 8qHy PSiy 1, 4- napht hoqui none. 102.

p Fbxyloxyb zyI n I Q ui _+4Exanmpl e 103
A m xture of gg? E g SF EX%L%&%pﬁeﬁgé%ﬁﬁ%ﬁ gd?ngﬂg rg&%o1§ﬁ of
aniline is heated ﬁBthhEhu19Bn§ hours. After the mi xture.has been cool ed
and diluted with ethanol, 2,6-bis-anili.no-5,8-dihydroxy-1, 4- napht hoqui none

is 15 obtaingg, EZQUPBQ% 194hEQy13beenzytthio)-S,S-dihydroxy-1,4—

I\)I\)I\JNI\)OI\)NI\)I\)
'OU'D'O OU'G'O

10 naphthoquinone.
Eiamp‘e 86
1.9 g of S,8—dihydroxy—1,4-naphthoquinoﬁe are
introduced.into 30 ml of p-toluidine and the mixture is
stirred at 20° for 10 hours. After 80 ml of ethanol have.
15 been added dropuise; 2-p-toluidino-5,8-dihydroxy-1,4-
naphthoquinone precipitates.
Examples 87 to 102
The fql(owfng coﬁpounds are obtaineq analogously
to Example 86, with the correspondiné anitine derivatives:
20" 87. 2-p-Ethylanilino~5,8-dihydroxy-1,4-naphthoquinone.
88. 2-p-Propylanilino-5,8-dihydroxy-1,4-naphthoquinone.
89. er-ButyLaniLino-5,8-dihydroxy-1,4-naphthoqdinone.-
90. 2-p-Pentylanilino-5,8-dihydroxy-1,4-naphthoquinone.
91. 2-p—HexyLéniLino-S,S—dihydfoxy—1,4-naphthoquinqne.
25 92. 2-p-Heptylanilino-5,8-dihydroxy-1,4-naphthoquinone.
93. 2-p-Octylanilino-5,8-dihydroxy-1,4-naphthoquinone.
94. 2-p-Methoxyanilino-5,8-dihydroxy-1,4-naphthoquinone.
95. Z-p-EthoxyaniLino—S,8-dihydroxy-1,4—naphthoquinone;

96. 2-p-Propoxyanilino-5,8-dihydroxy-1,4-naphthoquinone.



Thé folromﬁng conpounds are obtained anal ogously to Exanmpl e 103, with the
correspondi ng aniline derivatives: 104. _
2, 6- Bi s- p-tol Ui di no-5, 8-di hydroxy- 1, 4- napht hoqui none. 20 105. Egjj)

2, 6- Bi
2, B Bi
2, 6- B
2, 6- B
2, 6- Bi

s- p- et hy] ani Li'no- 5, 8- di hydr oxy- 1, 4- napht hoqui n- one. 106.
s-p;propylaniIino-5,8-dihydroxy-;,%—nqphtho- quinon%hqg%l
s-p-butyl ani | i no-5,8-di hydroxy- 1, 4-napht ho- 25 ’ |¢%ﬁ%. 108.

S- p- peny
S- p-hexy

ilan
ani

FLbn@gﬁggggﬁ%grn%x—\@ B A AAG - GUAS et ippne.

i ho- oxXy- T, 4-napht ho- n

0, 085, 335 110982, 62Bbspﬁﬂ‘?mfo&gfagﬂiltii@.%-%,,%-@i*hwrr%w'-%,%—%%ttm'é;ﬂilﬁl-gone-

111. 2,6-Bis-p-octylanilino-5,

i hydr oxy- 1, 4- napht ho- "qui none.

2, 6- Bi s-p- et hoxyaghki_no- 5, 8-di hydr oxy-1, 4- napht ho- qui none. 113.

S_
S_-
S_
S_

i s- p- et hoxyani Li no-5; 8-di hydr oxy- 1, 4- napht ho- qui none. 114.
| - p- propexyanrbi-Aexy|dxgiahyidrieey-5], s4-diayhtrey -1Q 4-naph t pyuideme .115.

p- but oxyani Li no-5, 8-di hydr oxy- 1, 4- napht ho- qui none. 116.

p- pent@Dox 2ani-Hiepd ¥’ 0&ydintiy.dnox\p-, B~4-ihapirtolxy— 1g4éi-mamd.t hbmu int7.
p- hexyl oxyani | i no- 5, 8-di hydro. xy- 1, 4- napht ho- qui hone. 118.

p- hept yl oxpari-l i no-5, 8-di hydr oxy- 1, 4- napht ho-

10

- 15

20

25

101. 2-p-0Octyloxyanilino-5,8-dihydroxy~1,4-naphthoquinone.

102.

2-p-Hexyloxybenzylamino-5,8-dihydroxy-1,4-naphtho-

quinone.

Example 103

A mixture of 1.9 g of S,8-dithydroxy-1,4-naphtho-

quinone and 40 ml of ahiLine is heated at 100° for 8 hours.

After the mixture has been cooled and diluted with ethanol,

2,6—bis—aniLino-S,S—dihydrbky—1,44naphthoquinone is

obtained.

Examples 104 to 120

The following compounds are obtained analogously

to Example 103, with the corresponding aniline derivatives:

104.
105.

106.

107.

108.

109.

2,6-Bis-p-toluidino-5,8—dihydrqu—1,4-naphthoquinoné.
2,6-Bis-p-ethylanilino-5,8-dihydroxy-1,4-naphthoquin-
one.
2,6-Bis-p-propylanilino-S,?—dihydroxy-1,4-napﬁtho--.
gquinone.
2,6—Bis-p—butyLaniLino—S,S—dihydroxy—1,4-naphtho-
quinoﬁe. -
2,6-Bis-p-pentylanilino-5,8-dihydroxy-1,4-naphtho-
quinone. i -
2,6-Bis-p-hexylanilino-5,8-dihydroxy-1,4-naphtho-

quinone.



qufnonéi 119. 2, 6-Bi s-p-octyl oxyani Li no-5, 8-di hydr oxy-1, 4- napht ho- 20
qui none. 120. ‘2, 6- Bi s- p- hexyLoxybenzyl am no--5, 8- di hydr oxy- 1, 4-

napht hoqui none. The fol lowi ng exanpl es are exanples of dielectrics
according to the invention: 25 ExanpLe A 1% of

2-phenyl t hi o-5, 8- di hydroxy- 1, 4- napht hoqui n qQne is added {0 s3sLizGWi d
crystal dielectric consisting of 18% of . o ’ ’
4‘(tran5‘4‘pr@@ULCYCBQBQ§¥EXHQ%Q§QQhHEHh%PSlé%qu'droxy—1,4-naphtho-
4-(trans-4-buty|cycrohexyl -benzonitrile, 25% of Z-(trans- - 18 -
0, 085, 335 4-pentyl guehohex. yl )-benzonitrile, 15% of 4-(trans-4-heptyl-
cycl ohexyl)-benzonitrile, 7% of 4-(trans-4-pentylcycl o-
hexyl)-4'-cyanohbi pRgbéyBis#pe-ok t4LehrdAsos4s5p8ridyihgydebay-1,4-naphtho-
hexyl)-4'-(trans-4-propyl cycl ohexylL) - bi phenyl, 6% of 4- 5

&

pentyl -4' - cyano- p- teipheryl and 8% of p-trans-4-propyl- cycLohexyl phenyl
trans-4-but yLcycLohexanecar boxyl at e. The resulting dielectric exhibits a

red col our3wi §h2an2absBip-prmetheuxamitniar-528-dihyExamptd ,B-b@phtho-

0.8% of 2,6-bis-(p-propyl phenylthio)-5, 8-di hydroxy- 1, 4-naphthoqui none is

di ssolved in a LiqBHd"eP§stal di- electric consisting of 22% of
4-(trans-4-pr | cycl ohexyl)- benzonitrile, .19%, of _
4-(trans-4-bu?$¥Cy r8R }§F?TB§H26YaHFiFFFéF'§09@5Vdr°xy'1'4’”aphth°'
4-(trans-4-pentylc cgoheéyl)-benzonitrile, 15 15% of
4-(trans-4-penty|c§%|8ﬂ8xyl)-4'-cyanobiphenyl and 14% of .
4-pentyl -4'-c 0-p-ke e yb' .am. a %.qf , _ -
2-p-propy|phe%?th?6§5?3?dPh a?§§3§i?i§1ﬂﬁ‘sgé gﬁh?d?o%f q'4 naphtho
10 quinone. '

115. 2,6-Bis-p-butoxyanilino-5,8-dihydroxy-1,4-naphtho-

guinone.

116. 2,6—Bjs—p-pentyloxyanilino-S,B—dihydroxy-1,4-naphtho-

.quinone.

15 117. 2,6-Bis-p-hexyloxyanilino~5,8-dihydroxy-1,4-naphtho-

quinone.

118. 2,6-Bis-p-heptyloxyanilino-5,8-dihydroxy-1,4-naphtho-

guinone.
119. 2,6-Bis-p-octyloxyanilino-5,8-dihydroxy=-1,4-naphtho-
20 quinone.
120. 2,6—8is—p-hexyloxybenzylamino—5,8fdihydroxy-1,4—

naphthoquinone.

The following examples are examples of dielectrics

according to the invention:
25 ExaﬁpLe A _
. 1% of 2-phenylthio-5,8-dihydroxy-1,4-naphthoquin-
one is added to a Lliquid crystal dieLecfric consisting of

18% of 4-(trans-4-pkopytcycLohexyL)—benzonitrile, 14% of

4-(trans-4-butylcyclohexyl)-benzonitrile, 25% of 4-(trans-



. [3 § .
napht hoqui none is_dissolved in the base dielectric nen- 20 tioned in
Exanple B; [efr] 522 nm max Exanple D 1. 8% of
2, 6- bi s- ( p- hept yLphenylt hi 0) - 5, 8- di hydroxy- 1, 4-napht hoqui none is di sgRlifed

in-the base dielectric nentioned in Exanple A X 539 nm nax 25 ExEmpHe

E ;5% of 2-p-heptyl phenyl t hi o-5, 8- drhydrgxy 1, 4- naphth§?H§§o§§
di ssolved in the base dielectric nmen- tioned in Exanple 322 nm nmax

- 19- 4- pentyrcypl&rﬁéxﬁ@ﬁ-fé\a?@ﬁ ﬁtméﬂ% 1s% of z.L; epmfcwﬁaat

di el ectric containing one or nore pleochroic dyestuffs for e ectroop¥|ca
di spl ay el ergpdisoh & pol @ 2 @6t DL hary i & cont o) ass a4 -peasy L opeL gyest uf f
of the formula | OH O [err] wherein [err] are identical or different and
are al kyl orheKoxys W dyharob DpBehy @) ONS OFf &- Uf PaPs Z4 Ypen anlc paeoof t hese
.radi cal s can al so be hydrogen, nethyl, ethyl, nethoxy or ethoxy, Zis
R-Ph-, R-Ph-Hheyl RO~ (tRy~-Oyprody Qyydbehory B FhiflyenyPh 6% of &ach case
a 1,4-phenylene radical, Cy is in each case a 1, 4-cycl ohexylene radical, Y
is -CH2-,5 - pentyd~4 tNrxancfrr ¢drpiGH NHRndrd3a af rect rdosidé amtory L s
hydrogen or alkyl or.alkoxy with in each case 1 - 8 C atons. 2.

Conpounds ofqureo'reyrmfaenvlactwmﬁg-wu'aw#qhexanecarboxvlate- The

resulting dielectric exhibits a red colour with an absorp-

tion maximum at 523 nm.
Exampte B
10 0.8% of 2,6-bis-(p-propylphenyl{thio)~5,8~-dihydroxy~-
1,4-naphthoquinone is dissolved in a liquid crystal di-
electric consisting of 22% of 4-(trans-4-propylcyclohexyl)-
benzoﬁitrige, 19% of 4‘(trans-4-6utytcyctohexyL)-benzo-
nitrile, 30% of 4-(trans-4—pentylcycLohexyL)-benzonitrile;
15 15% of 4-(trans-4-pentylcyclohexyl)—4'-cyanobiphenyL and
14% of 4-pentyl-4'-cyano-p—-terphenyl; Amax 538 nm.
éxample c
2% of 2-p-propylphenylthio-5,8-dihydroxy-1,4-
naphthoquinone 1is dissoLved-in.the base dielectric men-
20 tioned in Example B; hmax 522 nm.
Example D
1.8% of 2,6-bis-(p-heptprhenthhio)—5,8—d5hydroxy-
1,4-naphthoquinone. is dissolved in the base dielectric
mentioned in Example A; AMax 539 nm.
25 Example E
2.5% of 2-p-heptylphenylthio-5,8-dihydroxy-1,4-

naphthoquinone is dissolved in the base dielectric men-

tioned in Example A; xmax 522 nm.



4 &
with the proviso that (a) [err] are not sinultaneously p-tolylthio and not
simul taneously aniTino;, (b)) Ris only 2 p-tolylthio, anilino or p-anis%é%gé_

is othéer . than H. Process -for the preparation of compoun

if R 3.
the formula I accmlullmﬂ"]u"ﬂﬂlmm , wWith the proviso that (a) R and R
not_.si mul t aneous | ylIgRIdH Md not - 1920 - 0,085 0855 335
si mul t aneously anili no; (bT R i's only p-toLylthio, anilino or p-anisidino
if R is other than H, character- ised in that a di am nonapht hoqui none of
the formula Il [err] wherein [err] have the neanings given, is hydrolysed,
or in that, for the preparation of a conpound of the formula | [err] is
Z-S- or Z-NH), a naphthazarine deriva- tive of the fornmula IIl HOJ[err]
wherei n [err]Patteast tdlea immani ngs given, is reacted with a com pound of the
formula IV Z- XH |V wherein Xis -S or -NH and Z has
"the neanings lgiven. 4-iquid qeues ofl o tolpomit ofontheid trendre loactoreli ng to
.Caim1l1 as a constituent of a liquid crystal dielectric for electrooptical
di spl ay el em@hefchyoic dyegtaphhooint caliedli varry @@ et Bhateerentsed in
that it contains a quyid Cﬁystal djelectric according to Claiml.
. ) characterised in that 1t contains at Least one dyestuff

of the formula 1

OE O
' 1
R
9@ 1
G ‘
OH O

wherein R1 and R2 are identical or different and are

alkyl or alkoxy with 3 to 8 C atoms or a group Z-Y-, and
one of these radicals can also be hydrogen, methyl, ethyl,
~methoxy or ethoxy, Z is R-Ph-, R=Ph-Ph-, R-Cy-, R-Cy-Cy-,
R-Cy-Ph- or R~Ph-Cy-, Ph is in each case a 1,4-phenylene
radical, Cy is in each case a 1,4-cyclohexylene radical,

Y is -CH2~, -0-, -Sf, -NH-, -CH2CH2-, -CHZ-O-, -CHZ-S-,
-CHZ-NH- or a direqt.bond and R is hydrogen or alkyl or
alkoxy with in each case 1 - 8 C atoms.

2. Compoun@s of the formula I gccérding to Claim 1,
with the proviso that (a) R1 and R2 are-not simultaneously
p-tolylthio and not simultaneously anilino; (b) R1 is only
p-tolylthio, anilino or p-anisidino if R2 is other than H.

- 3. Process for the preparation of cpmpouhds of the

formula I according to Claim 1, with the proviso that (a)

R1'and R2 are not simultaneously p-tolylthio and not



®

Zf - "0,085,335¢Ccains (as printed) 1. Liquid crysta

dielectric containing one or nore wherein [err] have the neanings givg
is hy- pl eochrolﬂmﬂﬂﬂﬂﬂmﬂm | ectrooptical display el- drol yse
ements; charact effisk ﬁ"ﬂecontains at least one or in that, f ¥he

preparation of a conpound’ of* t he dyest uff xf the formula g ggs,335
formula | ([err] is Z-S or Z-NH), a naphthazarine.deri- ‘vative of the

formula |1l §emultaheoeshy[enr]l iabe KbHeénRicak onldi pFepepl tand are-al kyl or
wherein R2 has the nmeanings given, alkoxy with 3 to 8 C atons or a group
Z-Y and ignieaoeedrwothnasddipound &? fiheotbenuthahVHenehet achese

radi cal s can_al so be hydrogen, ne- thyl, ethyl, methoxy or ethoxy,

7Z--XH ised in that a.diaminop@péthpguﬁnpne,o@.phepﬁormp&eyl}
R-Cy-Cy-, R Cy-Ph- or R-Ph-Cy- ‘ ' wher ei n
Ph is in each case a 1,4-pheny|eneN@adigal, Xis -S or -NHand Cy is

in each case a 1, 4-cycl ohexyl ene ragi“«ca
[err] ’

~formula I according -S-,[err]

- claim1l as a constituent of a |ig
.. alkyl or alkoxy with in each ﬁ% el ectrooptical display elenents. 1
- 8 C atons. o 5. Electrooptical display

el ement, characterised 2. Conpounds ~of e formula | according to claim
inthat it contains a quuidzcrystal dielectric according 1, with the
provi so thatwherein R' and R have th§0m6hﬁﬁﬁb§-gGaEnFGHE]h969009§ed,

simul taneously p-tolylthio and not sinultaneously anilino; (b) [err] is
only p-tolyléhi on amatjnboortpeaprepsaraoioh bera] compouhdrofhaheH 3.
Process for the preparatﬁon of conpounds of the fornula | according to
claimi1, witfotmelprbviRo ishal-$a)ofeZrfNHale aohaghhhbtandéoestyrpveel ylthio
and not sinultaneously anilino;, (b) [err] is only p-tolylthio, anilino or
p- ani si di no Ffveoof stbentorpumba H 1

, Z4shas the neanings given. Y- is
R' 4. Use of a conpound of the
% direct band ?EF to
gal dielectric i s hydrogen or

OH O_
Ly
) .
R OH O

wherein R2 has the meanings given, is reacted with a conm-
pound of the formula IV

Z-XH | v
wherein X is -S- or -NH- and Z has the meanings given.
4. Use of a compound of the formula I according to
tlaim 1 as a constituent of a Liéuid crystal dielectric
for etectrooptical dispLay elements.
5. Electrooptical display eLeménf, characterised in
that it contains a Liquid crystal dieleé¢tric according to

Claim 1.



dharacterlsed in that a di am nonapht hoqui none of the fornula 11 [err] -
22 - ' 0, 085, 335 Revend%pa_ll ons doasoatyljﬂggad) 1. '
Di el ectrique a cristaux |iquides pour enent s ans 1’aquelle Rl R2
ont la S|gn|f|cat|on i ndi qguée ou d' affichage el ectro-optiques conteégﬁt un
Qu:plu- que, pour la preparation d' un conpose de fornule | sieurs
6ﬁforants,pleochroiques, caracterise en ce (Rl =2Z-S ou Z-NH), on fait
reagir un derive de qu'il renfernme au noins un colorant de fornule |-

- naphtazarine de fornule Il OH 0

OH O R2 R2 0 0CH

0 dans | aquelle dans laquelle R2 a la

si gni fi caflpits f%ﬁpquééd)avec un RL et R2 sont identiques ou differents et

represen- uqu.JEDn%%?d.Qeecuicor%'a%L.ﬁ dnd of eé‘;& U“wﬁLrMhean‘alﬁz Hébe%h ,93% ;fm%%n 3s iy-8
at omes  deylechidic UeddifRURE eiéctrboptichi ditBia €S glofy$ddES I EP :
|V sent an&méa&a&remeﬁseh in NAEHE QLBRME at 1646t d?fet hybaa trﬂﬂfoetfhweaaraﬂbn oND¢cRAPHYhd BLithel N
et hoxy, dvestuft of the fornaln IZ r epr esent e R- Ph-, fdRnintiPs Z-SRr TH;), Rmﬁlyth@rme deri- X
represente -S ou -NH et R-Cy-Ph- ou R- Phy&tye of the formuia i Z a
ig i i A . Ph represente chaque fog$ up reste

R . selon la Cy

cation 1 en tant
n

phényl ene-1, 4,
repr 6sente chaqu
gue constituang dietec- 1,4,
trique A cristaux hjquigdes pour des el enents d*af Ty~ represente. -CH2-,
-0-. -S-. -NH, -CH2CH2-, ohage ei ectro-optiquesQH-CPR-0O, -CH2-S-,
- CH2- NH- Qfkdine |iai son di- 5. Elrnment d af fi chage el ectro- optique,
caract e- gegdderEbre identical or different and are alkyl or wherein R? has the rieaSifys@Ves;€ qu' i |
contient unalkbxe e Bitd 8 Catohser b glbaiaY-Hnd I eplsesetet @ith & byntoogia ehe farmulaky| e ou
un al coxy onelof qa#ede@ﬁahieb'bﬁsqta hydsegemyecat i on 1. avec chaque fois 1 A 8

at ones de C?W"h sel on | a ré&¥¥&hdication 1, dans
mesure obf Bﬁc V;“:Hég%ﬁ Féey éﬁf@nf pagnSLpul t anenent un

reste cyclohéxylene-

éV

. Ph is in each case a 1,4-phenyiene radical,

- Cy is in each case a 1,4-cyclohexylene radical,

Y is -CHz-, -O-, -8-, -NH~, -CH,CH3-, -CH3-0-, -CH2-
-8-, -CH2-NH- or a direct band and

R is hydrogen or alkyl or alkoxy with in each case
1-8C atoms.

2. Compounds of the formula | according to claim
1, with the proviso that
ta) R' and R? are not simultaneously p-tolyithio

and not simultaneously anilino;
{b) R is only p-tolylithio, anilino or p-anisiding if R2
is other than H.

3. Process for the preparation of compounds of
the formula | according to claim 1, with the proviso
that
{a) R' and R? are not simultaneously p-tolyithio

and not simultaneously anilino;
(b} R! is only p-tolylthio, anilino or p-amsldmo if R?
is other than H,
characterised in that a dlammonaphthoqumone of
the formuia it

NH2 O

0 NH2

X is -S- or -NH-and
Z has the meanings given.

4. Use of a compound of the formula | according
to claim 1 as a constituent of a liquid crystal dielectric
for electrooptical display elements.

5. Electrooptical display element, characterised
inthatitcontains a hquld crystal dielectric according
to claim 1.

R R



-

p-tolylthio et pas sinmultandment un anilino: I'b) R ne represente un
p-tolylthio, .un anilino ou un p-anisidino que |lorsque R2 est different de
H. 3. Procede pour |a preparation de conm@dses de fornul e0,088,&89 a
revendi cation.1l,r dans la mesure oui (a) R et R2 ne representent pas
sﬂny&tanenent un p-tolylthio et pas simultanenent un anilino; (b) R
represente un p-tolylthio. un anilino ou un p-anisidino que |orsque R2 est
different de H, caracterise en ce qu' on hydrol yse un'di am nonapht o- qui none

de fornmule 11 NH2 O R

Revendications (as printed)

1. Diélectrique a cristaux liquides pour éléments
d’affichage électro-optiques contenant un ou piu-
sieurs colorants pléochroiques, caractérisé en ce
qu’il renferme au moins un colorant de formule |

0

H2

dans laquelle R' et R? ont'la signification-indiquée ou
que, pour la préparation d'un composé de formule |
(R! = Z-S- ou Z-NH-), on fait réagir un dérivé de
naphtazarine de formule il

OH O OH 0
- R' N
9@ ' T |
_ m
R? R2 .
OH O oH O '

dans laquelle ’ .

R' et R? sont identiques ou différents et représen-
tent un alkyle ou un alcoxy avec 3 3 8 atomes
de C ou un groupe Z-Y-, I'un de ces restes repré-
sentant également I’'hydrogéne, un méthyle, un
éthyle, un méthoxy ou un éthoxy,

Z représente R-Ph-, R-Ph-Ph-, R-Cy-, R-Cy-Cy,

- R-Cy-Ph- ou R-Ph-Cy-,

Ph représente chaque fois un reste phényléne-1,4,

Cy représente chaque fois un reste cyclohexyléne-
1.4, .

Y représente -CHz-, -O-, -S-, -NH-, -CH;CH,-,
-CH3-0-, -CH2-S-, -CH2-NH- ou une liaison di-
recte et :

R représente I'hydrogéne, un alkyle ou un aicoxy
avec chaque fois 1 3 8 atomes de C.

2. Composés de formule | seion la revendication
1, dans la mesure ou '

{a) R et R? ne représentent pas simultanément un
p-tolylthio et pas simuitanément un anilino;

(b) R! ne représente un p-tolylthio, un anilino ou un
p-anisidino que lorsque R? est différent de H.

3. Procédé pour la préparation de composés de
formule | selon la revendication 1, dans la mesure ou
{a) R® et R? ne représentent pas simultanément un

" p-tolylthio et pas simuitanément un anilino;

{b) R! ne représente un p-tolyithio, un anilino ou un
p-anisidino que lorsque R? est différent de H,

caractérisé en ce qu’on hydrolysé un diaminonaphto-

quinone de formuie i} '

dans laquelle R? a la signification indiquée, avec un

-composé de formule IV
Z-XH v

ou

X représente -S- ou -NH- et

Z a la signification indiquée.

4. Utilisation d’un composé de formule | selon Ia
revendication 1 en tant que constituant d‘un diélec-
triqué & cristaux liquides pour des éléments d’affi-
chage électro-optiques.

5. Elément d’affichage électro-optique, caracté-

_fisé en ce qu’il contient un diélectrique & cristaux

liquides selpn la revendication 1.

-



