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formula [err] 45 [err] [ [err] [err] [err] 55 2 EP 0 439 362 Bl
Further, as a raw material for the unit, a concrete exanple of a dianine
expressed by the formula [err] [errgploarselse2gir] 10 (5) is disclosed
therein. 15 However, the polylmde aligning filmobtained using this

di am no conpound has a drawback that no high pretilt angle is obtained as

i | lustrated | FuriBrngsce raw materiad fon the uait, asencietsrrxamplenofaydianitig expressechiby/the fordulari no
conmpound used as a raw nmaterial for organic aligning filns has been _
desi red. . SUMVARY OF THE | NVENTI ON 20 é@f object of the present invention is
to skvé the above probl ens and provi & novel diam no conmpound as a raw

material *for an al i gni ng=ki | m of ~8 galhi C /3tbst anc capabl e of realizing
superior aligning u—@- 0] d@ an(Dh'@p 2lt angle by
rubbing treatnent, and internediates bf the diam no conpound. 25 The
present invention in a first aspect r@¥ges in a diam no conmpound expressed
by the fgrnula [err] [err] 30 [err]
[err] 35 ' [err] {err)s)

0 NH2 [err] (1) 45

_is disclosed therein. _
16 However, the polyimide aligning fiim obtained using this diamino compound has a drawback that no
fhigh pretilt angle Is obtained as iliusirated in Comparative example mentioned later. Thus, a novel diamino
compound used as a raw material for organic aligning films has been desired.

SUMMARY OF THE INVENTION
20 _
The object of the present invention is to solve the above probloms and provide a novel diamino

compound as a raw material for an aligning film of organic substances capabile of realizing superior aligning
properties and a uniform and high pretilt angle by rubbing treatment, and intermediates of the diamino
compound.
25 The present invention in a first aspect resides in a diamino compound expressed by the formula
_ Ry R:
. | R'3
2 o Re Re
CH:
35 CH:
Rs Ru R ‘ Ry Ri Ru Rn
R HzN‘@'O. @ ONHz
. Re Ru Rs Ry Ro Rs Rn R
[ (1)

45

50

85



50 55 3 EP 0 439 362 Bl The present invention in a second aspect resides
inadnitro conpound expressed by the formula [err] [err] [err] [err]

[err] [err] 20 The present inventigpg isge ge2id rd aspect resides in a diol
cofrpound expressed by the fornmula 25 R3 Rs [err] 30 [err]

(3) [err] 35 [err] [err] 40 [err] In the above fornul as
(1), (2) andhg gipsenf inyenfiontima pesend|aseegtiasides iy adeite campaynd gertesaedy the fommviag| Ky |
group of 1 to 45 22 carbon atons, and may be the sane as or different from
one another, and [err] to [err] each represent hydrogen atom or an al kyl

gr ouprof 1 to 3 carbon atons, -and neR, bRat he sanme as or different from one
anot her®. DETAI LED DESCRI PTI O\I OF RREEBKRRECRENMBODI MENTS 50 Concrete exanpl es
of the diam no conpound of the prgs# vgnhtion are as follows: 1,1

- bi s[ 4- (4- am nophenoxy) phenyl ] - 4- ?‘? yl -et hyl ) cycl ohexane 1,1

- bi s[ 4- (4- am nophenoxy) phenyl | - 4-[ 2- Ans- 4- et hyl cycl ohexyl ) et hyl ] cycl ohe
xane 1,
- bi s[ 4- (4- am nophenoxy) phenyl ] - 4-][ 2- (GHas 4- et hyl cycl ohexyl ) et hyl ] cycl ohex

ane 55 H,

1, 1- bi s[ 4- (4- am nophenoxy) phenyl ] - 4- [ (trans-4-n-propyl cycl ohexyl)ethyl]cy
cl ohexane 1,1 R,

-bis[ 44 4- am nophenox 4 #éﬁyl%

exane 1 0:N @ 0

, 1-bi s[4-(4-am nophen %) phen

| ohexane 1,1 Re Ru. Rs Rio Rxo Rs Ru Ri

-bIS[4 (4 am nophenoxy) phenyl ] 4-[ 2- (trans- 4- n- hexylcyclohexyl)ethyl]cyclohe

xane
U _ <o (2)

The present invention in a third aspect resides in a diol compound expressed by the formula
25 .

R
Ry 1 R Ry
R Re
30
CH. e (@)
CH.:
35
Ri Re Re Rs
HO<0O) (O)-0H
e Rs Rp " Rw Rs

In the above formulas (1), (2) and (3), R: to R; each represent hydrogen atom or an alkyl group of 1 to

45 22 carbon atoms, and may be the same as or different from one another, and R; to Ry4 each represent

hydrogen atom or an alkyl group of 1 to 3 carbon atoms, and may be the same as or different from one
another

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

§0
Concrete examples of the diamino compound of the present invention are as follows:
1,1-bis[4-(4-aminophenoxy)phenyi}-4-(2-cyclohexyi-sthyl)cyclohexane
1,1-bis[4-(4-aminophenoxy)phenyl}-4-[2-(trans-4-methylcyclohexyl)ethyllcyclohexane
1,1-bis[4-(4-aminophenoxy)phenyl]-4-[2-(trans-4-sthylcyclohexyl)ethyllcyclohexane

65 1,1-bis{4-(4-aminophenoxy)phenyll-4-[2-(trans-4-n-propylcyclohexyl)sthyllcyclohexane
1,1-bis{4-(4-aminophenoxy)phenyl]-4-[2-(trans-4-n-butylcyclohexyl)ethyllcyclohexane
1,1-bis[4-(4-aminophenoxy)pheny!]-4-[2-(trans-4-n-pentylcyclohexylethyllcyclohexane
1,1-bisf4-(4-aminophenoxy)phenyil-4-[2-(trans-4-n-hexylcyclohexyl)ethyljcyclohexane

4



4. EP O 439 362B1 1,1

- bi s[ 4- (4- am nophenoxy) phenyl ] -4-[2-(trans-4-n-heptyl cycl ohexyl)ethyl]cyclo
hexane 1,1 EP 0 439 362 B1

- bi s[ 4- (4- am nophenoxy) phenyl]-4-[2-(trans-4-n- octylcyclohexyl)ethyl]cycloh
exane 1,1

- bi s[ 4- (4 am hb jpid-ttbanyinophenpdnhenyliljdd2-(repsivsheptyleysichapmetndicysiobosne et hyl ] cycl oh

exane 1,1 |s[4-(4~ammophenoxy)phenyl]-4-[2- rans-4-n-octylcyclohexyl)ethyl]cyclohexane
- 4- h henyl s008YIgyC P hyl | oh
e)? ;?‘55( am Bgﬂéng‘gﬁg%ghenym; mdecylcycghex yl]cyclohex ne) ethyl]cyclo

L o T TP o

yclohexane 1

1,1-bis| 4-ammop yil-4-{ ~4-n-tridec Ic cl eth cyclohexane

1-bi st - (4- ot AR R ﬁéiazimﬁ oG ) et hyl ] cy
Cl ohexane 1,1 1 1-b|s[4~(4-ammophenoxy phenyi}-4- ns-4-n~pentad lcyc hexyl)ethyllcyclohexane
- bi S[ 4- (- A TREE PR et z-Z’uBﬁsaﬂﬁrie%da RNl aReNy ) et hyl ] cyc
| ohexane 1, 1 1,1-bis[4-(4-aminophenoxy)phenyl]-4-[2-(irans-4-n-heptadecylcyclohexyl)ethyllcyclohexane
- bi s[ 4- (4- am nopkeRaijopRetyAtheryHeZ2-(risemBoctrdeyicpdishagfamiiepchexamxy| ) et hyl ] ¢
ycl ohexane 1, 11-bis[4-{4-aminophenoxy)phenyl]-4-[2-(irans-4-n-nonadecylcyclohexyl)ethyljcyciohexane
- bi s[ 4- ( 4- am Cuppreie Reany)gs lvehy Hinitrd edrapo(ridrad the prbsent ipamtianchecas! talpes: ohexyl ) et hyl | ¢
ycl ohexame 101.1-bis[4-(4initiophenoxy)phenyl]-4-(2-cyclohexyl-ethyl)cyclohexane
- bi s[ 4- ( 4- ani WbkisieMentyophnerjihpry-4{2 @ gnsemethyieyeiotoebsatidicydicbgahamhexy| ) et hyl | cy
cl ohexane 1 111-bls[4-(4-mtrophenoxy)phenyl]-4—[2 (trans-4-sthylcyclohexyl)ethyllcyclohexane

-bis|[4-(4- hb Eﬁ?mvw&- 2 rgrsréfhrropylcyciohexietndiexslobexaney h | ) et hyl
yc: zhe X(aneaT E’s[4 (&nntropmoxy phenyl]-4~ 2-(trans-4—-n-butylcyclohexyl)ethyl]cyc):gghe)?ge exyl)ethyl]c

S B8 TR e e Sy ) o 1

clohexane 1,1’ =

-bis[4-(4-am FTo {rasi4 ep'cc °'°h° °hex| ethyl]c
cl oh[exagle Cong ths § h;‘? %g@i :zé_la_ ﬁg fﬂaﬂﬁ?ﬁ ﬁ;émg cy& xﬁlese%t) yiley

i nventi ar -
vl e
- bi s[ 4- (4- ni t£ PRSP m&(})bhirfln 6rhﬁsan§doﬁedm§&“aﬁla@}5aﬁﬂb,%ué>&ﬁ hyl'] cycl ohex

ane 1, 1 ~1,1-bis[4~(4-nitrophenoxy)phenyl]-4-[2-(trans-4-n-tridecyicyclohexyl)ethyllcyclohexane
- bi s[ 4- ( 4- ni t1, BEseEarIPRERGT)thény4 [ Ldrbrsraiastradiecichigidhexygbtmeycivhg:aiidy | ] cycl ohex
ane 1,1 a0 1,1-bis[4-(4-nitrophenoxy)phenyl}-4-[2-(trans-4-n-pentadecylcyclohexyl)ethyllcyclohexane

- bi s[ 4- (4- ni tropsiedoiopEnenichényl42(rénsriemimxatiecyiqycidmntethdlcpdinbexahg et hyl cycl oh
‘exane 1, 1 1,1-bis[4-(4-nitrophenoxy)phenyl]-4-[2-(trans-4-n-heptadecylcyclohexyl)ethyllcyclohexans

-b 4-(4-nith b‘pﬂ@ﬂmﬂ Eﬁﬂ@ﬁ}ﬁl' nyl-412> (i 'tsﬁal-eﬁadeqxlcmah ;. QM“%@WF et hyl ] cycl oh
eXIa?lEE 2(() | 1 1Ib|§4-(4-nitrop enoxy pthyl]- -(trans-4-n nonadecyIcyclohexylgthyl]cyclohexg'le ylley

- bhi (3 t.oz esgnt invi ]

hgl(Z.Lg (1& 1m (7P ns(4-r'?ydr xyphenyl)-4~( cycl exylgmohgxam fﬂé‘ﬁ’f ye é§/[?| Biexyl) ethyl ] CyCl °

- bi s[ 4- (4- ni t}r @ﬂgﬁ’mm‘mﬁ jgg: g‘ﬂé‘, 86’;; ylﬁycg‘ aYS?ohexyl)et hyl ] cycl oh

-exane 1

-bis(4-hydro 2- s =4~ clohexyljethy! ane
1 bi o1 4, (4- o L EHORERRTHY r{z_f{'ﬂi.f L Byt iy feng ) ¢! Ohexy! ) et hyl] cyc
oh 1,1-bis(4-hydrox phenyl)-4-[2-(trans-4~n-pentylcyclohexyl)ethyl]cyclohexan
- bl s[ 4- (4 ni t1rmﬂawﬁ&%j)&i&qﬁnﬁn-ﬁéxma}mnékynsbvgq&ymbm&k0heXy| )ethyl]cycloh
exane 1,1 1,1-bis(4-hydroxyphenyl)-4-[2-(trans-4-n-heptylicyclohexyl)ethylicyclohexane
- bi s[ 4- ( 4- ni 1 CHAS Ay BBINAL-trhs24-1-bdtadyBlobxyeth@iydishhehexyl ) et hyl ] cycl ohe
xane 25 1,1-bis{4-hydroxyphenyl)-4-[2-(trans-4-n-nonylcyclohexyl)ethyllcyclohexane
1, 1- bi s[ 4- ( 4-ti-bis(ememyphynyiiddrlans-4n-fyiticlobaxshietyiicydielmyaney cl ohexyl ) et hyl ] cyc

| ohex ane 1, 1 1,1-bis(4-hydroxyphenyi)-4-[2-(trans-4-n-undecylcyciohexyl)ethyl]cyclohexane
- bi s[ 4- (4- n| t opiHERSROryR Ry (2-(tgog-So-dedeepipycichex)ethdlexddhexpes ohexyl ) et hyl | cycl

ohexane 1, 1,1-bis(4- hydroxyphenyl)-4-[ -(trans-4-n-tridecylcyclohexyl)ethyllcyclohexane

_bi s[ 4- (8- n| t1r s(4_mme@n -ﬁf&n tﬂ-flf?daﬁécmbh?xsd)a\ﬂ)@ls 'Cé'g’@r'%hexyl ) et hyl ] cycl

oh exan e 1, 1 nyl)-4~[ -(trans-4-n-pentadecylicyclohexyl)ethyl]cyclohexane

S R e

| ohexane 1, 1

- bi S[ 4- (- ni t‘r]o'fg} gg@%ﬁ% gﬂ ﬁ:aE?.;Kﬁ?afé‘l ﬂﬁ’;%ﬁ“‘%ﬁcm 0% 1 ohexyl ) et hyl ] cy

cl ohexane 30 The dia

1, 1- bi S[4- iy iy boPRRRORAD 0 Yiabert ehion &rd B iy QR BOAG 05 o S4e SR IonB Y

I'] cycl ohexgife dombound (1):

- bi s[ 4- (4-ni trophenoxy) phenyl ] -4-[2-(trans-4-n-hexadecyl cycl ohexyl)ethyl]cy

cl ohexane 1,1

- bi s[4-(4- n|trophenoxy)phenyl] 4-12- (tréﬁs 4- n- hept adecyl cycl ohexyl )ethyl]c

ycl ohexane 1,1

- bi s[ 4- (4-ni trophenoxy) phenyl ] - 4- [ 2- (trans-4-n-oct adecyl cycl ohexyl ) et hyl ] cy
clohexane 1 1
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1.1 -bis(4-hydroxyphenyl)-4-(2-cycl ohexyl et hyl)cycl ohexane

1, 1- bi s(4- hydroxyphenyl)-4-[ 2-(trans-4-net hyl cycl ohexyl ) et hyl ] cycl ohexane
1,1 -bis(4-hydroxyphenyl)-4-[2-(trepgase sg2tmd cycl ohexyl ) et hyl ] cycl ohexane
1,-1- bi s(4- hydr oxyphenyl )-4-[2-(trans-4-n-propyl cycl ohexyl)et hyl ] cycl ohexane
40 1,1

- bi s(4- hydroxyphenyl) 4- [2 (trans-4-n-butyl cycl ohexyl ) et hyl]cycl ohexane 1,1
- bi s(4- hydr oxyphenyl. @tkgns 4- n- pentyl cycl ohexyl ) et hyl ] cycl ohexane 1,
1- bi s( 4- hydr oxyphen 5 ns- 4- n- hexyl cycl ohexyl ) et hyl ] cycl ohexane 1,1
- bi s{(4- hydroxyphenWBhr Rgns-4-n-heptyl cycl ohexyl ) et hyl ] cycl ohexane

1, 1 -bi%s(4- hydr oxyphen [2-(trans-4-n-ochxlckﬁlohexyl)ethyl]cyclohexane
45

1, 1- bi s(4- hydr oxyphenyl) L2 (trang-4-mp gp | ohexyl) zhyl]cyclohexane
1,1 -bis(4-hydroxyphenyl [2 (trans-4-n-dec ycI ohexylg3 t hyl ] cycl ohexane
1,1 Rs

-bis(43%ydroxyphenyl)-4E;; (trans- 4 n- undecylcycld%exyl)ethyl]cyclohexane

}535(4-hydroxyphenyl)-4-
}535(41hydroxyphenyl)-4- 2-(trans-4-n-tridecyl cycl ohexyl)ethyl]cycl ohexane
?8|s(4 hid%oxyphenyl) 4(f5-(trans-4-n-tetradecylcyclohexyl)ethyl]cyclohexan
fablls’(izohydroxyphenyl) 4-12-(trans-4- n-pentadecylcyélohexyf)ethyl]cyclohexan

el »
, 1- Bi_g( 4- hydr oxyphenyl ) - 4- [ 2- (t rgd- 1-#- hexadecyl cycl ohexyl ) et hyl ] cycl ohexa

(trans 4-n- dodecylcbclohexyl)ethyl]cyclohexane

:ne 1,1 8 + 02N CL - 2)
-bi s(4- hydroxyphenyl) 4-1 2- (trans-A=%- hept adecyl cycl ohexyl ) et hyl ] cycl ohexan
e 1,1 "Rz Rn
-bls(4-%ydroxyphenyl) 4-[ 2- (trans-4-n-octadecyl cycl ohexyl ) et hyl ] cycl ohexane
55
1, 1- bi s( 4- hydroxyphenyl) 4-1 2- (tra%g 4- n- nonadecyl cycl ohexyl ) et hyl ] cycl ohex
.ane The di ami no conmpound (1) of the present invention nay be prepared
accordpng to the follow ng steps and the diol conmpound (3) of the present
invention and the dg)itre—eorpesrd—t2) ar@)each an internediate of the
conmpound (1): 5 EP Oﬁﬁa}:%§£4§&éenr] R5 [err] [err] [err]
10 err - [err] O [err] 20
[err] (3) + 02N - (2) 25
[err] pgerr] Inthe above steps, (1), (2) and (3) each represent the above-mentioned formulas and R, to Rs and Ry
to R4 are as defined above.
The preparation of the diamino compound of the present invention will be described in more dsetail.

(First step)

S 40
\) A 4-[2-(trans-4-alkylcyclohexyl)ethyllcyclohexanone or its derivative (a) and phenol or its derivative (b)
such as o-cresol, m-cresol or 2,6-dimethyliphenol are reacted using conc. hydrochloric acid in the absence
of any solvent or in the presence of a suitable solvent such as toluene or xylene at 0* to 70°*C, preferably
10° to 40°C, to obtain a diol compound (3).

(Second step)

The diol compound (3) and p-chloronitrobenzene or its derivative (¢) such as 5-chloro-2-nitrotoluene are
condensed using KOH or NaOH in a solvent, dimethyl-sulfoxide (hereinafter abbreviated to DMSO) at 40 °
s0 to 80°C to obtain a dinitro compound (2).

(Third step)

The dinitro compound (2) is subjected to catalytic dehydrogenation using a catalyst, palladium-carbon
55 (hereinafter abbreviated to Pd-C) in a solvent such as toluene, xylene, benzene, ethanol or methanol at 30 °
to 80 ° C to obtain a diamino compound (1).
As shown in-the above reaction steps, it is possible to prepare various diol compounds by suitably
choosing Ry to Rs and Ry to Rio in the first step and also to prepare various dinitro compounds and

6



30 (2) Hydrogenati-on 35 In the above steps, (1), (2) and (3) each
represent the above-nentioned fornulas and [err] to [err] and [err] to
[err] are as defined above. The preppoasagezBi the di am no conpound of the
preesent invention will be described in nore detail. (First step) 40 A
4-[2-(trans-4-al kyl cycl ohexyl) et hyl ] cycl ohexanone or its derivative (a) and
phenol or idiaming cphrasnds\by spitably shpopingiBi1 de By dsthe secprdestepsol  or

2, 6- dlnethylphenol are reacted using conc. hydrochloric acid in the absence
of any sol VEATPI8Y in the presence of a suitable solvent such as tol uene or
xyl egg . at [err err preferabl errl1 o obt ain

er r a dj ol
d° 3 S d in more detatl and also the
gogﬁ Fg p on |( EPRig ﬂ';gg!i s 8{1 E°§%PF'¥/ %Efag’) g Lb‘%?'"e Y05 Mystereg: o1 u ene

are conden ng KOH or NaCH in a sol vent, di et hyl -sul f oxi de

(herer nafte%?—gnégggoievr ated to DMSO at 40 60 to [err] to obtain a dinitro
corrpound,o(? %e pr rd step) The dinitro conpound (2) is subjected to

cat al ytic ehydrogenati on using a catal yst, palladi umcarbon 55

(herei naft er aphrahéisalRetylcpoidiekyfisthyiiEycRhexione 2.5 gf; Phebdl HSE. UM ciiliR Rforide
benzene, eldoang)lwe mikes fdicwell blgrabigaily HropviaseSdddifg Eont Chy@laENTONE adid (BB aw) Wah vigorous
conmpound ( Zgringle raxinOramperaiurs, legitastiigDthe mixe for S0 minitegDafter ¢ompletionjd theidiip@isé addition,
pr epar e 1 afurtbersalicking the caswtingrmoeteriel/to stand atiybom teimpersiuredor 24rhojirs,cadfiieg hgt wated (0[Set)r |
to [err] i mnd éthylpcatale (251) dpdisselyo 4o deating, washingrwith \setiriated Hla@t pdueeus selutinpasing bot
and- 6 Ematgr 2340 349 5Bl° dersing ﬁ!Pfc‘EPnﬁ%'urf'B@'“byc%‘Eﬁ“Efﬁtbﬁ nd eresta "S[ dher ]931"6'9
[err] in tﬁ@!’cg’é‘éﬁrf@msﬁ jyod sqiventof| sihyl gcohol angiiethyl aloohe! 7 13h (SOLM rPr}!dﬁ'??(i
of the pre&&st Coniidhioi B "W'r'tP cygtals of 1,kpis@dhioyehepty Zé‘@(' #‘P‘PE{W&'P‘&%V'PW&'P
appl i cat® oﬁycr'°€%’i§1‘et €830 35 Riql ganpepnd A the sreset iMoo ¥ 20352044541 o cryst al

al i gai/ng f be illustrated. Exanple 1 10 (First step)
4-[ 2- (Tr anééeﬁond\%g}nt yl cycl ohexyl )et hyl ] cycl ohexanone (112.4 g), phenol

(152.7 g) androcnaJ G ‘@d 5-8nst- gée %%L,ax\@ﬁﬁah GHieértbacan tny
dr Opw S&s R Hép ) Qddsg o(frm)canaﬁb gﬁg oww: ,‘nmygog sn.é bo ui hémn@&t
room t enpegadd! uRpwisdhdding 'a%lu %f Hkm&&ﬁtﬁsb r95n é’fb)rﬁubﬁQOi’q &1) HYBPE He&b‘i‘th@
the dropwi %ﬁa@éi%rﬁd B reslilfingl Hatdriaibr SthdulV\bddling! ddfin (84t tenpBrattidt 46 ddnplefiont @8 d
at room t epgaeon! éxtrectihg it dichierométhand Okldshifig MR 1RAHCR] thed) whshing vamdwem%H aqueous
acet at e ( 2sdytioh, Gurthes @ashivig with s@tirathe AT gquebUsSdoiutig tiM thé washingl Iseliitioad bbiserle neutral,
aqueous seoktying over MySOg shigdctingatb @lumink cdiGmit tréatmdnf) diStitlingroffithegehatee and| recrystallizing the
filtering, resdingesuncentrate gromnidiuver@csojveitab | dbtainngplet hellow ecsystalsi of gt 1-bis[4-(4-nitrophenoxy)-
phenyl}-4-[2-trans-4-n-pentylcyclohexyl)ethyllcyclohexane (57.0 g) as a dinitro compound of the present
invention. M.P.: 1605 - 163.0°C.

35 (Third step)

1,1-Bis[4~(4-nitrophenoxy)phenyl}-4-[2-(trans-4-n-pentylcyclohexyl)ethyllcyclohexane (25.8 g) obtained
at the second step was dissolved in a mixed solvent of toluene (200 m1) and SOLMIX (680 m1), followed by
adding Pd-C catalyst (Pd content: 5% and water content: 556.9%) (1.5 g), cooling the mixture with water
. . 40 under the atmospheric pressure, contacting it with hydrogen gas with stirring, filtering off the catalyst after
o completion of the reaction, concentrating the resulting solution, and recrystallizing the concentrate with a
mixed solvent of foluene and SOLMIX',. to obtain 1,1-bis[4-(4-aminophenoxy)phenyl]-4-[2-(irans-4-n-pentyl-
cyclohexylethyllcyclohexane (105 g) as a diamino compound of the present invention. M.P.. 170.7 -

171.9°C.

Example 2

Example 1 was repeated except that 4-[2-(trans-4-n-pentylcyclohexyl)ethyl]cyclohexanone in Example 1
was changed to 4-[2-(trans-4-n-heptylcyclohexyl)ethyljcyclohexanone.
50 At the first step, white crystals of 1,1-bis{4-hydroxyphenyl)-4-[2-(trans-4-n-heptylcyclohexyl)ethyl}-
cyciohexanone were obtained. M.P.: 188.7 - 189.6°C.
At the second step, pale yellow crystals of 1,1-bis[4-(4-nitrophenoxy)phenyi]-4-[2-irans-4-n-heptyl-
cyclohexyl)ethyl]cyciohexane were obtained. M.P.: 129.3 - 130.3°C.
At the third step, pale brown crystals of a diamino compound, 1,1-bis[4-(4-aminophenoxy)pehnyi}-4-[2-
55 (trans-4-n-heptylcyclohexyl)ethyllcyclohexane was obtained. M.P.: 167.7 - 168.3°C.



concentrate froma m xed sol vent of et hyI al cohol and net hyl al cohol
(87:13) (SOLM X[ err] nmade by N hon Kasel Co., Ltd.) to obtain white
crystal s of EP 0 439 362 B1

1,-1-bi s(4- hydroxyphenyl)-4-[2-(trans-4-n-pentyl cycl ohexyl)ethyl]- 20
cycl ohexane (78.8 g) as a diol conmpound of the present invention. MP.:

203. 4- 204Arplicgtion Bempled st ep) To
1, 1- bi s(4 hydroggghenyl )-4-[2-(trans-4-n- penty| cycl ohexyl)et hyI]cycI ohexane

(48.8 g) .obt™He A at *Pﬂ?’tﬂ@“f‘m"'ﬁd flasloproviged DNE@"(( qeRser Rug-p
(14:Zs gs) . nifrogen-pyaing B‘za"au"s??ofﬁt'/r’ reiRe f!?f’ d‘t"ef’ftyﬁzméra’t"i' thm{) é‘f‘ n dd Bl se
addi ng %a ‘¢aminees) ’35 Y '&'ﬁ]‘%‘? |4t B%'ﬁ’?é’ﬁ % g digyolv-
[ err ] to Ebggg{ueng | S i -u e wth Sttrr un r tdﬁ n }oa i -a e?:e OIP@]' ttc%agl:eyq r(‘t):lg
cool i ng d A2 1 ﬁﬁ" tin esas.t anm with -
extracti nﬂet\%l-tz ﬁlil g?%‘?'to mrhhrtG% y aren bohEmid W Ly,
IN- NaGgj Vi \hs@&tty S4EDE b Bed¥lre atsﬁ 4¢P v@&%@”(fnade

sol ut I on sy ’rdkya hamwas Ddaf Orhs Qbittioh WBs HBEE W B SokitoRbbtaindd by w*mggm@( 88liodofvb fwlth
subj ect i Ng-niethyld-pyFbiRBnec@H ) I 4 396 BY WBIBKt sol6lioh, rélowdd e cBdthg th Sol@loh 8# & traridpiont
recryst al glassi sobstrate provieiBel Iwith A6 (TOD i badestinf oxiiB) tranbpsRint olécMole B oheDsidsDbfathe)

pal e yel | sunsiatey sdcakding af a tgvdlutioh Tpating dethod (spipriee methyd)-under revolution conditions of 2,500
phenyl jel- jpRv-dnd 20 secdnds, rping $1é capaingisebsyraty et 1991 ¢ oy t0 winets Rebieelng. ito f9at teatrpent

di nitro cerSUhter 83 minkies fiv aseen. o piveime ipelmethelk/l"ﬂde f“{“dtav@g a gatigrhickngsssaf @pdut

1, 1-Bi s[ 42‘{°A ni trophenoxy) phenyl - 4-[ 2-(trans-4-n-pentyl cycl ohexyl )ethyl ] cyc
| ohexane ( 23he ydewtaae%awawbstrﬁes aing Hig pelyather m%e fiim &ogmped tagteqnyvere fﬁﬁp,?@'ue'y

s6l vent o‘f“blﬁfﬁ"h n'\ébb droatme ‘"Sd d)? a"ﬁ?")g ﬂ"f'd‘P'l%%W “&HE!P

p ; 6SS r I ?' £
i e R Ak i
Ay

hydrogen | ege { a tilt 9 o?gb L“
t he react %% u | on, epcrysat 11 Z1 ng the
‘concenty a%ae We?ﬁ{'ﬁ@é}hf tgg'gftve&f) ﬁ? toI uene and SO_I\/I X to obtain

1, 1- bi s[ Andofhcafidh Sadiepoxy) phenyl ] - 4-[ 2- (trans-4-n-pentyl -

cycl ohexyT)ethyl'Tcycrohexane (10.5 g) as a diam no conpound of the present
i nvention. Npdfcatiod &Rample 1[ R4s tepeaidl Ercaftnth& 1-bis[a(4Rdrinopheia:ty)pheryR A Banedae pt
t hat 4- [ ZpeplylcpdsimedhsthytieytioyidxaneCih tpplicytion @kdmple] T yad eplacea b n a-bisfi-(Eaminipphenckymas
changeeb t pher]f42-{(ttanshs-heptyloybiaimiyllothyliiddinexays,) ©t biytdi Gy 0% hiay aveighte soldion of a At
t he fi r stpoyemis, acml,flpa\tum ayiseadita lok145fcps. This solution was diluted, coated and heat-ireated in the same

1, 1- bi s( 4ménpers exippplisgtion sxanip2-1(to phizin a polyptherimidel filny ofl ajtine shidkness piabput 1,100 A.
cycl ohexanomwo githesubpiratgs aaeh haningothe polgehey imidg i fprmedhtheropre were eealidnasle ¢p intad| e
yel | ow cr 9?"’&‘95“381‘9 ‘1"Tldo?rssﬁe&a‘fgnmt"mr'@ﬁnéﬁmwﬂnewn plicgtion ﬂ“@ﬂﬁ’? 14191'2"!'?{?}
cycl ohé‘*)(y 'thﬁgzj nHbaeiRg, § ol Lioyigl prystalg £4-1332 made by he
third st eis ﬁig ﬂg %wi g}( Plan\gnt '|ihe éesalpryrﬁeh SxW%%WHr aligning Propertles The liquid

1, 1- bi s[ 4%Y AR PP 4- [ 2- 55
(trans 4-n- et hyl ] cycl ohexane was obtained. MP.: [err]. 7
EP O 43,,9 '%L‘%ng%% )ee xanple 1 Into a 200 mM capacity, four-necked

.f | ask/ provi QQ-@lsm(ﬁJQmﬁop“hEﬁM)ﬁﬁenylﬁroBQﬁr BB ). , pyRontolid ENRRKdANE5. R g) and p-
aminophenyitrimethoxysilane (3.36 g) were polymerized at 5° to 10 ° C using N-methyl-2-pyrrolidone (380.3
m1) as solvent, to obtain a polyamic acid solution (10% by weight, 120 = 113 ¢ps), followed by diluting the
solution with a mixed solvent of N-methyl-2-pyrrolidone (one part) and butyl cellosolve {one part), into a
45 solution of 3% concentration, followed by coating according to a revolution coating method (spinner
method) under coating conditions of 3,000 rpm for 20 seconds, preheating at 100°C for 10 minutes, and

heat-treating at 200°C for one hour to obtain a polysther imide film having a film thickness of about 600 A,

further subjecting it to rubbing treatment to set up a liquid crystal cell, which exhibited a pretlit angle of 5°.

As seen from the above results, when a 1,1-bis[4-(4-aminophenoxy)phenyl]-4-[2-(trans-4~-alkyl-
50 cyciohexyl)ethyl}-cyclohexane is used as a raw material for aligning films, it is possible to obtain a high tilt
angle. Further, when the length of the alkyl chain bonded to the cyclohexane in the raw materials is
increased, it is possible to increase the tilt angle, and when a suitable alkyl chain length is chosen, it is

possible to obtain an optimum pretilt angle necessary when liquid crystal elements are prepared.

65 (Effectiveness of the Invention)

The diamino compound of the present invention and the dinitro compound and the diol compound as its
intermediates are novel compounds which have so far been not found. Polyimide compounds prepared

8



ni t rogen- purgi ng neans were fed dehydrated, puri f| ed N- net hyl - 2- pyrrol i done
(60 m) and them 1,1-bis[4- 5

( 4- ani nophenoxy) phenyl ] - 4- (2- (trans- 4- n- pent yl cycl ohexyl ) et hyl ] cycl ohexane
(10.43 g), followed by dissolv- i egpo4sssmm2BEh stirring, cooling the
solution down to [err], at a time feeding pyronellitic dianhydrlde (4.12
g), reacting the mxture with stirring under cooling, adding

p- ani nopyeing the diamino aynd 48 gaw matstta'g)akafttpefsibdme s 8 high peqtift iagale mumdfo'Ur e
with sti rsrwrr "'ﬁtCWF’é'r rl a'ertme woa?nverzsr aerm rr errrefhrseamswnewm

h uf, Oy thg c n pd to the
tMr Ta.r,lsglar (5' 8“ | "G"t ﬁlaa ing, éﬂeyﬁg’(‘iﬁa"g

1] raw nin Bg?nt y
o o e ; ésa: m te: ,r; a;emf ,segrath%e
Tokyo Kefl ng o X ddtt 9:@;.

by "m xi ”% ﬂ fidik fQéi&rEQ«Jnio e%ur

wei ght sol uti on owed by coatr ng t e solution on a transparent g ass
subst rgt e Vi ded WI th an 1 TO (i ndium oxide-tin oxide) transparent

el ectrode on one side of the substrate, according to a revol ution coating
met hod ( api Comsourde ohéljorigler revol ution conditions of 2,500 15 rpmand 20
seconds, drying the resulting substrate at [err] for 10 m nutes, subj ectr ng
it to heat treatnent at [err] for 90 minutes in an oven, to obtain a

pol yetther Imde filmhaving a coatin trq"gkness of about 700 A. The coated
surfaces of two substrates havi ngghé polyeRher imde filmforned thereon
were respectively subjected to ru 1 -
aligning film followed by settind
t hi ckness of 20 umso that the two | gy crystal-aligning filnms m ght be
paral 12l in the rubbing direction and dpposed to each other, filling Iiquid
crystals ZLI-1132 nade by Merck Co., LtGHz2 n the cell, heating the
resulting cell up to an isotropic |iqui@Hzenperature and gradually cooling
it to obtain a li qui d crystal el enent. [rhis el ement had superior aligning

err cal ated by
|t3~1 28 PRI IJ!—57xarsr%>.>.e_..<(?j'£tppl i cation

=69,

gapnment to-obtain a_ liquid crystal
gt®d crystal 20 cell of a cell

exanple 1 was repeated
1, 1- bi s[ 4- (4- ani nop¥e -
pentyl cycl ohexyl ) et hyl]cythohexane % n Applr i exBwpl &t was repl aced by
1, 1- bisg[ 4- ( 4- ani nopheH}Ry)-‘%Oﬁ' R” M R
phenyl]-4-[2-(trans-4-n-heptyl cycl ohexyl)ethyl]cycl ohexane, Og?bt ain a 10%
‘by wei ght solution of a polyam c acid having a viscosity of 14 cps. This
sol ution was diluted, coated and heat-treated |n the sanme manners as in

D
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o andtt 1 mABEAR 'h%réﬂzta%()bt h &ﬁﬁ? the}g P R I o S £5°°
filmforne g‘" A 1 ‘ttf)é’te 5‘?‘8% [9idiigrent ndfgpry's 2
crystal -al i Hr ﬂ%" °'Tﬁ§ R rrann'§ra"as i i Pication exmaple 1, to

obtain ay3 b ; I chllR kness of 20 um
Li, q& crygtt:oﬁdsg%:s_?s %ZEL%{:%& ﬁadae m hhﬁe éﬁo%sqapegmm&e@epgfl lled in the liquid

crystal el ement. The resulting ceII exhrbrted superior aligning properties.
The liquid crystal elenment had a pretilt angle of [err]. Conparative
application exanple 40 2, 2-Bi s[ 4- (4-am nophenoxy) phenyl ] propane (24.92 g),
pyromellitic anhydride (15.16 g) and p- am nophenyltrinmethoxysilane (3.36
g) were polynerized at [err] to [err] using N-nethyl-2-pyrrolidone (380.3
‘'m) as solvent, to obtain a polyamc acid solution (10% by weight, [err] =
113 cps), followed by diluting the solution with a m xed sol vent of

N- net hyl - 2- pyrrol i done (one part) and butyl cellosolve (one part), Into a
45 solution of 3%concentration, followed by coating according to a
revol d%i on coating nmethod (spinner
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met hod) under coating conditions of 3,000 rpmfor 20 seconds, preheating—at
[err] for 10 minutes, and heat-treating at [err] for on
pol yether imde filmhaving a fil mghpassgssepf about 684"“'” mi“ﬁ'ﬂ)ﬂ“E
subjecting it to rubbing treatnment to set up a |iquid crystal , n
exhibited a pretilt angle of [err]. As seen fromthe above results, when a
1, 1- bi s[ 4- @singathe digpine rorpount é (aw] materpmdke ritpegsitde tol feglize aBigh pretilt angle required for
cycl ohexyl P& gtr%cwellttﬁnbx &lements, by enveptional rybiing Fastaent.gThist iy pregemegrip r‘?%bfqugh’ts,
it is posspiAuEby °@f?!°ﬁ?xﬁ"°a['"ﬁ|°§ﬁ° fiamino gerppound s v Madprial gliddhe qlipyboarp dd‘? “‘? he _
al ky\L .chai A"bIMiedhe diapie %RZ‘E?%%@RHH@’P?‘?“& ﬂ\?"?%vx?ah'ﬁfi &ygha3 spacific ﬁ‘i‘&’ﬁa
is possﬁ‘ol Qesfgﬂe'i' 'EY"@ %""(

: ’?‘Y f" m agjc §' | B'f"é:rl for BY gf .
| engt his , nds such, am or
recessary ttﬁ%' #t@t it %%F?%g:é’;ﬁat@ %ss " %n%t%sa"sf

the | nvent | o am no st | on an
dinitro go d and the di oI corrpound as its |ntermed| at es are novel
corrpound Ich have so far been not found. Polyim de conpounds prepared 8

EP 0 439 32 GRhnpbiiad 6 thd¥8mfdladmM N0 conpound as raw material make it possible
to realize a high pretilt angle required for STN liquid crystal display

el enents, by conventional rubbing treatment. This is presumed to be brought
about bysthe cycl ohexane ring of thev\#a no conpound as raw material and
the al kyl group bonded to the ring ’ t’hB‘dl am no conpound of the
present invention having such a spe% xat Ure has been 5 designed
aimng nainly at a raw naterial intBg eRsor organic aligning filns for
STN, the diam no conpound is usable a g- nol ecul ar conpounds such as

ot her pd&?yi m des, polyam des, etc. and fpr nodifying them and it is also
usablg for other pur poses such as epoxy €gpss-linking nmaterials, etc. and
further it is possible to expect mtrodungPn of new specific features into
hi gh-nol ecul ar conpounds. 10 Clainms 1. Cpnpounds of the formula: [err]

[err] 2Q.CH2 [err] 25 err] 3 [err]
35 - ?n whi ch [err]arﬂ,[eRr,J &t-.e t]Rte @ (ﬂ‘ OQ’dl ergm and each is a
hydr ogen atomor [err]- r] al s ¢re the sane or
are different and eadh -1 v rr a group; and Y is
an NH2, nitro group. 2. oung s.Claimredgn [ i IRyhi ch the groups
Y are [esr] groups. 40 Be sdn Ne R” R R "Rh
- (1)
35 in which Ry, Rz, Rs, Rs, Rs and Rs are the same or are different and each is a hydrogen atom or Ci-

C22 alkyl group; Ry, Rs, Rs, Rio, Ri1, Ri2, Ria and R4 are the same or are different and each is a
hydrogen atom or a Cy-Ca alkyl group; and Y is an NHz, nitro group.

2. Compounds as claimed in claim 1 in which the groups Y are NH: groups.
40

50

56



56~ * C L M. S+ using the diam no conpound as
possible to realize a high pretilt angle required for STN
di splay el enments, by conventi onal Epub!mgrwzwwat nment . m% m ﬂ“‘lo be
brought about by the cycl ohexane ring of the diam no c raw *
material and the al kyl group bonded to the ring. Wiile the diam no conpound
of the pris®iet compownds pidhe lmwiahg such a specific feature .has been 5
designed aimng nainly at a raw material intermediate for organic aligni ng
films for STN, the diam no corrpound is usabl e as hi gh-nol ecul ar conpounds
suck ,as ot her -polyimdes, polyam B@s&etc and for nodifying them and it

i s al”’sé usable for other purpoBes 8¢ h epoxy cross-linking materials,
etc. and further it is possibl i ntroduction of new specific
features into hi gh-nol ecul ar comm 0 Clainms 1. Conpounds of the
formula: [err] [err] 20 CH2 25 [err] 30

[err] {5 in which [err] and [err gre the sanme or are d% ferent and each

is a hydrogen atomor [err]- [err] yl group; [err] and [%rr] are the
sane or are different and each is a&-mtdrogen atomor a [err] al kyl group;
and Y is an NH2, nitro group. 2. Axpounds as clainmed in claim1 in which
the groups Y are NH2 groupR, 4R.4 C L M S * 3. Dol
conpourds of the formula: [er«] [s [err] [err] 10
[err]

in which Ry-R10 have the meanings defined in claim 1.
Patentanspriiche

25 1. Verbindungen der Formel

R
2s R. _zBd
A - R Rs

N | CH:
- _ CH:
'Re Ruw Br Re (J B R+ Ry Re
B
Re Ru Re Roe  Bn Rs Ru Ban
| cee (1)

45

worin Ri, Rz, Rs, Rs, Rs und Rg gleich oder verschieden sind und jeweils ein Wasserstoffatom oder
eine C1-~Ca2-Alkylgruppe bedseuten; Ry, Rs, Rs, Rio, Ri1, Ri2, Rz und Ris gleich oder verschieden
50 sind und jeweils ein Wasserstoffatom oder eine C,-Cs-Alkylgruppe bedeuten; und Y NH: oder eine
- Nitrogruppe bedeutet.
2. Verbindungen nach Anspruch 1, worin die Gruppen Y NHz-Gruppen sind.

55
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[e rr] 15 [err] [err] 20 in which [err] have the neani ngsm

1. PatentansprUche zs 1. Verbi ndungen der Fornel R3 ”"lﬁ”ﬂ rﬁ
CE: R3 R4 R RetR R .40 EP 0439 36281 _ , m
O - 40~~~~ RU R, R R s 28 N R I ,I”m” 'I
45 worn R1, R2, R3s R4, R5 und RN gl eich oder verschieden si nd und JEWEITS
ein Wasser 8t dTidl-Nedindunden dee FormelC] - C22- Al kyl gruppe bedeuten; R7, Re, Rs, Rio,
Ru, R12, Rig und R14 gl ei ch oder verschi eden so sind und jewei I's ein
Wasser st of f at om oder eine C, - Cs-Al I%{hppe bedeuten; und Y NH2 oder eine
Ni t Rogr uppe bedeutet. 2. Verbin n Anspruch 1. worin die Guppen Y
NH2:-& ufpen sind. 56 10 L.~ = ~ ~ ~~~ ~ ~~~~~~~~~~ EP 0 439
362 Bi . IVI~lig I~ 1113.. Réi 3. Diol-Verbindungen der
Formel R1~Ri RSR Rs Rio Rs 20 wormm R -Rio diein
Anspruch 1 ang' egebenen Bedl eut ungenbesitzen. Revendicatlons 25 I|..
Corrpo‘s~§{)5de la formule: 30 CH. <+« (3) 4R 35 R
RH R CH, | 45

| Ry Re (J Ry Re
15 HO @ ' @ OH

Rs R Row Rs

20
K/ worin Ry-Ryo die in Anspruch 1 angegebenen Bedeutungen besitzen.

Revendications

26 1. Composés de la formule:

30 : R R

| Ry Bu
v -@}- 0
o Re Ru Re Bo Rs Rs Ru Ru

e @)

45
dans laquelle R:, Rz, Rs, Rs, Rs ot R; sont identiques ou différents ef sont chacun un atome
d'hydrogéne ou un groupe alkyle en Ci-Cz2; Ry, Re, Rs, Rio, Ri1, Ri2, Ris et Ris sont identiques ou
différents et sont chacun un atome d'hydrog&ne ou un groupe alkyle en Ci- Gs; ot Y est un groupe
NHz ou nitro.

50

2. Composés tels que revendiqués dans la revendication 1, dans lesquels les groupes Y sont des groupes

NHz.

65
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dans laquelte Rl,- R2' Ra, R4, Rs et Re sont identiques o m\
sont chacun un atone d' hydrogbne ou un groupe al kyl e en ;Ll!’ mi

Rs, R o, Rl , Rl 2, R a et Rl 4EPom4sd 36281 ques ou dif #
c?nacun un atone d' hydrogbne ou un groupe alkyle en C 1- Ca: et é'st s
groupe NH2 ou nitro. 2. Conpos6s tels qua revendi qués dans |a

revendl i cét |C@qusésg|glﬁge|aégr@9lgq |s |es: groupes; Y sont des groupes NH2. 55

EP 0 439 362 Bl c a Conpos6s diols de la formule:
1 R Rt tM

R ,{Rs Red 10 Ry Re C

(3)~CHdh 15 R O RaFRi 0

ROR Rs Rwt R RR Re dans laquelle Rl - Rio ont
les significations d~ flnles dans gvendi cation 1. 25 30 35 40 45 50 55
12 .
10 . CH: e (3)
' CH,
' Ry R'R! Ry
15
HO (O)-0H
Ra Rw Rw Ra
20
\\./ dans laquelle Ry - Rio ont les significations définies dans la revendication 1.
25
%
a5
40
o/
45
50
56
12



