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prepared thereof as polymer |layers such as orientation layers for liquid
crystals and the construction of unstructured and structured opti cal

el enments and nulti-layer systens. The successful functioning of a liquid
crystal device depends on the ability of 10 the liquid crystal nolecul es
within that device to adopt and naintain an inposed alignnment. Alignnment

of the liquid crystal nol ecul hotoaetiviecMatedalsuse of an orientation |ayer
whi ch defines a direction of orientation for the liquid crystal nolecules

f the devi ith th |t that the nolecules b aligned with th
i rect i on of T8 MR T GRLALFISHAC By CRRSnDr FOHPSIORH AFUSoFA add 11 on (o

this 15 di r epeb@séek @l theg prognttionto fquid crgstaitalignmeéntyslers s wéisgs abl e to i npart
tothe liquid cr%stal rrcgl ecu#es an ag%lfe of hti | t. SP 1z h%t tt?e nol ecul es

al i gn t HemsePYLEREPrepAredingieot BEPYRSIJAYG S 2XCNAS ¢RBEHPY BYSSon | ayer

rat her than liguicdgysials ahtl ¢he ¢dnstrattion of Wistrdaoidesdadndtraparadrapticali ent at i on

| ayers for Iiguid Créﬂ"ﬂi- rrgrterials are well 20 known to a skilled person.
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crystal molecules an angle of {ilt so that the molecules align themselves at an

angle to the surface of the orientation layer rather than lying parallel thereto.

Methods of preparing orientation layers for liquid crystal materials are well

20 known to a skilled person. Customarily used uniaxially rubbed polymer
orientation layers such as, for example, polyimides however impact a series of
disadvantages like dust generation during the rubbing process and destruction
of the thin film transistors. Scratches due to brushing are another problem,
which becomes particularly evident when the pixels are of the order of

25 10 micrometers or less as for instance in microdisplays. Furthermore, the
rubbing process does not allow the production of structured layers.
Alternatively, orientation layers in which the direction of orientation can be
predetermined by irradiation with polarized light avoid the problems inherent to
the rubbing process. In addition, it is possible to provide areas having different

30 orientation and tilt and thus to structure the orientation layer as described for
example in Jpn. J. Appl. Phys., 31(1992), 2155-2164 (Schadt et al.).



Phot oactive materials for the orientation |ayers were al so described for
exanple in WO A-99/49360 (Rolic AG, JP-A-1 0-195296, JP-A-1 0-232400 (both
Sansung Bvecwesn3mevi ces Co., Ltd.), WO A-99/15576( Rol i ®CAGH2084000507

WO A- 99/ 51662 (Kanegaf uchi Kagaku Kogyo KK). Orientation |ayers conpri-s 5
ing materials described in these publications, however, have the
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particul ar agfendigRf ¥nedSoft @§piapors for the production of Iiquid crystal
alignment |ayers, represented by the general fornula I: HZN N2 Al A2 -2

WO 2004/ 013086 PCT/ CH2003/ 000507 wherein
Applicants have now discovered a new class of diamine compounds that can

15 be used in the production of polymer layers, in particular orientation layers for
liquid crystals and in the construction of unstructured and structured optical
elements and multi-layers systems. These novel diamine compounds show
very low light absorbance for wavelengths above 360 nanometer and improved
light stability, which leads to reduced or possibly suppressed degradation by

20 visible light of a layer, such as a liquid crystal orientation layer, containing said
compounds. Furthermore, the liquid crystal orientation layers made from the
materials simultaneously show very good alignment uniformity, excellent

voltage holding ratios and reduced image-sticking phenomena.

25 A first aspect of the present invention provides diamine compounds, which in
particular are useful as precursors for the production of liquid crystal alignment

layers, represented by the general formula |:



Al represents an organic group of |I to 40 carbon atons; 5 A2 represents a
hydr ogen atom or an organic group of 1 to 40 carbon atons. Preferably, Al
and A2 eawb 2eodapeadent |y represent a cyclic, straight- @aaiaa2003/00bseanched
al kyl residue which is unsubstituted, nono-substituted by cyano or 10
fluorine, chlorine, or poly-substituted by fluorine or chlorine, having 1
to 40 carbon atons, wherein one or nore -CH2- groups nay independently be
repl aced by a group B, with the proviso that oxygen atons are not directly
attached to each other, wherein B represents a group selected from-0-,
-CO, -COO0, -OCO, -NRI-, -NRI-CO, -CONRI-, -NRI-COO, -OCONRL-,
15 - NR1- CO'\Wrere CH:CH- C-C- -0-CO 0- and S|(CH3)2 O-SI(CH3)2 and
wherein Rl represents a hydrogen atomor lower alkyl. Further, A and A2
each independently preferably represent a nmesogen group represent ed by
general formyhka | n2 n3 Il  wherein 25
Cl to C3 eagﬁ |nd<|5epD %e sen o@%m[: %}agggggr@h gtog‘gs an alicyclic group,
whi ch i s5unsfbst i renresents a hmdrggematommryngmmﬂqgrqmmdfbiy»d@qaybmo group or by
hal ogen atons, or jhy,& cyclic, straight-chain or branched al kyl residue
which is unsubstituted, nono- or poly-substituted by fluorine, chlorine,
having 1 to 18 carbon atons, wherein one or nore non 30 adjacent -CH2-
groups nmay i €, 2 (- /H,P13086
PCT/ CH2003/ Og%géggﬂgtﬂée%%kesgéfgha qgi%l ﬁe‘%&théOH?a'%zchc %63@%%29§mp a cyano
group, or a Btaf‘ﬁh%j’rﬁ‘k%F@i‘q’t‘ed\’h'%r'ﬁHﬂﬁ@ét'tateﬁymof‘%%ﬁi@t%%w&% or

unsubst irp ut eﬁhorﬂ@{)@ﬂorﬁféb&t tsdrylttﬁréntatédoox/an@nﬁu orfdhrtr?rnle Navirg @ldone, or

pol y-substituted | uorine, chlorine, having 1 to 24 carbon atons,
wherei n one 6#beRATEMS, wherein one or more -CHz- groups may independently be

replaced by a group B, with the proviso that oxygen atoms are not directly
attached to each other, wherein B represents a group selected from -O-, -CO-,
-CO-0-, -O-CO-, -NR1-, -NR1-CO-, -CO-NR1-, -NR1-CO-O-, -0-CO-NR'-,

15 -NR1-CO-NR1-, -CH=CH-, -C=C-, -0-CO-0- and -Si(CH3)2-0-Si(CH3)2- and

wherein R1 represents a hydrogen atom or lower alkyl.

Further, A1 and A2 each independently preferably represent a mesogen group
represented by general formula 1i:
20

wherein

25 CltoC3 each independently represent an aromatic or an alicyclic group,
which is unsubstituted or mono- or poly-substituted by a cyano group or
by halogen atoms, or by a cyclic, straight-chain or branched alky!
residue which is unsubstituted, mono- or poly-substituted by fluorine,
chlorine, having 1 to 18 carbon atoms, wherein one or more non-

30 adjacent ~CH2- groups may independently be replaced by a group B;



5 non-adj acent -CH2- groups may independently be replaced by a group B, or
represents a organic group having a steroid skeleton; S1 represents a

si ngl e bowo 2004/@3@8pacer unit such a straight-chain or [PCarcHeB/@bi0y] ene
group which is unsubstituted, nmono or poly 10 substituted by a cyano group
or by hal ogen atons, having 1 to 24 carbon atons, wherein one or nore
non- adj acent -CH2- groups may independently be replaced by a group B; Z1 ,
Z2 each independently of the other represent a single bond or a spacer 15
unit such a straight-chain or branched al kyl ene group which is unsubsti -
tut ed, nonopor pmégremahyatrbm digmaa bglagen glooup cyanhgronxlabgden at ons,

having 1 to 8 carh Brgh %%VBOrb hEl Qlkyﬂgsﬁ%e \ngﬁrsrlﬂj[%uﬁéihlﬁé@%onﬁz groups

may |ndependentl 0 n3 are each
i ndependent!ly 0 csubeitrtutadruy cﬁnoswﬁsord@f BH@@%B@WY‘SWQ’“W@W provi so that if

nl =nz =n3 = li.rgﬁr% Ighllo'ﬁnéle h§5| '1@§4E%%bﬂaﬁ’fmsbmar‘eh%e armaerekyl residue

whi ch is unsubstituted, t tute cyano or fluorine, chlorine,
or pol yssubsti t utned- atni}adehu@ﬂ-lzneroul@ﬁm@v iﬂ@épeWﬂhBe eolased BY @ ¥Hh at ons,

wherein one or nmy e esae%@é;grggmc%p HAURY RSstdBid dkadempendent |y be
replaced by a group or represen a organi c group havrng a steroid

skeleton. 30 It is preferred that groups Cl to C3 are selected from

pyrini di ne- Z45- di bl dr disph delsueraztrﬁ Magpliniyy| ene,
decahydr onap thalrf\%r’eﬁer@g sq‘ld%&] 3 s¥5 %eert rna ron%get alin-2,6-diyl,

cycl ohexane- 1, 4- dirgnchgdcliy ﬁ;@r%ﬁe'vh'%iwﬁswbs?ﬂ G4PYY3086

PCT/ CHZQ03/ 000507, sub¥fitd %y'ééﬁaﬁ@gr%p%ﬁ%hélbyére&ob% Raviryct 10(24 strai ght-chain
or branched al kyl Tresi IS unsubstltgért ed

pol y- substi t ut ed 4N @remnwherelnroarpﬁeorrawm ??%‘Fnctlw% @r%’fsgéarybon atoms in

whi ch optional | y ,gggpé?,@eﬁw& @@ac@ﬂb}a@gmpw-lz groups are replaced by -0-,
-CO, -COO, -0- and -C=C-. 5 It is especially preferred that

groups Cl to C3 are sel ect ed from cycl ohexane-
Z1 .72  each independently of the other represent a single bond or a spacer

15 unit such a straight-chain or branched alkylene group which is unsubsti-
tuted, mono or poly-substituted by a cyano group or by halogen atoms,
having 1 to 8 carbon atoms, wherein one or more non-adjacent -CHa-

groups may independently be replaced by a group B; .
20 n1to n3 are each independently 0 or 1; and

B is as defined above,

with the proviso thatifn1=n2=n3 =0thenDis a straight-chain or branched
25 alkyl residue which is unsubstituted, mono-substituted by cyano or fluorine,

chiorine, or poly-substituted by fluorine, chlorine, having 5 to 24 carbon atoms,

wherein one or more non-adjacent -CH2- groups may independently be

replaced by a group B, or represents a organic group having a steroid skeleton.

30 It is preferred that groups c1to C3 are selected from pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 1,4- or 2,6-naphthylene, decahydronaphthalin-2,6-diyl, 1,2,3,4-
tetrahydronaphtalin-2,6-diyl, cyclohexane-1,4-diyl and phenylene, which is



1, 4-diyl and phenyl ene, which is unsubstituted or substituted by a cyclic,
strai ght-chain or branched al kyl residue having 1 to 12 carbon atons in

whi ch opwoaaed/d1gosene or nore non-adj acent -CH2- groups PeTECH20M/@od by
-0-, -CO, 10 -COO, -0-CO, -CH=CH and -C=C-. It is preferred that Dis
a hydrogen atom a fluoro atom a chloro atom a cyano group or a

strai ght-chain or branched al kyl residue which is unsubstituted,

nono- substituted by cyano or fluorine, chlorine, or poly-substituted by
fluorine, 15 chlorine, having 1 to 18 carbon atons, wherein one or nore

ncC)nO gﬂj acentunﬂ:li‘stlttged)urp&bsﬁtyteﬂI‘W@F@BﬁiﬁGtrélghthﬂharnajﬂb?éh@ﬂed)ylkyIQeS|dueCO cc
and -0-CO gy%cq/vﬁé'%mtﬁ?%éq‘ E}S’P%s%frﬁ‘%y %{Jﬁt&?%?d’é(ﬁfuaf"?ﬁn%@mn%%vﬂngal kyl, or

represents dronof a2 car@omatmmarvmmgr,ha)p%mn@bde skmbed m-adjatiént {CHS especi ally
preferred that D i 0g m,, a ¢chloro atom a cyano
group or a sg(r?%ﬁsgaﬁ? r%pﬁ%ﬁyﬂ 8 rg{?cgéga% %’ 'e'?’%%@',"%‘év?n ‘1 to 12 carbon
atons, Wherein one or nore non adj acent CHZ groups may i ndependently be
repl aced by 25 -O0CO0O. It

is preferr edi ﬁ%?e“t% p{ﬁ%r %(R‘git Qrguﬁ & gt@r%?ﬁcae%gf%?@ ¥t bond,

-CO- O, - CO-INRitiy| andQihenglede avtithr iaiugbibstitutéd oraubdtitated byzd cadlicyl ene group
which is urgrgﬁﬁ ﬁﬁ%% Spglracargaﬂ{yl r%oﬁée%ub@%t! gtt%tlgﬁ%rgéqa uor.i n@h*,h(:h! ori ne and

cyano, 30 h adj acent
-CH2- gr oup@ptlmlylond@pemtemri gdjwnt dpiﬂz&cgamhpb;arare@raoaqbbB;Oymel n Rl
represents a~~mdr r al kyl. -5 WO 2004/ 013086

PCT/ CH @03/ 086)%7 89‘?‘9| 2‘5%@ preﬁe?’r ‘ed that S1 is selected froma single
coval ent bond, - -CO, -(CH)r, -(CH2)ro0-, -(CH2)rcCo-, -(CH2)rCo O,

5( C'éé) F\Igl ( fréf%h@%?%d&ge(n NERIR&? %m c%_(i)r?) a%m d cyaCO O (CH2)r,
group or a straight-chain or branched alky! residue which i lS unsubstituted,
mono-substituted by cyano or fluorine, chlorine, or poly-substituted by fluorine,

15 chlorine, having 1 to 18 carbon atoms, wherein one or more non-adjacent-CHo-
groups may independently be replaced by -O-, -CO-, -CO-O-, -O-CO-,
-NR1-CO-, -CO-NR-, -NR1-CO-0-, -0-CO-NR-, -CH=CH-, -C=C- and
-O-CO-0-, wherein R1 represents a hydrogen atom or lower alkyl, or represents
an organic group having a steroid skeleton.

20
It is especially preferred that D is a hydrogen atom, a fluoro atom, a chloro
atom, a cyano group or a straight-chain or branched alkyl residue, having 1 to
12 carbon atoms, wherein one or more non-adjacent -CHa- groups may
independently be replaced by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH-, -C=C- and

25 -0O-CO-0O-.

It is preferred that the group S7 is selected from a single covalent bond,
-CO-0-, -CO-NR1-, -CO- and a straight-chain or branched alkylene group which
is unsubstituted, mono or poly-substituted by fluorine, chlorine and cyano,

30 having 1 to 14 carbon atoms, wherein one or more non-adjacent -CHa- groups
may independently be replaced by a group B, wherein R represents a
hydrogen atom or lower alkyl.



-CONRL- (CH2)rNRL-, -CONRL-(CH2)rOCO, -(CH2)roO (CH2)s-,

-(CH2)rCo-O- (CH2)s-, -(CH2)r-O-CO (CH2)s-, -(CH2)rNR1-CO (CH2) s-,

- (CH2) r NRVOCOI4D16@862) s-, - (CH2)r O (CH2) s- O, - (CH2) r CO @CTCHRDE3/@00507
-(CH2)rO-CO- (CH2)s-0-, -(CH2)rNR1-CO (CH2)s-O, 10
-(CH2)rNR1-CO- O (CH2)s-O, -COO(CH2)rO(CH2)s- and -CO O
(CH2)r0-(CH2)s-O, wherein Rl is as defined above, r and s each represent
an integer from1l to 20, preferably from1l to 12, and r + s5 21,
preferably < 15. It is especi ally preferred that S1 is selected froma

si ngl e coval ent bond, -(CH2)r-, -(CH2)r-0-, -(CH2)r-Co O,
CH2)r O CONH (CH2) r,
L5 O GO SRR g s R o ) iR o000 e (021

- (CH2) r NH- CEQQ= (-CHiR)s-~(CH2) fQH29GHzDr@Q|—|29@deO=QG@ﬁrz)rmcoe (CH2)s- O,
CH2) r NH 2
(CO ( )Clr—|2) r Nl—é%(‘igg@a\“g CH%(F]?‘\II?;I(C%'T!) g@@s—s-eaéﬁ-(r eg?résent an integer

from1 fo 1ZCQrN.R? (Cr"lz)rS-CPEJO (%Wesﬁ%ﬁﬂr(&'@b#@d groups S1 include

hyl . I - h I
1 7. hept yT ongO i p g N -CONR- BN G 1D Jo RIS 1" 11 tmtecy!

hon Iene 1, 11- undecyl ene,
1, 12- dodecy|-&ii)r68- %(é'éz)bryf(ct',?)t -GGy &l ‘ECK"E)EN T%Pré‘;('y';)et hyl ene,
3- (met hyl enoe@ﬂzqmﬂymé (CHﬂ ﬁqco O~(CH2)s-O-,

5- (net hyl enogxé% pentyl ene, H{iﬁlﬁ?ﬁ @‘%Lexyl

7- (met hyl enoéSDeBiGPErd2) S’é) (‘ﬁ%’f‘ iz 1Q§ne 9- (et hyl enoxy) nonyl ene,
10- ( metfpy| engy ﬂnRWJw@,(c%)s(amtmlca(mxy)}@r(cte@?'Laﬁue .CO-O-

12- (et hyl engxy) dodecyl en rbonyl oxy) et hyl ene

3- (car bony| ¢%YRbi i ane- V!he(%é%bdﬁ‘qﬁ g(fweg@pw%ﬁénd s each represent an

5- (carbonyl W%,&&r&rth@o préfeaBRITRANY kXY )R8 X e, preferably < 15.
7- (car bonyl oxy) hept yl ene, 8- (carbonyl oxy) octyl ene,

9- (car bonyl oxy) nonyl ene, 10-(carbonyl oxy)decyl ene, -6 WD 2004/ 013086
PCT/ CH2003/ Oﬂeégﬂecnaﬂyp(efmémnyﬂ @kig)saledtedwoﬁn@sin@lécé@éh@by&jpxy) dodecyl ene,

o (car byl SarchetPBRE O eEPREn Ao S EnE O-nr-
(CHg)r—NH -CO-, -CO-O-(CH2)-, ~CO-NH~(CH2)-, -CO-0-(CH2)-O-,
~CO-NH-(CH2)-0-, -(CH2)-NH-CO-(CH2)s-, ~(CH2)-NH-CO-O-(CH2)s-,
~(CH2)r-0-(CH2)s-0-, -(CH2)r-NH-CO-(CH2)s-0O-, ~(CH2)r-NHCO-O-(CH2)s-0O-,
-CO-O-(CH2)r-O-(CH2)s-O-, and -CO-(CH2)-NH-CO-(CHz2)s-O-, wherein r and

20 s each represent an integer from 1t0 12 and r + s < 15.

Examples of preferred groups S1 include 1,2-ethylene, 1,3-propyiene,
1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene,
1,9-nonylene, 1,10-decylene, 1,11-undecylene, 1,12-dodecylene,

25 3-methyl-1,4-butylene, 2-(methylenoxy)ethylene, 3-(methylenoxy)propylene,
4-(methylenoxy)butylene, 5-(methylenoxy)pentylene, 6-(methylenoxy)hexylene,
7-(methylenoxy)heptylene, 8-(methylenoxy)octylene, 9-(methylenoxy)nonylene,
10-(methylenoxy)decylene, 11-(methylenoxy)undecylene,
12-(methylenoxy)dodecylene, 2-(carbonyloxy)ethylene,

30 3-(carbonyloxy)propylene, 4-(carbonyloxy)butylene, 5-(carbonyloxy)pentylene,
6-(carbonyloxy)hexylene, 7-(carbonyloxy)heptylene, 8-(carbonyloxy)octylene,
9-(carbonyloxy)nonylene, 10-(carbonyloxy)decylene,



6- (car bonyl am no) hexyl ene, 7-(carbonyl am no) heptylene, 5

8- (car bonyl am no) octyl ene, 9-(carbonyl am no) nonyl ene,

10- ( car bowgpl2ac/me)sdecyl ene, 11-(carbonyl am no) undecyl en@CT/CH2003/000507

12- (car bonyl am no) dodecyl ene, 3-propyl eneoxy, 3-propyl eneoxycarbonyl,

2- et hyl enoyl oxy, 4-butyl eneoxy, 4-butyl eneoxycarbonyl, 3-propyl enoyl oxy,
5- pept yl eneoxy, 5-pentyl eneoxycarbonyl, 4-butyl enoyl oxy, 6-hexyl eneoxy,
6- hexyl eneoxycar bonyl, 5-pentyl enoyl oxy, 7-heptyl eneoxy,

7- hept yl eneoxycar bonyl , 6-hexyl enoyl oxy, 8-octyl eneoxy,

8- oct yl eneoxnie(aatbonyldxyundbeydnd, ¢éRgedriconylox@dndetyleaneoxy,

9- nonyl eneo arbanyl -octyl eng xY. .10- decy| eneoxy,
10-decy|eneggéﬁggﬂgﬁvw?%ﬂgﬁ%%@?gﬁ%éﬁaéyw%%fgﬁﬁﬁh%cyIeneoxy, 15

11- undecyl ere@aspoaylbuing)butyléned 6€gdrboryidnung)perdigleskmdecy| eneoxy,

12- dodecyl e - vl - pr opyl eneam nocar bonyl ,
4-buty|enea2§§%§%ﬁggﬁy hmgiég%?aggﬁééﬁgﬁﬁggéégﬁéﬁi

6- hexyl énearfi-feadmnijaminb jochddrepdytasberatanmiox)aomdang! ,

To-deoy! enoal CaReRiibe BN (FIEARARERRSRANeRD.

12- dodecy! eri@agaibondamivajgodeqylenehPEaRyisaedtyn§pemyleagoxycarbonyl,
3- propyl eneca LR | g Nelo

5- pentyl eneg%?tgg%(% a ’%f’“’g@ﬁﬁ’% gﬁg ar E%%%'ggnhﬁnga propylenoyloxy,
7- hept y| enecupgivignapHy.fopentvienaoyyeanarut Adwimensyingy, 6dexyleneoxy,

9- nonyl gnecas_RaREnaRyBabodd; ﬁﬁ&%ﬂéﬁ%&?ﬂﬁéﬂtﬁ@ﬁé&y, 11
- undecyl enecar bonyl am no, 2- (et hyl enoxg//% et hanoyl oxy,

3- (et hyl enodkbgRiviepspesaitonsl BriscHertRINy3-BeBYeBdXy car bony! |

4- (et hyl enaxydtEhedx@eervorft, @W%tpnyér@%@xy{)gmanybﬁw@ar bonyl ,
ano Ienogg ent yl oxy, 30

3- (et hyl enoxy) pr op | oxy, 5-(net

5- (et hyl eno%w%'}yéernew&%sbea b AGIenayieryed PPbut anoyl oxy,

6- (met hyl enoxyddigrnbdarbbnyll, EhdnieRB Py, hexiybiesyismaniony!

> (Bt R N ) Ry by oyl 10 B oS 12 Rty by, 7
12-dodecyleneoxycarbonyl, 11-undecylenoyloxy, 3-propyleneaminocarbonyl,
4-butyleneaminocarbonyl, 5-pentyleneaminocarbonyl,
6-hexyleneaminocarbonyl, 7-heptyleneaminocarbonyl,
8-octyleneaminocarbonyl, 9-nonyleneaminocarbonyi,

20 10-decyleneaminocarbonyl, 11-undecyleneaminocarbonyl,
12-dodecyleneaminocarbonyl, 2-ethylenecarbonylamino,
3-propylenecarbonylamino, 4-butylenecarbonylamino,
5-pentylenecarbonylamino, 6-hexylenecarbonylamino,
7-heptylenecarbonylamino, 8-octylenecarbonylamino,

25 9-nonylenecarbonylamino, 10-decylenecarbonylamino,
11-undecylenecarbonylamino, 2-(methylenoxy)ethanoyloxy,
3-(methylenoxy)propyloxy, 3-(methylenoxy)propyloxycarbonyl,
4~(methylenoxy)butyloxy, 4-(methylenoxy)butyloxycarbonyl,
3-(methylenoxy)propanoyioxy, 5-(methylenoxy)pentyloxy,

30 5-(methylenoxy)pentyloxycarbonyl, 4-(methylenoxy)butanoyloxy,
6-(methylenoxy)hexyloxy, 6~(methylenoxy)hexyloxycarbonyl,
5-(methylenoxy)pentanoyloxy, 7-(methylenoxy)heptyloxy,

10



WO 2004/ 013086 PCT/ CH2003/ 000507 7-( et hyl enoxy) heptyl oxycar bonyl ,
6- (et hyl enoxy) hexanoyl oxy, 8- (net hyl enoxy) oct yl oxy,

8- (et hyl woekedy@adasgl oxycar bonyl, 7- (nmet hyl enoxy) hept an®giTa#2003/000507
9- (net hyl enoxy) nonyl oxy, 9-(net hyl enoxy) nonyl oxycar bonyl ,

8- (et hyl enoxy) oct anoyl oxy, 5 10-( net hyl enoxy) decyl oxy,

10- (et hyl enoxy) decyl oxycar bonyl, 9-(net hyl enoxy) nonanoyl oxy,

11- (et hyl enoxy) undecyl oxy, 11 -(nethyl enoxy)undecyl oxycarbonyl ,

10- ( et hyl enoxy) decanoyl oxy, 12-( et hyl enoxy) dodecyl oxy,

12- (et hy| erfekysthitetosy)hentylogydadion, 6-lhethflesdiy)iexanoydxyndecanoyl oxy,
3-(net hyl en fPeWé o - Xy) but yl am nocar bonyl ,
5- (net hyl eng )"3{ nt y}(@mﬁg grgg(g{rlyywenjogy)?ﬁgpﬁbc{g}eﬂr@g@) hexyl am nocar bonyi ,

7- ( met hy| endxymetistanpkyhepiscepdynymethgetoxyinopylexoxy) oct yl ani nocar bonyl ,

9- (et hyl engy ‘%ﬂﬁ’% cyl am nocar bonyl ,
11( (et %yl eno@ egwgw&@car%{‘)yl %Wetﬂ%@lyfo%ﬂéﬁgge Y Y

12- (et Byl eril WW&@@W)@%M&%WWer@XY)dE@M@WbQW,et hanoyl ami no, 15

3- (met hyl enay &{MQWB%H@BxyAH((H%HﬁAQnGJ&g ARybANOY am no.

5- (et hyl enoxy) pent anoyl am no héexahoyl ani no,

7- (met hyl endh m&wte@ﬁwmﬁcw@xyoarquh f K@ﬁbww%m@@mmno
9- (et hyl en0|>szy)T{éﬂm@w)améwnoxylQz((n%mal)énsmaa@eeﬁsg&gwoa gino, 11

- (et hyl enoxy) undecanoyl am no éf | enoxy) do |'am nocar bonyl, 20
2- (car bonyl 015 Wﬁﬁ‘@&ﬂ chagos(l@%(r Hﬁ?ﬁ‘b’?%’i@!?ﬁﬁ%’%ﬁvocarbony
3- (car benyl ox éﬂﬁ)ﬂﬁﬂb&%l& mrnﬂwkbongh 6 GRABIIBNHOPPENBIE N8 bonyl,

A FAAR 2L B I R e L R )

4- (car bonyl cacm)etwétmy)bewmmurﬁméﬂa@htup@ym@my&h@@wdhwmn%arbonyl

7 (car bonyl oREMRRRGSS T acasiyT S PR IP IRy A BaRPEarbony,

6- (car bonyl onnyy)dwecy&n(umﬁ:abmnw DWétbyzléw)q)'ethanoylammo

o- (oar BBy 8%%%&%;’10& O L T

5-(methylenoxy)pentanoylamino, 6- (methylenoxy)hexanoy|amlno

7-(methylenoxy)heptanoylamino, 8-(methylenoxy)octanoylamino,
9-(methylenoxy)nonanoylamino, 10-(methylenoxy)decanoylamino,
11-(methylenoxy)undecanoylamino, 12-(methylenoxy)dodecylaminocarbonyl,

20 2-(carbonyloxy)ethanoyloxy, 3-(carbonyloxy)propyloxy,
3-~(carbonyloxy)propyloxycarbonyl, 4-(carbonyloxy)butyloxy,
4-(carbonyloxy)butyloxycarbonyl, 3-(carbonyloxy)propanoyloxy,
5-(carbonyloxy)pentyloxy, 5-(carbonyloxy)pentyloxycarbonyl,
4-(carbonyloxy)butanoyloxy, 6-(carbonyloxy)hexyloxy,

25 6-(carbonyloxy)hexyloxycarbonyl, 5-(carbonyloxy)pentanoyloxy,
7-(carbonyloxy)heptyloxy, 7-(carbonyloxy)heptyloxycarbonyl,
6-(carbonyloxy)hexanoyloxy, 8-(carbonyloxy)octyloxy,
8-(carbonyloxy)octyloxycarbonyl, 7-(carbonyloxy)heptanoyloxy,
9-(carbonyloxy)nonyloxy, 9-(carbonyloxy)nonyloxycarbonyl,

30 8-(carbonyloxy)octanoyloxy, 10-(carbonyloxy)decyloxy,
10-(carbonyloxy)decyloxycarbonyl, 9-(carbonyloxy)nonanoyloxy,
11-(carbonyloxy)undecyloxy, 11-(carbonyloxy)undecyloxycarbonyi,



30 8- (carbonyl oxy) oct anoyl oxy, 10-(carbonyl oxy) decyl oxy,

10- (car bonyl oxy) decyl oxycar bonyl , 9-(carbonyl oxy) nonanoyl oxy, 11

- (car bonyWwoxg)amamssyl oxy, 11 -(carbonyl oxy) undecyl oxycaPicargH2003/@0300
2004/ 013086 PCT/ CH2003/ 000507 10-(carbonyl oxy) decanoyl oxy,

12- (car bonyl oxy) dodecyl oxy, 12-(carbonyl oxy)dodecyl oxycar bonyl, 11

- (car bonyl oxy) undecanoyl oxy, 3-(carbonyl oxy) propyl am nocar bonyl ,

4- (car bonyl oxy) but yl am nocar bonyl, 5-(carbonyl oxy) pentyl am nocar bonyl ,
6- (car bonyl oxy) hexyl am nocar bonyl, 5 7-(carbonyl oxy) heptyl am nocar bonyl ,
8- ( car bony| dfygarbenylexyidessamimy12-(cadoidexidndecyx) nonyl ani nocar bonyl ,

10- ( car bonyl | am nocar bonyl ,
12- Ecar boniI‘Ig %bgs@e@:)@wgglgg}gigeﬁgkn l 11‘3 iearﬁ&ry‘{ oxy% %Qggyl am no, Y
3- (car bonyl @x(yg PRYIeMBOCarb@RyA A1 6er p@y&%ymtﬁmy\paafbwl 10

5- (car bonyl %2%3@@WIWér@ﬂéﬂﬁoca@bérﬁ@%Q@éﬁﬂbWW QR&Ho@HPbBHyl

7- (car bonyl oxy) hept andyl am no, (car ony oxy) oct anoyl an no

9- ( car bényl JX(WFHBMW%W'%MO@TWWQISH PRHPVIRCEAFBDPeaTPo 11

- (car bonyl oxy bé%@ﬁ;ﬂ@)Wdr@Mﬁbcaﬂb%hﬁllC%-Q@FBHn?%X dedlemihaddmagar bonyl
6- ( 3- propyl eneam nocar bonyl oxy) hexyl ene propyl eneoxy) hexyl ene, 15
6- ( 3- pr opy! deA ?MWP%E%CV'@“PSC% M1 eneami nocar bonyl oxy) hexyl oxy,

g (i pr o%l ?QQ@%BW%MEQIM@&S&arb&M 3-(pHBBNISHGRRARIRATIRANY | ) hexyl oxy,

3. El nerrfhy?/@?@griygﬁe &Xﬂ%ﬂﬂon%@%onyloxy Ybutanoylamino,

g (é m;ﬂohyl @X@@ﬁbbhh@%&)d)égﬁa’rﬁb?rahﬁrﬁw|6|C(l§a(rb0|%r|c§)x3,f)HméﬂiWIa&mﬁ@Xycar bonyl) et hyl ene,
met eneoxycar bon r.o oxycarbo oXY, .

o (1 ot hy | CHEERS B DO T B B DO OB anoamino,

6- ( 3- propyl er{eapbxoaﬁbiopmﬁamyladn&myh@(&rboﬁylbﬁy)pé@nwlememxycar bonyl ) hexyl ene,

g EEIL. x% Eg: eﬂggﬁb g@%y %\ﬁy%ﬁcgﬁg-’(carE%nyloxy)dodecylaminocarbonyl

6- ( 1- net hy| eé@gropera=homydajdoeyipkghexylene, 6-(3-propyleneoxy)hexylene,

15 6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneaminocarbonyloxy)hexyloxy,
6-(3-propyleneaminocarbonyl)hexyl, 6-(3-propyleneaminocarbonyl)hexyloxy,
2-(1-methyleneoxy)ethyloxycarbonyloxy,
3-(1-methyleneoxy)propyloxycarbonyloxy,

6-( 1-methyleneoxy)hexyloxycarbonyloxy, 2-(1-methyleneoxycarbonyl)ethylene,

20 3-(1-methyleneoxycarbonyl)propyloxycarbonyloxy,
6-(1-methyleneoxycarbonyl)hexyloxycarbonyloxy,
6-(3-propyleneoxycarbonyloxy)hexylene, 6-(3-propyleneoxycarbonyl)hexylene,
2-(1-methyleneaminocarbonyi)ethylene,
3-(1-methyleneaminocarbonyl)propylene,

25 6-(1-methyleneaminocarbonyl)hexylene,
6-(3-propyleneaminocarbonyloxy)hexylene,

6-(3-propyleneaminocarbonyl)hexylene and the like.

It is preferred that the groups Z1 and Z2 are selected form a single covalent
30 bond or a spacer unit such as a straight-chain or branched alkylene group,
which is unsubstituted, mono or poly-substituted by fluoro atoms, having 1 to 8

carbon atoms, wherein one or more non-adjacent -CH2- groups may independ-



6- ( 3- propyl eneam nocar bonyl oxy) hexyl ene,

6- ( 3- propyl eneam nocar bonyl ) hexyl ene and the like. It is preferred that the
groups Ziwerdodin3d@ee sel ected form a single coval ent 3@CharHRo@008508pacer
unit such as a straight-chain or branched al kyl ene group, which is
unsubstituted, nono or poly-substituted by fluoro atons, having 1 to 8
carbon atons, wherein one or nore non-adjacent -CH2- groups may independ -9
WO 2004/ 013086 PCT/ CH2003/ 000507 ently be replaced by a group sel ected
from-0-, -CO, -COO, -OCO, -NR1-CO, -CONRL-, -CHCH, -CC, and
wherei n Rl ey eseplased b pdrageseleciddronofO4, d@@+;, -GOkOH, -OL 0+ i s especially
preferred that,t ou Z1l a ect forma sin coval ent
bond or a sd&%ep?% -%[O %ch %{H Sgalzéﬁf rpéwhergpﬂ r FREFERSA f°8ﬁ8 group

havi ng 1 togathn¢a¥Flbasr &ak@ns, wherein one or two non-adjacent -CH2- groups
may i ndependently be replaced by a group selected from-0-, -CO, -COO,

-0-CO. 10 It is preferred that n2 =1 and n3 = 1. It is especially
preferred tihag egﬂecmu@pm&rkemaﬁhagmnds ABand 2?2 afbsdidctetlifond-arsdigie O then it is

especially preferred that L ou n roid skel eton.
It is prefelPRIPRRQRd PR sg?c&rgpg CBQQSZ @t'g al 858% rI‘egiséf'@ Sr'legcr)c?Ll A

3- chol est anyaving @0 du:erboﬁ@atcBys tvherenreomﬂsor tvGliRhradjagaot -C(-I@kmsps it should be
under stood to i.nclud r.ai ' r al k n roupi Ngs

cont ai ni ng Mr" epc?&ﬁ%'?s}h WECG ép@@ﬁé\?%'ﬁ%%%gb?t edet g(rx?nd)ar omatic" it
shoul d be ungezt®tood to include optionally substituted carbocylic and
heterocyclic groups incorporating five, six or ten ring atons, e.g. furan,

phenyl , 0 pyridi ne, pyrimdine, naphthalene, or tetraline units.
It is preferred that n2 =1 and n3 = 1.

it is especially preferred that n1 =0 withn2 =1 and n3 = 1.

15 If n1+n2+n3 = 0 then it is especially preferred that D is an organic group having

a steroid skeleton.

It is preferred that the steroid skeleton is a 3-cholesteryl or a 3-cholestanyl
residue.

20
By the terms ~(CH2)r- and -(CHz)s- it should be understood to include straight-
chain or branched alkylene groupings containing r or s carbon atoms

respectively.

25 By the term "aromatic” it should be understood to include optionally substituted
carbocylic and heterocyclic groups incorporating five, six or ten ring atoms, e.g.

furan, phenyl, pyridine, pyrimidine, naphthalene, or tetraline units.

By the term "phenylene" it should be understood to include 1,2-, 1,3- or
30 1,4-phenylene, which is optionally substituted. It is preferred that the phenylene
group is either a 1,3- or a 1,4-phenylene. 1,4-phenylene groups are especially

preferred.

-10 -



By the term "phenylene"” it should be understood to include 1,2-, 1,3- or 30
1, 4- phenyl ene, which is optionally substituted. It is preferred that the
phenyl enewOogooup3ess either a 1,3- or a 1, 4-phenyl ene. 1p¢TpirEmed/@ns7gr oups
are especially preferred. -10 WD 2004/ 013086 PCT/ CH2003/ 000507 By the .
term"lower alkyl' it should be understood to include straight chain and
branched hydrocarbon radicals having froml to 6 carbon atons, preferably
froml to 3 carbon atonms. Methyl, ethyl, propyl and isopropyl groups are 5
especially preferred. By the term™alicyclic" it should be understood to

i ncl ude non-aromatic carbo- cyclic or heterocyclic ring systens with 3 to

10 carbon atEerme tq‘?‘mg'lowe?%ﬁ(blgﬁrsﬁ)WQ% ﬁé’e%tggcﬁj{oaiﬂa %%t%é‘-%]? 8ﬁt 8954

cycl opent ene,” cycl ohexahe, “cycl exene ngﬂd decal i ne.
By the ter mbranp@led bydrscaraorgmdwahdaawngrfrobr *atmwbm &iphsr wefetabdy whi ch is

unsubsti -t yl,ay tcggQQrP?Hgﬁ}nilsI. Hﬁe@m Q%hyﬁé?d}ﬁla s\S/’Hlfd HE&;&!&%\}I Bl%gpgg fOr i ne,  or

pol y-substi tuted uori ne, ori ¢arbon at ons,

wher ei n5one espesidlyereferied.5 adj acent - CH2- groups may i ndependent|y be
replaced by a group B," it should be understood to include groups sel ected
fromthe group conprising nethyl et hyl, propyl, isopropyl, butyl,

i sobutyl, sdb-thatgm "a’cl%llcl' Eil?h?lllkj be eRdesistood vipelgs non- a@yftﬁtlgpelﬁ)pyl hexyl ,

cycl ohexyl | c@@@&'heté?@éyﬂlo rnr%%é’thms‘dﬁlﬁ)ﬂ to 1%%%\‘\|ator99dee§ 3-met hyl pentyl,
allyl, but-3-en-1-yl, pent én-1-yl, hex-5-en-1-vyl pynyl 20 butynyl,

pentynyl, mEVABRPPARR, w&ss&g}but@w@@M@Penta@emy@b@wten%lwélszlstexan@,ow@oxy,

Sec- but,@xy HeREhe, RYSIONKadidREbND Sckiind. Sopent yl oxy, cycl opentyl oxy, hexyl oxy,
cycl ohexyl oxy, heptyloxy, octyl oxy, nonyl oxy, decyl oxy, undecyl oxy,
dodecyl oxy, 3-nethyl pentyl oxy, allyloxy, but-3-enyl oxy, pent-4-enyl oxy,

cyl ohexyl metgyoney ,ternCY,%I@prﬁighk &ﬁiim@%bfancfﬁéﬂfw&yw‘e@fdb@%ich iCtmeryEar bonyl ,
g;gpgﬁ{girbgp%g nog Fﬁﬁﬁ carbon %%gﬁ%carbogy |sobutoxycarbonyl
ycdrignypno-sy RYENHEAPY §1 RPYBBIHE
i sopent yl oxyfarihgrilorine, hevingpant § kavbypa atdmmydherel’leéir)d @w@rarnbﬁnyl
cycl ohe%%yl OXQ&?aacreRt @qg- groups may independently be replaced by a group B," it should
be understood to include groups selected from the group comprising methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
cyclopentyl, hexyl, cyclohexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
3-methylpentyl, allyl, but-3-en-1-yl, pent-4-en-1-yl, hex-5-en-1-yl, propynyl,

20 butynyl, pentynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, cyclopentyloxy, hexyloxy,
cyclohexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy,
3-methylpentyloxy, allyloxy, but-3-enyloxy, pent-4-enyloxy, cylohexylimethoxy,
cyclopentylmethoxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyi,

25 isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl,
cyclopentyloxycarbonyl, hexyloxycarbonyl, cyclohexyloxycarbonyl,
octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl,
dodecyloxycarbonyl, 3-methylpentyloxycarbonyi, allyloxycarbonyl,

30 but-3-enyloxycarbonyl, pent-4-enyloxycarbonyl, cylohexylmethoxycarbonyl,
cyclopentylmethoxyecarbonyl, acetoxy, ethanoyloxy, propanoyloxy,

isopropanoyloxy, butanoyloxy, isobutanoyloxy, sec-butanoyloxy, pentanoyloxy,

11 -



oct yl oxycar bonyl , nonyl oxycarbonyl, decyl oxycarbonyl, undecyl oxycarbonyl,
dodecyl oxycar bonyl , 3-net hyl pentyl oxycarbonyl, allyl oxycarbonyl, 30

but - 3- enyWwoxgerrbeayl , pent - 4- enyl oxycar bonyl , cyl ohexyPegtdregz@niany| ,
cycl opent yl met hoxycar bonyl, acet oxy, ethanoyl oxy, propanoyl oxy,

| sopr opanoyl oxy, butanoyl oxy, i sobutanoyl oxy, sec-butanoyl oxy,

pent anoyl oxy, - 11 WO 2004/013086 PCT/ CH2003/ 000507 i sopent anoyl oxy,
cycl opent anoyl oxy, hexanoyl oxy, cycl ohexanoyl oxy, (4-

propyl cycl ohexyl ) met hoxy, (4-propylcycl ohexyl)carbonyl oxy, (4

pent y| benzoydopertanoyietyacysidpentanoyiayaneanoyyxy, dedateasmayloxy, (dndecanoyl oxy,

dodecanoyl o | 0 ent - 4- enyl oxy, acetyl,
5 et hyl car béﬁoﬁy,ﬁyg?%%%@g{rﬂ%%p?‘?/b'%&/lc ropyﬁ%‘%ﬂt{(?x@(y’ ‘gut yl car bonyl ,
i so}auth yl c?r Ipentylbenzayfoxyu pgthoedxgnydnanpgotyy Hecambgloyy, undefmpeylbw, car bonyl ,
cycl ohexyl c Y &9@*
undecyl car bgggelgﬁ%l)olggg? rh%tﬁ%ony Aw!oQ?%&(égeLB@Q%yeangéhﬁ@k ‘pr Opoxy,
i rrﬂ] ho§y31eﬁwg>elcbo;nyl Qrgﬁ;ifb&%tlm@pylczrbmbbupmgbenmxy, 10 - —_—
et hoxy opentyny
4- pentyneca?%gnylcg%?y%spr ka%g Wéfél‘%? X’ Bﬁéfenygﬁc &} %!ty 2-fl uoroet hyl ,
trifluor onelCVﬁ}q’heXﬂCQerDY'rqthQ?&%‘ét n9nylcarborm+dpemaibmwhf | uorooctyl, 1 H1

H, 7H dod I but yl ) et hyl ,
e dodecatpies gy o A 0OBG S e R oL 1) ot

per
per f | uor obuymet °>1Ms1 B@ppm8rrmib®tyythoxqoé’r|ﬁomep%@w»<y, perf | uor ononyl ,
1-f1 uorgpr opQtHoxyB- ﬁérﬂ)ﬂé@?%h&hﬂ&y 42peH§MgB%Pr5Q¥PﬂBF8pen gr.d i fluoropropoxy,

3-f1 uor opropoxy | uor opr opox | uor opr opoxy,

trifluor omaflfﬂ?ﬁiy S%b?'moxm%ropﬂgaxxth%y't%Pfﬁp*yloyheavl@m 2dHaiostiyh  br anched
al kyl resi duelumnfémhylszmwmaidetnyt ﬂW1H§Qnt8@é&ﬂ§&@§étMt Ut ed by cyano or
fluorine, lor#’l?’aﬂa aE(g)ﬁsubstltutedb i ne, having 1 to
24 car bon atB’ gpesaugRBeRiyl, Zrinesiyasep gb’éﬁt(pe'ﬂWQbUtQj'MM’s may
I ndlepgndent IZXPWU@ﬁﬁé)@ﬂl)etglyle (@@Jm@)ethwp&ﬂﬁbﬁbﬁo&ﬂ?hpe:rm%%bﬁﬁ)?md to 5
i nclu grou ct e rom t S nmet hy et hy pr opy
i soprog‘f/ Bg%i’m %a?r{)porogcég ‘Eﬁ%{"fﬂrgn 'fh‘ﬁf‘iﬂ OPOX%nt yl , i sopentyl
hexyl , 1-fluoropentyloxy, 2-fluoropropoxy, 2,2-difluoropropoxy, 3-fluoropropoxy,
3,3-difluoropropoxy, 3,3,3-triftuoropropoxy, trifluoromethoxy and the like.

By the term " straight-chain or branched alkyl residue which is unsubstituted,

20 mono-substituted by cyano or fluorine, chlorine, or poly-substituted by fluorine,
chlorine, having 1 to 24 carbon atoms, wherein one or more non-adjacent
-CHg- groups may independently be replaced by a group B," it should be
understood to include groups selected from the group comprising methyl, ethyl
propyl, isopropyl, butyl, isobutyl, sec-butyl, fert-butyl, pentyl, isopentyl, hexyl,

25 heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 3-methylpentyl, allyl, but-3-en-1-yl,
pent-4-en-1-yl, hex-5-en-1-yl, propynyl, butynyl, pentynyl, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
isopentyloxy, hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy,
dodecyloxy, 3-methylpentyloxy, allyloxy, but-3-enyloxy, pent-4-enyloxy,

30 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,

pentyloxycarbonyl, isopentyloxycarbonyl, hexyloxycarbonyl, octyloxycarbonyl,
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25 heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 3-nethylpentyl, allyl,
but-3-en-1-yl, pent-4-en-1-yl, hex-5-en-1-yl, propynyl, butynyl, pentynyl,
met hoxy, WODROKy13086r opoxy, | sopropoxy, butoxy, i sobut oxPCTEER2063A00307,
tert-butoxy, pentyloxy, isopentyloxy, hexyloxy, heptyloxy, octyl oxy,
nonyl oxy, decyl oxy, undecyl oxy, dodecyl oxy, 3-nethyl pentyl oxy, allyl oxy,
but - 3- enyl oxy, pent-4-enyl oxy, 30 nethoxycarbonyl, ethoxycarbonyl,
propoxycar bonyl , isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec- but oxycar bonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
2004/ 013086 . PCE] CLB00% ADRA0T 00U et ol - A6y, aycar bony|

ecyl oxycar bony
undecyloxycafﬁw%é}g%g8ﬂ@% PG%V%Q@%%W@F% Fé ﬁ%%ﬂ@? 8%% xycarbonyl
al Ihyl ox?/car bemtyd- ensﬂnnyeé}bmwylanatpxwdﬂmmylpxy, m&manéylﬁqy}sompaﬁd@mgy, : aclet OXY,
et hanoyl oxy p 0X i s utanoy oXxy,
sec- but anoy 81)%8}9%@&%{3%&%?0 § 9 %esco ﬁé%F’SQ{% g Wé?%
oct anoy¥ oxy hexanasiory;|, oxtynoydtmyamm;alnoydgxy, dea:temylnm,yluoatgcanoylmd@canoyl oxy,

3- net hyl pen et
ethylcgrgongi gﬁxﬁkgﬁkﬁﬁvﬁﬂx g%mﬁﬁﬁpégﬁggﬁypgéxi?@ﬁ y%%ﬁ@l
i sobut yl car Etkwkﬁlarbognlcpfbaﬂsqrbmybml’qpylmerbtowlchmtﬂom'pbnyl| sopent yl car bonyl ,

octyl car bo n)gobrtgegabbﬁgt %&Mylca‘f’%%/‘ ‘b%ﬁtﬁfé?%lonv Lﬁg&ﬁ%}@ylc%%c}ﬁ?/r'y ¥

dodecyl car bony oxyadcet
3- met hoxy- 1OpWISpBRY!, nczwheltbﬁmdy@eqymsbonﬂr umpvlgqrbmmtdodewcarbonyl

1 SChoxy 3 RO Bltony 31 K po o ARBIOKTHL 0w, > ol O OBty Y

4- pent ynecar bon { oxyhexyl oxy,
2- f | uor oet hytmethexyethesy, @n@@mgwoxygthgxya -1tetmq>qyn3owéwwl 3- bmtym/quy

H tad L |5,
2- Fggr?l 58?20@5&?&% i chﬂor&';ﬁe% 1y| E(l?;egbufggﬂi ?@@BE‘% y%?l}lor ohexyl ) et hyl ,

2- (per f | uor SoREeRY! ‘)"é‘t‘woxyfr?e l#qr%h)dptflﬂ}pgm)me E'r?—?t?dflfbmj@ﬁsthyl per f | uor ohept yl ,
per f 1 uor ooctiy, 1,H-Béﬂtédiétﬁﬂl§6?&m{3}l 1#11##%&@&9&@% dr,f 1 uor opent yl oxy,

2-fl uor opr opox uoropropo y opox -di f |1 uor opr opoxy,
3,3, 3-fPifl %P%rﬂwaew' )t pﬁmueﬁ»@ub/a)sztywa%ﬂpq Hhedletd.

2-(perfluorodecyl)ethyl, perfluoropropyi, perfluorobutyl, perfluoroheptyl,
perfluorooctyl, perfluorononyl, 1-fluoropropoxy, 1-fluoropentyloxy,
2-fluoropropoxy, 2,2-difluoropropoxy, 3-fluoropropoxy, 3,3-difluoropropoxy,
3,3,3-trifluoropropoxy, trifluoromethoxy and the like.

20
Further A1 and A2 each independently preferably represent a photoreactive
group which can be photoisomerized and/or photodimerized on exposure to UV
or laser light.

25

Preferably, the photoreactive groups are able to undergo photocyclization, in
particular [2+2]-photocyclization.

Preferably, the photoreactive groups are sensitive to UV or laser light, in
30 particular linearly polarized UV light.
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Further Al and A2 each independently preferably represent a photoreactive
group whi ch can be photoi soneri zed and/ or photodi neri zed on exposure to W
or | aser wWo@ht4/012@86Pr ef erably, the photoreactive groupsPaT&HI003200087under go
phot ocyclization, in particular [2+2]-photocyclization. Preferably, the
phot oreactive groups are sensitive to UV or laser light, in 30 particular
linearly polarized UV light. -13 WO 2004/013086 PCT/ CH2003/ 000507

Preferred photoreactive groups include cinnanates,

benzyl i denepht hal i m di nes, benzylldeneacetophones di phenyl acetyl enes

sti | bazol esPreferrad photospacine gromsencludmtlemamatesi@snszdenﬁphmwwimne acetic

acid der ! Vel Y amendRELbRHAY hﬁﬁg@ﬂc@w@@sggemsan@c% qoAgRbgs, couarins,

benzyl i den enon erred photoreactive
groups are malpinesides, edcibyarggidenabcdtiorasidl dedvatives, pagisylarly prefersed Sz \ YFllea

ésr |X di SeGZ g'gotépseﬁ %X%rlw%fﬁ,l Op‘ﬁ%fn é%eﬁzyl@%ﬁ&%@f&*)ﬁermﬁ'éb Brdhdlen2, 5-diyl,

eny ene, uranyl ene, 1,4- or
2, 6- naphthwhmhs or phenyl ene, which is wunsubstituted or nobno- or
pon substituted by fluorine, chlorine or by a cyclic, straight-chain or
branched al kyl residue which is unsubstituted nono- or poly- substltuted by
fluorine, cMbgmreferrechphatergadiive @raups@se presented by general formulaé llla

and llib:
X

"""" TONL

Y F lla

10

~S§—Q Y lilb

wherein

E represents pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene,
15 2 5-furanylene, 1,4- or 2,6-naphthylene, or phenylene, which is
unsubstituted or mono- or poly-substituted by fluorine, chlorine or by a
cyclic, straight-chain or branched alkyl residue which is unsubstituted
mono- or poly-substituted by fluorine, chlorine, having 1 to 18 carbon
atoms, wherein one or more non-adjacent -CHz- groups may
20 independently be replaced by a group J, wherein
J represents a group selected from -O-, -CO-, -CO-0-, -0-CO-,
_NR1-, -NR1-CO-, -CO-NR-, -NR1-CO-0-, -O-CO-NR1-,
-NR1-CO-NR-, -CH=CH-, -C=C-, -O-CO-O- and
-Si(CH3)2-O-Si(CH3)2-, an aromatic or an alicyclic group, and

25 wherein R1 represents a hydrogen atom or lower alkyl;
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atonms, wherein one or nore non-adjacent -CH2- groups may 20 independently
be replaced by a group J, wherein J represents a group selected from-0-,
-CO, -COW02004/0@3@86- , -NR1-, -NR1-CO, -CO NRL-, -NRl-EOT@H20030D0ED7NRL- ,
-NR1- CO- NR1-, -CH=CH, -C=C-, -0-CO-0- and -Si(CH3)2-0-Si(CH3)2-, an
aromatic or an alicyclic group, and 25 wherein Rl represents a hydrogen
atomor |ower alkyl; -14 WO 2004/013086 PCT/ CH2003/ 000507 F represents
-OR2, -NR3R4 or an oxygen atom which defines together with the ring E a
coumarin unit, wherein R2, R3 and R4 are selected from hydrogen, a cyclic,
strai ght-chgin orepbdss@nmal KRPR# esartiosggiad atom, Wrmshmwu@stogemeed, nmono- or
pol y-substi tuted chl.ori hav 4 n at ons,
wher ei n one or anﬁtn?orwga%F§88W?r'n@ th?eghhé‘qaﬁ 'e%pseen%igft)l y be
replaced by a gr aum Wdragien R3cytic, sIRéughbgmm@rbrarﬁcchema.‘fkynésﬂuaMh@ycl icri ng, G

hydr o
br anched al kyl grotpoutaRe: Bouhel RRPSR b by RiorRe BRI, 0, 2 by

cyano, §luorine, 1abRércarmen atmans, ndefein onger roeretnon- a@iiaﬁﬁet, ONIeQI@iJnS one or

nmore -CH2- groups_ _ay. in with the
provi so that oxyﬁbep( 'iqeé’r‘%gg ﬁ&%‘%&%ﬂ)%ﬁ%ﬁpj ﬁe@Jog{g‘? g%rﬁ? H@ﬁﬁl‘eot her; 15 S2
S3 each independémmiayCefgahhmhonh@r represent a single bond or a spacer
unit such as a straight-chain or branched al kyl ene group which is
unsubstituted, nono or poly-substituted by fluorine, chlorine, or cyano,
having 1 t0GI0 caefyesends ahydroggreatemn oonbalogemeea. Owa'@ﬁtd‘ibﬁ@ Qay 20

| ndepengent|y be brﬁ%lhgﬁ Sty o dp @ QHQ u}\sutygt&d?eot RSB R poiBubbRlte@xygen  at ons
are not "directly a t'0 eac Q represents an oxygen atom or
-NR1- wherein Rl bysyars élng@nqacwym%@@wng 1 to 24 carbon atoms, wherein one

or more -CHa- groups may independently be replaced by a group J,

with the proviso that oxygen atoms are not directly attached to each
other;

15

S2 .83  each independently of the other represent a single bond or a spacer

unit such as a straight-chain or branched alkylene group which is
unsubstituted, mono or poly-substituted by fluorine, chlorine, or cyano,
having 1 to 40 carbon atoms, wherein one or more -CH2- groups may

20 independently be replaced by a group J, with the proviso that oxygen
atoms are not directly attached to each other;

Q represents an oxygen atom or -NR1- wherein R represents a hydrogen
atom or lower alkyl;
25
X,Y each independently of the other represents hydrogen, fluorine, chlorine,
cyano, alkyl optionally substituted by fluorine having 1 to 12 carbon
atoms in which optionally one or more non-adjacent alkyl -CH2- groups
are replaced by -O-, -CO-O-, -O-CO- and/or -CH=CH-.
30
It is preferred that the group E is selected from pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-naphthylene
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atomor |lower alkyl; 25 X, Y each independently of the other represents
hydr ogen, fluorine, chlorine, cyano, alkyl optionally substituted by

fl uori ne wen2oeup130860 12 carbon atons in which optional IPETEH0G000EN7E

non- adj acent al kyl -CH2- groups are replaced by -0-, -COO, -0-CO and/or
-CH=CH. 30 It is preferred that the group Eis selected from
pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanyl ene,
1,4- or 2,6-naphthylene -15 WO 2004/013086 PCT/ CH2003/ 000507 and

phenyl ene, which is unsubstituted or substituted by a cyclic,

st r ai ght - chandplhenylenenwhiel isalirsybstit@sd dusibatituteld bysa eyabia)BEhightudhath, nono- or

pol y- subst i i . i . i to 12 carh atons in
whi ch opti otr?g%'%gc%\ﬁea"yr' %%E)drug%hﬁ%ﬁ% géjé%gte'@%\éaﬁ‘%g}{)' of %’-’Su%?{gﬂ%ré b¥r e repl aced
by -0-, - COflyoringCsiirine-t@vip@-1, to 12 ca@ldn@tbmaimdvhi@raptionblly oree @symeei al | y

preferred that 1 Loup A T t A5 uragylene 1, 4- or

2, 6- napht hyImg‘]é]gajgﬁ%gSﬂgﬁﬁ@néf&%?%ﬂ%ﬁg%ﬁ@ub@t i({dlut ggyoore’ g)ugéf’i tuted by a
cyclic, ost r ablghEHcdrml €=6x. br anched al kyl residue having 1 to 12 carbon
atons in 10 which optionally one or nore non-adjacent al kyl -CH2- groups
are replaced by -0-, -CO, -COO, -OCO, -CHCH and -CC. It is
preferred t las especially pigferredithatdhe grotp & i$ selacteORBMan BHurbiR3dnE, 1her ei n R2
and R3 repr t j ght - chai Kyl residue which
s 15 unsubel teerEnfvieht and ShEGIGH! whbEls Ly BT PRl B O e,
cyano, havi mielig, stiaight-ghainphbigsc | regldee daving ido 42 camboe atvors-iadj acent

al kyl —gH2- i Nt L ¢ - 0- - CH,

wher ei &6::34 i@[cge g%?iﬂg)ép !?gﬁ%?%ﬂéd%cgﬂ?g%@%éﬁgeﬁo%sc?rgé?&é%erd arght-chain or
branched al kK, -¢@sir@QeO-WRP-E19-i €HAGHE@bdtC+Ct ed, nono- or pol y- substituted
by fluorine, chlorine, cyano, having 1 20 to 18 carbons atons, wherein one
or nore non-adjacent -CH2- groups may independently be replaced by -0- or
-CH=CH-, or liigprefrireRdhatdbe oioup Ftis selested flom ~OR2 and ~NR3R4, wherein R2

and R3 represent a cyclic, straight-chain or branched alky! residue which is

15 unsubstituted, mono- or poly- substituted by fluorine, chlorine, cyano, having 1
to 18 carbons atoms, wherein one or more non-adjacent alkyl -CHo- groups
may independently be replaced by -O- or -CH=CH-, wherein R4 is selected from
a hydrogen atom or a cyclic, straight-chain or branched alkyl residue which is
unsubstituted, mono- or poly- substituted by fluorine, chlorine, cyano, having 1

20 to 18 carbons atoms, wherein one or more non-adjacent -CHa- groups may
independently be replaced by -O- or -~CH=CH-, or R3 and R4 together to form a
Cs.g alicyclic ring.

It is especially preferred that F is selected from the group comprising ~OR2 or —

25 NHR3, wherein R2 and R3 represent a cyclic, straight-chain or branched alkyl
residue which is unsubstituted, mono- or poly- substituted by fluorine atoms,
having 1 to 18 carbon atoms, wherein one or more non-adjacent -CHo- groups
may independently be replaced by -O-.

30 it is preferred that the group G is a hydrogen atom, or fluorine atom, or chlorine

atom, or a straight-chain or branched alkyl group which is unsubstituted, mono-

substituted by cyano, fluorine or chlorine or poly-substituted by fluorine,
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C5-8 alicyclic ring. It is especially preferred that F is selected fromthe
group conprising -OR2 or - 25 NHR3, wherein R2 and R3 represent a cyclic,
st rai ght -wbaoe/@soser anched al kyl resi due whi ch i s unsulPETiGH20E400500n0- OF
poly- substituted by fluorine atons, having 1 to 18 carbon atons, wherein
one or nore non-adjacent -CH2- groups may independently be replaced by
-0-. 30 It is preferred that the group Gis a hydrogen atom or fluorine
atom or chlorine atom or a straight-chain or branched al kyl group which
i s unsubstituted, nono- substituted by cyano, fluorine or chlorine or

pol y- subst i tchibgak, yavihguas i18earboh@tois, AAAIHNARDSEMHIETCEH2E03aap07

chl orine, havjn 0,18 carbon atons, erei n_one or nore -CH2- groups may

i ndependent eﬁgmie&%yg‘éé%ﬁ@ %'Béﬁ B 088@;&5? I}{&ECO NR1- CO-,

-CO- NR1-, - NEO-NII-ONRE-CHE, NREO-NRNRINFEOSNRIR 1-, =SpsSPt .c=Cehg and

-0-CO O, anowr@ti c or an ali Céclj c group, with the proviso that oxygen

atoms 5 ar éOnet-hi FLRCMALS PF & Alloyclic 9retipe With theerrovise Hahmeeen AloRs 1 epr esent s

a hydrogen atd asndirecttysteichéd toydach bihet, an@ sweedidRN Yemeedres 4 aghrddat G is a

hydr ogen at om or .a St'{ﬁﬂl ght-chain or branched al kyl group having 1 to 18
e

carbon at om@CTMALPYERH? or more non- 10 adj acent -CH2- groups may
i ndependently be replaced -0-, -CO, -COO, -OCO, -NRl-, -NRL-CO,

-CONRL-, and -O-CO.O-. wth,the proviso that oxygen,atons are not
directly at E*e{%ﬁ%%e‘?{a&yBSGéW%{}HaP‘?'Sa%W%%“eﬁWﬂa t%ﬂ?‘é@"‘??gra hydr ogen at om
or | ower al lbydnché®dakyl greupinadrer 1 ted Stdaedontdt@mg viapei®ané sr meleawined from a
single goval ent bopd -CO O, -CONRl-, -CO and. a raight -chain or
branchéd al 15‘5438?.@ 'SE'@'U%WW\? TRy "\dgpeﬂﬁ%tb}s?? 'E%P@ﬁ?gth‘f) orC (')ﬁs'y-substi t ut ed
by fluori ne-O&0-orNRE, NRcgaNCCOMNRA-Nghd -D-CO-C4 withtthofods®at Wher ei n one
or nore -CH2- qaro i,ndepnendent | be repl aced, by. roup J, with the
provi so that% X ygagﬁr%%gg%%otgjpgaﬁggaﬂ]epégFF@\ %tgg%lﬁgt‘fvﬂg%"{a%geach ot her,

wherei n Rl repessénd sydropsrdatogen letepikgl | ower al kyl. It is nore preferred
that S2 is selected froma single coval ent bond, -CO O,

15 It is preferred that the group S2 is selected from a single covalent bond,
-CO-0-, -CO-NR1-, -CO- and a straight-chain or branched alkylene group which
is unsubstituted, mono or poly-substituted by fluorine, chlorine,or cyano, having
1 to 24 carbon atoms, wherein one or more -CH2- groups may independently
be replaced by a group J, with the proviso that oxygen atoms are not directly

20 attached to each other, wherein R1 represents a hydrogen atom or lower alkyl.

It is more preferred that S2 is selected from a single covalent bond, -CO-O-,
-CO-, «(CH2)r-, «(CH2)O-, (CH2)r-CO-, ~(CH2)CO-0-, ~(CH2)-0-CO-,
-(CH2)-CO-NR1-, -CO-O~(CH2);-O-, (CH2)-NR1-CO-, -(CH2)-NR1-,

25  -CO-O-(CH2)r-, -CO-NR1-(CH2)-, -CO-NR1-(CH2)-O-, -CO-NR1-(CH2)-NR1-,
-CO-NR1-(CH2)r-0-CO-, -(CH2)r-O-(CH2)s-, (CH2)-CO-O~-(CHo)s~,
~(CH2)r-0-CO~(CHy)s~, (CH2)-NR1-CO-(CH2)s~, ~(CH2)-NR1-CO-O-(CH2)s-,
-(CH2)r-0-(CH2)s-0-, -(CH2)-CO-0-(CH2)s-O-, ~(CH2)-O-CO~(CH2)s-O-,
~(CH2)-NR1-CO-(CHg)s-0-, «(CH2)-NR1-CO-O~(CH2)s-O-,

30 -CO-0-(CH2)r-0O-(CH2)s- and -CO-O~(CH2)~0-(CH2)s-O-, wherein R1 is as
defined above, r and s each represent an integer from 1 to 20, preferably from

11012, and r + s < 21, preferably < 15.
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-CO, -(CH2)r, -(CH2)rO, -(CH2)rCo, -(CH2)rco- o, -(CH2)ro Co-,

_(CH2)rCO NRL., -CO O (CH2)rO . - (CH2)rNRI- OO, - (CH2)r NRl-, 25
- CO- O ( CHEDPr2094/M@B6NRL- (CH2) r, - CO- NR1- (CH2)r O, - CO- NRPCEEHRP03/NRI7,
-CO NRL- (CH2)rO-CO-, -(CH2)r-O (CH2)s-, -(CH2)rCO O (CH2)s-,

-(CH2)rO-CO (CH2)s-, -(CH2)rNR1-CO (CH2)s-, -(CH2)r-NR1-CO O (CH2)s-,
-(CH2)r-O (CH2)s-O, -(CH2)r-cO O (CH2)s-O, -(CH2)roCoO (CH2)s-0O,
-(CHZ)rNRl-CO(CHZ)s-O, -(CH2)rNR1-CO O (CH2)s- O, 30
-COO0(CH2)r-0(CH2)s- and -COO (CH2)r-O0 (CH2)s-O, wherein RL is as
defined above, r and s each represent an integer from1 to 20, preferably

f 1t : 04/ 013086
PEZ?';nCHZOOg/ &1}330%%%@'3 ¥B’re§erresel tﬁa(]:llsaﬁ{ glglg(J’:t&?er r eds'&qli%go@% Yg rédgl ected froma
singl e covaf(@nﬁb)rbo@ﬁ'b)r—*@@l-@"iz rCQO-{}X(Elﬂz)rOr@Ql-lZ()Oi-@)—CD-NH-( CHZ) r o CO,
CH2) r CO-N -
[0 0o rg ey NE"Eg G5l oS GRS
- (CH2) r fuH+ C@@J‘{*ﬁ-@j’@ro- - Qrdzﬂzl)"rlﬁq (@l?z))s-, ACHMNEHS-QHEBL)s(, CH2) s- O,
CH2) r NH (ZS_CQ- QI;J?Q; - -
E:O()Clr-|2) C& 2)90 (C@}FQH(&H%&F@ (@%ﬁ%ﬁ%%régg%rgc'-’aﬁ i nt eger from
to 12 and-¢0O-0- @)t@ (%)s@aﬁm €0 e HpIrRIHE P HgIscRpwheRin raridude

, 2- et hyl eng oLeRrddrdnt £ s , beatylen, 1,6-hexylen,
, 7- hept yl eﬁ,e i Béal(rgctyl enmte}j’eQ “ﬂgﬁi{{’ nan?ﬂ% dgéz]yl en, 1,11-undecylen, 1, 1

dodecyl en, 3- nethyl 1, 4-butylen, 2- (nethylenoxy)ethylen

1
1
1
2-
3-(net hyl en [: n entyl en,
6- Emet E% eng&%ﬁkgwgﬁ%rrfﬁ gﬁ'reaﬁ)%@%?elﬁég@ﬁﬁe%& o 433) %r{?f e‘ﬂ‘@%y@ gcty%/en 15
9- (met hyl end 9%\&% dif- hqwe('rrb?ﬁvamxw@;greﬂ%onwen 1 Y0-decyien

1

1- (et hyl eRopXydrdR &Y l1e1p- d&d%c{) Setni® W!—bg@%‘ﬁc #‘\chylenoxy ethylen
onyl oxy en, (car bonyl oxy) butyl en,

2- (carbonyl g et (car y

5- (car bonyl QQE}/‘&E&Y N@Hmpﬁeﬁ AamsineneRy ﬁ E’ﬁ/‘l %‘H“GWYEE%IWH@H &xy) hept yl en,

8- (car bonyl Gk(wbﬂﬁﬂaﬁbﬁﬂhe@deﬁwca{nh&ﬁwbﬁdw%ﬁ&fw&rﬁ&(mé@wfeﬁ@h%ﬁwérﬁ)xw decyl en, 20

11-( Car bonyl C%)r(r?élhypeg\%gy)lngnylenlgo Emethl?lgrqc}/xy)decyigr? decyl en
11-(methylenoxy)undecylen, 12-(methylenoxy)dodecylen,
2-(carbonyloxy)ethylen, 3-(carbonyloxy)propylen, 4-(carbonyloxy)butylen,
5-(carbonyloxy)pentylen, 6-(carbonyloxy)hexylen, 7-(carbonyloxy)heptylen,
8-(carbonyloxy)octylen, 9-(carbonyloxy)nonylen, 10-(carbonyloxy)decylen,

20 11-(carbonyloxy)undecylen, 12-(carbonyloxy)dodecylen,
2-(carbonylamino)ethylen, 3~(carbonylamino)propylen,
4-(carbonylamino)butylen, 5-(carbonylamino)pentylen,
6-(carbonylamino)hexylen, 7-(carbonylamino)heptylen,
8-(carbonylamino)octylen, 9-(carbonylamino)nonylen,

25 10-(carbonylamino)decylen, 11-(carbonylamino)undecylen,
12-(carbonylamino)dodecylen, 3-propylenoxy, 3-propylenoxycarbonyl,
2-ethylenoyloxy, 4-butylenoxy, 4-butylenoxycarbonyl, 3-propylenoyloxy,
5-pentylenoxy, 5-pentylenoxycarbonyl, 4-butylenoyloxy, 6-hexylenoxy,
6-hexylenoxycarbonyl, 5-pentylenoyloxy, 7-heptylenoxy, 7-heptylenoxycarbonyl,

30 6-hexylenoyloxy, 8-octylenoxy, 8-octylenoxycarbonyl, 7-heptylenoyloxy,
9-nonylenoxy, 9-nonylenoxycarbonyl, 8-octylenoyloxy, 10-decylenoxy,
10-decylenoxycarbonyl, 9-nonylenoyloxy, 11-undecylenoxy,
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2- (car bonyl am no) et hyl en, 3-(carbonyl am no) propyl en,

4- (car bonyl am no) butyl en, 5-(carbonyl am no) pentyl en,

6- ( car bornybavaapisexyl en, 7-(car bonyl am no) heptyl en, PCT/CH2003/000507
8- (car bonyl am no) octyl en, 9-(carbonyl am no) nonyl en, 25

10- (car bonyl am no) decyl en, 11-(carbonyl am no)undecyl en,

12- (car bony(am no) dodecyl en, 3-propyl enoxy, 3-propyl enoxycarbonyl,

2- et hyl enoyl oxy, 4-butyl enoxy, 4-butyl enoxycarbonyl, 3-propyl enoyl oxy,
5- pent yl enoxy, 5-pentyl enoxycarbonyl, 4-butyl enoyl oxy, 6-hexyl enoxy,
6- hexyl enoxytandenyidnoxyzaenyly1®dayleonylpoxy, -1 Bejptigdywamoxy;,

7-hept yl b 6- hexyl | -

e oo Sy TR 5, o

26? gggl Ie2(r)1éym?mﬁdl?owmwwwwbmmmbmﬁ oo 2004/ 013086
PCT/ CLD003/ g%ﬁ%%?‘aﬁ”o-‘% wﬁ% 8&@%@%@4 %%’% WW@@?@%& Qr;)(\o

12- dodegyl enOadgacerriaZmdmmlmpMembmyWMHminocamonﬂndecyI enoyl oxy,

3- propyl ena | enam nocar bonyl
6- hexyl enamq?lggg moc?ﬁ? ﬁé@ ﬁg@ﬂbﬂ%@@pﬁ% Wpylegos}g%ﬁblxenam nocar bonyl ,
9- nonyl enanﬂrmmnwh!mlm 5-peotyteeylReen SEXHP MY i/gmmo

11-undecyl e Bﬂﬁﬁ R 8- dadsmel ena ngﬁ@thpyl 2- et hyl enoyl am no,

3- propylenogl #\ y ﬁn%u OC§%H|$anﬁﬁb mIent Ienoylanlno

6- hexy] enoyI1Qfﬁenﬂen0Wafﬁé@t1)ﬂI'Léﬁgwl%{myﬁﬁ”"n%%EWFY@WW)QWWIOXV’

9- nonyl,gnoylsg R%e'ﬂ%denoi@rﬁfp?lﬁkﬁ@Qbﬁleﬁfméﬂ\gxyf)ér%pﬂa%ﬁbﬂoﬂflow am no,

2- (nethylenox et’hano é enoxy)prop% oxy,

3- (et hyl end: memwmpyw Mb&r(methylemmbwwvéﬁ&awy utyl oxy,

4- (et hy| enaxyddpihiatoR ii))bFo'b hc%n%;s (n%etﬁ héRy p@a%@pr opanoy! oxy,

5- (nethylenox )pentyl (me enoxyépen IH)Z{/carbonyl

4- (et hyl en %n%yxpestty'oxycetbeﬁﬂt Frymethye o, XY,

6- (et hyl en@ﬁ(ﬁéﬂ@f@ﬂo&%‘ﬁ@%&@wtmet&ﬁe&wmwmamwlpent anoy! oxy,

7- (et hyl enoxy) hept yl & [X ﬁqo gQghéa | oxycar bonyl ,

6- (ot Y1 endxy)atelRIRIPG pssefenovlo y, 7-(methylencxy)heptyloxy,
7-(methylenoxy)heptyloxycarbonyl, 6-(methylenoxy)hexanoyloxy,
8-(methylenoxy)octyloxy, 8-(methylenoxy)octyloxycarbonyl,
7-(methylenoxy)heptanoyloxy, 9-(methylenoxy)nonyloxy,
9-(methylenoxy)nonyloxycarbonyl, 8-(methylenoxy)octanoyloxy,

20 10-(methylenoxy)decyloxy, 10-(methylenoxy)decyloxycarbonyl,
9-(methylenoxy)nonanoyloxy, 11-(methylenoxy)undecyloxy,
11-(methylenoxy)undecyloxycarbonyl, 10-(methylenoxy)decanoyloxy,
12-(methylenoxy)dodecyloxy, 12-(methylenoxy)dodecyloxycarbonyl,
11-(methylenoxy)undecanoyloxy, 3-(methylenoxy)propylaminocarbonyl,

25 4-(methylenoxy)butylaminocarbonyi, 5-(methylenoxy)pentylaminocarbony,
6-(methylenoxy)hexylaminocarbonyl, 7-(methylenoxy)heptylaminocarbonyl,
8-(methylenoxy)octylaminocarbonyl, 9-(methylenoxy)nonylaminocarbonyl,
10-(methylenoxy)decylaminocarbonyl, 11-(methylenoxy)undecylaminocarbonyl,
12-(methylenoxy)dodecylaminocarbonyl, 2-(methylenoxy)ethanoylamino,

30 3-(methylenoxy)propanoylamino, 4-(methylenoxy)butanoylamino,
5-(methylenoxy)pentanoylamino, 6-(methylenoxy)hexanoylamino,

7-(methylenoxy)heptanoylamino, 8-(methylenoxy)octanoylamino,
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8- (et hyl enoxy) octyl oxy, 8- (nethyl enoxy) octyl oxycarbonyl,
7- (et hyl enoxy) hept anoyl oxy, 9-(net hyl enoxy) nonyl oxy,
9- (met hyl wooexeda1608¢l oxycar bonyl , 8- (net hyl enoxy) oct anoy PETYGH28EB/000507
10- ( et hyl enoxy) decyl oxy, 10- (et hyl enoxy) decyl oxycar bonyl ,
9- (et hyl enoxy) nonanoyl oxy, 11 -(nethyl enoxy)undecyl oxy, 11

(met hyl enoxy) undecyl oxycar bonyl, 10-( net hyl enoxy) decanoyl oxy,
12- (et hyl enoxy) dodecyl oxy, 12-(met hyl enoxy) dodecyl oxycarbonyl, 11
(nethyleno§§)undecanoyloxy, 3- (et hyl enoxy) ropylan1nocarbony| 25

t hyl en@xyneidsnoxnnenanayipemp 10-enethlengryedasaoWARming. ani nocar bonyl |

(me
E xt hyl enqxxgdaménam ﬁl%%ér%%mo gd@%ﬁﬁ%&&%bf&&&@hﬂ&ﬁﬁ&ﬁﬂar bonyl ,

4
6-

8- t hyl enoxy) oct'yl am nocar bonyl , Ryl enoxy) nonyl am nocar bonyl ,

10- (et hyl e ﬁ?‘f’é@d%ﬁﬁ?‘i‘ﬁf@&'&?‘b&dyﬁrbomlowpwq’@noxy) undecyl ani nocar bonyl |
12-(
3-

5-

7-

ot YL eONEAROONIATASALEUN (cabobTBKIUABRXY) et hanoy! am no, 30
nmet hyl en%?propanoyl am no, 4-(ne | enoxy) but anoyl ani no,

Emat h§1 endxG7henYindHbdeRYFRDORY @r@@mﬂn&ﬁwwﬁ@wmw am no,
20041 013086 He Crbon BatLg (BrtBion) 6’2‘8‘3‘2“%?@285! aming, o °
10- (et hyl ef/d€P BEX‘J%’H’ t%[myﬁ%y 6y(garl Pﬂ\é’g’ﬁgl% ¥) undecanoyl ami no,
%2( ( m%‘}) hyl lef@(&dﬁﬁﬂ@f&%e&ﬂbﬂ%@ﬂfob?lgﬂ-l(carb(ﬂw(d)‘@fpbﬁtlaﬁd)W) gt halnoyl OXY,
- (car bon ro X - rbon oxycar bonyl ,
4-(carbon¥|3@%%%@99%@@%%“@”%L%@§? %ﬁ@@é@@ arbonyy,
g- E car Eony: W&hmbﬁwexwaéxamytl)oxﬁe (@wdmtmyy)gxtyl)omnt yl oxy, I
- (carbon t ar bo ut anoyl oxy,
6- (car bongl gj@% ¥)¥)8'3‘§f¥ yioxea Eé’?%gﬁw 'ﬂ@aéﬁ’pg?ﬁ/fé’g’ﬂﬁonyr y
?- E car gony: w@t?amhvlemwnwoxy, 9- (Zar(boavlwndrwbm‘rdwmwl %y |
car bon x car ox exanoyl oxy,
8- (car bonzl 0 %%%’85’{)%8/?/ a“%B(%ﬁPE)(S%@?PBX!é?&VﬁeP% chlr bonyl ,y Y
7- ( car bony| owy(rabphyony)desylgxycatoglad-ieanlydnyloxynomyiogloxy,
9-(car b,gnyl %Y(L%8X§I8@yﬁﬁéaww! 11-(carbonyloxy)undecyloxycarbonyl,

10-(carbonyloxy)decanoyloxy, 12-(carbonyloxy)dodecyloxy,
12-(carbonyloxy)dodecyloxycarbonyl, 11-(carbonyloxy)undecanoyloxy,
3-(carbonyloxy)propylaminocarbonyl, 4-(carbonyloxy)butylaminocarbonyl,
5-(carbonyloxy)pentylaminocarbonyl, 6-(carbonyloxy)hexylaminocarbonyl,

20 7-(carbonyloxy)heptylaminocarbonyl, 8-(carbonyloxy)octylaminocarbonyi,
9-(carbonyloxy)nonylaminocarbonyl, 10-(carbonyloxy)decylaminocarbonyl,
11-(carbonyloxy)undecylaminocarbonyl,
12-(carbonyloxy)dodecylaminocarbonyl, 2-(carbonyloxy)ethanoylamino,
3-(carbonyloxy)propanoylamino, 4-(carbonyloxy)butanoylamino,

25 5-(carbonyloxy)pentanoylamino, 6-(carbonyloxy)hexanoylamino,
7-(carbonyloxy)heptanoylamino, 8-(carbonyloxy)octanoylamino,
9-~(carbonyloxy)nonanoylamino, 10-(carbonyloxy)decanoylamino,
11-(carbonyloxy)undecanoylamino, 12-(carbonyloxy)dodecylaminocarbonyl,
6-(3-propylenaminocarbonyloxy)hexylen, 6-(3-propylenoxy)hexylen,

30 6-(3-propylenoxy)hexyloxy, 6-(3-propylenaminocarbonyloxy)hexyloxy,
6-(3-propylenaminocarbonyl)hexyl, 6-(3-propylenaminocarbonyl)hexyloxy,

2-(methylenoxy)ethyloxycarbonyloxy, 3~(methylenoxy)propyloxycarbonyloxy,
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8- (car bonyl oxy) oct anoyl oxy, 10-(carbonyl oxy)decyl oxy,

10- (car bonyl oxy) decyl oxycar bonyl , 9-(carbonyl oxy) nonanoyl oxy, 15 11

- (car bonyWwoxg)amamssyl oxy, 11 -(carbonyl oxy) undecyl oxycarPlcargH2003/000507

10- (car bonyl oxy) decanoyl oxy, 12-(carbonyl oxy)dodecyl oxy,

12- (car bonyl oxy) dodecyl oxycar bonyl, 11 -(carbonyl oxy)undecanoyl oxy,

3- (car bonyl oxy) propyl am nocar bonyl , 4-(carbonyl oxy) but yl am nocar bonyl ,

5- (car bonyl oxy) pent yl am nocar bonyl , 6-(carbonyl oxy) hexyl am nocar bonyl, 20
7- (car bonyl oxy) hept yl am nocar bonyl , 8- (carbonyl oxy) octyl am nocar bonyl ,

9- ( car bonyl 6Xyetigenbeniexyioaydadionlyloxyl, 2-(edintenoyyaxtyongbetityiemi nocar bonyl ,

11- (car bonylyc 1
12-(car bony}3B%hg%gg%%%%hﬂ802%%%&%@0%%33r bonyl oxy) et hanoyl ani no,
3- ( car bonyl é6xXyethyepaxycatbanyljrexyldxycedobygoxy, oxy) but anoyl ani no, 25

RS i e S R
EFCA 6o e U e iy ) TN
SRS &5 7 |

6- ( 3- propyl enam ocar propyl eno
( 3- propyl éﬁamm@mgmmyarbenxlmew@'p;ﬁr{&@rmthmwmnwﬂgxx}pmsenoxy
3- propyl qu%ﬂéﬁmw%lmmﬁhexy@n 3- propyl enam nocar bonyl ) hexyl oxy,
met hyl enoxy) et h car - (et hyl enoxy) pr opyl oxycar bonyl oxy,
VO 200450‘1@()%43@' WQWQB‘PUMWPXY}@—“EWVWI enoxy) hexyl oxycar bonyl oxy,
met hyl enqzqw:@gégg)mﬁo)@hgwﬂg@} e?,-ykg@bhwb)@noxycar bonyl ) propyl oxycarbo

yl oxy, 6-(nmethyl enoxycarbonyl Xyl oxycar bonyl oxy,

(
(
20
|(
(3- propyl éﬂ@)('i/”étﬁy'ﬁwp%{‘y"}%@? ’@HOY'BP‘V( 3- propyl enoxycar bonyl ) hexyl en, 5
(
(
(3
[6

et hyl engrétggar (iWétP' érmk }i’)@tyl] mhwérﬁa@rwocarbonyl)propyl en,

nmet hyl enani nocar ﬁ%ﬂ pr opyl enam nocar bonyl oxy) hexyl en,

- pr opyl ér{éﬁ?aﬁi%‘éﬂoﬁ Y'@H 4' '(EF@O('YMVHWXMRWW fxyl ] oxy} phenyl en,
- (et hy ugegeaddigion)hexgicpdishexyien,
15 3-methoxy-4-[6-(carbonyloxy)hexylphenylen,

6-
6-
2-
2-
n
6-
2-
6-
6-
4-

4-[6-(carbonyloxy)hexyl]phenylcarbonyloxy,
4-[6-(carbonyloxy)hexyljcyclohexanoyloxy,
3-ethoxy-4-[8-(carbonyloxy)octyl]phenylcarbonyloxy,
2-{4-4-{2-(methylenoxy)ethyl}cyclohexyl]phenyl}ethoxy,

20 1-[4’-{[4-(methylenoxy)butylloxy}-1, 1’biphenyl-4-yllcarbonyloxy,
1-{4-[4-{2-(methylenoxy)ethoxy}phenylimethyloxy, 2-{4-[4-(2-carbonyloxyethyl)
cyclohexyllphenyl}ethoxy, 2-[4’-(4-carbonyloxybutyl)-1,1’biphenylen-4-yilethoxy,
6-{4-[4-(2-carbonyloxyethyl)phenyl}hexyloxy,
5-{[4’-[4~(methylenoxy)butoxy)}-1,1"-biphenyl-4-ylloxy}pentanoyloxy and the like.

25
It is preferred that the group S3 is selected from -CO-O-, -CO-NR1-, -CO- and a
straight-chain or branched alkylene group which is unsubstituted, mono or poly-
substituted by fluorine, chlorine,or cyano, having 1 to 24 carbon atoms, wherein
one or more -CH2- groups may independently be replaced by a group J, with

30 the proviso that oxygen atoms are not directly attached to each other, wherein

R1 represents a hydrogen atom or lower alkyl.
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met hoxy- 4- {[ 6- (et hy(enoxy) hexyl ] oxy} phenyl en, 10
6- (et hyl enoxy) hexyl ] oxy} phenyl car bonyl oxy,
- (metWwol2e0modg98aexyl ] cycl ohexanoyl oxy, PCT/CH2003/000507
hoxy- 4-{[ 8- (et hyl enoxy) oct yl ] oxy} phenyl car bonyl oxy,
- (car bonyl oxy) propyl ] phenyl en, 4-[6-(carbonyl oxy) hexyl ] phenyl en,
-(carbo nyl oxy) hexyl]cycl o hexylen, 15
nethoxy 4-[ 6- (car bonyl oxy) hexyl ] phenyl en, 4-[6-(ca
yl oxy) hexyl ] phenyl car bo nyl oxy,
(car bonpy @p}ébblﬁ}(mbieméd liieeht ®3®Wé@«¢f;om a single covalent bond,

s SR Saale ety B al o B e S e cd b o s
-{[4- (oqeth ﬁlom Hod- VA CExyI0-CO- (me)sph@Hd).-mRﬁfmmmﬁyl oxy,
%j Eg é@e-{g};m n§§y%-ﬁépgxy}ggae@%-éﬁ;ﬁ%@gé&& whereln Rlis as
gfé g ardbm’lgé)dlr@?@rbub&\}e) r dnds baqﬂilﬁleﬁgdsel}lt-am-lyﬂepetmy to 20; and
t
4[ [El (%g{s’fﬁ’on Qxﬁ%gﬁﬁﬁq%i}” é%ﬁ qpr%e%%r)\(l . gﬂ‘;r%ﬂc})}?oxy and t he
' 25 13 pisRisBéMAIaiethad tHahe+grotp S3 is selected from-CO O,

CO-NRL-, -CO and a straight-chain or branched al kyl ene group whi chis
unsubstltuted nono or poly- substituted by fluorine, chlorine,or cyano,

having 1 to B4dmpRs BﬂPre@érwdﬁgroNﬂ%%lhﬂudmne _etitylemor! 8-propiden, Qr‘bb‘{!ﬁleﬁﬁy
I ndependently be re

atons d% ncobS-BPNYR IVBE?’EVg%thg'E y@%{bﬂﬂﬁﬁ ':r),qv% nOY'@carete;ﬂéﬁesg)ri%/geg

hydr ogelnl at om@unde@yggm h’la’liéyd)decyl%ﬂl Meﬂ@ennfmmﬁmmxmgmﬁbw%m It is
especi a rr t.hat t bond,
Gy, - e RnyRE HndBy Bk RRy e GXW%? 0 (G)s-,
- (CH2) 1 CO- O-d-(iré? sﬁenoxy)b&i@érf m(@@ﬂ(y@ﬁzmheptymruazomemwwp

-(CH2) r- NR1- C{?n%& }}nogﬂ dIO (%%h%@@ﬂ@écyr (.pHZ) s-, wherein Rl is as 5

defi ned her el s eac represent an |nteger from1l to 20; and
15 11 (methylenoxy)undecylen 12-(methylenoxy)dodecylen,

2-(carbonyloxy)ethylen, 3-(carbonyloxy)propylen, 4-(carbonyloxy)butylen,
5-(carbonyloxy)pentylen, 6-(carbonyloxy)hexylen, 7-(carbonyloxy)heptylen,
8-(carbonyloxy)octylen, 9-(carbonyloxy)nonylen, 10-(carbonyloxy)decylen,
11-(carbonyloxy)undecylen, 1 2-(carbonyloxy)dodecylen,
20 2-(carbonylamino)ethylen, 3-(carbonylamino)propylen,
4-(carbonylamino)butylen, 5-(carbonylamino)pentylen,
6-(carbonylamino)hexylen, 7-(carbonylamino)heptylen,

|—|l—|(‘D|—|f-Aq

b

on
-[ 6-
-et
-{4-
-[ 4
-{4-
-{4-
-[ 4
-{4
-{I
ke.

! _U'ICDNI\)HI—‘NCO-&“CDJ}-&(DJ}-&CD

8-(carbonylamino)octylen, 9-(carbonylamino)nonylen,
10-(carbonylamino)decylen, 1 1-(carbonylamino)undecylen,

25 12-(carbonylamino)dodecylen, 6-(3-propylenaminocarbonyloxy)hexylen,
6-(3-propylenoxy)hexylen, 6-(3-propylenaminocarbonyl)hexyl,
2-(methylenoxycarbonyl)ethylen, 6~(3-propylenoxycarbonyloxy)hexylen,
6-(3-propylenoxycarbonyl)hexylen, 2-(methylenaminocarbonyl)ethylen,
3-(methylenaminocarbonyl)propyien, 6-(methylenaminocarbonyl)hexylen,

30 6-(3-propylenaminocarbonyloxy)hexylen, 6-(3-propylenaminocarbonyl)hexylen,
4-{[6-(methylenoxy)hexylloxy}phenylen, 4-[6-(methylenoxy)hexyllcyclohexylen,
3-methoxy-4-{[6-(methylenoxy)hexylJoxy}phenylen,
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r- +s <_21. It is nore preferred that r and s each represent an integer
fromlto 12. It is especially preferred that r + s<_15. Exanpl es of
preferredworoups3®d8 i ncl ude 1, 2-ethylen, 1,3-propylen, PCA/AHM§d/@0507 10
1, 5-pentylen, 1,6-hexylen, 1,7-heptylen, 1,8-octylen, 1,9-nonylen,

1, 10-decyl en, 1,11-undecylen, 1, 1 2-dodecylen, 3-nethyl-1,4-butyl en,

2- (met hyl enoxy) et hyl en,  3- (net hyl enoxy) propyl en, 4-(net hyl enoxy) butyl en,
5- (net hyl enoxy) pentyl en, 6- (et hyl enoxy) hexyl en, 7-(met hyl enoxy) heptyl en,
- (et hyl enoxy) octyl en, 9-(net hyl enoxy) nonyl en, 10-(net hyl enoxy) decyl en,

5 11- (et hylL[em@awc)W@wathé@%nﬂmwbmwmw@qwﬂmlen,

8

1

2- (carbonylo ar,bon | en, 4-(carbonyl oxy) butyl en,
5- (car bonyl § ﬁ§ H%?ﬁ@ﬂymé&%%gP%3&%Pé¥b§ﬁggilen 7- (car bonyl oxy) hept yl en,
8- (car bony! axig)carbyhydaxy)Hex{liphehyiay drakihp fikey| en, 10- (car bonyl oxy) decyl en,
11- (car bonyl oxy) undecyl en, 12-(carbonyl-oxy)dodecyl en, 20
2- (car bonyl am no) et hyl en, 3-(car bonyl am no) propyl en,

4- (carbanyl am no) butyl en, 5-(carbonyl am no) pentyl en,

6- (car bonyl I 0) hept yl en,

8- (carbonylgm3 %ogFXPg%!mé %@§L§%Q§I22$ﬂo)nonylen

10- (car bonyl am no) decyl en, 11-(carbonyl am no)undecyl en, 25

12- (car bonyl nocar bonyl oxy) hexyl en,

6- ( 3- propyléﬁ%&%%% 9?ﬁ¥£ﬁ%j?%tégsgwﬁﬁﬁhﬁl%@garbonyl)hexyl

2- (nethylenoxycarbonyl)ethylen 6- ( 3- propylenoxycarbonyloxy)hexylen
6- ( 3- propyl ?\ ¥ Rﬂﬂ% car bonyl ) et hyl en,
3- (et hﬁfengﬁ?@(&gﬁ ony prop B(ar%" E%E%IF qon

6-(
4-{
4-
3-
P
4-
3-

ocar enam nocar bonyl ) hexyl en, 30

3- propylenaninocarbonyloxy)hexylen 6- ( 3- propylenanlnocarbonyl)hexylen ,
%6 (et hyb RE%EU)R Sf&\é%& hR% &med?é(b%ﬂps of formula Illa.

(met hyl enoxy) hexyl ohexyl en,
met hoxy- 4-{[ 6- (nethylenoxy)hexyl]oxy}phenylen -22 WD 2004/ 013086

CT/ CH2003/ chalae XHsR6QRYEIUPRERMOE o include straight-
[ 6- (car bon @%? Héxyﬁ%q%ﬁerrl]y @rﬂﬁs 4-16-(carbonyl cc))xy) Ihexyl ] cygl ohexyl en,
met ho%§ chain or branched alkylene groupings containing r or s carbon atoms

respectively.

By the term "aromatic” it should be understood to include optionally substituted
carbocylic and heterocyclic groups incorporating five, six or ten ring atoms, e.g.

20 furan, phenyl, pyridine, pyrimidine, naphthalene, or tetraline units.

By the term "phenylene"” it should be understood to inciude 1,2-, 1,3- or
1,4-phenylene, which is optionally substituted. It is preferred that the phenylene
group is either a 1,3- or a 1,4-phenylene. 1,4-phenylene groups are especially

25 preferred.

By the term "lower alkyl" it should be understood to include straight chain and
branched hydrocarbon radicals having from 1 to 6 carbon atoms, preferably
from 1 to 3 carbon atoms. Methyl, ethyl, propyl and isopropyl groups are

30 especially preferred.
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4-[ 6- (car bonyl oxy) hexyl ] phenylen and the like. 5 Preferred groups Q are
oxygen atomor -NH. It is especially preferred that Qis an oxygen atom
10 It is woebeveie@et hat t he groups X and Y represent hy@cCagareoos/@n&err ed
phot oactive groups are groups of fornmula Ilia. By the terms -(CH2)r- and
-(CH2)s- it should be understood to include straight- 15 chain or branched
al kyl ene groupings containing r or s carbon atons respectively. By the
term"aromatic" it should be understood to include optionally substituted
carbocylic and heterocyclic groups incorporating five, six or ten ring
atons, e.g.By #e thi %Iﬁcydub'aﬂwquldherwmﬂerﬁoomnmmudmnw arunptnidmlbcene or

tetral I ne un| term be understood to include
1,2-, 1,3- %'Cﬁr%‘?fHEWFEH%SV%W %thg ({’lg%rﬁg'ﬁ)?f%ssuggtltut ed. It is
preferred té&alopidpanpherivbataee, cgfclou@mtame,eyd;lmmnt@elps&lorwarw, tyde-phenyl ene.

1, 4- phenyl epe grou are.especi 25 preferred. By the term"|ower

al kyl " it sﬁ‘?ﬁ?ﬂa’ ‘B}é%ﬂﬁﬁaeqj%q 0%‘&’ (fgg%ncl ude straight chain and branched

hydr ocas bon radicals having from1l to 6 carbon atons, preferably from1l to

cspeci al 1y By BiedFrR et S B AR kB BRI BREEE R T o

"al i cycli c" tited, stumotslibbiituied dwroyaneoat fluprine ehigeee, rﬁ’@ﬁou'ﬁéhﬁlﬂi ed Barbo cyclic or
het er ocycl i g e bRRerRinURR or tadde notycl opr opane,
cycl obut aneﬁué:rb'%r %ﬁgﬁ aﬁgv'%q@??p%ég?%%ﬁﬁrcsygﬁe exaneor o ?:In%- hexene,

cycl ohexadi edjecedetlecgfbuw&amaﬁlnBWQﬂdénﬂyeberﬁeP@?M pya ggqqpai ghthoeldai n or

brancheg al ky lqulgt%{ogH% 1MaiugB ghﬁJp's' @élH&E& 'frbmttHé @ﬂ)ulpr&mbnﬁd@ﬁ'fetﬁyut ed by cyano

or fluorine, subst | y uorine, chlorine, having 1
to 18 car bosthat orapyl, mmvﬁ bbgrblS@buth?%?- yj. ert-butyl, pentyl, isopentyl,

cyclopentyl, hexyl, cyclohexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
3-methylpentyl, allyl, but-3-en-1-yl, pent-4-en-1-yl, hex-5-en-1-yl, propynyl,
butynyl, pentynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,

15 sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, cyclopentyloxy, hexyloxy,
cyclohexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy,
3-methylpentyloxy, allyloxy, but-3-enyloxy, pent-4-enyloxy, cylohexylmethoxy,
cyclopentylmethoxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,

20 tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl,
cyclopentyloxycarbonyl, hexyloxycarbonyl, cyclohexyloxycarbonyl,
octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl, undecyloxycarbonyl,
dodecyloxycarbonyl, 3-methylpentyloxycarbonyl, allyloxycarbonyl,
but-3-enyloxycarbonyl, pent-4-enyloxycarbonyl, cylohexylmethoxycarbonyl,

25 cyclopentylmethoxycarbonyl, acetoxy, ethanoyloxy, propanoyloxy,
isopropanoyloxy, butanoyloxy, isobutanoyloxy, sec-butanoyloxy, pentanoyloxy,
isopentanoyloxy, cyclopentanoyloxy, hexanoyloxy, cyclohexanoyloxy, (4-
propylcyclohexyl)methoxy, (4-propylcyclohexyl)carbonyloxy, (4-
pentylbenzoyl)oxy, octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy,

30 dodecanoyloxy, 3-methylpentanoyloxy, but-3-enyloxy, pent-4-enyloxy, acetyl,
ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, butylcarbonyl,

isobutylcarbonyl, sec-butylcarbonyl, pentylcarbonyl, isopentylcarbonyl,
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adj acent -CH2- groups may independently be replaced by a group J," it
shoul d 10 be understood to include groups selected fromthe group
conpri si nyoreee4naBose et hyl , propyl, isopropyl, butyl, i s@cotcGH200x@os00ut yl ,
tert-butyl, pentyl, isopentyl, cyclopentyl, hexyl, cyclohexyl, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl, 3-nethylpentyl, allyl,
but-3-en-1-yl, pent-4-en-1-yl, hex-5-en-1-yl, propynyl, butynyl, pentynyl,
nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 15 sec-butoxy,
tert-butoxy, pentyloxy, isopentyloxy, cyclopentyl oxy, hexyl oxy,

gyg I ohlexyl Qy¥loh&8iaydodyly octvleérjbbnwt,)honpl@ﬁhjobmyiydecdleambw{,y, unde;:yl4 oXYy, |
odecyl oxy, e en enyl oxy,
cyl ohexyl né{’}q&igearg%% C@Béﬂ‘?‘?ﬁr‘?@?} k” yﬁg\e% Qﬁ%xycar bonyl ,
propgxycarhﬁﬁwhmxyn%ﬁ@mﬁ@gxyeambﬁnmbw,bumpxmonkMQnyJ |sgbutﬁxycarbonyl
sec- but oxycarponyl, 20 te C onyl,

i sopent yl oxﬁ'&@?ﬁ%h}?ﬁntylo&(\}'c "B &ﬁ Lﬁl%rhwp %%é&?@%‘ﬁi@far bonyl ,

cycl ohexyl okpeyisayonylory, Byirepyyeosndagh BHpromdoxyhesop,r bituoydethyl,

decyl oxycarh car.banyl,, onyl ,

3- et hyl penff 6‘1‘%‘}?‘8@@2% Rmé?rf)etﬁgxwéﬁboo gq%%&woc@%nyl oxycar bony! ,
pent - 4- eny| iy erHbdoddcaflmydrepiyk \2Hmetfluoropctat)dibyly2-(pepfiorobutyl)ethyl,

cycl opentyl '

2 opr opanoy? B Ui 2 B oo A Bl prahf BAAGK R,
pen}aﬂoyloxgemumﬁnmﬂwiﬁﬂﬂMANDQWi ﬁbbunenwahﬂymoﬂwmoh@xanoyIoxy,

cycl ohgxano

(4-pr oﬁ@l cy?:lIﬂ %XQerft?lon% gyo(bIOQy %Xé/ b@%ﬁ)ﬁﬁéé{y& fugr)?g}fopgé% anoyl oxy,
nonanoyl oxy3, 3MW¢M,,3 @Lﬁd wmwcpmxy tri f@ﬁ@l@@Wltb@(%

3- net hyl pent anoyl oxy, but-3-enyl oxy, pent-4-enyloxy, acetyl,

et hyl car bonyl , propyl carbonyl, isopropyl carbonyl, butylcarbonyl
i sobut yl car Bothe terms Eeydntsfetshi-eeiny or, braegheq (ke t8iHYe Whick épent yi car bonyl , - 24

VO 2004/ 0130886y, ﬂ{egﬂgg /&ggégzbstﬁmsa i RHreaEIon navirig ¥tz bonyl
nonyl car bonyl, decyl carbonyl, “undecyl car bony dodecyl car bonyl ,

met hox{&acet @3(9071 oISt wbwmzansr%m9 non@djﬁgqqﬁl 992'19%‘#'3{%6%9 2- met hoxyet hoxy,
2-isopr Opoxm%mnuy He RIRYY by a RASULY, G dhouft RUindRYdisbto ifbiuaent ynyl oxy,
>-chlor Opengr%ﬂgs selected from the group comprising methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyi,

decyl, undecyl, dodecyl, 3-methylpentyl, allyl, but-3-en-1-yl, pent-4-en-1-yl,

20 hex-5-en-1-yl, propynyl, butynyl, pentynyl, methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy,
hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy,
3-methylpentyloxy, allyloxy, but-3-enyloxy, pent-4-enyloxy, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,

25 isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
isopentyloxycarbonyl, hexyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl,
decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl,
3-methylpentyioxycarbonyl, allyloxycarbonyl, but-3-enyloxycarbonyl,
pent-4-enyloxycarbonyl, acetoxy, ethanoyloxy, propanoyloxy, isopropanoyloxy,

30 butanoyloxy, isobutanoyloxy, sec-butanoyloxy, pentanoyloxy, isopentanoyloxy,
hexanoyloxy, , octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy,

dodecanoyloxy, 3-methylpentanoyloxy, but-3-enyloxy, pent-4-enyloxy, acetyl,

-25-



5 4-pentynecar bonyl oxy, 6-propyl oxyhexyl, 6-propyl oxyhexyl oxy,
2-fluoroethyl, trifluoronethyl, 2,2,2-trifluoroethyl, 1 H 1

H pent adewafouoneesst yl , 1 H 1 H, 7H dodecaf | uor oheptyl, PCT/CH2003/000507

2- (perfluorooctyl)ethyl, 2-(perfluorobutyl)ethyl, 2-(perfluorohexyl)ethyl,
2- (perfluorodecyl)ethyl, perfluoropropyl, perfluorobutyl, perfluoroheptyl,
perfl uorooctyl, perfluorononyl, 1-fluoropropoxy, 10 1-fl uoropentyl oxy,

2-fl uoropropoxy, 2,2-difluoropropoxy, 3-fluoropropoxy,

3, 3-di fl uoropropoxy, 3,3,3-trifluoropropoxy, trifluoronethoxy and the |iKke.

By the term gthglgatbonyl, sropyidagiitinyc Baprdpoicadba iggcabdiyl, resi due which is
2415 car bon “IPBHEHoq BE Pl ATERG Y B rtonit ShpERVIcaBRER. gr olps may
[ ndependelnt I yctIzIeanbem,Ilaﬁmglcérjaomll,gfe@upgrﬂpﬁyl,iandadrs]ypclgdrﬁbr@ﬁd?lmhgp@ﬁg, to incl ulde
groups sel ec r t he, group conpri si t ._ethyl, propyl, isopropyl,
butyl, i Sobuh%ﬁu’o&gagcgi%tvﬁg%&gngﬁ%y,,£%8ﬁ5§¥.¥- YOFENt yl, hexyl, heptyl,
gc': yl3, rﬁ)gyl E-melmvvbthomdesqp:rqpodma@m 33 —eﬂwon?{sk]?ehwy,w-but?;hw%ﬂy% I

ut - 3-en-1-y}, -4-eng - X-5-en-1- ropyn ynyl ,
pentynyl, net IQS)B@%%@I’\%)%@”%F Btﬁfg‘ﬁy%lg?ﬁ‘%%eﬁ?%ﬁ'ﬁ’,‘y’ Eﬂ%@;‘thgut oxy,
sec- but oxy, 6-®rapylsuyheryloxyp ertuptoethy), tifiopemdtiyl X, 2-trituerogtioky, hept yl oxy,
octyl oxy, nonyli@x decyl gxy, 3-met hyl pentyl oxy,

by e ARk ARG L 5buc G el

al Iyl oxy, but- , bonyl, ethoxycarbonyl,
pr opoxycar bodyperflicepmty)etwl dp&dngbbutilationy2: eedoydhexyetriys obut oxycar bonyl |

sec- but gxyca I 5 tf%f}{ﬁn I rbonyl
i sopent?ﬁ(oxy%ar o%oi?c?&we;W’ xyca%%,pegggﬁ%w%ﬁﬁgﬁ)ﬁﬁ&yhonyI oxycar bonyl ,
decyl oxycar begfjjuoropeidersyiiupgneayih driluproptwdss yiHiweyapantyory,| |
3- net hyl pent lo, g i - £ bonyl ,
ylp Yklgé%gﬁ)rpgﬁl%ﬂiz dlﬁjolré(dreﬁéétfﬁ% h@cf}gé(r?p% 3%—%}@%&9, y

pent - 4- enyl ox)yécar, onyl’, acet oxy, anoyl oxy opanoy
i sopr opanoy| &y tri8prBpropeyyIiBygrompthererthibplliscy, sec- but anoyl oxy,
pent anoyl oxy, isopentanoyl oxy, hexanoyl oxy, , octanoyl oxy, nonanoyl oxy,

decanoyl oxy, _undecangyl dodecanoyl ox 3- met hyl pent anoyl oxy,
but - 3- eyl ox§Y R’I?etﬁ'i"-‘ 45¥

rlé%ﬁ/%@ﬁ orfrapghed alkysne\groppoviahis gssbsivedH2003/ 000507
et hyl car bonyinon® bPpol-sassaersd by fiuaARE, LRIKRELPGAND,; hRihpH! AR

atoms, wherein one or more -CHp- groups may independently be replaced by a

group J," it should be understood to include groups selected from the group

comprising methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

20 pentyl, isopentyl, cyclopentyl, hexyl, cyclohexyl, heptyl, octyl, nonyl, decyl,
undecyl, dodecyl, 3-methylpentyl, allyl, but-3-en-1-yl, pent-4-en-1-yl,
hex-5-en-1-yl, propynyl, butynyl, pentynyl, methoxy, ethoxy, pPropoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy,
cyclopentyloxy, hexyloxy, cyciohexyloxy, heptyloxy, octyloxy, nonyloxy,

25 decyloxy, undecyloxy, dodecyloxy, 3-methylpentyloxy, allyloxy, but-3-enyloxy,
pent-4-enyloxy, cylohexylmethoxy, cyclopentylmethoxy, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyi, pentyloxycarbonyl,
isopentyloxycarbonyl, cyclopentyloxycarbonyl, hexyloxycarbonyl,

30 cyclohexyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyloxycarbonyl,
undecyloxycarbonyl, dodecyloxycarbonyl, 3-methylpentyloxycarbonyl,
allyloxycarbonyl, but-3-enyloxycarbonyl, pent-4-enyloxycarbonyl,
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i sobutyl carbonyl, sec-butyl carbonyl, pentyl carbonyl, isopentyl carbonyl,
octyl carbonyl, nonyl carbonyl, decyl carbonyl, undecyl carbonyl,

dodecyl cawbaag4/013086et hoxyacet oxy, 1-net hoxy-2-propoxy, PCTEIHROS3/60503r OPOXY,
5 2-net hoxyet hoxy, 2-isopropoxyethoxy, 1-ethoxy-3-pentyloxy, 3-butynyl oxy,
4- pentynyl oxy, 5-chioropentynyl, 4-pentynecarbonyl oxy, 6-propyloxyhexyl,

6- propyl oxyhexyl oxy, 2-fluoroethyl, trifluoronmethyl, 2,2,2-trifluoroethyl,
1 H 1 H pentadecafluorooctyl, 1 H, 1 H, 7H dodecafl uoroheptyl,

2- (perfluorooctyl)ethyl, 2-(perfluorobutyl)ethyl, 2-(perfluorohexyl)ethyl,

10 2- (perfl Luylobdmémekyam‘bonyl%ﬁclopéﬁwméﬂwlycarl@@{ﬂ |a'd@tb$?@‘é‘th’einoyloxy,
perfl uorohe %{ ano%rfl uor ooc E lljorononq{ é fl uoroProg
1-f | uor opentyToXY? % 'STOP[?(E’?B?)\?!%O @amﬁlofyd's‘?t? ABYIORY. BEPYaNeYIPXYor opr opoxy,
3, 3-di f | uor aEentapoxlyxy, isBp&ntaadyidxy) eyalopprtapeiaxy, lﬁé)daf\d)ym(ypﬁe'[ hoxy and the
i ke. 15 By C n or branched al kyl'ene group which is
unsubsti t ut ecgggh&n%hoylg)?)} Lf}%r%p)él%&?)le{ﬂ)(né% CB‘}' fluorine, chlorine,or cyano,
having § to (A{nmmmdnhewt)mmnyidmr(e+nentyltEnmyl)mo,r ectafbioxygr oups nay
i ndependent | r shoul d be understood to

nbn Qﬁ’ éf&?t @%ﬁﬁo;ﬁ’é’xy nddcON rI)o‘;<yt(%)o P?rgoyt(]?

i ncl ude groups s rromthe gro 6 ‘met hyl, ethyl, propyl,
i sopropyl, Bumgthylpesiaheyigiy, bigeeerylaxy) pertt-éfdnybmy pbetylZ@thplaatbphyl, i sopentyl,

CYCLOPEnt )| prbffor ) BB oo B ponlbbynglec) | uroecy!
hex- 5-en- 1- yqec-bpwgémvl p@uylwwnyl p%lmymmrbonﬂt mloy'exmdnwwj pr opoxy,
:zggreﬁ!??/rgxy, cyc 8 3I o%ylh é%"%y”“‘iqee@kka%ﬁgﬁy‘?dq?gg%ﬁ%@y oct yl oxy,
nonyl oxy, 2Bned WP@%WY’ drrieRd y&wp@m@ﬁmtb@oy 1-Gopetyhy | pentyl oxy, allyloxy,
but - 3-enyl o I | met hoxy,

nmet hoxyc;r bg?lethgﬁ)gth@;%aaélr)@woxﬁwgggS‘é%tbgg-%gémwoﬁlyg’ob%[rgg'g car bo ngl ,

but oxycar boﬁyﬂ’e”tyﬂy?éblﬁ"@“)@@&?rﬁml”f PWWP@W{Q}DWMOWMWI

tert-but OXy(BirﬁrbW&yhe%)(k)@-ﬂ%f&@tﬁ?oﬁ‘mborom'eﬁmgp rfﬂfﬂrﬁ?fhgpnyl

cycl opentyl oxycar bon ex onmar on cycl ohexyl oxycar bonyl ,

oct yl oX§car b6hi/i-Penis ?ﬁaﬂk‘?@%ﬁf‘ﬂo I1H7d‘é€‘9dQ9ﬁ§}'¢Oé‘Pflﬁ9MI undecyl oxycar bonyl ,
dodecy! oxyca(rp@nmbrooawahmi asymmlrww)@ﬂ@p m'(Ferﬂu@rbhéé!ygéﬂﬁg@r bonyl ,
but - 3- enyl o>9/(c rP (?] | oxycar bony
pe rfuorodecyl)et v, perﬂuo opropyl, perfluorobutyl, perfluoroheptyl,
perfluorooctyl, perfluorononyl, 1-fluoropropoxy, 1-fluoropentyloxy,
2-fluoropropoxy, 2,2-difluoropropoxy, 3-fluoropropoxy, 3,3-difluoropropoxy,
20 3,3,3-trifluoropropoxy, trifluoromethoxy and the like.

A further object of the present invention is to provide a liquid crystal orientation
material obtained by the reaction of a diamine compound represented by the
general formula |.

25
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-26 WO 2004/ 013086 PCT/ CH2003/ 000507 cyl ohexyl nmet hoxycar bonyl ,

cycl opent yl net hoxycar bonyl, acet oxy, ethanoyl oxy, propanoyl oxy,

i sopr oparw@l20e01308dt anoyl oxy, i sobut anoyl oxy, sec-but an®girad2003/000507

pent anoyl oxy, isopentanoyl oxy, cycl opentanoyl oxy, hexanoyl oxy,

cycl ohexanoyl oxy, (4-propylcycl ohexyl) nmet hoxy, 5

(4- propyl cycl ohexyl ) car bonyl oxy, (4-pentyl benzoyl)oxy, octanoyl oxy,
nonanoyl oxy, decanoyl oxy, undecanoyl oxy, dodecanoyl oxy,

3- et hyl pent anoyl oxy, but-3-enyl oxy, pent-4-enyloxy, acetyl, ethylcarbonyl,

propyl carbo hﬂhér%ﬁ}éﬁp&)ﬂl\& BicBomYhventivH &6 erobﬂé)éﬂ polyn‘ié?%hyﬂhé @fab@ nyl,

sec- butyl carbonyl, pentyl carbonyl, isopent on cl ohexyl car bonyl ,
10 oct yl car bbpgiyamia geigs.caigansacid G%WQ&EP%W% Rﬁ \8/%‘3:93{' "B F

dodecyl car b%ﬂyh.amlﬁ@éah%%e%&éyentéd mhb@éuerarfpmp@xynd 6ptlmbllm)qe— 1- pr opoxy,
2- met hoxyet hoxy, 2-isopropoxyet hoxy, 1-et hox¥ %g/ g % fynyI oxy,

4- pent yny| oRymog: M't&néb‘@?ﬁ‘V%I W'ﬂlo‘b%ﬂ'i PREIE Eﬂ’@ﬁ% WWEIHA Oxyhexyl |

6- propygoxy@@ﬁyrlap%ynmgw_l uor oet hyl, trifluoronethyl, 2 2,2-trifluoroet hyI ,
15 1 H, 1 H pentadecafluorooctyl, 1 H 1 H,7H—dodecaf|uorohepty|,

2- (perfluorooctyl)ethyl, 2-(perfluorobutyl)ethyl, 2-(perfluorohexyl)ethyl,
2- (perfl uorodecyl) et hyl, perfluoropnppyt) perfl uorobutyl, perfluoroheptyl,
per fl uorooctyl, perfluorononyl, 1-fljuor propoxy, 1-fl uor opent yl oxy,

2-fl uoropropoxy, 2, 2- d|fluoropropo uoropropoxy, 3, 3-di fl uor opr opoxy,
20 3,3,3-trif|uoropropoxy, trifluo y and the like. A further object
of the present invention is to provi I|qU|d crystal orientation

mat eri al obtai ned by the reaction oﬂ)a € ani ne conpgund represented by the
general formula I. 25 -27 WO 2004/013086 PCT/ CH2003/ 000507 A further

obj ect of the present invention is to provide a polyner fromthe class of

pol yani ¢ aci gs. iR ¥atkEntaGitdhraleRt Sroffic RRlicsl.m des obtained by the reaction
10
The tetravalent organic radical T is preferably derived from an aliphatic, alicyclic

or aromatic tetracarboxylic acid dianhydride.

Preferred examples of alicyclic or aliphatic tetracarboxylic acid dianhydrides are
15 1,1,4 4-butanetetracarboxylic acid dianhydride,
ethylenemaleic acid dianhydride,
1,2,3,4-cyclobutanetetracarboxylic acid dianhydride,
1,2,3,4-cyclopentanetetracarboxylic acid dianhydride,
2.3,5-tricarboxycyclopentylacetic acid dianhydride,
20 3,5,6-tricarboxynorbornylacetic acid dianhydride,
2 3,4 5-tetrahydrofurantetracarboxylic acid dianhydride,
rel-[1 S,5R,6R]-3—oxabicyclo[3.2. 1]octane-2,4-dione-6-spiro-3'~(tetrahydrofuran-
2',5'-dione),
4-(2,5-dioxotetrahydrofuran-3-yljtetrahydronaphthalene-1 ,2-dicarboxylic acid
25 dianhydride,
5-(2,5—dioxotetrahydrofuran—S-yI)-3—methyl-3-cyclohexene-1 ,2-dicarboxylic acid
dianhydride,
bicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic acid dianhydride,
bicyclo[2.2.2]octane-2,3,5,6-tetracarboxylic acid dianhydride,
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of a diam ne conpound represented by the general formula | and optionally
one or nore additional diamnes, with one or nore tetracarboxylic acid
anhydri dewof2004013@daeral fornula IV: OO K A AOT O O O | PCTIKH20e3/000507
represents a tetravalent organic radical. 10 The tetraval ent organic
radical T is preferably derived froman aliphatic, alicyclic or aromatic
tetracarboxylic acid dianhydride. Preferred exanples of alicyclic or

al i phatic tetracarboxylic acid dianhydrides are 15

1,1, 4, 4-butanetetracarboxylic acid dianhydri de, ethyl enenmaleic acid

di anhydri deq g.diméthbityauRl0ofuttaneieat, s Spatctracarboxyliaadid dainhyhigdr i de,
1,2, 3,4-cycl opent anet etracar boxylic acid di anhydri de,

2,3, 5-tri capBdPedti®l opentyl acetic aci d di anhydride, 20

3,5, 6-tricarboxynorbornyl acetic acid di anhydri de,

é gR462] t gt (rg%‘g ?%%hapnés?f%%}:'ﬁ%@gﬁéc%?%@@|°?a§$e@§6}é@fi&ri%s?%mr ((a![ e'E rlahydr of ur an-
2', 5" - dgone)yrofhellidc Beid dispkpdrizier ahydr of ur an- 3-yl ) t et rahydr onapht ha
g??gféig{gL§%£?3§ ll%B@%#%ﬁ@ g?%kégﬁ%%§%§§p§W¥vg1ohexene-l,2-dicarboxy|ic
acid di anhygr-ogeiphitiatiy etid[dianby@]dect - 7- ene- 2, 3, 5, 6-t et racar boxylic acid
i anhydri do 3% 34Edaer b S SEAREde e B bdES " © et
1, 8- di net hyl 1y, sgalaphtra@nebuetarfoytieacd diashelidet r acar boxyl i ¢ aci d
di anhyd1r0i de 2,3,6,7-naphthalenetetracarboxylic acid dianhydride,

3,3' 4,4"-dimethyldiphenylsilanetetracarboxylic acid dianhydride,

3,3 4,4"-tetraphenylsilanetetracarboxylic acid dianhydride,

1,2,3 4-furantetracarboxylic acid dianhydride,

4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfide dianhydride,

15 4 A'-bis(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride,

4 4'-bis(3,4-dicarboxyphenoxy)diphenylpropane dianhydride,
3.3'.4,4"-biphenyltetracarboxylic acid dianhydride,

ethylene glycol bis(trimellitic acid) dianhydride,
4,4'-(1,4-phenylene)bis(phthalic acid) dianhydride,

20 4,4'<1,3-phenylene)bis(phthalic acid) dianhydride,
4,4'(hexafluoroisopropylidene)diphthalic acid dianhydride,
4.4'-oxydi(1,4-phenylene)bis(phthalic acid) dianhydride,

4 4'-methylenedi(1,4-phenylene)bis(phthalic acid) dianhydride
and the like.

25
More preferably, the tetracarboxylic acid dianhydrides used to form the
tetravalent organic radical T are selected from
12,3 4-cyclobutanetetracarboxylic acid dianhydride,
1.2,3,4-cyclopentanetetracarboxylic acid dianhydride,

30 2.3,5-tricarboxycyclopentylacetic acid dianhydride,
5-(2,5-dioxotetrahydrofuran-3-yl)-3-methyl-3-cyclohexene—1 ,2-dicarboxylic acid
dianhydride,
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and the like. Preferred exanples of aromatic tetracarboxylic acid
di anhydrides are 5 pyronellitic acid dianhydride,
3,3, 4, 4 wbenapbedonet et r acar boxyl i ¢ aci d di anhydri de, pC&/cH20@x0pds0opht hal i c
acid di anhydride, 3,3',4,4" -diphenylsul fonetetracarboxylic acid
di anhydride, 1,4,5, 8-naphthal enetetracarboxylic acid dianhydride, 10
2, 3,6, 7-napht hal enet etracar boxylic acid di anhydri de,
3,3 ,4,4" -di net hyl di phenyl si | anet et racarboxylic acid di anhydri de,
3,3 ,4,4" -tetraphenyl si |l anet etracarboxylic acid di anhydri de,
1, 2, 3, 4- f ur ah{Ri-dmsaiehaixydrofuraaci-yl)tetidhndrpdaphiiealene-1,2-dicarboxylic acid
4,4'-bis(3,4a%M§%ﬁ%§xyphenoxy)diphenyl sul fi de di anhydride, 15
4, 4" - bi s(3, 4-di car boxyphenoxy) di phenyl sul fone di anhydri de,
4, 4" - bi s( 3, 44.dHbexaflogspisoerapyidedi sinbthalip aeig disahydrigerapdr i de,
3,3 ,4,4" -Di 16aJ NC InC [ Uiy 2t hyl ene gl yco
bis(trinel | i@%ﬂ%ﬁ%i&%;ch?gﬁ‘%%érq‘;’gg?ﬁ&?%%ﬁ, il dhﬂﬁ’?[’g‘%e) bi s(pht hal i ¢ aci d)
di anhydr¥de, 20 4,4'-(1, 3-phenyl ene)bi s(phthalic acid) dianhydride,
4, 4" - (hexaf | uor oi sopropyl i dene)di phthalic acid di anhydri de,
4, 4" -oxydi (1, 4- phenyl ene) bi s(pht hal i ¢ aci d) di anhydr.i de,
4, 4" - et hyl ef h(eipaieﬁtr?éﬁ}ﬁ ey inyenioniata rrovde adiamiag pyaPOWE and t he
like. 25 MorgoRisehRbdygéneta@rh@h I, aihaAY bé Gseralondlbran ByMbingsh used to
ormthe tetravalent organjc radical T are selected from
, 3, 4- cycl wisueRMer BeieLtaPBBxy| i c acid di anhydri de,
, 3, 44gycl opent anet etracar boxylic acid di anhydride, 30
, b-tricarboxycycl opentyl acetic acid dianhxgrid%, )
2, 5- di oxoPefermsRKapasH{ agdijenal diapines\are stylepedaBiNEne- | , 2- di car boxyl i c
cid di anhyqi,@ﬁ@pylenediamine, 1,4-butylenediamine, 1,5-pentylenediamine,

1,6-hexylenediamine, 1,7-heptylenediamine, 1,8-octylenediamine,

f
1,2
1,2
2,3
5-(
acl

1,9-nonylenediamine, 1,10-decylenediamine, 1,11-undecylenediamine,

15 1,12-dodecylenediamine, o,o'-diamino-m-xylene, o,o'-diamino-p-xylene,
(5-amino2,2,4-trimethylcyclopentyl)methylamine, 1,2-diaminocyclohexane,
4,4'-diaminodicyclohexylmethane, 1,3-bis(methylamino)cyclohexane,

4 9-dioxadodecane-1,12-diamine, 3,5-diaminobenzoic acid methyl! ester,
3,5-diaminobenzoic acid hexyl ester, 3,5-diaminobenzoic acid dodecyl ester,

20 3,5-diaminobenzoic acid isopropyl ester, 4,4'-methylenedianiline,

4 4'-ethylenedianiline, 4,4'-diamino-3,3'-dimethyldiphenylmethane,
3,3',5,5'-tetramethylbenzidine, 4,4'-diaminodiphenyl sulfone,

4 4'-diaminodiphenyl ether, 1,5-diaminonaphthalene,
3,3'-dimethyl-4,4'-diaminobiphenyl, 3,4'-diaminodiphenyl ether,

25 3,3'-diaminobenzophenone, 4,4'-diaminobenzophenone,
4.4'-diamino-2,2'-dimethylbibenzyl, bis[4-(4-aminophenoxy)phenyl] sulfone,
1,4-bis(4-aminophenoxy)benzene, 1,3-bis(4-aminophenoxy)benzene,
1,3-bis(3-aminophenoxy)benzene, 2,7-diaminofluorene,
9,9-bis(4-aminophenyl)fluorene, 4,4'-methylenebis(2-chloroaniline),

30 4. 4-bis(4-aminophenoxy)biphenyl, 2,2',5,5'-tetrachloro-4,4'-diaminobiphenyl,
2,2'-dichloro-4,4'-diamino-5,5'-dimethoxybiphenyl,
3,3'-dimethoxy-4,4'-diaminobiphenyl,
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4- (2, 5-di oxot et rahydr of uran- 3-yl)tetrahydronapht hal ene- 1, 2-di car boxylic
acid di awbyded/ase4, 4' - (hexaf | uor oi sopropyl i dene) di pht relTiCH22€3/@0507

di anhydride and bicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic acid

di anhydride. 5 A further object of the present invention is to provide a
di am ne conpound represented by general fornmula I, which nay be used al one
or in conbination wth one or nore diamne. 10 Preferred exanpl es of
additional diam nes are ethyl enedi am ne, 1, 3-propyl enedi am ne,

1, 4- but yl enadi-ai-phenylerzigopripylicneisaniing, 1, 6- hexyl enedi am ne,

1, 7-heptyl enediapi ne, 1, 8-octylenediam.ne, 1,9-nonyl enedi am ne,

1, 10- decyl e%edfﬁ%"ﬁ%’?y'el"feisfp(ﬂ?é@f%??g’ﬁéai"% ne, 15 1, 12-dodecyl enedi am ne,
a, a' - di am n@;bix(daeinegphehexli)seniprgpang| ene,

(5-am no2, 2, 4; tri.net hyl cycl opent vl ) met hyl am ne, 1, 2-di am nocycl ohexane,
4,4 -di am ngé%'§[§ﬁgﬁééé9? pﬂ%ﬁ&@(\ﬁl’@x &é{%‘?‘?ﬁﬂeam no) cycl ohexane,

4, 9- di osadodexbis@-dnit@-4enethyipnksnyBhxattiaopmpaenzoi ¢ aci d net hyl ester,

3, 5- di am nobengz.i,C. aci t 5-di am nobenzoi ¢ acid dodecyl ester,
20 3, 5-di am-g-ﬁ%@gﬁz%fﬁ‘ﬁ(’%&%'?’ﬁff'?@&s@?%i‘?‘wp%sefer, 4, 4' - et hyl enedi ani | i ne,

4, 4" - et hyl e2ettbmfi-{4-areino-£;tfludomethylphého3y yptemglhbxdfidophapaheret hane,

3,3 ,5,5 -tety Lybbenzi.di el an i phenyl sul f one,

4, 4" -di am ngd{ g@'\{ﬁ/b% ﬁ%@%@&éﬁeﬁ?yﬁm{pﬁ%@p hal ene,

3, 3' - di met hyl4-bisif4-achinerridhbiopimesti)phenokyl-dB &k Addb fenyl et her, 25

3,3 -digamn , 4,4' -di am nobenzophenone,

4, 4" - digm' n%g%ﬂg&agﬁﬂgﬁylbl benzyl, bis[4-(4-am no henOXé) g_henyl ] sul fone,
1, 4- bi s( 4- amsisfresipminediselored in US. tlasgnt NanlBSHEPH and &6 dtptent

L. 3-bi s ( 3- aim ARGREROMNYIREAAFINS. W 80038 BRI WPD#BSs84. all of which are

9, 9- bi s(4-am nophenyl )fl uorene, 4, 4" -nethyl enebi s(2-chloroaniline),
incorporated herein by reference.

15 When a diamine of the present invention is used alone, it is preferred that Al
and A2 each independently represent a photoreactive group that can be

photoisomerized and/or photodimerized on exposure to UV or laser light.

20 Preferred polyamic acid, polyamic acid ester or polyimide are those which
comprise as side-chains a photoreactive group that can be photoisomerized
and/or photodimerized on exposure to UV or laser light. It is preferred that at

least 75 % of the repeating units include a side chain with a photoreactive

group.

25
The diamines and the polymers of the invention may be prepared using
methods that are known to a person skilled in the art and a next aspect of the
invention provides a method of preparing compounds as defined above.

30
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30 4, 4' -Dbi s(4-am nophenoxy) bi phenyl ,

2,2'",5 5" -tetrachl oro-4, 4' -di am nobi phenyl ,

2, 2' - di chwor20e40140686di am no- 5, 5' - di met hoxybi phenyl , 3, 3'PCA/CH2003/000507

i met hoxy- 4, 4' - di am nobi phenyl, -30 WD 2004/ 013086 PCT/ CH2003/ 000507

4,4' - (1, 4- phenyl enei sopr opyl i dene) bi sani | i ne,

4,4' - (1, 3- phenyl enei sopropyl i dene) bi sani | i ne,

2, 2- bi s[ 4- (4- am nophenoxy) phenyl ] pr opane,

2, 2- bi s[ 3- (4- am nophenoxy) phenyl | hexaf | uor opr opane, 5

2, 2- bi s[ 3- anPelgamicrastds\dng pelyinhididreofahid pesertrio@atien may be prepared in

2, 2-bi s(4-am | uar.opr o e . ,

2,2" - bi s[ 4- &&gﬁéﬁggytpr%? %‘Fﬁ‘ﬁ@?@?@ﬁ%ﬂ&%ﬁ%ﬁ%ﬁﬁﬂ%’ﬁ% Fo%r38or opane,
4, 4' - di am not129@) (Polyiities, flindamentatshyrd) dpplitetions), and

4, 4" -bis[(4-am no-2-trifluoronethyl)phenoxy]-2,3,5,6,2',3 ,5,6"- 10
oct af | uor obi phenyl, as well as diam nes disclosed in U S. Patent No. US
6340506,5 andFrfCRapates the palysphdanasticnreadlionl forctat ipespahdtion o¥¥BePRIyalRH6 and WO

01/53384, all ..of:.whj | po ed herein.by .reference. 15 Wen a
di ani ne of t %l&{o'? \ggg%tg oﬁlﬁlﬁ\esr?luﬂ%g{niaséoa}gsre Aoty %IOIY%“’&”Q? 8% red that Al

and A2 each t1-hdgioiactioet MN-dioptreteeatarade bmethgigtrblideng boNN-dikrthyean be
phot oi soner i ! Qr i | zed on ex ure to UV or |aser light. 20
Preferred poﬁﬁg{?‘n{?‘c’& a@‘i 'H?Q%%%)yaé%ﬁ{gﬁog%acﬁ"%@se&q@? d'ﬁBf‘Xﬂ”#%/aBd Hfe t hose which
conprise as 4ipainectiaiuaed,depdretamiea gtaupeegachydritid gtoup Afit saleghed @ soneri zed
and/ or ot odiprsd Jaser light. It is preferred
That “at™ | easpos B8 SAERREHL G ho oohrBl i EBFRS B lrualer& & Wi cn o
phot or eact i vdd g exgess 062 e théinaidicleemaind atriseniwlopeef thedfo t he i nvention may
be prepared gsihihenfSdri@d8q b RdhoRhEidhAPWUMIRing irpﬁmgzsfcg)rﬁv (ﬁ%’ dibglohflc L he art

f the S a nethod o ryng

and a next aspect o > Invention provide prepari
conpounds asa¢ie Moreanhygtgde:or in the form of a monoamine. Examples of such

monofunctional compounds are maleic acid anhydride, phthalic acid anhydride,
15 aniline and so on. The reaction is carried out preferably at a temperature of less
than 100 °C. ‘

The cyclisation of the polyamic acids to form the polyimides can be carried out
by heating, i.e. by condensation with removal of water or by other imidisation

20 reactions with reagents. When carried out purely thermally, the imidisation of
the polyamic acids is not always complete, i.e. the resulting polyimides may still
contain proportions of polyamic acid. The imidisation reactions are generally
carried out at a temperature of from 60 to 250 °C, but preferably at less than
200 °C. In order to achieve imidisation at rather lower temperatures, there are

25 additionally mixed into the reaction mixture reagents that facilitate the removal
of water. Such reagents are, for example, mixtures consisting of acid
anhydrides, such as acetic acid anhydride, propionic acid anhydride, phthalic
acid anhydride, trifluoroacetic acid anhydride, and tertiary amines, such as
triethylamine, trimethylamine, tributylamine, pyridine, N,N-dimethylaniline,

30 lutidine, collidine etc. The amount of reagents used in that case is preferably at
least two equivalents of amine and four equivalents of acid anhydride per

equivalent of polyamic acid to be condensed.
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30 -31 WD 2004/ 013086 PCT/ CH2003/ 000507 Pol yam c acids and pol yi m des of
the present invention may be prepared in accordance with known net hods,
such as two=eo4E3®ei bed in Plast. Eng. 36 (1996) (Polyi mcaas2060vds0ment al s
and applications). 5 For exanple, the polycondensation reaction for the
preparation of the polyamc acids is carried out in solution in a polar
aprotic organic solvent, such as y-butyrolactone, N, N-dinethyl acetam de,

N- net hyl pyrrolidone or N, N-di nethyl- formam de. In nbst cases equi nol ar
anounts of the dianhydride and the diamne are used, i.e. one am no group
per anhydride group. If it is desired to 10 stabilize the nol ecul ar wei ght
of the polyner, it js possible for ; cess or a

| ess-t han- st ei"E'H'S?ﬁo%%fi?thE Cgpﬂgﬁ%? mtgp %%Egé%é'%qtﬁ%gé@%\%ﬂfgoorﬂg%ﬁnts or to add
a nonof unct ispplatieotwEosuppoitn t he form of a di carboxylic acid nonoanhydride
or in the formof a nonoam ne. Exanples of such nonofunctional conpounds
are mal efic acid anhydride, phthalic acid anhydride, 15 aniline and so on.
The reast i omhepolyamia amidsoand the pdlemidsisyof die presanipwentionh@ven| ess than 100
C. The cycli.sati.on_of. 1 i h icAHiles can be
carried out "‘S(BQIS'CF]\@%%S%%F'%P?%W@& %B@ggﬁzgh@g\@g\ﬂ'/ﬁ rrﬁcé'*réfgd\}rgﬂle‘.:aotﬁ‘w?Wat er or by
ot her i ni di 05 torb dl26. Hezeiot theindringic Viscosii@mh s In Wet'k) Edetsreined By purel y
thermally, the im disati 1 j i i | npl et e,
e "The  odUTaH P SRV Blarily o BRbHRFIn Gikeitedon O68 SHWHEETE o ¢

aci d. The i nisdissasitya 3p&&asing Msmeaingl-Zrevrerlidpngas gddyaf.ed out at a tenperature
of fron1“1060 to 250 C, but preferably at less than 200 C. In order to
achieve”imdisation at rather |ower tenperatures, there are 25 additionally
n xed i nto tTe pobsotic aeid ehsinyereohirigeshaing phihe PERSEN| INANEOR he renpval  of

water. Such [eaagy éon@a(iﬁfro%%o%émpgaﬁ | diitdr @spebiamsian BRg204. aci d

anhydri des, 'sucC s acetic acid anhydride, propionic acid anhydride,
phthalic acid anhydride, trifluoroacetic acid anhydride, and tertiary

am nes, suc hA@rﬁﬁiv_eE L& 5y LiRAEB6ntaihing BB Y LIAIE 4l epoky-bartathiagicrss- pyri di ne,
N, N- di met hyl ani i ne, . .
15 linking agents may be added to the polymers of the invention in order to
improve the adhesion of the polymer to a substrate. Suitable silane-containing
compounds are described in Plast. Eng. 36 (1996) (Polyimides, fundamentals
and applications). Suitable epoxy-containing crosslinking agents include
4,4'-methylene-bis-(N,N-diglycidylaniline), trimethylolpropane triglycidyl ether,
20 benzene-1,2,4,5-tetracarboxylic acid 1,2:4,5-N,N-diglycidyldiimide,
polyethylene glycol diglycidyl ether, N,N-diglycidylcyclohexylamine and the like.

Additional additives such as a photosensitizer, a photoradical generator and/or
a cationic photoinitiator may also be added to the polymers of the invention.

25 Suitable photoactive additives include 2,2-dimethoxyphenylethanone, a mixture
of diéhenylmethanone and N,N-dimethylbenzenamine or
ethyl 4-(dimethylamino)benzoate, xanthone, thioxanthone, Irgacure™ 184, 369,

500, 651 and 907 (Ciba), Michler's ketone, triaryl sulfonium salt and the like.
30 The polymers according to the invention may be used in form of polymer layers

alone or in combination with other polymers, oligomers, monomers, photoactive

polymers, photoactive oligomers and/or photoactive monomers, depending
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30 lutidine, collidine etc. The anount of reagents used in that case is
preferably at |east two equival ents of am ne and four equivalents of acid
anhydr i dewpewo4/@gaseval ent of polyamic acid to be conden®ed/CH28E3/000507

2004/ 013086 PCT/ CH2003/ 000507 The im disation reaction can be carried out
before or alternatively only after application to a support. 5 The

pol yam ¢ acids and the polyimdes of the present invention have an
intrinsic viscosity preferably in the range of 0.05 to 10 dL/g, nore
preferably 0.05 to 5 dL/g. Herein, the intrinsic viscosity (Tlinh =1In
rirel/C) is umhehsrapgidation to maRbUhé poymesiaydrtis droequintitvillitgefarglod yner in a

trati f.Q, 00 its..Vi it t, 30 .
N ot Pyl - 2- pRFPE BB BLvarlg LRtcomas S SE R phlre: b¥rd BRAFHECS pol yi mi de
chai ns of th@nfroigzepdrtiesauehtas@an indueced pretilh byigle ogviodisnrfaceonetBing, high000

repeati ng uni iall . 200, itives such as
si | ane- cont aYoht?%%ﬁ(?gﬁéBaﬁ%dé SE&%\C e%gh§@f€90%}e§yﬁéﬂ%g cross 15 linking agents

may be a&dded to the polyners of the invention in order to inprove the

compounts. ar e TEECPHEE ey Be oAty BHeallc s kbR FLOCOE RN 110 et o

and appl i catinegndipn agdatlertiles asgesk 9t tbe invantiinryoddessspolyrkemnigyergent s i ncl ude

4, 4" - net hyl ' o \VANE-Te TN L Ldqet hyl i gl yci dyl
cther 20 s bdrieralotiahi 5 Ble frlht kAR osRiy AR R 1 01 YE! Y
diglycidyldiimde, polyethylene glycol diglycidyl ether,

N, N-di gjyci dym&yﬁyrﬂ%%@rm({%r@gpkbsreh'bg%ggléﬁgghé bPRBle Geihdsves such as a

phot osensi tizer, a photoradical ‘generato - _a cationl c_mehot oinitiator
may al so be aedEtng © thivertiopiiepsuerort and, plierany inidisaben sigp whishe phot oact i ve
addi tives inghide n&@s@%@%%%ﬁﬁ@ﬁ@ﬂ&}nﬁ@%ﬂ@tw@rm hy.‘ls"o? irrdfation

di phenyl net hanone and N, I 1yl benzenam ne” or et i )
4- (di met hy| awithbesemn pefatzed lighhitivpessiiniooeanth A diiection phadentalipriands, 369,

500, 651 andi3Qik aalelathin thé pblveEr By&edyUdftrollind BE Yirediohfop Hadmtisabt and the

i ke. 30 The pol ynmers accor di ng to the invention may be used in form of
pol ymer 1§ aye‘h§ linearly polarized light. It will be appreciated that by selectively irradiating

specific regions of the polymer layer it is possible to align very specific regions
of the layer and provide layers with a defined angle of {ilt. This orientation and

tilt is retained in the polymer layer by the process of crosslinking.

20 It will be appreciated that the polymer layers of the present invention can also
be used as orientation layers for liquid crystals and a preferred embodiment of
the invention provides an orientation layer comprising one or more polymers
according to the invention in a crosslinked form. Such orientation layers can be
used in the manufacture of optical constructional elements, preferably in the

25 production of hybrid layer elements.

The orientation layers are suitably prepared from a solution of the polymer
material. The polymer solution is applied to a support optionally coated with an
electrode (for example a glass plate coated with indium—tin oxide (ITO)) so that
30 homogeneous layers of 0.05 to 50 um thickness are produced. In this process
different coating techniques like spincoating, miniscuscoating, wirecoating,

slotcoating, offsetprinting, flexoprinting, gravurprinting may be used. Then, or
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al one or in conbination wth other polyners, oligoners, nononers,

phot oactive polyners, photoactive oligoners and/or photoactive nononers,
dependi ngwo2804@3@604/ 013086 PCT/ CH2003/ 000507 upon t h@CaprHA0exi00EN t o
which the polynmer layer is to be put. It will therefore be appreciated
that by varying the conposition of the polyner layer it is possible to
control properties such as an induced pretilt angle, good surface wetting,
high voltage holding ratio, a specific anchoring energy etc. 5 Pol yner

| ayers may be readily prepared fromthe polyners of the present invention
and a furt heptiaepesftergkiot ingdisativenthe oegiprsiv ibdesenter chy e irrddigted, forconpr i si ng
a polyner a rm 10 The
Sol yrer | aygri% b ,tq{é’hgﬂ%ré’srsﬁﬁe a%recg&%%urqgn;})%%g‘éé%gﬁ& bP&gﬂ'lsécf

accor di ng t@l\ftlheern yRingNa p@larlzem aad ggm;@ﬂy aamtk fcufcmttmamagaswdl sation st ep
whi ch may f &ﬁﬁ xture by
irradiati ongﬁw&gﬁgfﬁﬁéﬁﬁ?'g{ a‘% !%l;deggvaéhﬁug&i tﬁg‘aﬁtpﬁgg@ﬁ e toug'vary t he
directi&n ofanens anstenivery fmafe\héeqqrﬂds tcaq;fg]egal wurhi Thetm@epsﬂtpn@ﬁnl ayer by
controlling atsla%ecuaﬁ%etdu@ ThoRevér B@ﬁ:‘aéfa'u&ﬁ‘oﬁﬁe ﬂiémB@éhéon 5@5} YsiRp! ari zed

light. 1t w| appreciated th sel ectively irradrating specific
regi ons of ﬁlﬁ@sﬁaﬁt;fﬁwxa%ra"@w onlg t%@glaﬁ%sw@b@ﬁpgﬁhw&sﬁlm| fic regions
of the Iayerre&ﬂgnw@ég(ﬂﬁou@yers with a defined angle of tilt. This
orientation and tilt is retained in the polynmer |ayer by the process of
crosslinking. 20 It WI || be appreciated that the polymer |ayers of the
presentpi nvention can also be used as orientation layers for liquid
crystals and a preferred embodinment of the invention provides an

orientation q"élk/g? apRyRpAied ity t%@'meweés pothe WPB““&B%%P‘%JP?F@ ipdhe he

invention i @r@u@f@ﬁcﬁldpn&ﬂdr tleEiB-oSiitahddvides Ak dkil @8 uhsitRtred# and be  used in
t he manuf act ure of nstruc |onal¥)§?l enents, preferably in the 25

producti on "“ﬂy'@m"a %ﬁgpeé‘%e?f’éjd{‘g“'aﬁﬁés S®htation layers are suitably

prepared froma solution of the polymer material. The poI ymer solution is
P oot B RN AT o R et oo S b el e @
device comprising one or more polymers according to the first aspect of the
invention in crosslinked form. The electro-optical devices may comprise more
than one layer. The or each of the layers may contain one or more regions of
different spatial orientation.
20

The diamines and polymers in accordance with the invention are illustrated in

more detail by the following examples.

25 SYNTHESIS EXAMPLE 1

Bis [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyl]benzoyl}oxy)hexyl] 2,2-bis(amino-

benzyl)malonate was prepared in accordance with the following procedure.
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30 honpbgeneous |ayers of 0.05 to 50 mthickness are produced. In this
process different coating techniques |ike spincoating, mniscuscoating,

W r ecoat iwWQ,2004d164860at i ng, offsetprinting, flexoprinti n@CTYrHN/@OFNIL I Ng
may be used. Then, or -34 WD 2004/013086 PCT/ CH2003/ 000507 optionally
after prior imdisation, the regions to be oriented can be irradiated, for
exanple, with a high-pressure nercury vapour |anp, a xenon |lanp or a pul sed
UV laser, using a polarizer and optionally a mask for creating inages of
structures. The irradiation tine is dependent upon the output of the

i ndi vi dual PprégRBna BisgenavierB)-Finetiory-S-exomesdrayilienzedoayhéxiour s. The
dinmerisation can, also be carried out, however, by irradiation of the
honbgeneous E‘lé%@lgusi ng filters that, for exanple, allow only the

radi ation suitable for the crosslinki 6y
wi |l be appreciated that the polyner |ay#@
the production of optic §r ct ooopt| devf{ ces as well as
unstructured and struct optical elements andQmlti-layer systens. 15 A
further enbodi ment of the\igvention provides an optical or electro-optical
devi ce conprising one org rg\pnl/y_rﬁs_% according to the first aspect of the
invention in crosslinked form The el ey t| cal, devi ces may conpri se
nore than one | ayer. The or each of phe ‘Layer® Ay contain one or nore
regions of different spatial orientation. 20 Theydiam nes and polyners in
accordance with the invention are illustrated in nore detail by the

foll ow ng exanples. 25 SYNTHESI S EXAMPLE 1 Bis [6-({4-[(1

E) - 3- met hoxy 2 Aam no-

benzyl ) nal on%ﬁo 8&%%? a)féé%y#rﬁ)@@é% ﬂ@’éz H+1)ly %O%fpp?ﬁsf)w ng pr ocedur e.

-35 WD 2004/ @%moﬁten Qeigqegpmglmmalomc amd ester and 0.50 g (4.09 mmol)

4-dimethylaminopyridine were dissolved in 150 ml of dichloromethane. A

suspension of 3.75 g (19.56 mmol) N-(3-dimethylaminopropyl)-N*-ethylcarbo-

diimide hydrochloride and 100 mi dichloromethane were added dropwise in the
10 course of 40 minutes. After 22 hours at room temperature the reaction mixture

eqction to pass through. 10 It
\{ h® i nvention nay be used in

41

was partitioned between dichloromethane and water; the organic phase was
washed repeatedly with water, dried over sodium sulfate, filtered and concen-
trated by rotary evaporation. Chromatography of the residue on 110 g silica gel
using toluene:ethyl acetate(9:1) then (1:1) as eluant yielded 2.14 g (39 %) bis
15 [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyljoxy)hexyl] malonate as color-

less crystals.
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Preparation of bis

f6-({4-((1E)- 3-net hoxy- 3- oxopr op-1-enyl | benzoyl } oxy) hexyll malonate 0 o O
0- 0 0 0 W0O2004018086\O 0 5 5.00 g (16.32 nmol ) 6- hydr oxyl@xH2003/000507
4-[(1E) - 3- et hoxy- 3- oxoprop- 1- enyl ] benzoate, 1.02 g (9.80 mmmol) mal onic
acid ester and 0.50 g (4.09 mml) 4-dinethyl am nopyri di ne were di ssol ved
in 150 m of dichloronmethane. A suspension of 3.75 g (19.56 nmol)

N- ( 3-di net hyl am nopr opyl ) - N=et hyl car bo- dii m de hydrochl oride and 100 m

di chl oronet hane were added dropwi se in the 10 course of 40 m nutes. After
22 hours at H’remra;_ce@eﬁﬁlﬁh(ﬁter(iB)eS—mﬁmk(y—Bmmﬂ»mbuFemvnbmmth/ihbk\mned bet ween
di chl or onet Bis r—‘r?tr ter oe rgani ¢ phase was washed repeatedly with
water, drie . filtered and concen- trated by rotary
evapor ation. Chromat ogrgphy of the residue on 110 g silica gel wusing

tol uene: ethyl acetate(9: N then (1:1) as eluant yielded 2.14 g (39 % bis

15 [6-({4-[(1E)-3-netho 3- oxopr op- 1- epyl ] zoyl }oxy) hexyl] nal onate as

color- less crystals. -3 O 2004/ 01308 03/00507 Preparation of
bis f6-({4-[(] E)-3- rrethy}BWQeny }oxv) hexyl |l 2,2
bi s(4-nitrobenzyl) mal onate 010 ~\O o—
mo
0
f O>/_®_\\—/<
AN o—

5 2.12 g (3.11 mmol) bis [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyljbenzoyl}oxy)-
hexyl] malonate and 1,34 g (6.22 mmol) 4-nitrobenzylbromide were dissolved in
25 ml dioxane. A suspension of 136 mg (3.12 mmol) sodium hydride 55 %
dispersion in mineral oil and 4 mi dioxane were added in 1 hour. After 1 hour,
another suspension of 136 mg (3.12 mmol) sodium hydride 55 % dispersion in

70 mineral oil and 4 ml dioxane were added. After 18.5 hours at room temperature,
the reaction mixture was concentrated by evaporation. The residue was
partitioned between water and ethyl acetate\; the organic phase was washed
repeatedly with water, dried over sodium sulfate, filtered and concentrated by
rotary evaporation. Chromatography of the residue on 50 g silica gel using

15 toluene:ethyl acetate 95:5 as eluant and recrystallisation form ethyl
acetate:hexane (3:5 ) yielded 1.32 g (45%) bis [6-({4-[(1E)-3-methoxy-3-
oxoprop-1-enyllbenzoyl}oxy)hexyl] 2,2 bis(4-nitrobenzyl) malonate as white
powder.
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00- O\ /\ O 000 Onil,, 005 2.12 g (3.11 mml) bis

[6-({4-[(1E)-3-net hoxy- 3-oxoprop-|-enyl ] benzoyl } oxy) -

hexyl] mal onate and

1,34 g (6wD20mmaB)864- ni trobenzyl brom de were di ssol ved iPeT/@Rood/00df0Gxane. A

suspensi on of 136 nmg (3.12 mmol ) sodi um hydride 55 %

di spersion in mneral

oil and 4 m di oxane were added in 1 hour. After 1 hour, another

suspension of 136 ng (3.12 mml) sodi um hydride 55 %

di spersion in 10

mneral oil and 4 m di oxane were added. After 18.5 hours at room
t enperature, the reactl on mxture was concentrat ed by evaporatl on. The

resi due wasPrapara

hexyldr gani ¢ phase
sulfate filtered and

was washed ,r. , dr| ed over SOdI um
concentrate %%gbeWZ' m%% on. Chromat ography of the residue on 50 g

silica gel using 15 tolu
recrystallisation formethyl acetate: gxane
bis [6-({4-[(1 E)-3-net y- 3- oxoprop- } @
bi s(4-nitrobenzyl) mal onat@e as te wdé X
PCT/ CH2003/ 000507 Pr eparayi &h of bis f6-({4- f(l o—
E) - 3- met hoxy- 3- oxopr op- 11€R gbenzoyl}oxy) hexyl |l 2,2

Q
O)—@—\\_[(o
N o—

gne: et hyl acetate 95:5 as el uant and
(3:5 ) yielded 1.32 g (45%

enzcg)yl }oxy) hexyl] 2,2

2004/ 013086

bi s(4-am nobenzyl)

5 1.30 g (1.36 mmol) bis [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)-
hexyl] 2,2 bis(4-nitrobenzyl) malonate were dissolved in a mixture of 25 m! N,N-

dimethylformamide and 2.8 ml water. 2.21 g (8.18 mmol) ferric

chloride

hexahydrate and 0.716 g (10.95 mmol) Zinc powder were added, the tempera-

ture rise to 40 °C. The mixture was allowed to react for 1 hours. The black

10 reaction mixture was then partitioned between ethyl acetate and water and

filtered. The organic phase was washed repeatedly with water,

sodium sulfate, filtered and concentrated by rotary evaporation.

chromatography on 50 g silica gel using tert-butyl methyl ether

dried over
A first

as eluant and a

second chromatography on 25 g silica gel using toluene: ethyl acetate (9:1)
15 then (4:1) as eluant yielded 0.78 g (64 %) of bis [6-({4-[(1E)-3-methoxy-3-

oxoprop-1-enyllbenzoyljoxy)hexyl] 2,2 bis(4-aminobenzyl) malonate as a yellow

powder.

20 The following diamines were synthesized in a analogous manner:
bis [8-({4-[(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)octyl] 2,2 bis(4-

aminobenzyl) malonate,

bis [6-({4-[(1E)-3-ethoxy-3-oxoprop-1-enyllbenzoyl}oxy)hexyl] 2,2 bis(4-

aminobenzyl) malonate,
25 bis [6-{4-[(1E)-3-methoxy-3-oxoprop-1-enyl]phenoxy}thexyl] 2,2
aminobenzyl) malonate,
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1-0 ~\\ONO- 51.30 g (1.36 mol) bis
[6-({4-[(IE)-3-nethoxy-3-oxoprop-1-enyl]benzoyl }oxy)- hexyl] 2,2

bi s( 4- ni twolzeawoiB)86rmal onat e were di ssol ved in a m xt ur e Peff/CAR00d/00h50N-

di rethyl formam de and 2.8 m water. 2.21 g (8.18 mml) ferric chloride
hexahydrate and 0.716 g (10.95 mol) Zinc powder were added, the tenpera-
ture rise to 40 C. The mxture was allowed to react for | hours. The bl ack
10 reaction mxture was then partitioned between ethyl acetate and water
and filtered. The organi c phase was washed repeatedly with water, dried
over sodi ubis $Ul-#Ed( 1 )-F-mkthexg8-oasmtop-d rerwithenbrduindecyb? abis(€vapor at i on. A
first chrona n50 g silica gel using tert-butyl nethyl ether as
el uant and %m%gg%%&gﬁﬂ?n tography on 25 g silica gel using toluene: ethyl
acet at e (9: 8y [WB{4t[EE)-I-Hexyloxps-ozbprapti-gryép e xguideogl] R@bIKY- of bi s
[6-({4-[(1 E):3; - 3- prop- 1-enyl ] benzoyl } oxy) hexyl] 2,2

bi s(4-am no%'r@? ﬁgﬁ%%rga[t%oaég a yellow powder. 20 The foll owm ng di am nes
wer e syht hebis f@{4(1 Ex-3aayalbbeolosy-Gaxapriop-tbényllbenzoylloxy)hexyl] 2,2 bis(4-

[8-({4-[( 1E§]- - a3 pxoprop- 1-enyl ] benzoyl }oxy)octyl] 2,2 bis(4-

ami nobenzyl mﬁrr‘é’ﬁ%ﬁ@ﬁﬁa' |agé('[ 6-({4-[(1

E) - 3- et hoxy- 3- oxopr op- 1- enyl ] benzoyl } oxy) hexyl] 2,2 bis(4- am nobenzyl)

mal onate, 28yRirfiekfs E4aMPLE)s 3- met hoxy- 3- oxopr op- 1- enyl | phenoxy} hexyl] 2,2
bi s(4- am n%‘b‘ﬁi%’f‘ﬁ%‘ﬁéﬂ‘e’, -38 WD 2004/ 013086 PCT/ CH2003/ 000507 bis

[ 11-{4-[ (1E) - 3- met hoxy- 3- oxopr op- 1-enyl]phenoxy}undecyl] 2,2 bis(4-

am nobenzy| jo (RLQEAE Pnethd§-3-oxoprop-1-enyllbenzoyljoxy)hexyl] 2-(4-nitrobenzyl)-3-
[11-{4-[( 1Eg -@L(ex}’;l oxy- SX?OXOpPO[F))- 1- eyn] '] pﬁlgng?(y} bl}ldécw 1 2, ¥)bi s(4-

ani nobenzyl §4-w’§p;@j}p&y@ propanoae piag prepared in"accordance with the following

[6-({4-[( 1E§)m’§ewg_l ohexyl oxy- 3- oxopr op- 1- enyl ] benzoyl } oxy) hexyl] 2,2 bis(4-
am nobenzyl ) mal onat e.

Preparation of 2,2-dimethyl-5,5-bis(4-nitrobenzyl)-1,3-dioxane-4,6-dione

15

15.0 g (69.4 mmol) of 4-nitrobenzylbromide and 5.00 g (34.7 mmol) of
Meldrum’s acid were dissolved in 100 ml 2-butanone. 4.40 g (104.1 mmol)
20 potassium carbonate were added, the resulting suspension was heated to
50 °C and allowed to react for 2.5 hours. After cooling to room temperature,
100 ml water were added. The product was collected by filtration and washed
with a lot of water. 12.3 g (85 %) of 2,2-dimethyl-5,5-bis(4-nitrobenzyl)-1,3-
dioxane-4,6-dione as yellowish powder was used without further purification.
25
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SYNTHESI S EXAMPLE 2 10 [6-({4-[(1
E) - 3- met hoxy- 3- oxopr op- 1- enyl ] benzoyl } oxy) hexyl] 2-(4-nitrobenzyl)- 3-
(4-ni t r opWwerzgbdyo1prsepanoat e was prepared i n accordance WPCH/GH0F@OF0aW Ng
procedure. Preparation of
2, 2-di met hyl -5, 5-bi s(4-ni trobenzyl)-1, 3-di oxane-4,6-dione 15 ONN OOO
00 15.0 g (69.4 mmol ) of 4-nitrobenzyl brom de and 5.00 g (34.7 mol ) of
Mel drum s acid were dissolved in 100 m 2-butanone. 4.40 g (104.1 nmol) 20
pot assi um carbonate were added, the resulting suspension was heated to 50 C
and al | owed Frepdratatiof 2@-big 4 mittubenzyl)nffldrée acidol i ng to room tenperature, 100
m water were added. The product was collected by filtration and washed
with a lot of water. 12.3 g (85 % of
2, 2-di met hyl -5, 5-bi s(4-nitraopenz
powder was used without furt g‘
PCT/ CH2003/ 000507 Preparati f 72 ni tds‘obenzyl )mal onic acid 01
O\ /OO NO OHOH5 2. 18 (52 pl ) of |ithium hydroxide were
added to a suspension of 10. 79 g (X1 0@Hmol) of
2, 2-di met hyl -5, 5-bi s(4-ni trobenzyl)-1, 3-di oxane-4, 6- dione and 110 ml
mxture of tetrahydrofuran:water 9:1. The m xture was subsequently allowed
to reacts for2.285 &(5202 rmat) opihigm hyssxide weye sddedio a#iseensiothef aci dified to
pH =1 wth ?007%( (gmma 3%29 mbﬂyﬁé\ls b-'é'(l@ni'ﬂbﬁér%/ﬁ—ﬂ@&o%epﬁﬁi' ti oned

et at e;

between wat ecglone and 110 mI mixture of tetrahydrocf)tzraﬁr\}\}a%er 9:1. %’ﬁevnvﬁftuyga vsaPSEd
subsequently allowed to react for 21.5 hours at 25 °C , added to 500 ml water
and acidified to pH = 1 with 20 ml hydrochloric acid 3N. The mixture was
10 partitioned between water and ethyl acetate; the organic phase was washed
repeatedly with water, dried over sodium sulfate, filtered and concentrated by
rotary evaporation. The residue 9.54 g (98 %) of 2,2-bis(4-nitrobenzyl)malonic

acid as white powder was used without further purification.

i oxane- 4, 6-di one as yel | owi sh
25 -39 WD 2004/ 013086

15 Preparation of 6-chlorohexyl 2-(4-nitrobenzyl)-3-(4-nitrophenyl) propanoate

0. +O

1.00 g (2.67 mmol) of 2,2-bis(4-nitrobenzyl)malonic acid and 1.42 ml
(10.7 mmol) 6-chlorohexanol were suspended in 5.0 ml toluene. 1.0 mi

20 sulphuric acid are added. The reaction mixture was subsequently allowed to
react for 21.5 hours at refluxing temperature. The reaction mixture was

partitioned between water and ethyl acetate; the organic phase was washed
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repeatedly with water, dried over sodiumsulfate, filtered and concentrated
by rotary evaporation. The residue 9.54 g (98 % of

2, 2- bi s(4woizeserssyl ) mal onic acid as white powder was PaIaH2003/ (001007
further purification. 15 Preparation of 6-chlorohexyl 2-(4-nitrobenzyl)
3-(4-nitrophenyl) propancate G N.OOCI ON OO0O1.00 g (2.67 mmol) of
2,2-bis(4-nitrobenzyl)malonic acid and 1.42 mM (10.7 mol) 6-chl or ohexanol
were suspended in 5.0 mM toluene. 1.0 m 20 sul phuric acid are added. The
reaction m xture was subsequently allowed to react for 21.5 hours at

re](‘j | uxih nlg teeqmt@ﬁwnﬁx wéfbledri@cﬁﬁ\téﬁmgﬁbmuws}alf%@,(sjﬁlteﬁb’ﬂéridtdth@dralt)@% \ggen wat er
and et hy t he ase washed -40 WD 2004/ 013

PCT/ CH2003/ 8’%‘%8/ e"?%?f@ §P ?9{39@{“@‘%9 SR OB\JgP gn%!&ﬁ@&{ YRR Ul f at e,
filtered andolgenecestiy a¢e&ateb9 1rat elugnt glelied 0294 @(78 %h6-ohiBiobgx@Rhy- of the
resi due on ql uen et.hyl acetate 19:1 as el uant
yi el ded O. Q}ﬁ%b?ﬁl %@gutgcﬁllhgﬁ@n@gw%oft? %S ﬁ‘ﬂ“’w benzyl )-3-(4-nitrophenyl)

pr opanoat e as yeIIow oil. 5 Preparation of 6-({4-f(1

E) - 3- met hox Yo 35 OXRR P B A B4, R&%Q\}’ g}ogé(ryrz)&qxéﬁk/llbzeég@}@}ﬁh%% 10 1.00 g

ni t robenzyl J=3- -n| tToPhenyt ) p gdt e O INF
(4.85 mmmol ) hiteebRpay)3H- mi_’MEbrikM&&m@rmte were dissolved in 10 m

0 |
VARNAS
) 0
e Ua
O J—
N
o "o

10 1.00 g (4.85 mmol) methy! (E)-4-carboxyl cinnamate were dissolved in 10 ml
dimethylformamide. 0.73 ml (4.88 mmol) 1,8-diazabicyclo[5.4.0Jundec-
7-ene(1,5-5) (DBU) were added dropwise in the course of 3 minutes. The
reaction temperature rise to 30 °C, subsequently a mixture of 1.98 g
(4.41 mmol) 6-chlorohexyl 2-(4-nitrobenzyi)-3-(4-nitrophenyl) propanoate and

15 4 ml dimethylformamide were added in one portion. The mixture was then
heated at 80 °C for 22 hours. The reaction mixture was cooled and then

o

partitioned between ethyl acetate and a saturated sodium bicarbonate solution;
the organic phase was washed repeatedly with water, dried over sodium
sulfate, filtered and concentrated by rotary evaporation. Chromatography of the
20 residue on 100 g silica gel using toluene:ethyl acetate 9:1 as eluant yielded
2.80 g (98 %) 6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyljbenzoyl}oxy)hexyl 2-(4-
nitrobenzyl)-3-(4-nitrophenyl) propanoate as yellow oil.
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di ret hyl formam de. 0.73 m (4.88 mvol ) 1, 8-di azabi cycl o[ 5. 4. 0] undec-
7-ene(1,5-5) (DBU) were added dropwi se in the course of 3 mnutes. The
reacti on wergpevasesee rise to 30 C, subsequently a m xt uPE€TAH2002®0%p7( 4. 41
mrol ) 6-chl orohexyl 2-(4-nitrobenzyl)-3-(4-nitrophenyl) propanoate and 15
4 m dinethyl formam de were added in one portion. The m xture was then
heated at 80 C for 22 hours. The reaction m xture was cool ed and then
partitioned between ethyl acetate and a saturated sodi um bi carbonat e
solution; the organi c phase was washed repeat edly Wllth wat er , dri ed over

sodi um Su| Paeparation|of 61 ¥d( HnB-reioxsyrBoXerans Y P eNZO VI eOX M NG

Chr omat ogr apiyindteniyies- &@arh%bﬁé!@n%p%ﬂ@a@ silica gel using toI uene: et hyl
acetate 9:17as eluant Vi e| ded : 8 %W 6-({4-[(1

E) - 3- net hoxy- 3- oxopr op- N enyl]benzoyl}oxy) hexyl 2-(4-

ni trobenzyl)-3-(4-nitropfenyl) propanoate as yellow oil. -41 WO 2004/013086

6- ({4-1(1 E) - 3- net hoxy- 3-pxoprop- 1- enyl | benzoyl } oxy) hexyl 2-(4-

am nobenzyl ) - 3- (4- am nophse propan e NO OO ON 5 Preparation can
be carried out anal ogously t@.Exa 1 \ 84@(4 59 mmol) 6-({4-[(1
E) - 3- met hoxy- 3- oxopr op- nyl ] benzoyl } aXy) Rexyl

nitrobenzyl)-3-(4-nitro yl) propanoate, 7.44 g ((24. 52 mol) Ferric

chl oride hexahydrate ang 3.00 g (45.89 nmmol) Zinc powder yielded 1.93 g
(72 %9 6-({4- [(1 E)-3-nwt hoxy-3-oxoprop-1-enyl]benzoyl } oxy) hexyl

2- (4-am nobenzyl )-3-(4- 10 am nophenyl) propanoate as yell ow powder.
SYNTHESI S EXAMPLE 3 Chol est - 5-en- 3-yl

2- (4- amSHOb@Tégér)mo?rc(aﬁ ma&mﬂm&hémgmm@&&mma Wiy 2.88 gpared in

accordance V¥|4 59 mmol) é?{h [&"I\g)ggmg rhggy-g oxoprop-1-enyl]benzoyl}oxy)hexyl 2-(4-
nitrobenzyl)-3-(4-nitrophenyl) propanoate, 7.44 g (27.52 mmol) Ferric chloride
hexahydrate and 3.00 g (45.89 mmol) Zinc powder yielded 1.93 g (72 %) 6-({4-
[(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)hexyl 2-(4-aminobenzyl)-3-(4-
10 aminophenyl) propanoate as yellow powder.

SYNTHESIS EXAMPLE 3

Cholest-5-en-3-yl 2-(4-aminobenzyl)-3-(4-aminophenyl)propanoate was pre-

15 pared in accordance with the following procedure.
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-42 WD 2004/ 013086 PCT/ CH2003/ 000507 Preparation of chol est-5-en-3-yl
2-(4-nitrobenz rl -3-(4-nitrophenyl)propancate ON+. OO O O.NO5 2.00 ¢
(5. 34 MmuUWD 2064/@38B6bi s(4-ni trobenzyl ) mal oni ¢ aci d and 2POT/GH2&/®B850m0l )
5-chol esten-3(3-of and 65 ng (0.53 muol) 4-di net hyl am nopyridine in 40 m
of dichl oronethane were cooled to 0 C and 1.16 g (5.62 nmmol) N/ N -

di cycl ohexyl carbodi i nde were added. The m xture was subsequently allowed to
react for 2 hours at 0 C and 19 hours at 25 C, filtered and concentrated by
10 rotary evaporatlon Chronatography of the resi due on 50 g silica gel

usi ng 3 of18 iBen-3 3 nayl)-3 @ pttat e yi el ded
3.09 g (83 @@ Cholest 5 en 3-vyl

2- (4-nitrobenzyl)-3-(4-nitrophenyl)propanoate as a white powder. 15
Preparati on of Chol est-5m®n.8-yl 2-(4-am nobenzyl)-3-(4-amnm nophenyi) -
propanoate N O O N -43 W) 2004/ 013086 PCT/ CH2Q03/ 000507 2.62 g (3.75
nmol ) Chol est-5-en-3-yl 24X ni trobenzyl)-3 i)tT ophenyl ) propanoate and
0.79 g (14.77 mol) anwonﬂ!ﬂ(ﬁﬂoride =nded in 90 m of a mxture
consi sting of nethanol: wate : .96 mmol ) zinc 5 powder was

t hen added in 10 m nutes. xture was then allowed to react at
45 C for 6 hours and partit'on-g di chl oronet hane and water; the

[ h water, dried over sodium

5 2.00 g (5.34 mmol) of 2,2-bis(4-nitrobenzyl)malonic acid and 2.07 g

(6.35 mmol) 5-cholesten-3p-ol and 65 mg (0.53 mmol) 4-dimethylaminopyridine
in 40 ml of dichloromethane were cooled to 0 °C and 1.16 g (5.62 mmol) N,N'-
dicyclohexylcarbodiimde were added. The mixture was subsequently allowed to
react for 2 hours at 0 °C and 19 hours at 25 °C, filtered and concentrated by

10 rotary evaporation. Chromatography of the residue on 50 g silica gel using
toluene as eluant and recrystallisation form ethyl acetate yielded 3.09 g (83 %)
Cholest-5-en-3-yl 2-(4-nitrobenzyl)-3-(4-nitrophenyl)propanoate as a white
powder.

15 Preparation of Cholest-5-en-3-yl 2-(4-aminobenzy)-3-(4-aminophenyi)-
propanoate
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sulfate, filtered and concentrated by rotary evaporation. First

chromat ography of the residue on 50 g silica gel using tol uene: ethyl

acet at e 1wo0 2ae/@Bagant and 10 second chronmat ogr aphy on 5@®Cg/cH200@08¢] usi ng
tert.butyl nethylether as eluant yielded 1.66 g Chol est-5-en-3-yl

2- (4- am nobenzyl ) - 3- (4- am nophenyl ) - propanoate as white powder. SYNTHESI S
EXAMPLE 4 15 2, 2-bi s(4-nitrobenzyl)-1,3 di(6-bronmhexanoyl) propanedi ol was
prepared in accordance with the follow ng procedure. Preparation of
2,2-bis(4-nitrobenzyl)-1,3-propandiol 20 01 + NN O OHOH 4.00 g (10.69
mol ) 2, 2-bi s(4-nitrobenzyl)mmal onic acid were dissolved in 40 n

h d f dd d i ' h 64.1 mM 25
(64 1 ol L Bt AR SR S A R PR S B Rp @il on
t et r ahydr o- p’rcmaanatem‘ndeﬁm@(ﬂommmt) aﬁﬁndﬁ,lurﬁﬁhlqmdemerersuwmiedm efully
added. " The B3dr Mgl L RNES HORMATELL ol 0O% PaLURERNEH il acetate and

wat er; the organlc repeat edl'y "wi d over
sodi um $ul f goeder wag meeddd@dmj Oamnioelrs. rTatteerdactjymmxtareywm/ﬁhpmamedn. The

bur 1 11 cat otd ket 48,809 e 8 rAR PR R ARG mhang e 1 OF"
2, 2- bi s(4- nivatesbtbeorganid pimseiwas-viasbetiepralgdly Withwaterndididodvesodim O O O Br

O Br sulfate, filtered and concentrated by rotary evaporation. First chromatography of

the residue on 50 g silica gel using toluene:ethyl acetate 1:1 as eluant and

10 second chromatography on 50 g silica gel using tert.butyl methylether as eluant
yielded 1.66 g Cholest-5-en-3-yl 2-(4-aminobenzyl)-3-(4-aminophenyl)-
propanoate as white powder.

SYNTHESIS EXAMPLE 4

15
2,2-bis(4-nitrobenzyl)-1,3 di(6-bromohexanoyl)propanediol was prepared in
accordance with the following procedure.
Preparation of 2,2-bis(4-nitrobenzyl)-1,3-propandiol

20

0

0O 0
OH OH

l” N

4.00 g (10.69 mmol) 2,2-bis(4-nitrobenzyl)malonic acid were dissolved in 40 mi
tetrahydrofuran and added dropwise in a the course of 2 hours to 64.1 m!

25 (64.1 mmol) of a borane-tetrahydrofuran complex 1.0 M solution in tetrahydro-
furan. After 19 hours at 25 °C, 50 ml water were carefully added. The reaction
mixture was then partitioned between ethy! acetate and water; the organic
phase was washed repeatedly with water, dried over sodium sulfate, filtered
and concentrated by rotary evaporation. The residue, 3.77 g (97 %) of a white

30 powder was used without further purification.
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|l 0O+ -N. O-05 3.77 g (10.88 mmol) of

2,2-bis(4-nitrobenzyl)-1, 3-propandiol, 4.25 g (21.79 mol) 6-bronohexanoic
aci d and 8D 209#/(12086 nmol ) 4-di net hyl - am nopyri di ne i n PCF/aH20a8/000507

di chl oronet hane were cooled to 0 C and 4.81 g (23.31 mmol)

N, N - di cycl ohexyl car bodi i nde were added. The m xture was subsequently
allowed to react for 2 hours at 0 C and 19 hours at 25 C, filtered 10 and
concentrated by rotary evaporation. Chronatography of the residue on 100 g
silica gel using toluene : ethyl acetate (95:5) as eluant yielded 6.39 g
(96 %9 of 2,2-bis(4-nitrobenzyl)-1,3 di(6-bronmohexanoyl) propanedi ol as
yel | owi sh oid , . Pr j of  2.23 B SE4-nitroh -1. 3 .di(6-{4-[(1

E) - 3- met hoxy=" Bl Bl fertviE e brod Hoafediol 0, +.ONO O-
00O OO0- 00 -45 WD 2004/ 01308 PCT/ CH2003/ 000507 3.14 g (4.48 mol)

2, 2- bi s(4-nitrobenzyl)-1, 3 di (6Nronohexanoyl ) propanediol and 1.60 g (8.98
nmol ) net hyl 4-hydroxyci nnanmat e~were di ssolved in 24 m

1-net hyl - 2-pyrrolidon. 2.45 g 7Rmmol ) pot assi um carbonate were added.
hen héérgggarﬂgo C for 4 hours. The reaction
m xture was partitioned between ‘et VP acetate”and water. The organi c phase

was washed repeatedly with watery \dried over §pdi umsul fate, filtered and
concentrated by rotary evaporatiQn. ma aphy of the residue yiel ded

+
-N
o 0

o)

/r

5 3.77 g (10.88 mmol) of 2,2-bis(4-nitrobenzyl)-1,3-propandiol, 4.25 g
(21.79 mmol) 6-bromohexanoic acid and 32 mg (2.6 mmol) 4-dimethyl-
aminopyridine in 175 ml of dichloromethane were cooled to 0 °C and 4.81 g
(23.31 mmol) N,N’-dicyclohexylcarbodiimde were added. The mixture was
subsequently allowed to react for 2 hours at 0 °C and 19 hours at 25 °C, filtered
10 and concentrated by rotary evaporation. Chromatography of the residue on
100 g silica gel using toluene : ethyl acetate (95:5) as eluant yielded 6.39 g
(96 %) of 2,2-bis(4-nitrobenzyl)-1,3 di(6-bromohexanoyl)propanediol as

yellowish oil.

15 Preparation of 2,2-bis(4-nitrobenzyl)-1,3 di(6-{4-[(1E)-3-methoxy-3-oxoprop-1-

envyllphenoxythexanoyl)propanediol

0. +0
N
SRV OS.
o o—
O}/,_/—\_/O—Q_\\_/(O
() o-
N
o o
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3.72 g (88

% 2,2-Dbis(4-nitrobenzyl)-1,3

di (6-{4-[ (1E)- 3- nmet hoxy- 3-oxoprop-1 10 enyl ] phenoxy} hexanoyl ) propanedi ol as
yel | ow shwpaoghari3oser epar ati on of 2, 2- bi s(4-am nobenzyl ) PCT/@1doy@osod- [ (1

E) - 3- net hox

y- 3- oxopr op- 1-enyl | phenoxy}hexanoyl ) propanediol N O O -C~-

O o

0- 0~~O O ~\OOO0- N 15 Preparation can be carried out anal ogously to

Exanple 1 u
di (6-{4-[(1
6.59 g (24.
Zi nc powder
3- net hoxy- 3-
phenyl) pro
The fol |l ow
2,2-bis(4-a
enyl ] phenox

E) - 3- et oxy-
2, 2-bis(3-a

enyl]phenox

sing 3.87 g (4.069 mmol) 2, 2-bis(4-nitrobenzyl)-1,3

E) - 3- met hoxy- 3- oxopr op- 1- enyl ] phenoxy} hexanoyl ) pr opanedi ol ,

380 nmol ) ferric chloride hexa- hydrate and 2.66 g (40.69 mmol)

yielded 2.91 g (80 % 6-((4-[(1 E) 20

LRl R bl R e et N o400 b BB PR 48003 000507

randdi.ethg (888 owmmljoeetbyl AtHyesixgeiohamata weradisgdies imRHner

%E}ﬂ%‘éwm%?gp%ﬁ 1537?73[ ’%%‘Qﬁ@l gﬁ(sgh&%&n%@gﬁe;@ @d%dldl (11-{4-[ (1

apiion suspersion mas ftdrememtad atrfde Canog hgmurprﬂ@ane«:ilool

y}hexanoyl') pr opanedi ol obeR

Way F%ﬂlﬂor%dcge(\/\gae{]%ﬂ[ﬁ %cae@tg%mab%x'yheo é(rsl) Pt %3316) 1.3

d| (6 {4- [ (1 W3s \washed epaatsiyositpraipn dried evey spginmrsoitste hidteratoand) pr opanedl ol .

10

15

20

concentrated by rotary evaporation. Chromatography of the residue yielded
3.72 g (88 %) 2,2-bis(4-nitrobenzyl)-1,3 di(6-{4-[(1E)-3-methoxy-3-oxoprop-1-
enyljphenoxythexanoyl)propanediol as yellowish powder.

Preparation of 2,2-bis(4-aminobenzyl)- 1,3 di(6-{4-[(1E)-3-methoxy-3-0xoprop-

1-enyllphenoxythexanoyl)propanediol
N

O WQMZ
O }IL/@MO

o—

N

Preparation can be carried out analogously to Example 1 using 3.87 g

(4.069 mmol) 2,2-bis(4-nitrobenzyl)-1,3 di(6-{4-[(1E)-3-methoxy-3-oxoprop-1-
enyllphenoxythexanoyl)propanediol, 6.59 g (24.380 mmol) ferric chloride hexa-
hydrate and 2.66 g (40.69 mmol) Zinc powder yielded 2.91 g (80 %) 6-({4-[(1E)-
3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)hexyl 2-(4-aminobenzyl)-3-(4-amino-
phenyl) propanoate as yellow powder.
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SYNTHESI S EXAMPLE 5 Bi s

[ 8- ({(2E) - 3-[ 3- net hoxy- 4- ( pent yl oxy) phenyl ) pr op- 2- enoyl }oxy) octyl] 2, 2-

bi s(am nowernagd/jiseséonat e was prepared i n accordance w t IrCrheH200d/d00307ng 15
procedure. Preparation of

(2E) - 3-f 3- et hoxy- 4- (pent yl oxy) phenyl | prop-2-enoic acid O Ilr-\-~-Ob --\~4
OH 20 5.00 g (32.86 mmol ) Vanilin, 4.88 m (39.48 mvol) n-pentyl brom de
and 13.62 g (98.59 mml ) potassium carbonate were dissolved in 50 m

1-net hyl - 2- pyrrolidone. The reaction suspension was allowed to react for 6
hours at 25 TGe folBubgatiareine$ yarBbebdynthes(zbO irB4 anatodgdus twanmet: hy| phosphonoacet at e

wer e added. The. m xt ur Syl t C 18 hours at 25 C. Then
20 M of a sozzzglb'lsj "a'H'?a‘r’%”% bi\%sdg?d%{f@ﬁ%fﬂngﬁﬁ%pgp1Were added. The

reacti on m xnyiiphenaytheaxbhalygdopamediohct for 1.5 hour at 70 C. After cooling,
the m xture aAcl difi I JIxC isc acid 37 w.% The
product was e ?&S@f%“ﬂ““é?‘?"?y'&i’éh@? 1'@2}'#91% %?‘W%S%ﬁé@&éosa PCT/ CH2003/ 000507
wat er add drangibhenoxfurdegandyl) prapenediot o give 7.36 g (84.7 % (2E)-3-[ 3-

met hoxy- 4- ( penty}-0x¥: - y Qi .ge crystals.

Prepar at i on%%@gﬁ%gg‘%ﬁﬂ%s%@%%@wgrﬁr%tt 3%/-@%??% s

pent yl oxy) presiinheppxphexansylarieranedol, apd30 g (27.6 nmol )

(2E)-3-[3- QXY 4y b D9vdieheMENBLREh N8k jd 10 were suspended
in 3 m acgﬁsﬁﬁiﬁ’%?‘zﬁi@”ﬁ%uréﬁ?@o Sy oo

1, 8- di azabi @¥lIR[eaoRIOP@EARLMIIIR ©:,5-5) (DBU) and 3 ml acetonitrile was
added dgpopw se over a period of 5 mnutes. 3.43 g (25.1 mol)

6- chl orohexanol  were added and the resulting m xture was then refluxed for

6 hours. TheaYNEHERISIHAMBLE® e was cool ed and then extracted using ethyl
acetate and water.

Bis [8-({(2E)-3-[3-methoxy-4-(pentyloxy)phenyl)prop-2-enoyl}oxy)octyl] 2,2-
bis(aminobenzyl)maionate was prepared in accordance with the following

15 procedure.

Preparation of (2E)-3-[3-methoxy-4-(pentyloxy)phenyllprop-2-enoic acid

/
o

/_—\_/O@‘—\\_(O
OH
20
5.00 g (32.86 mmol) Vanilin, 4.88 mi (39.48 mmol) n-pentylbromide and
13.62 g (98.59 mmol) potassium carbonate were dissolved in 50 ml 1-methyl-2-
pyrrolidone. The reaction suspension was allowed to react for 6 hours at 25 °C.
Subsequently 8.55 ml (59.34 mmol) trimethylphosphonoacetate were added.
25 The mixture was allowed to react for 18 hours at 25 °C. Then 20 ml of a sodium
hydroxide solution 28 % in water were added. The reaction mixture was
allowed to react for 1.5 hour at 70 °C. After cooling, the mixture was acidified to

pH = 1 with hydrochloric acid 37 wt.%. The product was filtered off, washed with
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15 The ethyl acetate phase was washed with water, dried over sodium

sul phate, filtered and concentrated by rotary evaporation. Chronatography
of the rewodoero1seseng a silica gel columm yield 6-hydrorgnac003/000507

(2E) - 3-[ 3- et hoxy- 4- (pentyl oxy) phenyl ] prop-2-enoate. -48 WD 2004/ 013086
PCT/ CH2003/ 000507  Prepar ati on of

bi s[ 6- ({(2E) - 3-[ 3- net hoxv- 4- ( pent yl oxy) phenyl 1prop-2- enoyl } oxy) hexyl |

mal ?)nate IC) ? OSS ﬁ)OO 0 QI O 5 Preparation can be carried out

anal ogously to nthetic Exanple | using 5 .00 g 13. 7 6- hydr oxyhexyl
( 2E) - 3- [ 3- meeiesRYd dnqqo@ﬁ@ypd;m?w?é‘#ynn]tﬁﬂwﬁ 7536 %@6& "Z) @53534?1)86 g )(/8. 26ymrm?/)
el onit 6 2! ShilaRlobhub RS ) 2 e OBt ds0eYe oyt

4- (pentyl oxy prop -enoyl }oxy) hexyl] mal onate. 10 Preparation of bis
[ 8- ({(2E) - 3-[ 3- met hoxv- 4- (pent yl oxy) phenyl ) prop- 2- enoyl } oxy) octyl |

2, 2- bi s(ni t pRYeRANh FRLIYRARLONGY! @Es-[Bnfetifdxy-@-(bentYi&ly)pHenkflpréd-L- - 49 WO

2004/ 013086 "PCT7 CH20037 000507
5  enoate

/
0]

/—\_/o@—wo NOH

7.30 g (27.6 mmol) (2E)-3-[3-methoxy-4-(pentyloxy)phenyl]prop-2-enoic acid

10 were suspended in 3 ml acetonitrile. A mixture of 4.20 g (27.6 mmol)
1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5) (DBU) and 3 ml acetonitrile was
added dropwise over a period of 5 minutes. 3.43 g (25.1 mmol) 6-chlorohexanol
were added and the resulting mixture was then refluxed for 6 hours. The
reaction mixture was cooled and then extracted using ethyl acetate and water.

15 The ethy! acetate phase was washed with water, dried over sodium sulphate,
filtered and concentrated by rotary evaporation. Chromatography of the residue
using a silica gel column yield 6-hydroxyhexyl (2E)-3-[3-methoxy-4-
(pentyloxy)phenyl]prop-2-enoate.
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Preparation can be carried out analogously to Synthetic Exanple 1 using

0.80 g (1.00 mmol) bis[6-({(2E)-3-[3-nethoxy-4-(pentyl oxy) phenyl]prop-2

enoyl } oxywbexed/(1308al onate, 0.42 g (2.00 mmol) 4-nitro b@cTyH@M0d®7and 87
(2.00 mmol) sodium hydride 55 % dispersion in mneral oil yield bis

[8-({(2E)-3- 5 (3-nethoxy-4-(pentyl oxy)phenyl) prop-2-enoyl }oxy)octyl] 2, 2-

bi s(nitrobenzyl)nmal onate. Preparation of bis

18- (f (2E) - 3- 13- net hoxy- 4- ( pent yl oxy) phenyl ) prop- 2- enoyl } oxy) octyl |

2, 2- bi s(am nobenzyl ) mal onate 0 NH2 0O OO O 0O NH2 O 10 Preparation

can be carripdparatiorestabisigqUSE y3-{dmSihokpet bentfivarimleayliprasng 1.07 g (1. 00

nmol ) of bis [8- é pethoxy 4- (pentyl oxy) phenyl ) prop- 2-

enoyl}oxy)oc@%&¥3&&§igh§@%p@?obenzyI)nalonate 1.62 g (6.00 nmol) Ferric 15

chl ori de hexahydrate and 0.65 g (10.00 mml )\Zi nc powder yield bis

[8-({(2E)-3- [3-nethoxy-4-(pentyl oxy)phenyl) pf op-2-enoyl }oxy)octyl] 2, 2-

bi s(am nobenzyl ) nal onate. The followgng di ngs can be synthesized in a

anal ogous nmanner: 20 bis

[ 8- ({(2E) - 3-[ 3- met hoxy-4- (met hoxy)

bls(anlnobenzyl)nalonat

[11-({(2E)-3-[ 4- (nethox%i?henyl)prop-2-enoy|}oxy)undecyl] 2, 2-

/
nyl ) prop- 2- enoyl }oxy) octyl] 2, 2-

bi s(am nobenzyl ) mal onat
o) o)

OWQO”'\_/

0
/

5 Preparation can be carried out analogously to Synthetic Example 1 using 5.00 g
(13.7 mmol) 6-hydroxyhexyl (2E)-3-[3-methoxy-4-(pentyloxy)phenyljprop-2-
enoate and 0.86 g (8.26 mmol) malonic acid to yield bis[6-({(2E)-3-[3-methoxy-
4-(pentyloxy)phenyl]prop-2-enoyl}oxy)hexyl] malonate.

10 Preparation of bis [8-({(2E)-3-[3-methoxy-4-(pentyloxy)phenyl)prop-2-

enovylloxy)octyl] 2,2-bis(nitrobenzylmalonate

0. +0 0
O OM@ N\
0 o/ NSO
0 ° 0
J Iy
o o
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WO 2004/ 013086 PCT/ CH2003/ 000507 bis
[ 6- ({(2E) - 3-[ 3- net hoxy- 4- (et hoxy) phenyl ) pr op- 2- enoyl } oxy) hexyl ] 2, 2-
bi s( am nowerragd/j1aeeonat e, bi s PCT/CH2003/000507
[8-({(2E)-3-[ 3-pentyl oxy-4- (net hoxy) phenyl ) prop- 2-enoyl } oxy)octyl] 2, 2-
bi s(am nobenzyl ) mal onate, 5 bis
[4- ({(2E) - 3-[ 3- net hoxy- 4- ( nmet hoxy) phenyl ) pr op- 2- enoyl } oxy) butyl ] 2, 2-

bi s(am nobenzyl ) nal onate, bis

[ 8- ({(2E)-3-[4- (et hoxy)phenyl) prop-2-enoyl }oxy)octyl] 2, 2-

bi s( am noben2rgpgratidnoremt bes, cdbiies] out analogously to Synthetic Example 1 ;Sin?L 8.80 g

bi s( am nbbortly Py EAN DS Rk G EHiow SR B frryorde 2

[ { ( 2E) - 3-¢rplitxy)hepylppa@natap§ 1 gX9.00 enxnydl] 4-Bitrdbérizgibeamioe brney gnal onat e.
S
p

6-(

YNTHESI S b 1, 3- ns- 4-
ropyl cycl ohexy}r&cﬁé%éodiéfﬁﬁ%%o% ?p%sgggﬁogﬁﬁg?ln%l O'IHF%%QP(&%({&#) ccor dance
wi th thé folBowitryydr@Eeritloxdph@ty)propgaeratylory)amtyl] 2,2-

2, 2-bi s(4-ni i f6-[4-(trans-4-
propyl cycl ohge yP; ﬁ k%) Pﬁexanoyl} propanediol o. +.0 NH OO-Hs O/
OO-H 1ON -

Pregaratlon of bIS [8-({(2E)-3-[3-methoxy-4-(pentyloxy)phenyl)prop-2-

enoylloxy)octyl] 2,2-bis(aminobenzyl)malonate

\
(@)
NH,
O
O J N\
Q ONO
ANIVARNIN
NH, o
10 /

Preparation can be carried out analogously to Synthetic Example 1 using 1.07 g
(1.00 mmol) of bis [8-({(2E)-3-[3-methoxy-4-(pentyloxy)phenyl)prop-2-
enoylloxy)octyl] 2,2-bis(nitrobenzyl)malonate, 1.62 g (6.00 mmol) Ferric

15 chloride hexahydrate and 0.65 g (10.00 mmol) Zinc powder yield bis [8-({(2E)-3-
[3-methoxy-4-(pentyloxy)phenyl)prop-2-enoyl}oxy)octyl] 2,2-
bis(aminobenzyl)malonate.

The following diamines can be synthesized in a analogous manner:

20 bis [8-({(2E)-3-[3-methoxy-4-(methoxy)phenyl)prop-2-enoylloxy)octyl] 2,2-
bis(aminobenzyl)malonate,
bis [11-({(2E)-3-[4-(methoxy)phenyl)prop-2-enoyl}oxy)undecyl] 2,2-
bis(aminobenzyl)malonate,
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WD 2004/ 013086 PCT/ CH2003/ 000507 The preparation was carried out
anal ogously to Synthesis Exanple 4 using 3.14 g (4.48 muol)
2, 2- bi s(4woiwesieessyl ) -1, 3 di (6- br onohexanoyl ) propanedi ®@CT/Gred0310098)7g (8. 98
mrol 4- (trans-4-propyl cycl ohexyl)phenol yield 2, 2-bis(4-
nitrobenzyl)-1,3-di {6-[4-(trans-4-propyl cycl ohexyl)phenoxy] hexanoyl} 5
propanedi ol . Preparation of 2 2-bis(4-am nobenzyl)-1,3-di {6-14-(trans-4-
propyl cycl ohexyl ) phenoxyl hexanoyl} propanediol NH OOO0OCH 0 OOWO
10 N Preparation can be carried out anal ogously to Synthetic Exanple 1
usi ng 0. 97bisge{{LE)B-|3ratthod-L2¢dihadphantlpadpeegdloty)Bexyl] 2{6- [ 4- (tr ans- 4-
propyl cycl ohexyl.) phen hexanoyl } propanediol, 1.62 g (6.00 mml) Ferric
15 chl ori de ﬁ@éﬂ%\ cﬁ”éﬁﬁx%lﬂf&?)%%. 65 g(10.00 nmmol) Zinc powder yield 2,2-bis(4-
o opaned ol - 20 ST S EXAVPLE 1 Polyrer 99,0 i (0. 505 mol ) of
pr opanedi ol .. . ol ymer .0 ng : no o]
1,2,3,4- cycPﬁﬁ%”?'i%*%eé‘ﬂﬁE@?%%%y| ic acid dianhydride 25 was added to a
sol uti oA of bBAO-({RMES-[FEmEddxydrrndthoty)ihesyi)BoB-Lenpylioxpputyl] 2,2-
nmet hoxy- 3- o0 - 1- oyl }oxy) hexyl] 2, 2-bi s(am nobenzyl)nmal onate in
-52 WO 2004?%%‘8@%%%@5@%%/ 000507 3.5 m of tetrahydrofuran. Stirring
was t hen cabisi[8d{(2rit3-Ht(ethogy)pbenydpivsota-enoyifpeppctyl] 2,2-

bis(aminobenzyl)malonate,

bis [8-({(2E)-3-[4-(propyl)phenyl)prop-2-enoyljoxy)octyl] 2,2-
10 bis(aminobenzyl)malonate, and

bis [6-({(2E)-3-[phenyl-prop-2-enoyl}loxy)hexyl] 2,2-bis(aminobenzyl)malonate.

SYNTHESIS EXAMPLE 6

15
2,2-bis(4-aminobenzyl)-1,3-di {6-[4-(trans-4-
propylcyclohexyl)phenoxylhexanoyl}propanediol was prepared in accordance

with the following procedure.

20 Preparation of 2,2-bis(4-nitrobenzyl)-1,3-di {6-[4-(trans-4-

propylcyclohexyl)phenoxylhexanoyl} propanediol

0. +0
N
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another 11.0 ng (0.056 mmol) of 1, 2,3, 4-cycl obutantetracarboxylic acid

di anhydri de were added. The m xture was subsequently allowed to react for
21 hour swet2oesmsessenper at ure. The pol ymer m xture was aCTutE003M005073. 5 ml
THF, 5 precipitated into 200 ml diethyl ether and collected by filtration.
The pol yner was reprecipitated formTHE (10 m) into 600 mM water to yield,
after drying at roomtenperature under vacuum O0.57 g of Polyamc Acid |
inthe fromof a white powder; [9] = 1.66 dL/g. 10 SYNTHESI S EXAMPLE 8

Pol ymer The preparation was carried out anal ogously to Synthesis Exanple 7

using 15 59Kk PrepBralidh @ad caied putehaldysudibto(SyhtHetis Exadpreet iuingy - 3- oxopr op-
(1 Oeg)éll] m’rgfg %gyl 1193é¥%mh§|3‘ ¥ 2]bss%4-mtrologrgzy[n1%O&Fé]g%n?oﬂgxano Spefopaarﬁgdlorr’ -5 g
4- (2, 5- Di oxgtcet .eabxe.lgefnuham @rabid-3-piaplylcadiomexil)hedolodaid 02yHis(4- anhydrl de; it

Qo 20 Swdes RS B sty B ardboBaBs car i o0 out |

anal ogosis| ypiopafdidihesi s Exanple 7 using 25 500.0 ng (0.561 mmol) of bis
[6- ({4-[ (1E)-3- et hoxy- 3- oxopr op- 1-enyl] benzoyl } oxy) hexyl ]

2, 2- bi s(am nobenzyl ) mal onate and 139.5 ng (0. 561 rrrml) of

5- (2, 5- Di oxPteplaratiby df afzamymanﬁmenmnadorﬁdamm 1, 2-di carboxylic
anhydri- de Sl H2nd |dSlntheformof a white
powder; [rl M@@%—M@ 3086 PCT/ CH2003/ 000507

SYNTHESI S EXAMPLE 10 Pol ymer 5 The preparation was carried out anal ogously
to Synthesis Exanple 7 ysing 500.0 ng (0 895 mmol )

6- ({4-[ (1E) - 3- net hoxy- 3-loxopr op- 1- enyl ] 0Oxy) hexyl

2- (4- am nobenzyl) - 3- (4 nogphe ) pé /

10 N

Preparation can be carried out analogously to Synthetic Example 1 using
0.975 g (1.00 mmol) 2,2-bis(4-nitrobenzyl)-1,3-di {6-[4-(trans-4-
propylcyclohexyl)phenoxylhexanoyl} propanediol, 1.62 g (6.00 mmol) Ferric

15 chloride hexahydrate and 0.65 g(10.00 mmol) Zinc powder yield 2,2-bis(4-
aminobenzyl)-1,3-di {6-[4~(trans-4-propylcyclohexyl)phenoxylhexanoyl}
propanediol.

20 SYNTHESIS EXAMPLE 7

Polymer
99.0 mg (0.505 mmol) of 1,2,3,4-cyclobutantetracarboxylic acid dianhydride
25 was added to a solution of 500.0 mg (0.561 mmol) of bis [6-({4-[(1E)-3-

methoxy-3-oxoprop-1-enyllbenzoyljoxy)hexyl] 2,2-bis(aminobenzyl)malonate in
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(0.895 nmmol ) 1,2, 3,4-cycl obutantetracarboxylic acid dianhydride; it yielded
0.61 g of white Polyamc acid 4; [ri] = 1.72 dL/g. 10 SYNTHESI S EXAMPLE 11
Pol ymer 1WOThey/q@s@ear ati on was carried out anal ogously PeTSHMWIBE®DH7EXaNp! e
7 using 225.1 ng (0.565 mmol) isopropyl 2,2-bis(am nobenzyl) mal onate,
250.0 ng (0.565 mmol) 6-({4-[(1 E)-3-nethoxy-3-0x0 pro p- 1

-enyl ] benzoyl } oxy) hexyl 3,5- di am nobenzoate and 221.6 ng (1.017 mmol)

1, 2,3, 4-cycl obut ant et racarboxylic acid dianhydride to yield 0.66 g of
white Polyamc acid 5; [rl] = 2.06 dL/g. 20 SYNTHESI S EXAMPLE 12 Pol yner
25 The pr epaiatril oﬁteuralsydmﬁumheshrmgwmmboganmsdy)utaiOsy)fohESbwsEdempl e 7 using
500.0 nmg (0.5

enyl ] benzoylﬁoxy ‘f";@ rﬁ%%&%ﬁ%%@%%@@%ﬂﬁ@( I:jarB eéa%ﬁ% 103.5 ny

(0.528 mmol )dlanr@dmmeryscaddbdxtmamextummvbyeqwnﬂy:ambm@dacmhqmttﬁodé'j it yielded

pcT] che00a) Qi o LBRpRRUSTag phinegmbugtd o tuediinn 335 R0 D000
carri ed sout Mﬂ@ﬂ)lmustWZQOUnBWchﬂeﬁlesa@(@flpbf@dbymknahgﬁ The@oymey (0. 544 mmol )
bi S[6- ({4-[ (vae@ reére)%ﬁa XTgmeﬁ-ﬂpﬁ?ggl}FPtoﬁ%bd %gﬁ@g%%%géh@ﬁﬂ%b afr 2

- bi s(4-am nobenz onate and o
1, 2, 3, 4- cyclrobmttemperetuse andrsxgiuuon, &1/ ofi Ratrayrie Adid Tyin 8ledean 0f 88 g of white
Pol yami ¢ aci g dulabh (5] 01.68a0k/ 9- 10 SYNTHESI S EXAMPLE 14

10 SYNTHESIS EXAMPLE 8

Polymer

The preparation was carried out analogously to Synthesis Example 7 using

15 500.0 mg (0.561 mmol) of bis [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyi]-
benzoyl}oxy)hexyl] 2,2-bis(aminobenzyl)malonate and 158.5 mg (0.561 mmol)
of 4-(2,5-Dioxotetrahydrofuran-3-yl)-tetralin-1,2-dicarboxylic anhydride; it
yielded 0.60 g Polyamic acid 2 in the form of a white powder; [] = 0.27 dL/g.

20 SYNTHESIS EXAMPLE 9

Polymer

The preparation was carried out analogously to Synthesis Example 7 using

25 500.0 mg (0.561 mmol) of bis [6-({4-[(1E)-3-methoxy-3-oxoprop-1-enyl]-
benzoyl}oxy)hexyl] 2,2-bis(aminobenzyl)malonate and 139.5 mg (0.561 mmol)
of 5-(2,5-Dioxotetrahydrofuryl)-3-methyl-3-cyclohexen-1,2-dicarboxylic anhydri-
de; it yielded 0.60 g Polyamic acid 3 in the form of a white powder;
[n]=0.31dL/g.

30
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Pol ymer 15 The preparation was carried out anal ogously to Synthesis Exanple
7 using 450.0 ng (0.539 mmol ) bis[6-(4-[(1lE)- 3-nethoxy- 3-oxoprop-1-

enyl ] phernwoywhiwoagoss 2, 2 - bi s(4- am nobenzyl ) mal onat e and PCOE-H200m0008.7539
mol ) 1,2, 3, 4-cycl obut ant etracarboxylic acid dianhydride yielded 0.55 g of
white Polyamc acid 8; [rl] = 1.30 dL/g. 20 SYNTHESI S EXAMPLE 15 Pol yner
25 The preparation was carried out analogously to Synthesis Exanple 7 using
450.0 ng (1.022 mol ) 6-({4-[ (1E)- 3-net hoxy- 3- oxopr op- 1-

enyl ] benzoyl } oxy) hexyl 3, 5-di am nobenzoate, 72.5 ng (0.113 mml) Chol est-5-
en-3-yl 2- (¥ HERISHEXYANPLE (@- am nophenyl ) propanoate and 222.6 ng (1.135
mml ) 1,2, 3,4-cycl obutantetracarboxylic acid dianhydride to yield 0.70 g

30 of white Polyamc Acid 9; [ii] = 0.48 dL/g. -55 WD 2004/ 013086

PCT/ CH2003/ (g0t SYNTHESI S EXAMPLE 16 Pol ynmer 5 The preparation was
carried out analogously to Synthesis Exanple 7 using 500.0 ng (0.599 mmol)
2, 2-bi s(4-am nobenzyl)- 1,3 di(6-{4-[(1 E)- 3-net hoxy- 3-

oxopr op-51- enthe phearedg} W@@(‘éﬁﬁﬂf&d 9y eoplaaeushoPr Syniesis Examplg 7(@ire09 mmol )

1,2,3,4-c cliﬁgﬁ i 0.70 of white
Polyanlc XCI 0%@R?%b?ﬁﬁ&9ﬂ¥gh§9F9§r@%ﬂ%@ﬁ?)@@k@ﬁ%iﬁwpé&&?} Polgner 15
The pr epar at ®ohexds- @aamm@@néﬂﬁﬂanw@hgw rrepanpaietadild515Magpl e 7 usi ng

250.0 ng (0. %bsrmmbw%iéy&c(b%@mérd&sﬁbemé aémmwaeln ielded

enyl ] benzoyl } oxy) h di am nobenzoate, 505.7 ng (0.567 mol) bis [6-
.61gof whlte Polyamlc acid 4, [n] =1.72 dL/g

10
SYNTHESIS EXAMPLE 11
Polymer

15 The preparation was carried out analogously to Synthesis Example 7 using
225.1 mg (0.565 mmol) isopropy! 2,2-bis(aminobenzyl)malonate, 250.0 mg
(0.565 mmol) 6~({4-{(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)hexyl 3,5-
diaminobenzoate and 221.6 mg (1.017 mmol) 1,2,3,4-cyclobutantetracarboxylic
acid dianhydride to yield 0.66 g of white Polyamic acid 5; [n] = 2.06 dL/g.

20
SYNTHESIS EXAMPLE 12
Polymer

25 The preparation was carried out analogously to Synthesis Example 7 using
500.0 mg (0.528 mmol) bis[8-({4-[(1E)-3-methoxy-3-oxoprop-1-
enyllbenzoyl}oxy)octyl] 2,2 —bis(4-aminobenzyl)malonate and 103.5 mg
(0.528 mmol) 1,2,3,4-cyclobutantetracarboxylic acid dianhydride; it yielded
0.58 g of white Polyamic acid 6; [n] = 1.36 dL/g.

30
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({4-[ (1 E)-3-nethoxy-3-oxoprop-1-enyl]benzoyl } oxy) hexyl] 2, 2-

bi s(am nobenzyl ) mal onate and 222.6 ng (1.135 mmol ) 1,2, 3,4 20

cycl obut awbDebs&marsooxyl i ¢ aci d di anhydride to yield 0.9%Cyg/d@xogzwdR7ACi d
11; [-q] = 0.80 dL/g. SYNTHESI S EXAMPLE 18 25 Polyner 0.40 g of polyamc
acid 1 obtained in Synthesis Exanple 7 were dissolved in 3 m of
tetrahydrof urane. Thereto were added 73 ng (0.92 mmol) of pyridine and 94
ng (0.92 nmol ) acetic acid anhydride, and the dehydration and ring 30
closure was carried out at reflux tenperature for 2 hours. The pol yner
mxture waSYNTHEISEMAMPLE B i THF, precipitated into 100 nl di et hyl
ether and collected by filtration. The polyner was reprecipitated form THF
(10 M) into 200 mM water to yield, after drying at roomtenperature under
vacuum Poi yRaljnoer 1. -56 WO 2004/ 013086 PCT/ CH2003/ 000507 EXAMPLE FOR THE
PRODUCTI ON OF AN ORI ENTATI ON LAYER FOR LI QUI D CRYSTALS 5 A 2 % sol ution of
Polyam c acid | in cyclopentanone was filtered over a 0.2 .im Teflon
filter and afsinrerprativnavaglcagiedsiuaeralogivisyiio BurihesieRxarorle &WsiBt h i ndi um tin
oxide (1 TO [ V./mn. in the course of
60 seconds. Sdorb rﬂgg@&ﬂrn‘ﬁ%i) mmaaggt?é%ﬁ?g&?@ggb?or 15 m nutes at 130 C
and then uﬁﬂl]é@@oyl}(@xymew&i@ﬁ atfls(émw'@healelwa*ﬁratep@?%i% @egfilm 10 The
coating on t6%4@|nﬁﬁ§bvb@tzﬁcm‘bufahfé&abérba@naba@dfaﬁhyd?e.dalyrewe@@5/8@h the
linearly polarized Ight of a_350 Whigh-pressure nercury vapour | anp.
To verify t i Folgmisadng ekl 7BAb@uced filmto orient liquid crystals,
a liquigyr 15 crystalline mixture of diacrylates was applied unto the film

| ayer by spin-coatin and subsequently crosslinked by isotropic UV |ight
for 5 nlnuteﬁYNTMEQS%QU\ zation mcroscope, a uniaxially

doubl e-refractive layer of oriented liquid crystal nolecul es was observed

and a contrast ratio as high as 400:1 was
Polymer

15 The preparation was carried out analogously to Synthesis Example 7 using
450.0 mg (0.539 mmol) bis[6-(4-[(1E)-3-methoxy-3-oxoprop-1-
enyllphenoxy)hexyl] 2,2 —bis(4-aminobenzyl)malonate and 105.7 mg
(0.539 mmol) 1,2,3,4-cyclobutantetracarboxylic acid dianhydride yielded 0.55 g
of white Polyamic acid 8; [n] = 1.30 dL/g.

20
SYNTHESIS EXAMPLE 15
Polymer
25 The preparation was carried out analogously to Synthesis Example 7 using

450.0 mg (1.022 mmol) 6-({4-[(1E)-3-methoxy-3-oxoprop-1-

enyllbenzoyl}oxy)hexyl 3,5-diaminobenzoate, 72.5 mg (0.113 mmol) Cholest-5-

en-3-yl 2-(4-aminobenzyl)-3-(4-aminophenyl)propanoate and 222.6 mg

(1.135 mmol) 1,2,3,4-cyclobutantetracarboxylic acid dianhydride to yield 0.70 g
30 of white Polyamic Acid 9; [n] = 0.48 dL/g.
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measured. Using a tilt conpensator it was ascertained that the direction of
20 orientation agreed with the direction of polarisation of the UV |ight
used for wbeooquBosaer | ayer irradiation. EXAMPLE FOR THECDETERA/MNASTON OF
THE VOLTACGE HOLDI NG RATIO VHR 25 Two gl ass plates coated in accordance
with the procedure described in the above Exanple were irradiated
perpendicularly during 4 mnutes with linearly polarized U |light. From
the two plates a cell of 10 mspacing was built such that the illum nated
surfaces were facing each other and the previous polariza 30 tion
directions oBYNTHESISEXAMIPLEMEe parallel. This cell was then maintained at
120 C under high vacuum for 14 hours and thereafter filled with TFT Iiquid
crystal m xture M.C12000-000 from Merck in vacuum at roomtenperature. -57
WD 2004/ 01308#yrperT/ CH2003/ 000507 Bet ween crossed pol arizers a uniformy
oriented liquid crystal |ayer was observed. Prior to testing the voltage
holding ratio (VHR), the cell was first sub- jected to ageing for 50 hours
at 120 & ThENa/REpPagiondMsRAMNEd Qi amaledqusivie Sypihesis Exanplageisingr ge of 64 s

with VO (V B T = 20ns.
The voltggeaéhoc())lt%% 6523 %ng)V%%bfggfée}Pﬁ%ned 681 %H% E@[(?E\)WHe%xﬁé(t =T) / VO,

was 97 % EXQOPLR-FewlrmongineraoMereraved! andaz. mgdﬂﬁﬂ@nﬁﬂplhom two gl ass
pl ates prepaf Q@@@yc@s&@mehﬁéa@&@w@ac.@draﬁwdne&t&y.%@p;% BOyes built such
that the illum nated surfaces were faci ng each other and the previous

pol ari zat i on"lYFBE ALY &l 5 1.PaA-8at i on were perpendicular. This TN cell
was theyy filled with liquid crystal m xture M.C12000-000 from Merck in
vacuum at r oQuNTHESBa A NIPISE 1Bet ween crossed pol arizers an uniformy
oriented liquid crystal 15 Tayer was observed. The above descri bed TN cell
was pl aced between crossed polarizers, illum- nated with a 50 W

convent i onal phighegen lanp running at 12 V and the opti cal

15 The preparation was carried out analogously to Synthesis Example 7 using

’ 250.0 mg (0.567 mmol) 6-({4-[(1E)-3-methoxy-3-oxoprop-1-
enyllbenzoyl}oxy)hexyl 3,5-diaminobenzoate, 505.7 mg (0.567 mmol) bis [6-
({4-[(1E)-3-methoxy-3-oxoprop-1-enyllbenzoyl}oxy)hexyl] 2,2-
bis(aminobenzyl)malonate and 222.6 mg (1.135 mmol) 1,2,3,4-

20 cyclobutantetracarboxylic acid dianhydride to yield 0.93 g Polyamic Acid 11;
[n]=0.80 dL/g.

SYNTHESIS EXAMPLE 18

25 Polymer

0.40 g of polyamic acid 1 obtained in Synthesis Example 7 were dissolved in
3 ml of tetrahydrofurane. Thereto were added 73 mg (0.92 mmol) of pyridine
and 94 mg (0.92 mmol) acetic acid anhydride, and the dehydration and ring

30 closure was carried out at reflux temperature for 2 hours. The polymer mixture
was diluted with 1.5 ml THF, precipitated into 100 mi diethy! ether and collected
by filtration. The polymer was reprecipitated form THF (10 ml) into 200 ml water
to yield, after drying at room temperature under vacuum, Polyimide 1.
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transm ssion was nonitored using a photodi ode. The cell was nounted on a 20
t hernost ati sed hol der and the tenperature was kept at 50 C during the whole
experi merwo 20bu01B@sul ti ng signal was transferred ont o aPPT/@es/@ogdi sition
board and the optical transm ssion as a function of tine was used as a
direct neasurenent of the effective voltage Veff across the pixel of the
liquid crystal test cell. The applied wave formwas divided into two
periods : - During period 25 t1 (adsorption of ions, duration 3600 seconds)
a DC of fset voltage of 1 volt was superposed to an AC detection square
wave running at a frequency of 1000 Hz the AC detection signal was

appr oxi mat eM&’é@ . transm ssion) of
the transm 2 ; P 585} on of i ons,
durati on 64Q0Q5HLOR¥STAN® DC offset voI tage was appl [ ed 30 and only the AC
detection signal was nonitored. -58 WO 2004/013086 PCT/ CH2003/ 000507 The
TN cell showed in the adsorption period tl a deviation of Veff of 56 nV
wher eas s n tm.eo/decsmroptdf@a,/yaﬁrd@sﬂdm lofémhdirieOfad fiktefddovieh b.osignal was to
be detecte fﬁQ Oeﬁ/ 013086 PCT/ 2003 000507 CLAIMS 1. Di am ne
conpounds re '8%3' r ¥egido g Llate. gy |beenigoRfefppth indiym—tiny |

wherein Al rcegﬁyee(mm aaepuocmng@pgaraws_aoﬁodo r"e@/rﬂ? Fi\aﬁé)@(zuorgé@ﬂm 10 tA2 ,
represents a ogen at r an rgani C 0 0 to car pon at ons. .
Di ani ne corrp‘ct?ﬁg(éi{f g'&%B?SH&H%%{TbW%? @P&Pi%d“ﬁ%fﬁgmwteaﬁw?&z%
i ndependent | ther @filifsEiol 1 AoGy4t1200 ~C3 fonn@donveh@ieniier  br anched al kyl resi due
whi ch

10

The coating on the glass plate was then irradiated for 3 minutes with the linearly

polarized UV light of a 350 W high-pressure mercury vapour tamp.

To verify the ability of the thus produced film to orient liquid crystals, a liquid-
15 crystalline mixture of diacrylates was applied unto the film layer by spin-coating
and subsequently crosslinked by isotropic UV light for 5 minutes. Under a
polarization microscope, a uniaxially double-refractive layer of oriented liquid
crystal molecules was observed and a contrast ratio as high as 400:1 was
measured. Using a tilt compensator it was ascertained that the direction of
20 orientation agreed with the direction of polarisation of the UV light used for the

polymer layer irradiation.

EXAMPLE FOR THE DETERMINATION OF THE VOLTAGE HOLDING RATIO
VHR

25
Two glass plates coated in accordance with the procedure described in the
above Example were irradiated perpendicularly during 4 minutes with linearly
polarized UV light. From the two plates a cell of 10 um spacing was built such
that the illuminated surfaces were facing each other and the previous polariza-

30 tion directions of illumination were parallel. This cell was then maintained at
120 °C under high vacuum for 14 hours and thereafter filled with TFT liquid
crystal mixture MLC12000-000 from Merck in vacuum at room temperature.

-57 -



15 is unsubstituted, nono-substituted by cyano or fluorine, chlorine, or
poly substituted by fluorine or chlorine, having 1 to 40 carbon atons,
wher ei n oWwe 2004/018a86e - CH2- groups may i ndependently be Pepl@Re/ wysE gr oup
B, with the proviso that oxygen atons are not directly attached to each
other, wherein B represents a group selected from-0-, -CO, -CO O,
-OCO, -NRI-, 20 -NRI-CO, -CONRI-, -NRI-COO, -OCONR -, -NRL-CO NRL-,
-CH=CH, -CC, -0-CO0- and -Si (CH3)2-0-Si (CH3)2- and wherein Rl
represents a hydrogen atomor |ower alkyl. 3. D am ne conpounds according
to clai ms 1 Batwébn evbsyedipolafizeadinfi@rménotient@bliquitdepstaldayer Was pr ef er abl y

b 1500 BERTREH s PR ANETONLS olbotSOTI AR LI 500, %,

wher ei n ahpjjidtgd ﬁ:&awﬁrgﬁo? Slependetol °C. iré«pw@mmdeaav ¥fas et 2&meyofan al i cyclic

group, ich is unsubs ute 0=, O - ' a cyano

group or bf WA‘F%%&WQSPE%PS Wf'h&;‘?(\gg{c]vg?Té;ﬁgerglﬁ%ﬁﬁﬁéc%gfeﬁdoggy%ran%:/hed

al kyl resi dysristbfh =i 20mnIhédsoitdgetheldingmativothen defeohiped, ghenibyut ed by

fluorine, cVI ri e,%pg\gl\pﬁgwgs 59318 carbon atons, wherein one or nore non
u y

10 adj acent < CM2-'"gP hdépendent |y be replaced by a group B; D
represents a hydrogen atom a hal ogen atom a cyano group, or a

st rai ght - chal i i i bstituted, nono-
subst L1 ut C b L ERRCTIRE RTRHMIRRHI B HiEE SRCKlRYPS! | L ec. oo
fluorine, chlorine, having 1 to 24 carbon atons, wherein one or nore
non- adj acent_ - - I p B, or
ropr oselt s oo ag s Pl BtprRY SRERHERL) Kodlp, p EPLEFH ot dhal
si ngl e bond tosilt suchihatehe linininagadcsuriacest wae fringdrehmother and thelpreviedsed al kyl ene
group which E)o%ar%"zgﬁélrpéﬁéc&igﬁsegf’illtmmﬁioﬂRlvepeobé(rbendicular. This TN cell was then

filled with liquid crystal mixture MLC12000-000 from Merck in vacuum at room

temperature. Between crossed polarizers an uniformly oriented liquid crystal

15 layer was observed.

The above described TN cell was placed between crossed polarizers, illumi-
nated with a 50 W conventional halogen lamp running at 12 V and the optical
transmission was monitored using a photodiode. The cell was mounted on a

20 thermostatised holder and the temperature was kept at 50 °C during the whole
experiment. The resulting signal was transferred onto a PC data acquisition
board and the optical transmission as a function of time was used as a direct
measurement of the effective voltage Veff across the pixel of the liquid crystal
test cell. The applied wave form was divided into two periods : - During period

25 t1 (adsorption of ions, duration 3600 seconds) a DC offset voltage of 1 volt was
superposed to an AC detection square wave running at a frequency of 1000 Hz;
the AC detection signal was approximately V5 (i.e. voltage at 50 % of the
optical transmission) of the transmission-voltage curve. — During period t2
(desorption of ions, duration 6400 seconds) no DC offset voltage was applied

30 and only the AC detection signal was monitored.
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substituted by a cyano group or by hal ogen atons, having | to 24 carbon
atons, wherein one or nore non-adjacent -CH2- groups may i ndependently be
repl aced wo 2ao4ieese B; 25 Z1 , Z2 each independently of PCTaCHRDOR000508pr esent
a single bond or a spacer wunit such a straight-chain or branched al kyl ene
group which is unsubsti- tuted, nono or poly-substituted by a cyano group
or by halogen atons, having | to 8 carbon atons, wherein one or nore

non- adj acent -CH2- groups nay i ndependently be replaced by a group B; 30 nl
to n3 are each independently O or 1; and -61 WO 2004/013086

PCT/ CH2003/ OOESIN celBshowed in the ilsnspticaneried tha tavialiRe 5 NePES INat if nl = n2
=n3 =0 th epeésﬁn e (?)és%hﬂlml 8-(%“%1 Vi nBrdepl'é\ﬁ&P?que Va bk lNaE ghdue which is
unsubstltut nono- su t |'uorine;, chlorine, or

pol y- substlﬂﬁﬂéﬂﬂby fluorine, chlorlne having 5 to 24 carbon atons,
wherein one or nore non-adjacent -CH2- groups may independently be
replaced by a group B, or represents a organic group having a steroid

skel etord. 10 4. Diam ne conpounds according to claim3, wherein Cl to C3
are selected frompyrimdine-2,5-diyl, pyridine-2,5-diyl, 1,4- or

2, 6- napht hyl ene, decahydronapht hal i n-2, 6-diyl,

1,2,3,4-tetrahydronaphtal in-2,6-diyl, cyclohexane- 1,4-diyl and

1, 4- phenyl ene, which is unsubstituted or substituted by a cyclic,

strai ght-chain or branched al kyl residue which is unsubstituted, nono- or
poly 15 substituted by fluorine, chlorine having from1l to 12 carbon atons
in which optionally one or nore non-adjacent -CH2- groups are replaced by
-0-, -CO, -COO, -0-CO, -CHCH and -C=C-. 5. Di am ne conpounds
according to claim3 or 4, wherein Cl to C3 are 20 selected from
cyc(ohexane-1, 4-diyl and 1, 4-phenyl ene, which is unsubstituted or
substituted by a cyclic, straight-chain or branched al kyl residue having 1
to 12 carbon atons in which optionally one or nore non-adjacent -CH2-

gr oups
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are replaced by -0-, -CO, -COO, -0-CO, -CHCH and -CC. 25 6. D am ne
conpounds according to anyone of clains 3 to 5 wherein Dis a hydrogen
atom a fwomoev@B@a a chloro atom a cyano group or a PCTAIHp03/@hI7N or
branched al kyl residue which is unsubstituted, nono-substituted by cyano or
fluorine, chlorine, or poly-substituted by fluorine, chlorine, having 1 to
18 carbon atons, wherein one or nore non-adjacent-CH2- groups nmay

i ndependently be 30 replaced by -0-, -CO, -COO, -0-CO, -NRL1-QCO-,
-CO-NR1-, -NR1-CO-O, -0-CO-NR1-, -CHCH, -C=C and -OCO- O, wherein R1
represents aCLAIBES WO 2004/ 013086 PCT/ CH2003/ 000507 hydrogen at om or | ower
al kyl, or represents an organic group having a steroid skeleton. 7.

Di am ne compounds according to anyone of clains 3 to 6, wherein Dis a 5
hydrogen atom ®i&mhinelcompbaits répresdrédbypdhePenérabisai®ia gr oup or a
straight-chain or branched al kyl residue, having 1 to 12 carbon atons,
wherein one or nore non-adjacent -CH2- groups may i ndependently be
replaced by -0-, -CO, -COO, , -CC and -0-CO-O. 10 8.
Di am ne conpounds according to 5 3 to 7, wherein Sl is
selected froma single cqng— orTek; ) , -, -CO and a

strai ght-chain or branched® al kyl €ne gingup whiich i s @nsubstituted, nono or
pol y- substituted by fluorine, chl gg¥he ahd cyano, having 1 to 24 carbon
atons, Sherein one or nore non- adj acent - CH2- groups néy i ndependently be
15 replaced by a group B, wherein Rl represents a hydrogen atom or | ower

al kyl. 9. D am ne conpounds according to anyone of clains 3 to 8, wherein
Slis selecwsﬂepron1a singl e coval ent bond, -CO-O, -CO, -(CH2)r-,
-(CH2)r-o, -(CH)r-Cco, -(CH2)rco-o, -(CH)roCco, -(CH2)r-CO NRL-, 20

S(CH2) r-NRL- €O, -(CH2)ENRL-, -CO O .. -CONRL-(CH2)r, -CO0-
( g:Hz) Z o - cg) Nmr%p&%"?%ﬁr: orgRai Rﬁﬁfp%’g@ ‘5%&@99“ atopys; §\IR1- % E:HZ) rO CO
-(CH2) r @ (CHAYs- , redr&dd)y £OydddeBHR)M or an ofdahid)grow) @16 Gbizhon

-(CH2) r- NRL- CO- (CHp) s, - (CH2) r NRL- CO- O (CH2) s-,

2. Diamine compounds according to claim 1, wherein A1 and A2 each
independently represent a cyclic, straight-chain or branched alkyl residue which

15 is unsubstituted, mono-substituted by cyano or fluorine, chlorine, or poly-
substituted by fluorine or chlorine, having 1 to 40 carbon atoms, wherein one or
more -CHp- groups may independently be replaced by a group B, with the
proviso that oxygen atoms are not directly attached to each other, wherein B
represents a group selected from -O-, -CO-, -CO-O-, -O-CO-, -NR1-,

20 -NR1-CO-, -CO-NR!-, -NR1-CO-O-, -O-CO-NR1-, -NR1-CO-NR1-, -CH=CH-,
-C=C-, -O-CO-O- and -Si(CH3)2-0-Si(CH3)2- and wherein R1 represents a

hydrogen atom or lower alkyl.

3.  Diamine compounds according to claims 1 or 2, wherein A1 and A2 each

25 independently preferably represent a mesogen group represented by general
formula Il:
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-(CH2)ro (CH2)s-0O0, -(CH2)r0-0(CH2)s-O, -(CH2)rOoCO (CH2)s-O, 25
-(CH2)rNRL-CO- (CH2)s-O, -(CH2)rNR1L-CO O (CH2)s-O, -COO(CH)r-O (CH2)s-
and - CO QyOHR)4@3(8eH2) s- O, wherein RlL is as defined alPeTaH200300d508 each
represent an integer from1l to 20, preferably from 1 to 12, and r + s<_
21, preferably < 15. 30 10. D am ne conpounds according to anyone of
clainrs 3 to 9, wherein S1 is selected froma single coval ent bond,
-(CH)r-, -(CH)ro, -(CH2)rco o, -(CH2)roCo, -(CH2)r-CO NH,
-(CH2)r-NHCO, -COO(CH2)r, -63 WD 2004/013086 PCT/ CH2003/ 000507

-CO-NH (CH2) r -, COO(CHZ1) 01, H-Z(Clg)r - (CH2) r NH- CO- (CH2) s-,
(CHZ)rNI—I-COO(CHZ)s-”“; CO (CH2)s- O,
-(CH2) r NHCO- O (CH2) s- O, COO(CI—Q}rO(CHZﬁ'% O, nd It
-CO(CHZ)rNH—CO(CHZ)s-O wherein r and 5 s each represent an integer from
1to 12 and r + s <_ 15. 11. Di am ne conpounds accordi ng to anyone of
clains 3 to wWgreinherein S1 include 1,2-ethylene, 1,3-propylene,

1, 4-butyl ene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene,

1, 9-nonyl ene, 1, 10-decyl ene, 1, 11-undecyl ene, 10 1, 12-dodecyl ene,

3-met hyls- 1, 4Cbtspt(9? ene, e2cl{ indefpyideniyxygpestntiaarmomaic o amtdiyyceagoyppr opyl ene,

4- t hyl b t
o (et oyl anosy) horu b Rumsteadlicd i BB BEDIYPERTe0 by 2 e gs) oct yi ene,
9- (et hyl enoxy) nobyh&agen atoms,restbhiyl fefnlmxyt)aj@ujphem@r beahched alkyl
hyl d
- (met hyl enoxy) un Fé%bﬂh@%:ch%szur(ﬁggﬁé{ ki %Qr g%gg&g%h%p@@B%%Woxy) but yl ene,

2- (carbonyloxy)ethylene ony
5- (car bonyl oxy) pe?ﬂ%r@nbaw'& ©attenihoroato e exlydreinene or more non-

7- (car bgnyl oxy) he@djé(ée%'E‘ECH Brdupd nﬁ%&%(&éb’é?%%ﬁ%ﬁ%ﬁ%ﬁaced by a group B:

9- (car bonyl oxy) nonyl ene, (carb yl oxy
11- (carbonyloxy)undecylene 12- (car bonyl oxy) dodecyl ene,

2- (car bonyl g no) gbhskrB e hy@r ﬁ%%ﬁ%' @Bdéﬂ)a%rﬁpay+ﬁﬂggrou%oora

4- (car bonyl am no) bu | ene, car on%/Ml am no) pent

6- (car bonyl ami no) HEGERRN °'7br€8%ﬁ€t90%l Eﬁﬁ%@)wmrb‘t'?u@ﬂﬂ@stltuted mono-

substituted by cyano or fluorine, chiorine, or poly-substituted by
15 fluorine, chlorine, having 1 to 24 carbon atoms, wherein one or more
non-adjacent -CH2- groups may independently be replaced by a group

B, or represents a organic group having a steroid skeleton;

ST represents a single bond or a spacer unit such a straight-chain or
20 branched alkylene group which is unsubstituted, mono or poly-
substituted by a cyano group or by halogen atoms, having 1 to 24
carbon atoms, wherein one or more non-adjacent -CH2- groups may
independently be replaced by a group B;

25 Z1,722  each independently of the other represent a single bond or a spacer
unit such a straight-chain or branched alkylene group which is unsubsti-
tuted, mono or poly-substituted by a cyano group or by halogen atoms,
having 1 to 8 carbon atoms, wherein one or more non-adjacent ~-CHo-
groups may independently be replaced by a group B;

30

n1ton3 are each independently 0 or 1; and
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8- (car bonyl am no) octyl ene, 9-(carbonyl am no) nonyl ene, 1

0- (car bonyl am no) decyl ene, 11-(carbonyl am no)undecyl ene,

12- (car bowgpl2asm/moe)sdodecyl ene, 3- propyl eneoxy, 3-propyl emedrczaciwnil7, 25
2- et hyl enoyl oxy, 4-butyl eneoxy, 4-butyl eneoxycarbonyl, 3-propyl enoyl oxy,
5- pent yl eneoxy, 5-pentyl eneoxycarbonyl, 4-butyl enoyl oxy, 6-hexyl eneoxy,

6- hexyl eneoxycar bonyl, 5-pentyl enoyl oxy, 7-heptyl eneoxy,

7- hept yl eneoxycar bonyl, 6-hexyl enoyl oxy, 8-octyl eneoxy,

8- octyl eneoxycar bonyl, 7-heptyl enoyl oxy, 9-nonyl eneoxy, 30

9- nonyl eneoxycar bonyl, 8-octyl enoyl oxy, 10-decyl eneoxy,

10- decyl eneogycar haRyefi gdﬁ&ﬂ' | enoyl oxy, 11 -undecyl eneoxy,
11- undecyl eneoxyca?%or?ﬁ, -é’ecyl enoyl oxy, 12-dodecyl eneoxy, -64 WO
2004/ 013086 PCT/ CH2003/ 000507 12-dodecyl eneoxycar bonyl, 11

- undecy! enoyly@ixhe p?’ovl%roCiﬁ%{tl .ﬁﬂeamz GRAr PHIKID is aﬂsﬂa&wbwmr@e&@ebony'

5- pent yl eneam nocar bony - hexyl eneam nocar

on
7- hept yl%neafid M@dﬁwh is UBS% F@n@@ﬁ?ﬁé’?ﬁi‘?%@%w cyano or fluorine,

9- nonyl eneang i@l &%@W—sub’étﬂiﬂe@ @&ﬁmhﬁ@%ﬁm&w@mh@ BYb 24 &drbon atoms,
-undecyl eneam nocar bony| 12- dodecyl eneam nocar

2- et hyl enecaVBYRY %ﬁloﬁﬂ‘o"e BQ%?@B%%@%WI%'WDGMGNW be

4- but yl enecarprayd By'h Bfbup Ebnpwyéeaw@@mwo@mhaﬂng a steroid skeleton.
6- hexyl enecar bonyl am no, 7-heptyl enecarbonyl am no,

8- octyl enecar bonyl am no, 10 9-nonyl enecar bonyl am no,
10- decyy@necar banythiagicb@podiks-d¢b6tamy 6 BIaRaS, mﬁyélaw O C3 are selected

2- (nethyleno et hanoyl,0 y|.enoxy

3- (met hyl eno %ﬁy%@l%&géyb(’%ﬁ' 5% ‘J('ﬁ'ek ‘I"n)}%% Wﬁ?ﬁoxy,

451- E met Ey: enowc)ahydryhacphmﬁb@will 1 23}4 fm*ahydr@rmw).mm@awpwowwxane-

- (et hyl eno X - eno ent C on

4- (et hyl enox'é}cﬁ)ﬁ ‘%&3[%5?{73'1%% 'f‘l 7‘%11?8 g é’@%?;i)(‘x daby )yd'é

6- (et hyl enostygigtexiibiowy banbiastydlkyl résiduseiHivhl ie nesupsiitetati amoyd-at poly-

7- (et hyé enoél}'t)sﬂﬁpetdybly%%ﬁne, chiorine having from 1 to 12 carbon atoms in which
optionally one or more non-adjacent -CHo- groups are replaced by -O-, -CO-,
-CO-0-, -0O-CO-, -CH=CH- and -C=C-.

5. Diamine compounds according to claim 3 or 4, wherein C1 to C3 are

20 selected from cyclohexane-1,4-diyl and 1,4-phenylene, which is unsubstituted
or substituted by a cyclic, straight-chain or branched alkyl residue having 1 to
12 carbon atoms in which optionally one or more non-adjacent -CH»2- groups
are replaced by -O-, -CO-, -CO-0O-, -O-CO-, -CH=CH- and -C=C-.

25 6. Diamine compounds according to anyone of claims 3 to 5, wherein D is a
hydrogen atom, a fluoro atom, a chloro atom, a cyano group or a straight-chain
or branched alkyl residue which is unsubstituted, mono-substituted by cyano or
fluorine, chlorine, or poly-substituted by fluorine, chlorine, having 1 to 18 carbon
atorns, wherein one or more non-adjacent-CHz- groups may independently be

30 replaced by -O-, -CO-, -CO-O-, -O-CO-, -NR1-CO-, -CO-NR1-, -NR1-C0-0-,
-0-CO-NR1-, -CH=CH-, -C=C- and -O-CO-O-, wherein R represents a
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7- (et hyl enoxy) hept yl oxycar bonyl, 6- (et hyl enoxy) hexanoyl oxy,

8- (et hyl enoxy) oct yl oxy, 8- (nethyl enoxy)octyl oxycarbonyl, 20

7- (et hyl woexgdhie@sanoyl oxy, 9- (et hyl enoxy) nonyl oxy,  PCT/CH2003/000507

9- (et hyeenoxy) nonyl oxycar bonyl , 8- (et hyl enoxy) oct anoyl oxy,

10- (et hyl enoxy) decyl oxy, 10-(net hyl enoxy) decyl oxycar bonyl

9- (et hyl enoxy) nonanoyl oxy, 11 -(nethyl enoxy)undecyl oxy, 11

(et hyl enoxy) undecyl oxycar bonyl , 10- (et hyl enoxy) decanoyl oxy, 25

2- (et hyl enoxy) dodecyl oxy, 12-(nethyl enoxy) dodecyl oxycar bonyl

1- ( et hyl enugyogendeanolpivexsglkyl.r (renresantssaroNginie oppyb drving estdsoidy | |
(nethylenqﬁég t yl am nocar bonyl , 5-(nethyl enoxy) pentyl am nocar bonyl ,

- (et hyl enoxy) hexyl am nocar bonyl, 7-(nethyl enoxy) heptyl am nocar bonyl ,
(et hyl enoxy) oct yl am nocar bonyl , 9- (net hyl enoxy) nonyl am nocar bonyl, 30

0- (et hyl enpxy HieGNe e&ma&%&%e&yrbm? %olar(yaﬁé Bvéuanewmn%saéhﬁmwcar bony! ,

2-(meth nox ) dodecyl am nocar bo (et hyl enoxy) ét hanoyl am no,
(meth 95e8 BiaTdyA f&rﬁr%toma(f%@(mtp@naﬁwmra%w Ffiaigit-chgs wo

0?4/ 013086 GGFfeRP ARYIFEHAEY, haling RS WY LEBEX HHRRNVASRI GHE dPehore

(

met hyl enoxy) hexanoyl am no, 7- nethylenoxy)heptanoylanlno

net hyl enomas&qc&nbﬁwprs NGy (IRASPRYYBHL R arbared &Y Hani-Ge

1
1
4
6
8-
1
1
3-
2
6
8-
10- ( et hyl eng de vl . oxy) undecanoyl am no,
12- (nethyleng¥¥?do 3@3|5§$ﬁg@ar f%ﬂegh¥§?2érbonyloxy)ethanoyloxy,
3-
4-
3-
5-
6-
5-
7-
8-
7-

(car bonyl oxy) propyl oxy, 3- (carbonyloxy)propyloxycarbonyl

(car bomyl o8y) E’ﬁ?hﬁ%""gzﬁ“&%?aﬁﬁﬁ i é”*’é Eﬁ%ﬁﬁﬁ‘%@% b e

car bony! 05§95 %}F@W&ﬁ%ﬁﬂ?ﬂtboﬂﬂi( H%y) HefPa342 oxy,

car bonyl Oé‘tYQid?ﬁ%B{élREVbra%Qh&'a(IEﬁérﬁng LLMIM%W@)EME&B@{ RAED ABKb or poly-

(

(
car bonyl ox ent ano -(carbonyl oxy) hept

Ecar bongl oRYPs y) W)ﬂydé)/é?ﬁ%ﬁ l5BIqYiNe an%%@eérf@d%@ dsg#w&bgﬁmra%y,

E car bonyl OWMér@ﬁto)‘\EWWore Rort-6@jaESHI YEI9X ARk Y29 X i dapeh@éhitly be

carbon | ox ano
y y?acec? by a g¥oup Esy wherein R1 represents a hydrogen atom or lower alkyl.

rep
9. Diamine compounds according to anyone of claims 3 to 8, wherein slis
selected from a single covalent bond, -CO-O-, -CO-, ~(CH2)r-, -(CH2)y-O-,
~(CH2)-CO-, -(CH2)-CO-0-, (CH2)-0O-CO-, (CH2)-CO-NR-,

20 ~(CH2)-NR1-CO-, -(CH2)-NR-, -CO-0O-(CH2)-, -CO-NR1-(CH2)-, -CO-O-
(CH2)-O-, -CO-NR1-(CH2)-O-, -CO-NR1-(CH2)-NR1-,
-CO-NR1-(CH2)r-O-CO-, -(CH2)r-0-(CH2)s-, -(CH2)-CO-O~(CH2)s-,
~(CH2)r-O-CO~(CHg)s-, -(CH2)-NR1-CO~(CH2)s-, (CH2)-NR1-CO-O-(CH2)s-,
~(CH2)r-O~(CH2)s-0-, -(CH2)r-CO-0-(CH2)s-O-, -(CH2)-O-CO~(CH2)s-0-,

25 ~-(CH2)-NR1-CO-(CHg)s-O-, -(CH2)-NR1-CO-0-(CH2)s-O-,
~CO-0-(CH2)r-O~(CH2)s- and -CO-O(CH2)-O~(CH2)s-O-, wherein R is as
defined above, r and s each represent an integer from 1 to 20, preferably from

1to 12, and r + s < 21, preferably < 15.
30 10. Diamine compounds according to anyone of claims 3 to 9, wherein S1 is

selected from a single covalent bond, -(CH2)r-, -(CH2)~0O-, -(CH2)~CO-0-,
-(CH2)-O-CO-, -(CH2)r-CO-NH-, -(CH2)~NH-CO-, -CO-O-(CH2)-,
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9- (car bonyl oxy) nonyl oxy, 9-(carbonyl oxy) nonyl oxycar bonyl, 15

8- (car bonyl oxy) oct anoyl oxy, 10-(carbonyl oxy) decyl oxy,

10- ( car bowgl 2004186y | oxycar bonyi , 9-(car bonyl oxy) nonanoylCaxyH2003/000507
11- (car bonyl oxy) undecyl oxy, 11-(carbonyl oxy)undecyl oxycar bonyl ,

10- (car bonyl oxy) decanoyl oxy, 12-(carbonyl oxy)dodecyl oxy,

12- (car bonyl oxy) dodecyl oxycar bonyl, 11-(carbonyl oxy)undecanoyl oxy, 20
3- (car bonyl oxy) propyl am nocar bonyl, 4-(carbonyl oxy) but yl am nocar bonyl ,

5- (car bonyl oxy ﬁent | am nocar bonyl , 6-(carbonyl oxy) hexyl am nocar bonyl ,
7- (carbonyloﬁ&% @ﬁ@ R G Bdaly O-, -8O(NKBldalyQoxy) oct yI ami nocar bony! |

9- (car bonyl Q@H{)pnw@@] (BRASRL, bmyg)rNﬁ@d ga(bp@ygyl ) deqriaiiaocar bonyl

11- (car bonyl oxy) undecyl am nocar bon

12- (carbonyl&%i&d@ﬁé% 1QHPhd%aﬂ@Hﬁ%W“K§3Eb@?b%ﬂ?toxy)ethanoylanlno
3- (car bonyl axyn) 0LEPBHRAY-|GHD)LD-, éhd(—@@:(bonyrl-mw I@i)@-b‘- aAr@n r and

5- (car bonyl oxy) pent anoyl am no, (car yl oxy) hexanoyl am no,

7- (car bohyl &(%Q'?éﬁ@rﬁﬁ%'ﬁlaaﬁﬁ‘tﬁ@ﬁrf@f"( i VoA 'ox§ $d€t anoyl ami no,

9- (car bonyl oxy) nonanoyl am no, 10- (carbonyloxy)decanoylanlno 30

11- (car bonyl oxy) undecanoyl am no, gﬁarbonyloxy)dodecylanlnocarbonyl

6- ( 3- propyli ehea %B‘&P%H?‘FWWFF@QW gnyoge PBelaiMsp odfeWReEieXy| ene

6- (3- propyl anﬁ@d@/)b 1,366 &{eomxlt@rmi@ NBGRINBMANE PBINRALNE, OXY, - 66
WD 2004/ 013086 G%ﬁ%ﬁ%ﬁ?oog%ogw ﬁ engﬁalnocarbon f)hexyl
6- ( 3- propyl e‘hé&ﬁ?ﬁx B&r berglieRex |y PoRYY sne?t BoEiisna, 1 PR

- (1- metdy| enepyydeiylyib o3Re P OB UBKhe, 2-(methylenoxy)ethylene, 3-
1- nethylene

T et hyl ST R D s E T U b iera-yp BHensy PEFHSASH ) et hyl ene,
1 (1- [rﬁt Ihy6 mnwwgoymrmﬁwmxéweﬁngbfmém% =(methylenoxy)octylene,

-me ar ho exyl.ox 0 0Xx
3-pr opgl e%@%ﬁ@%’?%%f&'ﬁ% hQ%QTv@HE?"O)@X yi‘/?;nSpyl eneoxycar bonyl ) hexyl ene,
1- met hy| etle@mitinderaxpunygéqyénby 1 B (methylenoxy)dodecylene,
1- ma;g‘uyl eﬂ?c%%o“?l%%)@%@ékg,%—&gybloﬁﬂg)ty)propylene, 4-(carbonyloxy)butylene,

5-(carbonyloxy)pentylene, 6-(carbonyloxy)hexylene, 7-(carbonyloxy)heptylene,

PNPP NP LN

(
(
3
- (
(
(
(

8-(carbonyloxy)octylene, 9-(carbonyloxy)nonylene, 10-(carbonyloxy)decylene,
11-(carbonyloxy)undecylene, 12-(carbonyloxy)dodecylene,
2-(carbonylamino)ethylene, 3~(carbonylamino)propylene,

20 4-(carbonylamino)butylene, 5-(carbonylamino)pentylene,
6-(carbonylamino)hexylene, 7-(carbonylamino)heptylene,
8-(carbonylamino)octylene, 9-(carbonylamino)nonylene,
10-(carbonylamino)decylene, 11-(carbonylamino)undecylene,
12-(carbonylamino)dodecylene, 3-propyleneoxy, 3-propyleneoxycarbonyl,

25 2-ethylenoyloxy, 4-butyleneoxy, 4-butyleneoxycarbonyl, 3-propylenoyloxy,
5-pentyleneoxy, 5-pentyleneoxycarbonyl, 4-butylenoyloxy, 6-hexyleneoxy,
6-hexyleneoxycarbonyl, 5-pentylenoyloxy, 7-heptyleneoxy,
7-heptyleneoxycarbonyl, 6-hexylenoyloxy, 8-octyleneoxy,
8-octyleneoxycarbonyl, 7-heptylenoyloxy, 9-nonyleneoxy,

30 9-nonyleneoxycarbonyl, 8-octylenoyloxy, 10-decyleneoxy,
10-decyleneoxycarbonyl, 9-nonylenoyloxy, 11-undecyleneoxy,

11-undecyleneoxycarbonyl, 10-decylenoyloxy, 12-dodecyleneoxy,
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10 6-(1 -nethyl eneam nocar bonyl ) hexyl ene,

6- ( 3- propyl eneam nocar bonyl oxy) hexyl ene,

6- ( 3- pr opybexewntBesocar bonyl ) hexyl ene and the |ike. 12. PCardHMx@pIunds
according to anyone of clains 3 to 11, wherein Z1 15 and Z2 are sel ected
forma single covalent bond or a spacer unit such as a straight-chain or
branched al kyl ene group, which is unsubstituted, nono or poly-substituted
by fluoro atonms, having 1 to 8 carbon atonms, wherein one or nore
non- adj acent -CH2- groups nay i ndependently be rePIaced by a group

sel ect ed fr dadodecylengoxycartpnyio! 1,-un%cm@leowﬁ-p@BV,enewwbqnv 'CH=CH-, 20

-C=C-, and whgraliRind GRS BlentPichyshiA8&odHyem or | over al kyl. 13.
Di am ne compounds according'to anyone of clainms 3 to 12, wherein Z1 and Z2

are sel ect e@-f¥yigneasippearaonyhvAeehlensaminogarPanpacer unit such a

strai ght - chaLdby@éndahmscBRsbngl SWbAehedhfitRafbariing 1 to 4 carbon atons,
wherein 25 one or two non-adjacent -CH2- grougrg may i ndependently be

repl aced by 19-degyigpgaraippeashilyl. fl i yRdeqyleneamnocarbeylo. - 0. co-. 14. Di ani ne
conpounds  aqeQiddiefgedcanifcanongl 2-ethgiciBcatbdrylabdno,wherein n2 = 1 and n3 =
1. 30 15. Diam ne con‘gjounds_acg%rdie&%to an%r(i)_ne of clains 3 to 14, wherein
nl = 0 wit h nFopylanegatbopyaming, 4-bytyleppsaspeylaiiadgs PCT/ CH2003/ 000507  16.
Di am ne conppdriiderreaModylagidops-ayrecabosyianie, 3 to 15, wherein Dis an
organi c grOLép havi ng g) s%lleroi d skedeetonbif nl.+n2+n3 = 0. 5 17. Di am ne
conpounds adcdYIFNFCRPORHPEING: SroWERPsAtLVANINY ~ wherein the steroid

skel et om i s ®enchylhetabbeiarhinos10ededylehedagsinglapding, esi due. 18. Di anmi ne

ndependent |- ar SRR EEe At e BN E B o oup whi oh can be 10

phot oi somner i3z@tktaykehiocoy)ppdpytoayli Jteratindshogy)peopplosynaebangl, UV or | aser |ight.

19. Diam ne ﬁPmrQ%'ﬂ'enrgosxy %Py?orxg,i ﬂgnétﬁylgrlo?(.{/)@h%/%my%&{n?i, n the photoreactive
3-(methylenoxy)propanoyloxy, 5-(methylenoxy)pentyloxy,

15 5-(methylenoxy)pentyloxycarbonyl, 4-(methylenoxy)butanoyloxy,
6-(methylenoxy)hexyloxy, 6~(methylenoxy)hexyloxycarbonyl,
5-(methylenoxy)pentanoyloxy, 7-(methylenoxy)hgptyloxy,
7-(methylenoxy)heptyloxycarbonyl, 6-(methylenoxy)hexanoyloxy,
8-(methylenoxy)octyloxy, 8-(methylenoxy)octyloxycarbonyl,

20 7-(methylenoxy)heptanoyloxy, 9-(methylenoxy)nonyloxy,
9-(methylenoxy)nonyloxycarbonyl, 8-(methylenoxy)octanoyloxy,
10-(methylenoxy)decyloxy, 10-(methylenoxy)decyloxycarbonyl,
9-(methylenoxy)nonanoyloxy, 11-(methylenoxy)undecyloxy,
11-(methylenoxy)undecyloxycarbonyl, 10-(methylenoxy)decanoyloxy,

25 12-(methylenoxy)dodecyloxy, 12-(methylenoxy)dodecyloxycarbonyl,
11-(methylenoxy)undecanoyloxy, 3-(methylenoxy)propylaminocarbonyl,
4~(methylenoxy)butylaminocarbonyl, 5-(methylenoxy)pentylaminocarbonyl,
6-(methylenoxy)hexylaminocarbonyl, 7-(methylenoxy)heptylaminocarbonyl,
8-(methylenoxy)octylaminocarbonyl, 9-(methylenoxy)nonylaminocarbonyl,

30 10-(methylenoxy)decylaminocarbonyl, 11-(methylenoxy)undecylaminocarbonyl,
12-(methylenoxy)dodecylaminocarbonyl, 2-(methylenoxy)ethanoylamino,
3-(methylenoxy)propanoylamino, 4-(methylenoxy)butanoylamino,
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groups are able to undergo photocyclization, in particular [2+2]-

phot ocyclization. 15 20. D am ne conpounds according to clains 18 or 19,
wherei n tWe 20ptmas@6eact i ve groups are sensitive to UV oPCTage00d/aogsr, in
particular linearly polarized W/ light. 20 21. Di am ne conpounds accordi ng
to anyone of clains 18 to 20, wherein the photoreactive groups include

ci nnamat es, benzyl i denepht hali m di nes, benzyli deneacetophones,

di phenyl acetyl enes stil bazol es, uracyl, quinolinone, maleinimnmdes, or

ci nnanyl i dene acetic acid derivatives articularly preferred groups are
ci nnamat es, SQmBﬁwlennxy)péjéarzoylarrtﬂ”@n@dﬂ‘@tfw%ﬁ‘éﬁah@?”oﬁ?mﬁ'?ﬁi ein 25 imdes. -68

WO 200.4/0138_%& R&P“%@Q&A&Q'QW sz(%eﬂ@et?qﬁkﬁ&t&%muﬁ@s according to anyone

of clains 1 rein-t hotoreactlve F;r)w‘are represented by
general for @um&ylelnpay)acmnpvlammo snetEv'%S\O%y)ﬂeP?w aMBHf EG5-S3 QY

I11b wherein (ﬁe{h§,fg5§g§r\§o%cawy|am.m ne: (%eﬁwfbnxesk gdcmé"cylﬁﬂnm\ecé}b&aﬂl yl,

2, 5- thlophenylen ene napht hyl ene, or phenylene
which i 8 10 Zdn@rbbmt'@fymﬂé@%m}f@r(éarb@?y'%mfo@iﬂi‘é’t ituted by fluorine,

chlorine or 3b xaﬁon}qyﬂdrgpy@&ééb&m Mb@bﬁnﬂéxﬂdmﬁ@twd al kyl residue which is
unsubstitute nono- Or tltut %/\Vdf uor i pe chlorine, having 1 to

18 car bon a‘r(ﬁﬁlﬁ’onwt@lt}‘l(’)@’ﬁ@b@ﬁ rﬁ)ﬁ"@rbﬁ’ﬂﬂo PRREYIOXCH2- groups nay
i ndependent gy hgohRBkydsciyidry, S (cafnloRy)pentdesjcamdnyier ei nabove;

4-(carbonyloxy)butanoyloxy, 6-(carbonyloxy)hexyloxy,

10 6-(carbonyloxy)hexyloxycarbonyl, 5-(carbonyloxy)pentanoyloxy,
7-(carbonyloxy)heptyloxy, 7-(carbonyloxy)heptyloxycarbonyl,
6-(carbonyloxy)hexanoyloxy, 8-(carbonyloxy)octyloxy,
8-(carbonyloxy)octyloxycarbonyl, 7-(carbonyloxy)heptanoyloxy,
9-(carbonyloxy)nonyloxy, 9-(carbonyloxy)nonyloxycarbonyl,

15 8-(carbonyloxy)octanoyloxy, 10-(carbonyloxy)decyloxy,
10-(carbonyloxy)decyloxycarbonyl, 9-(carbonyloxy)nonanoyloxy,
11-(carbonyloxy)undecyloxy, 1 1-(carbonyloxy)undecyloxycarbonyl,
10-(carbonyloxy)decanoyloxy, 1 2-(carbonyloxy)dodecyloxy,
12-(carbonyloxy)dodecyloxycarbonyl, 1 1-(carbonyloxy)undecanoyloxy,

20 3~(carbonyloxy)propylaminocarbonyl, 4-(carbonyloxy)butylaminocarbonyl,
5-(carbonyloxy)pentylaminocarbonyl, 6-(carbonyloxy)hexylaminocarbonyl,
7-(carbonyloxy)heptylaminocarbonyl, 8-(carbonyloxy)octylaminocarbonyl,
9-(carbonyloxy)nonylaminocarbonyl, 10-(carbonyloxy)decylaminocarbonyl,
11-(carbonyloxy)undecylaminocarbonyl,

25 12-(carbonyloxy)dodecylaminocarbonyl, 2-(carbonyloxy)ethanoylamino,
3-(carbonyloxy)propanoylamino, 4-(carbonyloxy)butanoylamino,
5-(carbonyloxy)pentanoylamino, 6-(carbonyloxy)hexanoylamino,
7-(carbonyloxy)heptanoylamino, 8-(carbonyloxy)octanoylamino,
9-(carbonyloxy)nonanoylamino, 10-~(carbonyloxy)decanoylamino,

30 11-(carbonyloxy)undecanoylamino, 12-(carbonyloxy)dodecylaminocarbonyl
6~(3-propyleneaminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6~(3-propyleneoxy)hexyloxy, 6-(3-propyleneaminocarbonyloxy)hexyloxy,
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15 F represents -OR2, -NR3R4 or an oxygen atom which defines together

with the ring E a coumarin unit, wherein R2, R3 and R4 are selected from
hydr ogen,wa 2040018@86 strai ght-chain or branched al kyl re®cCauEH2008/@0507i S
unsubstituted, nmono- or poly-substituted by fluorine, chlorine, having 20 1
to 24 carbon atons, wherein one or nore non-adjacent -CH2- groups may

i ndependently be replaced by a group J, or R3 and R4 together forma C5-8
alicyclic ring; wherein J represents a group selected from-0-, -CO,
-CO0O, -OCO, -NRl-, -NR1L-CO, -CONRL-, -NRL-CO-O, -OCONRL-, 25

- NRL- CO- NR1-6;(3-poppyteeamingegbonyl )nexsh-a3-Ripiyleneg minacarboovhhexios6

PCT/ CH2003/ 2-, an aromatic or an alicyclic
group, and %2@?@%?1 Iﬁ%o(xgé@}g ¥?ts a hydrogen atomor |ower alkyl; G
represents 63(Hyﬂﬁ%tb)gemecasv)ﬂmpyl@xycarbmvé@en atom or a straight-chain or 5
branched al @@1 rﬁétﬁﬂ?né@%ﬁ@xﬂl&y&&ﬁb%ﬂytélglﬁﬁluet H&@EarB%%@&VQﬁé' tuted by

cyano, fluori havi n car on atons, wherein one or
nore - CP2- g?r(dcrp%thYiﬁ'?eqxﬁ%?éma@ﬁ?}’@wﬁérbpéﬂ‘l”@[@ed by a group J, with the

provi so thatg. Qxy&f eﬁé&?&,r@g@)ﬁ@gmgiwa%dywx@ttached to each other; 10 S2,
S3 each independently o he ot hér represent a sin bond or a spacer

unit such a$@- @99%@%3{@@?‘”0’6@“%@%%@ RIPR ?'@?égcﬁftlﬂﬂ‘kfl)wléﬂe’l s

unsubsti t ut @g ,ﬁ@tngeﬁéarﬂﬁd,dér \Azﬁéth)?‘éﬁeed by fluorine, chlorine,or cyano,
having 1 to car bon atons @?EI n one or nore -CH2- groups may 15

|ndependentl391tf§ethé'ﬁf‘ea%@ﬂ°‘1§‘§b°§y BBYIENE: with the proviso that oxygen atons

are notypdi ra;:@1LMetay|ba@é1ﬁdodaﬂodh§mbx9bh@,r, Q represents an oxygen atom or
-NR1- wher ei n R1 re[\gresents a qg rogen atom or | ower alkyl;
6-(3-propyleneaminocarbonyloxy)hexylene,

6-(3-propyleneaminocarbonyl)hexylene and the like.

12. Diamine compounds according to anyone of claims 3 to 11, wherein Z1
15 and Z2 are selected form a single covalent bond or a spacer unit such as a
straight-chain or branched alkylene group, which is unsubstituted, mono or
poly-substituted by fluoro atoms, having 1 to 8 carbon atoms, wherein one or
more non-adjacent -CH2- groups may independently be replaced by a group
selected from -O-, -CO-, -CO-O-, -O-CO-, -NR1-CO-, -CO-NR1-, -CH=CH-,

20 -C=C-, and wherein R represents a hydrogen atom or lower alkyl.

13. Diamine compounds according to anyone of claims 3 to 12, wherein Z1
and Z2 are selected form a single covalent bond or a spacer unit such a
straight-chain or branched alkylene group having 1 to 4 carbon atoms, wherein

25 one or two non-adjacent -CHa- groups may independently be replaced by a
group selected from -O-, -CO-, -CO-O-, -O-CO-.

14. Diamine compounds according to anyone of claims 3 to 13, wherein
n2=1and n3 =1.

30
15. Diamine compounds according to anyone of claims 3 to 14, wherein
n1=0with n2=1and n3 =1.
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20 X, Y each independently of the other represents hydrogen, fluorine,
chlorine, <cyano, alkyl optionally substituted by fluorine having 1 to 12
carbon aworeeo4/01388ai ch optionally one or nore non-adj ac®cT/Ei2gd/00030H2 -
groups are replaced by -0-, -COO, -0-CO and/or -CH=CH . 25 23. Diamne
conpounds according to claim?22, wherein Eis selected from
pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene and phenyl ene, which is unsubstituted or
substituted by a cyclic, straight-chain or branched al kyl residue which is
unsubstituted, nono- or 30 poly-substituted by fluorine, chlorine having 1
to 12 car bon1@t leﬁthcM\ﬂﬂb&hwds%Eérﬁih@'té Anyne o@élalm%rzﬁton@mﬁéieﬂf@"ﬁ al kyl
-CH2- groups are replaced by -CO, -COO CH=CH and -C-C-.
-70 WO 2004/@18@86‘0P@PPGE\Z'O@?/%G@@’%e'e@@ if ARt e Qorrpounds according to
claims 22 or 23, wherein Eis selected from2,5-furanyl ene, 1,4- or

2, 6- naphthyl e and henyl ene, which is unsybstltuted or substituted by a
cyclic, %tra ht2ARE FOBPOWsAcRYEINg te aPYVAns OF dakns Stonll, whgren e 12 car bon
atoms i n whi stBropékeii ik ¥ DetdldxterPivr @ chdiaddingaesitual kyl - CH2- groups are
replaced by -0-, -CO, -COO, -OCO, -CH=CH and -C=C-. 25. Diam ne
conpounds according to anyone of clains 22 to 24, wherein Fis selected
from-OR2 ands.- NiaRbe cmdfnemeid% daao:am@ t&any Br[&b@:ﬂﬁglélala'n eyetdirc Al afd A2

strai ght-chain ordbranc ! E’?{ Xll ?ﬂge %{g LS unsub tbt ut d nono- or
pol y- subst i P2 8%’&“?%3#’{ e VAPRRPSLE R ﬁec?c YEIPARWRICP §31 8% car bons

at ons, Wher ephmtoisoreerized mod/er plostedioheeizasidn edplosure 1dCHY -or tpsetijzht.may

i ndependently be replaced by -0- or -CH=CH, wherein R4 is selected froma
hydrogen atomor a cyclic, straight-chain or branched al kyl residue which
i s unsubsti tmﬁed}iammcomooumisleyccarﬁinguoslainn 8. erchelnsin tHeughoitareactiedl or i ne,
cyano, havin A e f re non-adj acent

- CH2- groupsgrr?é 8re§§{?ceiﬁém ﬁ?ﬁ%?%hggﬁ%cg%ggédh%?ﬂggﬁr@+2r0 or R4 and R5
toget her to plotecyslizgder8 al i cyclic ring.

15
20. Diamine compounds according fo claims 18 or 19, wherein the
photoreactive groups are sensitive to UV or laser light, in particular linearly
polarized UV light.

20 21. Diamine compounds according to anyone of claims 18 to 20, wherein the
photoreactive groups include cinnamates, benzylidenephthalimidines,
benzylideneacetophones, diphenylacetylenes stilbazoles, uracyl, quinolinone,
maleinimides, or cinnamylidene acetic acid derivatives, particularly preferred
groups are cinnamates, coumarins, benzylideneacetophenones, or malein-

25 imides.
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26. Di am ne conpounds according to anyone of clains 22 to 26, wherein F is
20 selected fromthe group conprising -OR2 or -NHR3, wherein R2 and R3

repr esentwe 20440018@86 st rai ght-chain or branched al kyl re®CaLGH2008/@NS07S
unsubstituted, nmono- or poly- substituted by fluorine atons, having | to 18
carbon atons, wherein one or nore non-adjacent -CH2- groups may

i ndependently be replaced by -0-. 25 27. Di am ne conpounds according to
anyone of clains 22 to 26, wherein Gis a hydrogen atom or fluorine atom
or chlorine atom or a straight-chain or branched al kyl group which is
unsubsti t ut €22, BianvRescdystdund$ accdnying foeanyone 6 aeimie 18 to 21,04enein ribe or

pol y-substit A i he, Lhe, i carbon atons,
wherei n one %h%?ogf%re“'é-@géé g%gﬁg%g%%/@?%8%%&1'3%@’3%%%%?@& aced -0-, -CO,
-CO0O, -0CO, -NRL-, -NR1-CO, -CONRL-, X-NR1-CO- O, -0 CO NR1-,
-NR1- CO- NR1-, -CH=CH, -C=C and-S§ , \an 01 WO 2004/ 013086

PCT/ CH2003/ 000507 aromatic or an alicytclic up, with the proviso that
oxygen atons are not directly attached to gach’other, and wherein Rl
represents a hydrogen atomor |ower alkyl® 5 28. D am ne chliapounds
according to anyone of clains 22 to 27, wherein Gis a hydrogen atom or a
strai ght-chain or branched al kyl group having 1 to 18 carbon atons,
wherein one or nore non-adjacent -CH2-Xgroups nmay independently be
replaced -0-, -CO, -CO O, OCOW@O -CO- NR1-, and

-OCO O, with the proviso that oxyyen/atoxs’ are not directly 10 attached
to each other, and wherein Rl repregents a hydrogen atomor |ower alkyl.
29. Di arg ne conpounds accordl"ri"gSfT)Qanpoe of clainms 22 to 2flp wherein S2

is selected froma single covalent bond, -COO, -CONRL-, -CO and a 15

st rai ght - chaRe'8® branched al kyl ene group which i s unsubstituted, nmono or
poly- substituted by fluorine, chlorine,or cyano, having 1 to 24 carbon

at ons, vvherelisn

represents pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene,
2,5-furanylene, 1,4- or 2,6-naphthylene, or phenylene, which is
10 unsubstituted or mono- or poly-substituted by fluorine, chlorine or by a
cyclic, straight-chain or branched alkyl residue which is unsubstituted
mono- or poly-substituted by fluorine, chlorine, having 1 to 18 carbon
atoms, wherein one or more non-adjacent -CHz2- groups may
independently be replaced by a group B as defined hereinabove;
15
F represents —ORZ, -NR3R#4 or an oxygen atom, which defines together
with the ring E a coumarin unit, wherein R2, R3 and R4 are selected
from hydrogen, a cyclic, straight-chain or branched alkyl residue which
is unsubstituted, mono- or poly-substituted by fluorine, chlorine, having
20 1 to 24 carbon atoms, wherein one or more non-adjacent -CHg- groups
may independently be replaced by a group J, or R® and R# together
form a Cs.g alicyclic ring; wherein
J represents a group selected from -O-, -CO-, -CO-0O-, -O-CO-,
-NR1-, -NR1-CO-, -CO-NR-, -NR1-CO-0-, -O-CO-NR-,
25 -NR1-CO-NR1-, -CH=CH-, -C=C-, -0-CO-O- and
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one or nore -CH2- groups may independently be replaced by a group J, with
the proviso that oxygen atons are not directly attached to each ot her,
wherein WO 20epriesent s a hydrogen atom or | ower al kyl. 20TRH200/@nF01e
conpounds according to anyone of clainms 22 to 29, wherein S2 is selected
froma single covalent bond, -COO, -CO, -(CH2)r, -(CH2)r-0O,

-(CH2)rCo-, -(CH2)rco o, -(CH)ro-Cco, -(CH2)rCONRl-, -COO (CH)r-O,
-(CH2)r.-NR1-CO-, -(CH2)rNRL-, -CO- O (CH2)r, 25 -CO NRL-(CH2)r-,

- CO- NR1- (CH2) r O-, -COI_\IRl-(CngNRl-, - CO- NR1- (CH2) r O CO-,

-(CH2)r-0O (CH2) s-, - (-Cieislee®-Si(CHalr san aromaifg-pnanalicyslic grappsand

- (G2) R CO ( CH2) S wierbif PN N8 Audrhl from or i@l (GH2) - O

-(CH2)rCO- O (CH2)s-0-, -(CH2)rO-CO (CH2)s-O, -(CH2)rNRI-CO (CH2)s-O,

-(CH2)rNR1-CO- 0- (CH2)s-O, 30 -COO(CH2)r-0O (CH2)s- and

- CO- O (CH2) r @ ( CHRpsesents aWRIr6dch dmi & safalog@Alakdie hralk@v@nt-snaaher s each

represent an integer fro )g;@t'o 20, preferably from 1 to 12, and r + s<_

21, preferably <_ erPth@L %WWQHB%‘b%%MGG%PUMﬁWS{@Pd Di ami ne

](c:orrpoundfs af:cor di Bglgcymoaﬂwdmg, m&g‘bmmgaagtzq %—%on%ﬁg,i)%gr&ﬁe sel ected
rom a single coval ent - r,, - r-O, - r :

_(CH2)r-0 QO , -(H&??e-‘%g}NPPPg?’ F@&!ﬂdﬁpéxﬁe@@ be repigeed Pragyoup &

-CO NH (CH2) r, - CaititHeGrayisdthat exygemiato(rShRy héd directly( AltdehedNid-daeh ( CH2) s-,

-(CH2) r NH- CO- O ( s-, -(CH2)ro(CH2)s-O, -(CH2)rNHCO (CH2)s-0O,

-(CH2) r NH- CO- O ( §-0, -COO(CH2)ro(CH2)s-0O, and

-CO(CH)rNHCO (CH2)s-O, wherein r and s each represent an integer from

1 to 12 and g2 +o% < i 2 onpounds. accordi ng to anyone of

clainms 22 to§31§§m%arcqe’i5‘?nd%°%”§ia‘r¥'é(lgﬂg"§l dffies regt %ﬁ”&ﬁ?'”@% -089&5%38?\?”

1, 4-butyl en, 1,5- pehsydhers,a draightreksih enbrandhed-dilgpengl geoyp Whiéh isct yl en,

1,9-nonylen, 1, 1009&&%&8%, %o%&bPB&i&%XAs%ted by fluorine, chlorine,or cyano,
having 1 to 40 carbon atoms, wherein one or more -CHa- groups may
15 independently be replaced by a group J, with the proviso that oxygen

atoms are not directly attached to each other;

Q represents an oxygen atom or -NR1- wherein R1 represents a hydrogen

atom or lower alkyl;

20
X, Y  each independently of the other represents hydrogen, fluorine, chlorine,
cyano, alkyl optionally substituted by fluorine having 1 to 12 carbon
atoms in which optionally one or more non-adjacent alkyl -CH2- groups
are replaced by -O-, -CO-0-, -O-CO- and/or -CH=CH-.
25
23. Diamine compounds according to claim 22, wherein E is selected from
pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or
2,6-naphthylene and phenylene, which is unsubstituted or substituted by a
cyclic, straight-chain or branched alkyl residue which is unsubstituted, mono- or
30 poly-substituted by fluorine, chlorine having 1 to 12 carbon atoms in which

optionally one or more non-adjacent alkyl -CHa- groups are replaced by -O-,
-CO-, -CO-0O-, -O-CO-, -CH=CH- and -C=C-.
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1, 12-dodecyl en, 3-nethyl -1, 4-butyl en, 2-(methyl enoxy)ethylen, 3 15

(et hyl enoxy) propyl en, 4-(net hyl enoxy) butyl en, 5-(net hyl enoxy) pentyl en,
6- (et hyl wooexeddieo8gl en, 7- (net hyl enoxy) heptyl en, 8- ( et rgirarmeeg3d/@osoyl en,
9- (et hyl enoxy) nonyl en, 10-( net hyl enoxy) decyl en, 11

- (et hyl enoxy) undecyl en, 12- (et hyl enoxy) dodecyl en,

2- (car bonyl oxy) et hyl en, 3-(carbonyl oxy) propyl en, 4-(carbonyl oxy) butyl en,
20 5-(carbonyl oxy) pentyl en, 6-(carbonyl oxy) hexyl en,

7- (car bonyl oxy) heptyl en, 8- (carbonyl oxy)octyl en, 9-(carbonyl oxy)nonyl en,
10- (car bonyl oxy) decyl en, 11 -(carbonyl oxy)undecyl en,

12- (car bonyl,gxy)dodecyl - . 1 Hebein E is selected

3- (car bonyl &?ﬂ n%'f'bnrm(?p%nﬁlyund%aécgg({'@gﬁaagﬂ% %%%E%%]aen,m_ I? selecte

5- (car bony| &oimjfientyiern 1,426r BS(neahibyaye and PROMIERG! WHCh is

/- (carbonyl am. o) Menf ¥ LBstit tgd %9gch&i@}’étt%ﬁEhﬂ@ﬂé?ﬁbb’br%ﬂched alkyl residue

9- (car bonyl am no) nonyl en, li - (car bonyl am no) decyl en, .

11- ( car bony Ihawing 6 YoiAd eaypoe atomsiin whishaptienally e 85 @eesaradiacest ¥ py | enoxy,
3-propyl enoxygcar bonyl - 125 EBOYEEX Yoo U M@RNBHCH- and -C=C-.

4-but yl enoxy%{g‘? ﬁ‘;‘}%/s arg_r%gl%%e?ﬁgngw g% 630 5- pent yl enoxy,a

5- pentyl enoxycar bonyl , 4-butyl enoyl oxy, 6-hexyl enoxy,

6- hexyl enoxygar B%mﬁl\ céﬁ@&ﬁ!ﬁé’ la@éb‘?éfih?@any@ﬁé‘@ﬁléﬂn@@@t& 24, wherein F is

7- hept yl enoxycar ony‘?, - exmgﬁn yT oxy, R§ oct Ienox%',!L .

8- oct yl enoxysetectsdiiim ~@RA&pd v 834"63@/“?‘" 0B I8 erE Y SoEIc

PCT/ CHQP3/ Os%@@z ha%i BPLF%&%@WI Q0O WhRABWHERPEAMNEY, mEnddot aignoy| oxy,
10- decyl enoxy, ] %- ecyl enoxycarbonyl , 9:nonylqu%loxy, 11 -undecyl enoxy,
11-u ndecy! ewbsifeiad Byfieriner cjogns: GYEROYYG,! o1t t%m?)w\grem

12- dodecy| engeys Mo RYh-adikbentRAGLOHRNGBLSXMay deperishiybartapizcad bonyl , 5
4- but yl enam nocar bonyl, 5- gentylf_nam nocar bonyl , 6- rr:%x I enam nocar bonyl ,
7- hept yl enaniynét af H-, %F@t“ﬁeﬁéﬁlieﬁt@égPB%b/qugﬁn W%I(’éﬁa?ﬁ? fiocar bonyl ,

10- decyl enannaGALRAR B brahdnddnA8e MsRNA WhitAGaGRRBYHtuted, mono- or poly-
12- dodecyl enamnocar bonyl , 2-et hyl enoy| am n;c() ﬁ}] ro%%nogl m_no,
4- but y| Enoy| substigted by deRing. sRgjneHaNg; harnhiiy %VP gms, whereir

one or more non-adjacent -CH2- groups may independently be replaced by -O-

or -CH=CH-, or R4 and RS together to form a Cs.g alicyclic ring.

26. Diamine compounds according to anyone of claims 22 to 26, wherein F is

20 selected from the group comprising ~OR2 or -NHR3, wherein R2 and R3
represent a cyclic, straight-chain or branched alkyl residue which is
unsubstituted, mono- or poly- substituted by fluorine atoms, having 1 to 18
carbon atoms, wherein one or more non-adjacent -CH2- groups may
independently be replaced by -O-.

25
27. Diamine compounds according to anyone of claims 22 to 26, wherein G is
a hydrogen atom, or fluorine atom, or chlorine atom, or a straight-chain or
branched alky! group which is unsubstituted, mono-substituted by cyano,
fluorine or chilorine or poly-substituted by fluorine, chlorine, having 1 to 18

30 carbon atoms, wherein one or more -CHa- groups may independently be
replaced -O-, -CO-, -CO-0-, -0-CO-, -NR1-, -NR1-CO-, -CO-NR1-,
-NR1-CO-0-, -O-CO-NR1-, -NR1-CO-NR1-, -CH=CH-, -C=C- and -O-CO-O-, an
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10 7- heptyl enoyl am no, 8-octyl enoyl am no, 9-nonyl enoyl am no,

10- decyl enoyl am no, 11 -undecyl enoyl am no, 2-(nethyl enoxy) ht hanoyl oxy ,
3- (met hyl woexrgdyqas@pey| oxy, 3-(net hyl enoxy) propyl oxycar bomgIr/CH2003/000507
4- (met hyl enoxy) but yl oxy, 4-(net hyl enoxy) but yl oxycar bonyl ,

3- (et hyl enoxy) pr opanoyl oxy, 5-(nethyl enoxy) pentyl oxy, 15

nmet hyl enoxy) pent yl oxycar bonyl, 4- (et hyl enoxy) but anoyl oxy,

met hyl enoxy) hexyl oxy, 6- (et hyl enoxy) hexyl oxycar bonyl ,

met hyl enoxy) pent anoyl oxy, 7-(nethyl enoxy) heptyl oxy,

met hyl enogipiade pyamalayelicasenp, Wit thersevisd @abypbe atnsydrergt,

met hyl enogy cﬂ§5ﬂ(alxc9?éﬁ ) gac(m@tﬂ yé élﬂlﬁ1yfjeﬁl)é¥§l§[£ B3 ¥ogert om or

met hyl enoxy) hept anoyl oxy, yl enoxy) nonyl oxy,

met hyl enoleyphal Wloxycarbonyl 8 (nethylenoxy)octanoyloxy,

0- (et hyl enoxy) decyl oxy, 10- (nethylenoxy)decyloxycarbonyl

met hyl enoxy) nonanoyl oxy, 11-(methyl enoxy)undecyl oxy,

1- (et Hy| endky RiRMBEROBIPERISASAYTING 10 anYasetef Claifesa3 @e%?awbynem@ is 25
2- (et hyl engxydrdgstesmhd ¥y a stRgHtERARYY sww&@aﬁﬁ@v@m@m@h%‘xb 11

- (et hyl enoxy) undecanoyl oxy, 3-(net hyl enoxy) propyl am nocar bonyl ,

4- (et hyl enos3PIuBPMenvRershy a9y moredemadipdans rfehiznaseinsynaii nocar bonyl |

6- (et hyl enoméﬁ@%@%hm@%%@@rtyl ch (oBtdy Leroxy Nrept yRamaocar bonyl
[ .~ 9- (net hyl enoxy) nonyl anmi nocar bonyl , 30

8- (nethylenogﬁépcgylanlnocar on

10- ( et hyl en®§NFeoyAndPriee4- b‘ﬁ%yfhe Provisor Rty eaTRtgmE ﬁt%'&%ﬂdﬁﬂ‘iﬂdocar bony! ,
12- (met iy | enguaehd@ deea0rastherOsRY adih R1?re|sr@§émb¢ﬁ%§é@%ﬁm%@én no,

3- (net hyl enox&}propanoyl am no, 4-(nethylenoxy)butanoyl am no, -74 WO
2004/013086 /1 CH2003/ 000507 5- (net hyl enoxy) pent anoyl am no,

6- (et hyl enoxy) hexanoyl am no,  7- (nethylenoxy)heptanoylanino

8- (et hyl enoxy) act apoyl am no nmet hyl enoxy) nonanoyl am n

20 (et byl oney ) SRR RS 2052 e SPAG  E OB e PGS

12- (et hyl enpxgleddamynh amsinglecaiientyond, -BA20(, caDRY| @O )#dkanoyl oxy,

3-(car b%" y! Oé%Qi&{tpcggljnoo)%Yanched alkylene group which is unsubstituted, mono or poly-

substituted by fluorine, chlorine,or cyano, having 1 to 24 carbon atoms, wherein

5-(
6- (
5-(
7-(
8-(
7-(
9- (
1
9-(
1
1

one or more -CH2- groups may independently be replaced by a group J, with
the proviso that oxygen atoms are not directly attached to each other, wherein
R represents a hydrogen atom or lower alkyl.

20
30. Diamine compounds according to anyone of claims 22 to 29, wherein S2
is selected from a single covalent bond, -CO-O-, -CO-, (CH2)r-, -(CH2)~O-,
~(CH2)-CO-, -(CH2)-CO-0-, -(CH2)-0-CO-, -(CH2)-CO-NR1-,
-CO-0-(CH2)(-0-, -(CH2)-NR1-CO-, -(CH2)-NR1-, -CO-O-(CHo)r-,

25 -CO-NR'1-(CH2)r-, -CO-NR1-(CH2)-0-, -CO-NR1-(CH2)-NR1-,
-CO-NR1-(CH2)r-0-CO-, -(CH2)r-0-(CHz)s~, ~(CH2)-CO-0~(CH2)s-,
-(CH2)r-0-CO-(CH2)s-, -(CH2)r-NR1-CO-(CH2)s-, (CH2)-NR1-CO-O-(CH2)s-,
«(CH2)r-0-(CH2)s-0-, -(CH2)-CO-O-(CH2)s-O-, -(CH2)r-0-CO-(CH2)s-0-,
~(CH2)-NR1-CO~(CH2)s-O-, (CH2)-NR1-CO-0-(CH2)s-O-,

30 ~C0O-0-(CH2)r-O-(CH2)s- and -CO-0-(CH2)-O-(CH2)s-O-, wherein R1 is as
defined above, r and s each represent an integer from 1 to 20, preferably from

11012, and r + s < 21, preferably < 15.
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3- (car bonyl oxy) pr opyl oxycar bonyl , 4-(carbonyl oxy) but yl oxy,

4- (car bonyl oxy) but yl oxycar bonyl , 3-(carbonyl oxy) propanoyl oxy,

5- ( car borwyboxydyqerssyl oxy, 5- (carbonyloxy)pentyloxycarbom@ﬁu&umnmmﬁo7
4- (car bonyl oxy) but anoyl oxy, 6-(carbonyl oxy) hexyl oxy, 10

6- (car bonyl oxy) hexyl oxycar bonyl , 5-(carbonyl oxy) pent anoyl oxy,

7- (car bonyl oxy) heptyl oxy, 7- (carbonyloxy)heptyloxycarbonyl

6- (car bonyl oxy) hexanoyl oxy, 8- (carbonyl oxy) octyl oxy,

8- (car bonyl oxy) octyl oxycar bonyl , 7-(carbonyl oxy) hept anoyl oxy,

9- (car bonyl oxy) nonyl oxy, 9-(carbonyl oxy) nonyl oxycar bonyl, 15

8-

(car bonyl o3y) qmamm@yd%\b deQacc 61l Qaiéhgsﬁé)di%% 2
10- (car bonyl S(%%%%}ecyl o>? ca#rtljon r@ (carbon éérz%yngn?’gngirf:nsll
) g

- (car bonyl ox ted FE&?S"@?CDY@§WH8H946%@3Und@ ké&yﬂaﬂﬁoﬁﬁko-
10- (car bonyl q&wby;i@@mayi(@my)rcdmmﬁa(

12-(carb non o] car bon ony)undecanoyloxy 20
3-(carbo on%é%é&gggﬁér ﬁ%kéﬁg %fi ﬁK{H&ABBH@T ixy) but yl am nocar bonyl ,
5- (car bonyl oxgz)-l@);mwb@n@m@q@r uqmw-NHﬁeo@(ct}%yl q&w%jp@(sdmj)g -pocar bonyl ,
7- (carbonyloi g_ ? ar.bo @% rb oxy) oct yl am nocar bonyl ,
9- (carbonyl o R ' on 2)rl % y) decyl am nocar bonyl, 11
- (car bonyl oxﬁ@m&hﬁ),a@}(ﬁb@gr@oamd CC2-€CH2),-—NH CO-(CH2)s-0O-, wherein r and
12- (car bonyl ox do Eﬁ% ﬁ car g % ar bon ony)ethanoylanlno
3- (car bonyl oXY ¥ TRETS) AhNieger e d4e A A Bxffb anoyl ani no,
5- (carbomyloxy)hentanoylanlno 6 (carbonyloxy)hexanoylanino,
7- (carbonyl o tano | am n car.bonyl ox )E@%a | am no, .
9- (car bonyl oé%) @WS E}HOH%& afgorPig 1B 4R "(‘?fijlf %%Q}I’I ‘gmi"’ﬁ‘ér,e“'?%z 11
-(carbonyloxydedeﬁﬁabwbmnimpmpwanCpabmgmnloxykd@dmﬁybaﬁkﬂgcarbonyl
6- (3-propyl e Ryl.en ). hexyl en,
6- ( 3- propyl eﬂggﬁe)oﬁ/ ﬁgg% tq%r¥)1§ ?J%@f%?l %’ﬁg&ﬁeﬁﬂ &har'b 1n"§ﬂ‘%§3§}6}rhexyl oxy, -75 WO
2004/ 013086 PGI{O@HE@M Geﬁﬁﬁﬂ-1 %bqtﬂemrmm)dtwmmm)eﬂ@rdnpmyl ) hexyl ,
6-(3-pr %Jyl eUﬁ&hﬂgﬁo%/%’wlan?-wgtﬂislgnoxy)butylen, 5-(methylenoxy)pentylen,
6-(methylenoxy)hexylen, 7-(methylenoxy)heptylen, 8-(methylenoxy)octylen,
9-(methylenoxy)nonylen, 10-(methylenoxy)decylen,
11-(methylenoxy)undecylen, 12-(methylenoxy)dodecylen,
2-(carbonyloxy)ethylen, 3-(carbonyloxy)propylen, 4-(carbonyloxy)butylen,

20 5-(carbonyloxy)pentylen, 6-(carbonyloxy)hexylen, 7-(carbonyloxy)heptylen,
8-(carbonyloxy)octylen, 9-(carbonyloxy)nonylen, 10-(carbonyloxy)decylen,
11-(carbonyloxy)undecylen, 12-(carbonyloxy)dodecylen,
2-(carbonylamino)ethylen, 3-(carbonylamino)propylen,
4-(carbonylamino)butylen, 5-(carbonylamino)pentylen,

25 6-(carbonylamino)hexylen, 7-(carbonylamino)heptylen,
8-(carbonylamino)octylen, 9-(carbonylamino)nonylen,
10~(carbonylamino)decylen, 11-(carbonylamino)undecylen,
12-(carbonylamino)dodecylen, 3-propylenoxy, 3-propylenoxycarbonyl,
2-ethylenoyloxy, 4-butylenoxy, 4-butylenoxycarbonyl, 3-propylenoyloxy,

30 5-pentylenoxy, 5-pentylenoxycarbonyl, 4-butylenoyloxy, 6-hexylenoxy,
6-hexylenoxycarbonyl, 5-pentylenoyloxy, 7-heptylenoxy, 7-heptylenoxycarbonyl,
6-hexylenoyloxy, 8-octylenoxy, 8-octylenoxycarbonyl, 7-heptylenoyloxy,
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t hyl enoxy) et hyl oxycar bonyl oxy, 3-(net hyl enoxy) propyl oxycar bonyl oxy,

t hyl enoxy) hexyl oxycar bonyl oxy, 2-(mnethyl enoxycarbonyl) et hyl en,

t hyl woaxgeasdsony! ) pr opyl oxycar bonyl oxy, 5 PCT/CH2003/000507

t hyl enoxycar bonyl ) hexyl oxycar bonyl oxy,

- propyl enoxycar bonyl oxy) hexyl en, 6-(3-propyl enoxycar bonyl ) hexyl en,

nmet hyl enam nocar bonyl ) et hyl en, 3- (et hyl enam nocar bonyl ) pr opyl en,

met hyl enam nocar bonyl ) hexyl en, 6- (3 pr opyl enam nocar bonyl oxy) hexyl en,
3 propylenan1nocarbony| hexyl en, 4-{[6- (et hyl enoxy) hexyl ] oxy}phenyl en,

ne
ne
ne
ne

NN NN NN
OO

O 1

4-[ 6- (et fppavienoxy Heng e@ywcgﬂp@nyu &nctylenoyloxy, 10-decylenoxy,
met h 4-
PO, . SN A1 P o
-[ 6- (et hyl éhé&%cml@sawy]:@ryemséh@x@wyn@ww, 12- dodecylenoxy,
- et hoxy- 4- {ﬁﬁdéa&yﬂub@e%wmt1ydd&wémy'sza&, aoarah%nh
-[ 3- (car bonyl oxy) pr opyl | phenyl en, 4-] carbon oxy exy 5 enyl en,
[6 (cat bon%‘l byty: ABNAPEIN 9@! %mylwmmocarbonyl 6-hexylenaminocarbonyl,

met hoxy- 4- ?—@ebt‘}l@h@;ﬂ%&é)ﬁéﬁyﬁ%Xdetﬂlé}%ﬂﬂdc%%onyl 9-nonylenaminocarbonyl,
- (carbon hexyl | phenyl carbonyl oxy

o
(carbo n% 8% %@m%esbem,h@xw?swmmowbonyl
hoxy 4- [ Bo-flo@schronapsydbaty iz e &wyraa{.mrsydr@@wenoyuam.no

4{ [ 421 ( g%{bHMeé‘Hﬁﬁ%‘;”gL%“éP%tﬂé aﬁ% (%) %’g'%'”gix] car bonyl oxy,

[ 4+d 2- ( RiplylerROXYinE] SrectyRidVeinyihd, ruaﬁd}wlem amino,

FAER T NG A

4[4[ El 2( C3(inothylenooyitrdyyioxp B (ydthyiexoxdy ipxgpyloxycarbonyl, } I dih
n (0)¢ ent ano (0),¢ an t he

like. 33. Bﬁgﬂ&h@e %%bwi%‘gy%LfE%‘P@F%WWVA%&?{QM CIamE 22 1o 32, 3 is

sel ect ed fr oB(méabylenoxyjpBapaNBRioxy, 6€Mettgiethory)pentddxght - chai n or branched 30

o T engs o ool Gho b HIRIRSLAIR] SRS SO BRbAGYRSL 2 b

['or oé?"om; wherein one or
nmore - CH2- gﬁmp@ylﬁawwmdﬂ@efnGém&tfylebexy)m)dymmmmy\yla group J, with the

proviso that 5-(methylenoxy)pentanoyloxy, 7-(methylenoxy)heptyloxy,

U'ICDI\JNI—‘HwabwbbwhwaCD@N@@w@N

[

-[6-
-et
-{4-
4
-{4-
-{4-
[4
{4
-{I

7-(methylenoxy)heptyloxycarbonyl, 6-(methylenoxy)hexanoyloxy,
8-(methylenoxy)octyloxy, 8-(methylenoxy)octyloxycarbonyl,

20 7-(methylenoxy)heptanoyloxy, 9-(methylenoxy)nonyloxy,
9-(methylenoxy)nonyloxycarbonyl, 8-(methylenoxy)octanoyloxy,
10-(methylenoxy)decyloxy, 10-(methylenoxy)decyloxycarbonyl,
9-(methylenoxy)nonanoyloxy, 11-(methylenoxy)undecyloxy,
11-(methylenoxy)undecyloxycarbonyl, 10-(methylenoxy)decanoyloxy,

25 12-(methylenoxy)dodecyloxy, 12-(methylenoxy)dodecyloxycarbonyi,
11-(methylenoxy)undecanoyloxy, 3-(methylenoxy)propylaminocarbonyl,
4-(methylenoxy)butylaminocarbonyl, 5-(methylenoxy)pentylaminocarbonyl,
6-(methylenoxy)hexylaminocarbonyl, 7-(methylenoxy)heptylaminocarbonyl,
8-(methylenoxy)octylaminocarbonyl, 9-(methylenoxy)nonylaminocarbonyl,

30 10-(methylenoxy)decylaminocarbonyl, 11-(methylenoxy)undecylaminocarbonyl,
12-(methylenoxy)dodecylaminocarbonyl, 2-(methylenoxy)ethanoylamino,
3-(methylenoxy)propanoylamino, 4~(methylenoxy)butanoylamino,
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-76 WO 2004/ 013086 PCT/ CH2003/ 000507 oxygen atons are not directly
attached to each other, wherein Rl represents a hydrogen atom or | ower

al kyl . 34woDwewiis@sconpounds accordi ng to anyone of cl aiPeg/GR20030083)7
wherein S3 5 is selected froma single coval ent bond, -(CH2)r-,
-CO(CH2)r-, -CO-0-(CH2)r-, -CO-NRL -(CH2)r, -(CH2)ro(CH2)s-,
-(CH2)rco- O (CH2)s-, -(CH2)rO CO- (CH2)s-, -(CH2)rNR1-CO (CH2)s-,
-(CH2)rNRL-CO- O (CH2)s-, and -COO(CH2)r-0O (CH2)s-, wherein RL is as
defined herein above; r and s each represent an integer from1l to 20; and
r + s<_ 21. S-maikylenoxgpemtefatantddo tt@metilenoxghexanogacino; epr esent an i nt eger
from1l to 12, ﬁﬁli + 35. Diam ne
conmpounds acc@%hw&lo g@éﬁd I%lﬁé'gﬁgﬁs Q?’%Ctgﬁ?ﬁ é?el n S3 include

1, 2-et hyl en 9(mahsﬂm@px»hmanoylamrmmQi(mﬁthylgn@cyps@amydaumlnq, 6- hexyl en, 15

17het|e ecyl en,
1,12- dgdgcylrhgn(%egw%@%}})ﬁm % %1 @;{h g%%eic rrﬂrhoqs%rbUR;q Y
( met hyl énox\2rsedeyyiery) eﬂ?la"(%f’@t(h)ﬂ éﬁ@i@wl E&f\OXYB (rret hyl enoxy) pentyl en,

6- (et hyl enaox h,%;gw,)@gbmgyl&?rggrgg,l,ﬁr;p&gpg@,ﬁ%w)ﬁﬁwo% (rret hyl enoxy) octyl en,
9- (net hyl enox&anon I'enoxy) dec

- (et hyl enoxy rméﬂwétwtquwerﬁemﬂﬂ (ﬁa&@wle@a@repqmyloxy

2- ((car bony! oxph ﬁioh)r&)@t'jben%n J(&yﬂydr@m) é,qwkﬁapboﬂyl(carbonyl oxy) butyl en,
5- (carbonyIOXé?pen car bony oxy hexylen, (carbonyloxy)heptylen

8 ( car bony!| dk{FRERORYPRIbULaNOYEOXY. %W?TbBﬁ SRAMIYIBNY: 10- (car bonyl oxy) decyl en,
- (cafpbonyd- bﬂoH x?leyo?aﬂ:oG\glaﬁl?&le@W})@@ﬂﬁﬁd}}kﬁ@; 25

2 (car bonyl a et hy car bony| ani no) pro

4 (car bonyl Jﬁlca@%oaﬂw ARG, Y ooy B BN,

6- ( car bony| avjcambRgyesxandyld:gas-pemydrymixpestient y! en,

R R LT A T SR T

12- ( car bony| s(ear@hgodgwmnyery, Bcadopylopyhayrrydadeaybony| oxy) hexyl en,

15 8-(carbonyloxy)octanoyloxy, 10-(carbonyloxy)decyloxy,
10-(carbonyloxy)decyloxycarbonyl, 9-(carbonyloxy)nonanoyloxy,
11-(carbonyloxy)undecyloxy, 11-(carbonyloxy)undecyloxycarbonyl,
10-(carbonyloxy)decanoyloxy, 12-(carbonyloxy)dodecyloxy,
12-(carbonyloxy)dodecyloxycarbonyl, 11-(carbonyloxy)undecanoyloxy,

20 3-(carbonyloxy)propylaminocarbonyl, 4-(carbonyloxy)butylaminocarbonyl,
5-(carbonyloxy)pentylaminocarbonyl, 6-(carbonyloxy)hexylaminocarbonyl,
7-(carbonyloxy)heptylaminocarbonyl, 8-(carbonyloxy)octylaminocarbonyl,
9-(carbonyloxy)nonylaminocarbonyl, 10-(carbonyloxy)decylaminocarbonyl,
11-(carbonyloxy)undecylaminocarbonyl,

25 12-(carbonyloxy)dodecylaminocarbonyl, 2-(carbonyloxy)ethanoylamino,
3-(carbonyloxy)propanoylamino, 4-(carbonyloxy)butanoylamino,
5-(carbonyloxy)pentanoylamino, 6-(carbonyloxy)hexanoylamino,
7-(carbonyloxy)heptanoylamino, 8-(carbonyloxy)octanoylamino,
9-(carbonyloxy)nonanoylamino, 10~(carbonyloxy)decanoylamino,

30 11-(carbonyloxy)undecanoylamino, 12-(carbonyloxy)dodecylaminocarbonyl,
6-(3-propylenaminocarbonyloxy)hexylen, 6-(3-propylenoxy)hexylen,
6-(3-propylenoxy)hexyloxy, 6-(3-propylenaminocarbonyloxy)hexyloxy,
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6- ( 3- propyl enoxy) hexyl en, 6-(3-propyl enam nocar bonyl ) hexyl ,
2- (met hyl enoxycar bonyl ) et hyl en, 6-(3-propyl enoxycar bonyl oxy) hexyl en, -77 WO
2004/ 013086 20T018B003/ 000507 6- ( 3- propyl enoxycar bony!| PlaExGH2008/000507
2- (met hyl enam nocar bonyl ) et hyl en,  3- (et hyl enam nocar bonyl ) pr opyl en,
6- (et hyl enam nocar bonyl ) hexyl en,  6-(3-propyl enam nocar bonyl oxy) hexyl en,
( 3- propyl enam nocar bonyl ) hexyl en
{[ 6- (et hyl enoxy) hexyl ] oxy} phenyl en,
[ 6- (et hyl enoxy) hexyl ] cycl ohexyl en, 5
met hoxy- 4- B{&POREERGINBREs)IMARGIY. SxiFnsbriariastinocarbonyhexyloxy,
[ 3- (carbon J nyl en,
Lo o @éﬂﬁ;}lﬁg 3 )/éti'lﬂ&%%llbgﬂgrlm@ b@éﬁ@@ﬁ&&%@@@@@ﬂ&lm
[ 6- (car bon§1 @?%Y'ﬁ@%)’l)'}%@wﬂa&?nwﬁw 2Heefhylesoxycariwgyl)atinden.ne conpounds
cordi ng t03%¥fh9l§n&fycﬁﬂb@hﬂﬁ;r&%l&x?ca?@bn yerein Qis an oxygen atom or

-NH-. . Diam ne conpounds” accord to anyone of clains 22 to 36, wherein
Qis 155an g;(ry@@wea@wﬁ@rbggyl)@g%yﬁgr eBAPYunds according to anyone of

clains 22 tog33- proW@h@tyaa%onﬂ&@?% ?@Hr@@eﬂbpﬁéfwx?&lﬁﬂonygﬁe@%n Di am ne
conmpounds acg¢ordjng to. anyone 0 , Wwherein the photoactive
groups are g§8@5@ylgflam@pﬁ%pgnyl)|ethy};m i‘@“etb%'@n%f"”acﬂp%ﬂ)ﬁ@ptléﬁpound accor di ng

to any?)neI of sqdnathmanaualnb@arBQnﬁ)ﬁex;@érﬁ@L{B-‘i)ﬂfpyfeﬂémtria;earl% HefpeRf 11 quid
crystal alig

orienta |on mat eri al
obt ai ned by ?{EPPO@&'S ‘f“BH‘°8? @hw ﬂ‘ﬂ%nﬁa{ﬁ@o& IngaenaphenyeRul a 1. - 78
WO (21004/70)|1308§6 Hﬁ&h%@ﬁe&ﬂ%@&heﬁ%n A pol yner f(rjort;1 t hﬁ cl ass of po:c yam ¢
aci ds, pol yagi c aci er e t ai ne the reaction of a
di ani nepcoyrpglﬂhedﬁo&ygg‘i%épg ylf’ ?%eéylfnxﬂ ﬁe”yp y

4-{[6-(methylenoxy)hexylloxy}phenylcarbonyloxy,

6-
4-
4-
3-
4-
4-
4-
ac

4-[6-(methylenoxy)hexyl]cyclohexanoyloxy,
3-ethoxy-4-{[8-(methylenoxy)octylloxy}phenylcarbonyloxy,

15 4-[3-(carbonyloxy)propyl]phenylen, 4-{6-(carbonyloxy)hexyl]phenylen,
4-[6-(carbonyloxy)hexyl]cyclohexylen,
3-methoxy-4-[6-(carbonyloxy)hexyl]phenylen,
4-[6-(carbonyloxy)hexyllphenylcarbonyloxy,
4-[6-(carbonyloxy)hexyl]cyclohexanoyloxy,

20 3-ethoxy-4-[8-(carbonyloxy)octyl]phenylcarbonyloxy,
2-{4-4-{2-(methylenoxy)ethyl}cyclohexyllphenyl}ethoxy,
1-[4’-{[4-(methylenoxy)butylJoxy}-1, 1’biphenyl-4-ylJcarbonyloxy,
1-{4-[4-{2-(methylenoxy)ethoxy}phenyl}methyloxy, 2-{4-[4-(2-carbonyloxyethyl)
cyclohexyl]lphenyl}ethoxy, 2-[4’-(4-carbonyloxybutyl)-1,1’biphenylen-4-yllethoxy,

25 6-{4-[4-(2-carbonyloxyethyl)phenyl}hexyloxy,
5-{[4’-[4-(methylenoxy)butoxy)]-1,1'-biphenyl-4-ylJoxy}pentanoyloxy and the like.

33. Diamine compounds according to anyone of claims 22 to 32, S3 is
selected from -CO-O-, -CO-NR1-, -CO- and a straight-chain or branched

30 alkylene group which is unsubstituted, mono or poly-substituted by fluorine,
chlorine,or cyano, having 1 to 24 carbon atoms, wherein one or more -CHa-

groups may independently be replaced by a group J, with the proviso that
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Wi th one or nore tetracarboxylic acid anhydride of general formula IV: OO
"k A OLTYO 5 OO IV wherein T represents a tetraval ent organi c radical.
43. A polwyoeoiemnse@edi ng to cl ai m 42 obt ai ned by the rea®CrarH2063/@087anm ne
10 conmpound of general formula I and one or nore additional diamnes with
one or nore tetracarboxylic acid anhydride of general fornula IV 44. A

pol ymer according to clains 42 or 43, wherein T is derived from an
aliphatic, alicyclic or aromatic tetracarboxylic acid dianhydride. 15 45. A
pol ymer accordi HE@P claim44, wherein the aliphatic or alicyclic

t et r acar boxyPYgeH Glainsiareioy drd iy attached fo each atharaweareinRicapissants ac aci d

di anhydri de, hy®bduH foererlieie: afgl. d di anhydride, 20
1, 2,3, 4-cycl obut anet etracar boxylic acid di anhydri de,

1, 2, 3, 4-cycl opent anet etracar boxyl i ¢ aci d di anhydri de,

2, 3, 5- t ri car boxyhiyeinepenipplisdeidcerdayite aﬁycfﬁéf&f@rairﬁ'@zz to 33, wherein S3

3,5,6-tr] carbox&ygpﬁorn Iac tic acid dianhydrid

2,3, 4,5-1et r 8Ky é’ﬂg CCQWB'SWOPG éfé“ﬂm%%)rd-&o 5-(CHp) 1

S, 5R 6R] - 3- 0:GDLNREtHOHS) < -EHHD2082)-, 4CHbsD-O-@MNQ; 3" - (t et rahydr of ur an-
2' - di one),

4- (2 5- di ox ot &HRMR FPH 2w 42N COeh Derar fHANINReCR:- (@D boxyl i ¢

aci d di anhyahd €0-0O-(CH2)~0-(CH2)s-, wherein R1 is as defined herein above rand s
5-(2,5-di oxote rah dr of ur.an- met hyl - 3- cycl ohexene- 1, 2-di car boxylic
acid -79 W 6&%’6896‘ %e%é&?%bmfb@aévﬂoﬁ hﬂfyamoa%preferred that

bi cycl of@. 2. Qz}r&bﬁ edchaBpreded, dn ifteb@tifoat REPPX Y is 6sieiafly HichdHygndtde,

r+s<1>5.

35. Diamine compounds according to anyone of claims 22 to 34, wherein S3
include 1,2-ethylen, 1,3-propylen, 1,4-butylen, 1,5-pentylen, 1,6-hexylen,

15 1,7-heptylen, 1,8-octylen, 1,9-nonylen, 1,10-decylen, 1,11-undecylen,
1,12-dodecylen, 3-methyl-1,4-butylen, 2-(methylenoxy)ethylen, 3-
(methylenoxy)propylen, 4-(methylenoxy)butylen, 5-(methylenoxy)pentylen,
6-(methylenoxy)hexylen, 7-(methylenoxy)heptylen, 8-(methylenoxy)octylen,
9-(methylenoxy)nonylen, 10-(methylenoxy)decylen,

20 11-(methylenoxy)undecylen, 12-(methylenoxy)dodecylen,
2-(carbonyloxy)ethylen, 3-(carbonyloxy)propylen, 4-(carbonyloxy)butylen,
5-(carbonyloxy)pentylen, 6-(carbonyloxy)hexylen, 7-(carbonyloxy)heptylen,
8-(carbonyloxy)octylen, 9-(carbonyloxy)nonylen, 10-(carbonyloxy)decylen,
11-(carbonyloxy)undecylen, 12-(carbonyloxy)dodecylen,

25 2-(carbonylamino)ethylen, 3-(carbonylamino)propylen,
4-(carbonylamino)butylen, 5-(carbonylamino)pentylen,
6-(carbonylamino)hexylen, 7-(carbonylamino)heptylen,
8~(carbonylamino)octylen, 9-(carbonylamino)nonylen,
10~(carbonylamino)decylen, 11-(carbonylamino)undecylen,

30 12-(carbonylamino)dodecylen, 6-(3-propylenaminocarbonyloxy)hexylen,

6-(3-propylenoxy)hexylen, 6-(3-propylenaminocarbonylhexyl,

2-(methylenoxycarbonyl)ethylen, 6-(3-propylenoxycarbonyloxy)hexylen,
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bi cycl o[ 2. 2. 2] oct ane- 2, 3,5, 6-tetracarboxylic acid di anhydri de,

1, 8-di net hyl bi cycl o[ 2. 2. 2] oct-7-ene-2, 3,5, 6-tetracarboxylic acid

di anhydriwe 20&/@saet he | i ke. 46. A pol yner accordi ng toPCTAIHO03ebosN7 45,
wherein the aromatic tetracarboxylic acid dianhydride is pyronellitic acid
di anhydride, 3,3',4,4'-benzophenonetetracarboxylic acid dianhydride, 10

4, 4" -oxydi phthalic acid dianhydri de,

3,3",4,4" -di phenyl sul fonet etracarboxylic acid di anhydri de,

1, 4,5, 8-napht hal enet etracar boxylic acid di anhydri de,

2, 3, 6, 7- naphPHaPeapyieapgetopyibgkylen, dimethyienamjnbcadenyl)ethylen,

3,3, 4,4 -di i i 3 ' i di ride, 15
3.3 .4, 4 -t e?ﬁi"ﬁ*ﬁey%h?@ﬁ?’ﬁ%@? Q@P?gg%gﬁ ?@%ﬁﬁ"@%ﬁﬂ@%%ﬂ

1,2, 3, 4-fur aﬁt(%IpF%é"BWP?@OMW)MP(Hﬁhﬁdﬁfn!@pylenaminocarbonyl)hexylen :

4, 4" - bi s( 3, 44dj ' LA i '

4 ot dademamominoo i, ot il abal donoon,

4, 4" - bi s% 3, 436?%f%%o%zi}lgfmﬁféxlwwgﬁéﬂf%ﬁpmm, di anhydri de, 20

3,3 ,4,4" -bi BV IoRGIRF i i 'Q&QX { ene glyco
bis(trimelli IS (b IcA PRI '&%?m4[,@39%rgl,4c9%hgﬁ’§\p2§'§e)' "'s(phthalic acid)
di anhydr i de,4'@!%%&!%”3%%93{0&‘?@%%@rm%’f @rc acid) dianhydride,

4, 4" - (hexaf | uge-gizssynyRRY)heAgpengichRihh#d keaci d di anhydride, 25

4, 4" -oxydi (1, 4- phenyl ene) bi s(phthal i c aci d) dianhydri de,
4, 4" - et hyl enedi (1, 4- phenyl ene) bi s(phthalic acid) dianhydride and the
like. 470 A polynmer according to anyone of clains 44 to 46, wherein the 30

tetracarboxyljc acid di anhydri des ar 1, 2,3, 4-cycl obut anet et r acar boxyl i c
aci d di anhyd%‘de@amfef,o?,p@ﬁﬁ ﬁCS%@HPEﬂ@P@"Pé%aPH%&%ﬁ°c35a\e'hafem @ithydri de,
-80 WD 2004/ a4 8ggen k& cH20B3/ 000507

37. Diamine compounds according to anyone of claims 22 to 36, wherein Q is
15 an oxygen atom.

38. Diamine compounds according to anyone of claims 22 to 37, wherein X
and Y represent hydrogen.

20 39. Diamine compounds according to anyone of claims 22 to 37, wherein the

photoactive groups are groups of formula llla.

40. Use of a diamine compound according to anyone of claims 22 to 39 as
precursor for the production of liquid crystal alignment layers.

25
41. Aliquid crystal orientation material obtained by the reaction of a diamine
compound of general formula I.
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2,3,5-tricarboxycycl opentyl acetic acid di anhydri de,

5- (2, 5-di oxot et rahydr of uran- 3-yl ) - 3- net hyl - 3-cycl ohexene- 1, 2- di car boxylic
acid di awbyeded/ae)se PCT/CH2003/000507

4- (2, 5-di oxot et rahydr of uran- 3-yl ) t et r ahydr onapht hal ene- 1, 2-di car boxyl i c
acid - 5 dianhydride, 4,4'-(hexafl uoroisopropylidene)diphthalic acid

di anhydride and bicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic acid

di anhydri de. 48. A polyner according to anyone of clains 43 to 47, wherein
the additional 10 diam ne is ethyl enedi am ne, 1, 3-propyl enedi am ne,

1, 4- but yl enethl- aii peymerfrom the nlags ehealyaanic aeids, botyamisadiceseisani ne,

1, 7-heptyl e [P=Tp! ; < QNG - WA L am
1" 10 decyl enpaes goianpa by B RO 8 Hine CompOlB s SRR FBNATR Lo e,
a, a' - di ami noVik oA asreore tefragarbexydieriapid aphydrideé general formula 1V:

(5-am no2, 2,4-trimethyl cycl opentyl)nmet hyl am ne, 15 1, 2-di am nocycl ohexane,
4, 4" -di am nodi cycl ohexyl net hane, 1, 3-bi s(net hyl am no) cycl ohexane,

4, 9- di oxadodecane- 1, 12-di ami ne, 3, 3di & nobenzoi ¢ acid methyl ester,
3, 5-di am nobenzoi ¢ acid hexyl ester,]| 3,)5-di am nobenzoic acid dodecyl
ester, 3,5-di am nobenzoic acid isogio ester, 4,4'-methyl enedianiline,

3,3 ,5,5 -tetranet hyl benzi di ne, 4, 4'Hdi am nodi phenyl sul fone,
4, 4" - di &m nodi phenyl ether, 1,5-di arPno pht hal ene, v
3,3 -di met hyl -4, 4" -di am nobi phenyl , 3, 4'-di am nodi phenyl ether,
3, 3' -di am nobenzophenone, 4, 4'-di am nobenzophenone, 25
4, 4' - di am nowvtgrain-Tdepesents bitdievaleht orha dadicht.am nophenoxy) phenyl ] sul f one,
1, 4- bi s(4- am nophenoxy) benzene, 1, 3-bi s(4-am nophenoxy) benzene,
, 3- bi s(3-am nophenoxy) benzene, 2, 7-di am nofl uorene,
- bi s( 4- arddophmiyheridcerodieg & cldimi42 ohstihgd bytHaire{dion bt adating | i ne) ,

1

9,9

4, 4" - big(4-an | ), it iami i

22 5 TE? -t wgﬁﬁgﬁﬁﬁe%l %ﬁg%ﬁl r?ggioaﬁ Shiere afjditional diamines with one or
2,2

3,3

20 4,4 -ethyl enedianiline, 4,4'-diam np%z, 3' - di net hyl di phenyl net hane,

, 2' _di chl ormors tatracarbexylisecs, Bhydidestfigensrbl fpheuiy 1V
' - di met hoxy- 4, 4' - di am nobi phenyl ,

44. A polymer according to claims 42 or 43, wherein T is derived from an
aliphatic, alicyclic or aromatic tetracarboxylic acid dianhydride.

15
45. A polymer according to claim 44, wherein the aliphatic or alicyclic
tetracarboxylic acid dianhydride is
1,1,4,4-butanetetracarboxylic acid dianhydride,
ethylenemaleic acid dianhydride,

20 1,2,3,4-cyclobutanetetracarboxylic acid dianhydride,
1,2,3,4-cyclopentanetetracarboxylic acid dianhydride,
2,3,5-tricarboxycyclopentylacetic acid dianhydride,
3,5,6-tricarboxynorbornylacetic acid dianhydride,
2,3,4,5-tetrahydrofurantetracarboxylic acid dianhydride,

25 rel-{1S,5R,6R]-3-oxabicyclo[3.2. 1]octane-2,4-dione-6-spiro-3'~(tetrahydrofuran-
2',5'-dione),
4-(2,5-dioxotetrahydrofuran-3-yl)tetrahydronaphthalene-1,2-dicarboxylic acid
dianhydride,
5-(2,5-dioxotetrahydrofuran-3-yl)-3-methyl-3-cyclohexene-1,2-dicarboxylic acid

-79.



4,4' - (1, 4- phenyl enei sopropyl i dene) bi saniline, -81 WD 2004/013086

PCT/ CH2003/ 000507 4, 4' - (1, 3- phenyl enei sopropyl i dene) bi sani Ii ne,

2, 2- bi s[ aw02eamilseehenoxy) phenyl ] pr opane, PCT/CH2003/000507
2, 2- bi s[ 3- (4- am nophenoxy) phenyl ] hexaf | uor opr opane,

2, 2- bi s[ 3- am no- 4- net hyl phenyl ] hexaf | uor opr opane, 5

2, 2- bi s(4-am nophenyl ) hexaf | uor opr opane,

2,2 -bis[4-(4-am no-2-trifluoronethyl phenoxy) phenyl ] hexaf| uor opr opane,
4,4' -diam no-2,2"' -bis(trifluoronethyl)bi phenyl, and

4, 4" -bi s[ (4-dianmoirids,t ri fl uor onet hyl ) phenoxy]-2,3,5,6,2',3",5',6'" -

oct af | uor obi @E@%%Fﬁ#%ﬁ%neé ?5"6%8??35%%%@ ddﬁﬂﬁiuérﬂ\gﬂﬁ%one of claims 42 to

48, wherein I'se as YOt or eact i ve group that
can be phot obisynini? .2 24agtangritis.616- tphmaubbwhﬂa%diadwded@osure to UV or |aser

1ght. 15 S04 sARohyBRlciie 208t Herle® 38 Mol 4B & @ﬁn@ﬁaﬁ wherein at

| east 75 % repeating units include a SI I'n w ot oreactive
group. 5. Aafpfbilh?rlﬂéf? according to anyone of cI a| nms 42 to 50 having an
intrinsic viscosity in the range of 0.05 to 10 dL/g. 20 52. A pol ymer
according to anyone of clains 42 to 51 having an intrinsic viscosity in
the range of4®. Fspalyne ageerdingdg clapngéd 9id: wherelt e seprealicanyone of cl ai ms 42

to 52 Conpr'%'trﬁgarf)é)@ﬁ& gc:él Qlanﬁyﬁirlagwpy'r&ﬁglﬁﬁdéwj&lQﬁﬁyﬁndéAf A pol yner
according to %Ag/one of cl ains nmprising from3 to 200 repeating

units. 30 553 ﬁ&WWGEEQﬁ?%%&qXM"%ﬁﬂM@Wﬁ”Qﬁ aims 42 to 54 further
conpri sygg ad,dé)zyumﬁ@,aﬁ@g&u aanijdri@ge- cont ai ni ng conpounds and

epoxy-contai m né? 4'CJ|§1enylsuI:‘orr]1lé{e?r%cargg")whc acid dianhydride,

1,4,5,8-naphthalenetetracarboxylic acid dianhydride,
2,3,6,7-naphthalenetetracarboxylic acid dianhydride,
3,3',4,4'-dimethyldiphenylsilanetetracarboxylic acid dianhydride,

15 3,3'4,4'-tetraphenylsilanetetracarboxylic acid dianhydride,
1,2,3,4-furantetracarboxylic acid dianhydride,
4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfide dianhydride,
4,4'-bis(3,4-dicarboxyphenoxy)diphenyl sulfone dianhydride,
4,4'-bis(3,4-dicarboxyphenoxy)diphenylpropane dianhydride,

20 3,3",4,4"-biphenyltetracarboxylic acid dianhydride,
ethylene glycol bis(trimellitic acid) dianhydride,
4,4'-(1,4-phenylene)bis(phthalic acid) dianhydride,
4,4'-(1,3-phenylene)bis(phthalic acid) dianhydride,
4,4'-(hexafluoroisopropylidene)diphthalic acid dianhydride,

25 4,4'-oxydi(1,4-phenylene)bis(phthalic acid) dianhydride,
4 4'-methylenedi(1,4-phenylene)bis(phthalic acid) dianhydride
and the like.

47. A polymer according to anyone of claims 44 to 46, wherein the
30 tetracarboxylic acid dianhydrides are

1,2,3,4-cyclobutanetetracarboxylic acid dianhydride,

1,2,3,4-cyclopentanetetracarboxylic acid dianhydride,
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-82 WD 2004/ 013086 PCT/ CH2003/ 000507 56. A polyner according to claimb55,
wherei n the epoxy-containing crosslinking agents include

4, 4" - met hwbener@Base( N, N- di gl yci dyl aniline), trinmethyl olperagroes/dopiogl yci dyl
et her, benzene- 1, 2,4,5-tetracarboxylic acid 5 1,2:4,5-N,N

di gl ycidyl dii m de, polyethylene glycol diglycidyl ether,

N, N-di gl yci dyl cycl ohexyl am ne and the like. 57. A polyner according to
anyone of clains 42 to 56 further conprising additional additives such as
a photosensitizer, a photoradical generator and/or 10 a cationic

phot oi ni t i at @3.5-BGarbaxysyrlopentylagatio adidisipnhydridleai m 57, wherein the additi onal
additive incl i { i £

i phenyl et honone e R R e Dk ogershect ZtafboRjic aci

4- (di met hyl as§ahBydEazoat e, xant hone, 15 thi oxant hone, |rgacureTM 184, 369,

500, 651 and 49@Z‘)-cfi&ioRa_%ﬁahy%ﬁ:%rﬁé-'yﬁte{?%ﬁ%’aphtﬂglgnéﬁEzaﬁiéférb&géié %{'& umsalt. 59.

A pol ynmer. | ayer conprising a polymer according to anyone ains 42 to
58 in a crosSaR¥dEEef orm 20 60. A pol ymer |ayer according to claimb59 as

orientation layefesafueroibdithyiidereyghtRaIR acRildiarhy@®de/amRf | ayer according to
claims 59 or er _conprisin ners, oligoners, nononers,

phot oact i ve [9&9'9;@:2;2 Oﬁﬂé?’l?a%?'i%t%ggﬁt’%géfﬁ“zéace(ga%ﬂwdﬂéﬁot oactive nmononers
62. Use of a polymer layer according to clains 60 or 61 in the manufacture
o e boa) ST DS b BT i bt b im0 ¢
preparing a pidnymeis etrgjepedasn®, dj3agobPermdstiite, Af4-BlitpbAgdiSAink0 61 by
applying one 19\{-perrr1]t)yrl§ne%%l h[‘rgrﬁ& gx%/erngiciigﬁxir;[e?1,(\7|-haeiptyendé§ia$n(i)ne5,8 to a support
1,8-octylenediamine, 1,9-nonylenediamine, 1,10-decylenediamine,
1,11-undecylenediamine, 1,12-dodecylenediamine, a,o'-diamino-m-xylene,
a,a’-diamino-p-xylene, (5-amino2,2,4-trimethylcyclopentyl)methylamine,

15 1,2-diaminocyclohexane, 4,4'-diaminodicyclohexylmethane,
1,3-bis(methylamino)cyclohexane, 4,9-dioxadodecane-1,12-diamine,
3,5-diaminobenzoic acid methyl ester, 3,5-diaminobenzoic acid hexyl ester,
3,5-diaminobenzoic acid dodecyl ester,
3,5-diaminobenzoic acid isopropyl ester, 4,4'-methylenedianiline,

20 4,4'-ethylenedianiline, 4,4'-diamino-3,3'-dimethyldiphenylmethane,
3,3',5,5-tetramethylbenzidine, 4,4'-diaminodipheny! sulfone,
4,4'-diaminodiphenyl ether, 1,5-diaminonaphthalene,
3,3-dimethyl-4,4'-diaminabiphenyl, 3,4'-diaminodiphenyl ether,
3,3"-diaminobenzophenone, 4,4'-diaminobenzophenone,

25 4,4'-diamino-2,2'-dimethylbibenzyl, bis[4-(4-aminophenoxy)phenyl] sulfone,
1,4-bis(4-aminophenoxy)benzene, 1,3-bis(4-aminophenoxy)benzene,
1,3-bis(3-aminophenoxy)benzene, 2,7-diaminofluorene,
9,9-bis(4-aminophenyl)fluorene, 4,4'-methylenebis(2-chloroaniline),
4,4’-bis(4-aminophenoxy)biphenyl, 2,2',5,5"-tetrachloro-4,4'-diaminobiphenyl,

30 2,2'-dichloro-4,4'-diamino-5,5'-dimethoxybiphenyl,
3,3"-dimethoxy-4,4'-diaminobiphenyl,
4,4'-(1,4-phenyleneisopropylidene)bisaniline,
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and, after any optional imdisation step, crosslinking the polyner or
polymer mxture by irradiation with linearly polarized light. 5 64.

Pol ynmer |apensy/@sesoer ding to clainms 42 to 58 having a thipcr@EeRs03f00M705 to
50 gm 65. Use of polyner |layers according to anyone of clains 59 to 61 in
the 10 production of optical or electro-optical devices as well as
unstructured and structured optical elenents and nmulti-Ilayer systens. 66.
Optical or electro-optical device conprising one or nore polyners
according to anyone of clains 42 to 58 in crosslinked form 15 67.

El ect r o- opt i 41 deRhepylenaiserserilidenelisailitem 66 conoprising more than one

| ayer. -84 2,2-bis[4-(4-aminophenoxy)phenyllpropane,
2,2-bis[3-(4-aminophenoxy)phenyllhexafluoropropane,
2,2-bis[3-amino-4-methylphenyllhexafluoropropane,

5 2,2-bis(4-aminophenyl)hexafluoropropane,
2,2"-bis[4-(4-amino-2-trifluoromethylphenoxy)phenyllhexafluoropropane,
4,4'-diamino-2,2'-bis(trifluoromethyl)biphenyl, and
4,4'-bis[(4-amino-2-trifluoromethyl)phenoxy]-2,3,5,6,2',3',5',6'-
octafluorobiphenyl.

10
49. A polymer according to anyone of claims 42 to 48, wherein the polymer
comprise as side-chains a photoreactive group that can be photoisomerized

and/or photodimerized on exposure to UV or laser light.

15 50. A polymer according to anyone of claims 42 to 49, wherein at least 75 %
of repeating units include a side chain with a photoreactive group.

51. A polymer according to anyone of claims 42 to 50 having an intrinsic
viscosity in the range of 0.05 to 10 dL/g.

20
52. A polymer according to anyone of claims 42 to 51 having an intrinsic
viscosity in the range of 0.05 to 5 dL/g.

53. A polymer according to anyone of claims 42 to 52 comprising from 2 to
25 2000 repeating units.

54. A polymer according to anyone of claims 42 to 53 comprising from 3 to
200 repeating units.

30 55. A polymer according to anyone of claims 42 to 54 further comprising
additives such as silane-containing compounds and epoxy-containing cross-
linking agents.
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56. A polymer according to claim 55, wherein the epoxy-containing
crosslinking agents include 4,4'-methylene-bis-(N,N-diglycidylaniline),
trimethylolpropane triglycidyl ether, benzene-1,2,4,5-tetracarboxylic acid
1,2:4,5-N,N-diglycidyldiimide, polyethylene glycol diglycidyl ether,
N,N-diglycidylcyclohexylamine and the like.

57. A polymer according to anyone of claims 42 to 56 further comprising
additional additives such as a photosensitizer, a photoradical generator and/or
a cationic photoinitiator.

58. A polymer according to claim 57, wherein the additional additive includes
2,2-dimethoxyphenylethanone, a mixture of diphenylmethanone and
N,N-dimethylbenzenamine or ethyl 4-(dimethylamino)benzoate, xanthone,
thioxanthone, Irgacure™ 184, 369, 500, 651 and 907 (Ciba), Michler’s ketone,

and triaryl sulfonium salt,

59. A polymer layer comprising a polymer according to anyone of claims 42 to
58 in a crosslinked form.

60. A polymer layer according to claim 59 as orientation layers for liquid
crystals.

61. A polymer layer according to claims 59 or 60 further comprising other
polymers, oligomers, monomers, photoactive polymers, photoactive oligomers
and/or photoactive monomers

62. Use of a polymer layer according to claims 60 or 61 in the manufacture of
optical constructional elements, preferably in the production of hybrid layer
elements.
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63. Method of preparing a polymer layer according to anyone of claims 59 to
61 by applying one or more polymers according to claims 42 to 58 to a support
and, after any optional imidisation step, crosslinking the polymer or polymer
mixture by irradiation with linearly polarized light.

64. Polymer layers according to claims 42 to 58 having a thickness of 0.05 to

50 pm.
65. Use of polymer layers according to anyone of claims 59 to 61 in the
production of optical or electro-optical devices as well as unstructured and

structured optical elements and multi-layer systems.

66. Optical or electro-optical device comprising one or more polymers

according to anyone of claims 42 to 58 in crosslinked form.

67. Electro-optical devices according to claim 66 comoprising more than one
layer.
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