WD 03/ 008472 PCT/ CHO2/ 00391 Photoactive Materials The present invention
relates to the use of photoreactive dendriners as orientation |ayers for
l'i quid crwsetealoss4and i n the construction of unstructured ardTstHLQ®OIM e
optical elenents and multi-layer systenms. Further, the present invention
also relates to new 5 photoreactive dendrinmers. The successful functioning
of aliquid crystal device depends on the ability of the liquid crystal

nol ecul es within that device to ﬁgo t apd i ntain an inposed alignnent.
Al'ignment of the liquid crystal p tb‘?%*&é’%ﬁléved by use of an
orientation |ayer 10 which defines a direction of orientation for the
liquid crystal nolecules of the device wth the result that the

| ongi t udi nal Temresest inyerdionutlates felbhe becoimhotir¢aghieeidendrimersas orignteéert i on of
orientation ' . I i yer itian iS,.

ai rect onal. 1 Bl U AETR B o bR LRI Bt (o (e
| i qui d crysteemeft enlineki-Ryer spnghe Rafthéd, the peaseiittiatentibe alzo ketated ©edl | gn

t hensel ves at, an an,g/l to the surface of the 15 orientation |ayer rather
than |ying paiosgreantt F\g?léi(r’é‘?ersri It angles from1 to 15 are usual for nematic
liquid crystal displays (LCDs). Sonme electro-optical effects used for LCDs
however require alignnent |ayers with very high pretilt angles. Vertically
al i gned nenmalhasucwsabipl fuBBKorfing of anlsquad crystrledpyiaedepends ph the2bilangf ths ligetdneen

85 and 90, f h i | . In.th f hybri | i d
et ¢ (R RerEotee i VR a7 056 e B Ging nii PR R EiBeh al¥Bes To be i n
the above ranggnentde ttRaARuid@ydtallniolédtldsas adhidviae boukest HhhiafibiClayer | ow

(typi cal hé Oto 10%. Met hods of  preparing orientation |ayers for |iquid
crystal 8t ewhighégehpes agdirertignRiiicpitian fog tRadiquierypakmeleculeafitendavitey used
unt axi al |y YRReSL QIR i OfohEM il ARed YR RoRUA: BiRome LRI AXAIKE.

pol yi m des however i npact a séries of di sadvantages Pie dust generation
during the rdipdsting opomends®naletinedest the otierdatianflayemi In afldition to hisslistooms]

Furt hernore, .the bbi n rocess. dpes t.allow.ith rroducii o f
Sty ucturod | et S tuRpR IR is FROEPE® ifngit ibs fialh B mfedes an
orientation gl HRilpseHetBE Monrdleb)lign theeklwsiaban gldiolhé alrfagedf theght have

been known for sonme tine. It is by that neans
15 orientation layer rather than lying parallel hereto.

Tilt angles from 1° to 15° are usual for nematic liquid crystal displays (LCDs). Some
electro-optical effects used for LCDs however require alignment layers with very high
pretilt angles. Vertically aligned nematic (VAN) LCDs for instance require pretilt

20 angles between 85° and 90°, measured from the surface plane. In the case of hybrid
aligned nematic (HAN) LCDs, the pretilt angle at one of the substrates has to be in the

above range, whereas the tilt angle at the other substrate is low (typically 0° to 10°).

Methods of preparing orientation layers for liquid crystal materials are well known to a
25 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 thin film transistors. Furthermore, the

rubbing process does not allow the production of structured layers.

30 Orientation layers in which the direction of orientation can be predetermined by

irradiation with polarized light have been known for some time. It is by that means



WO 03/008472 PCT/ CHO2/ 00391 possible to avoid the problens inherent to the
rubbing process. In addition, it is possible to provide areas having

di f f er entworoBeos4at i on and thus to structure the orientati ®eTIG0/00383
described for exanple in Jpn. J. Appl. Phys., 31 (1992), 2155-2164 (Schadt
et al.). In that process the dinerisation of polyner-bonded photoactive
cinnamc acid groups in 5 duced by irradiation with linearly polarized

light is enplogyisd tb 8@l R fréblafs Ahkb%at oA fbbRG/pYdtREs. BEAdMR e, it THRSsSible
phot o-oriented pol ymer networks can be used wherever structured or

unst r uct ur edo Prayiderresshaviag diffsreniosientation anddhus tastustaggihe adentationdeer 85 on t o
t hei i i ti Q. | f le,
"1 the prsaSER ST AT AR} P! 51580281805 Bock R b EiP I

10 in the producti ayers,’ ‘as exe
i nst ance i n thig ppadeenthe dldSerisab@iPofimlymdrihoogebphopaiceve ciagpmbit eeitl igooups in-

EP- A- 0689084  (bot h, F... Hof f n-L Roch . and WO- A- 98/ 52077 .(Rolic AG).
Uoi gt hode i pHimediiRe wOR Drateatines et isareIaes SRAe fof BEIGREIS. ang
crossl i nkabl @AW HEBV &R UTR)se YRItS Rt ehtedl HbIGmer NéHvatlS can be hsed vdRESEDl € to
realize optical elenents such as, for exanple, non-absorptive col or

filters, 15 stiupead canvasteictured hguig etyatel oeendatioppayessdre srahigd-1 ayers and so on.
For instance EP-A-0611786 and WO A- 96/ 10049 (both F. Hof f mann-La Roche AQG),
as well as EP-A-0763552 (Rolic AG, describe cinnam c acid polymers that
are suit abl dniadditiph tothieipluge indrCIDd)cuctyorichasios laybrssas hlsabe ssdds fopiegahply,

crosslinked, photostructyred orienta 20 tion | rs.for liquid crystals. In
the casel®f ippke g R&® S%@@Wihﬁg‘ﬂf?}aﬂerE’F“-SR?‘WB or Hﬁ@n%nlt?%@t H049, on

i rradiation I‘M’at5!50.|236@?,6ﬁdr¥p639|p§treht;zzﬁ)gli£ait;ﬂhtEPi-A-d6§9@5{15(%5@1'P? HomdAdUGe, in

addition to the desired orientation, sinultaneously an angle of tilt. This
all ows the Roadduddt)and WO-ADBE2EThERAlITAGY Msinguhosedrybmnd ragers of phatestawr f ace

i i le of tilt. 25 Phot i ials.for .qri i.
oyers ver o GrOl REGsRh el B0 FOSIHAS IS ABh ALk gt S obgM LR
JP- A- 10- 2324Q043sibleab heaBasrsptival Ebmeiits outheMoe egan(ple, nondabsbrptiveWbtod{i8fs]1 5576

(Rolic AGQ and WO A-99/51662 (Kanegafuchi Kagaku Kogyo KK). In

WO A- 99/ 1557éneangndiscalan pelarizass ophifa) deley lyers fadsoeh-at i ng phot oact i ve
cinnamate groups in their side chains are described. In WO A-99/ 49360, 30
JP- A-10- 195296 and JP- A-10- 232400 bl ends of pol yneric conmpounds cont ai ni ng
phot oact i ve Puwligstercs EFrA100é 1 Woend AMQ-A:94/ 19649 (bothde HeffmatreL oRbehe Afahds ar e

proposed. well as EP-A-0763552 (Rolic AG), describe cinnamic acid polymers that are suitable in

principle for the synthesis of such anisotropically crosslinked, photostructured orienta-

20 tion layers for liquid crystals. In the case of the compounds described in EP-A-0763552
and WO-A-96/10049, on irradiatibn with linearly polarized light it is possible to induce,
in addition to the desired orientation, simultaneously an angle of tilt. This allows the

production of layers having structuring in respect of surface orientation and angle of tilt.

25 Photoactive materials for orientation layers were also described in WO-A-99/49360
(Rolic AG), JP-A-10-195296, JP-A-10-232400 (both Samsung Electron Devices Co.,
Ltd.), WO-A-99/15576 (Rolic AG) and W0O-A-99/51662 (Kanegafuchi Kagaku Kogyo
KK). In WO-A-99/15576 and WO-A-99/51662 polyimides incorporating photoactive
cinnamate groups in their side chains are described. In WO-A-99/49360,

30 JP-A-10-195296 and JP-A-10-232400 blends of polymeric compounds containing
photoactive polymers on the one hand and polyimides on the other hand are proposed.

A disadvantage of such blends is their limited miscibility. Low contents of photoactive



A di sadvant age of such blends is their limted mscibility. Low contents of
phot oactive 2 WD 03/008472 PCT/ CHO2/ 00391 polynmers however lead to a | oss
of orientwog@3posaperti es and consequently to a reduced coRCTaH02/06910 of
liquid crystal layers to be oriented whereas a reduced pol yi m de content
results in insufficient holding ratios. 5 Recently, mxtures of liquid
crystal nononers having cross-1linkable groups and photao- orientable

monormer i ¢, obiBRABKJwevef 1eRPIVHTBES oF FRAMUBIISerieY MdLBARGLARN th B reduced
VK}99/64924$ Eggers og sSch m xt ures can beﬁ%hotoalidﬁgd by linearly

pol ari zed | icgtitast mtid of liysid guystal layers ¢o bepmentedamieasens|ayreduced pelyimidr eentems a
consequence, only .a sinqgl .ayer. s necessary to prepare a variety of
coati ngs suéﬁuﬁi%dﬁlﬁ%g?nﬁ@é?%g}lg? pol arizing 10 interference filters,
structured pol arizers as well as aligning layers for liquid crystals. The

use of photo-orientable polyneric conpound; i.n such . m {ures | e gﬁ to a
good al i ynheaentlyamirtarss 0h hguid ervetel wopemers Revirgsrosssliniableqgrowns apd phetay

mscibility ogﬁ%{l&a%%@'aﬁeﬁe%l efle apgoiwa% hiiolR S eRRRQIBESin Wi ch bears

the risk of Imte ermal” 15 sta ty, mainly due to a phase
separati on UGFOR%MIRAl Laygrsatf siihghixtwapemdiephetoaligied biydineatynpalarizad dightk nown

phot o-ori entabl e mat eri al s. of.. | ow nol ecul. ar i ght usual VJ: good
mscibility aé‘ﬁék(;’vss%‘tﬁ“ﬁ& qrg?HW&F?P?O‘Eg’ﬁ%ﬁp&ﬁ'*@fedﬁ%g8%?*%?”%%“@%51r Sul'ting
orientati on 1hRy 8 rfecéLarpes f)fEFéFeTaW@ﬁétyfolﬂ BEdtin@$suth aslepitatitetarildts, paldrizingn t he
nunber of nolecules in the [ayer that have been isoneri eg %nd/or

di meri sel0 adntgriesaey filtesy, sirpetaigd pelagrerias well pnaligning layrs for hgwidicnsids: The
extent to which the nolecules are isonerised and/or dinmerised depends in
turn on the irradiation time, the irradiation energy and the structure of
t he nol ecul erhehré bfjpliate-adembide polgmetio waupruyndsinpmuob extureis ldads tve gasidecul ar

wei ght materials used.in the preparation of ot.0-.0rj ent.ed. ori.entation
layers is tﬁ‘é@l’é‘fﬂt‘thgrdl%gﬁ?%%gfquﬁ% IXEFPHS t]?eo&PePﬁ%?egtrPlgﬂgﬂ%@?%Weenat%e
relatively | ongndit hafi@lil eRstal MBRorA&S, WiREbéeskht eiskBRelimitbd tegnd]

i sonerisation and/or dimerisation of the conponent nolecules. In general,

when phot - ctabality abaislyl dng ters pbasesepasgtionaipgh ennegting atdrgh tsmpergugesd Oiths,
liquid crystalline n 1 i.pi i i . ;L& groups
e L O TS ISR Wi kst

good miscibility show poor alignment.

Generally, the ability of the resulting orientation layers to perform their function

20  depends, in part, on the number of molecules in the layer that have been isomerised
and/or dimerised as a result of irradiation with linearly polarized light. The extent to
which the molecules are isomerised and/or dimerised depends in turn on the irradiation

time, the irradiation energy and the structure of the molecules being irradiated.

25 However, a problem with low molecular weight materials used in the preparation of
photo-oriented orientation layers is that either a crosslinking prior to irradiation and/or
relatively long irradiation times are required to make efficient isomerisation and/or
dimerisation of thé component molecules. In general, when photo-orientable low mole-
cular weight materials are mixed with liquid crystalline monomers, the possibility to

30 find photo-active groups in register that can be isomerised and/or dimerised decreases.



3 WD 03/008472 PCT/ CHO2/ 00391 Consequently, there is a need for stable
phot oal i gnabl e materials with short irradiation time, good mscibility and
good procwegabddsrty. The inventors have now found that pheCorcGEendlse
dendriners address that need. 5 Photoreactive dendrinmers can be used to
produce orientation layers for liquid crystals and in the construction of
unstructured and structured optical elenents and nulti-layer systens. In a
second aspe the.in entlon &, r f good
o ocessan, | Ceyennart WG F el i sh AR B RRG I BRt iR AR,

pol arized tiin@hgoodrgiseibility dhdsdoab peocedsialjlity. esol ut| on pat ternabl e orientation
| ayers which also nay 10 induce an angle of tilt. These nol ecul es have
better m scibili ty vvith | ow nol ecul ar weight materials such as |iquid

crystalline g&, fofRl t}i\ﬁ|pho@§eawﬁ¢éueaeﬁm@§raadre&lﬂhhh@eamr e, Cross-
| i nkabl e or non cross I|n ab? | ow ol ecul ar wei ght nol ecules with specific

f uncti onal Pﬁotgreacm@ desdiihemsambe yﬂeeht@srodmel crivatafioplayers femkquikcyatsls| y
i ncor por at ed

m Xt ures rs, i
order to coﬁ{“a tgf)ﬂ?f? %%{fonﬁfélﬁ%tﬂcgué%&%@cﬁ%mgs reh Orpg? 5%%&%%!1@619’@{%%%@3 the
adhesi on andysp\gkd. 108 sé&@n&\@slpbcta&e|1Mﬁtlérepr6vm2§ﬂeaﬁlpbcabreacttvieelrenm‘[maldf l'i ght
stability. 20 The architecture of dendriners_is for instan e es 5|bed in

Advances’ i n gped pieeessahilityilas, whepgradiated oyarggghatively shast dae x in Fig 1.
Tt 71T ;Egﬂ- ;resulgnbst%le %Erel&iu@ﬁaé@maﬁe%m@n&tloﬂ_ la?er-g which a{[so hh@ 10 --

stands for ranchimng unit are termnal functional ‘groups.
10 induce an angle of tilt.

These molecules have better miscibility with low molecular weight materials such as
liquid crystalline monomers (LCPs), as well as with polymers. Furthérmore, Cross-
linkable or non cross-linkable low molecular weight molecules with specific functional
15 groups, such as acrylates, silanes, etc., can be easily ihcorporated into the mixtures, or
chemically linked to the dendrimers, in order to control physical properties such as
pretilt, and to enhance the adhesion and wetting as well as long term mechanical,

thermal and light stability.

20 The architecture of dendrimers is for instance described in Advances in polymer science,

Vol. 142 (1999). Examples are shown in Fig 1.

e

Fig 1: —« stands fora repeat branching unit and T are terminal functional groups.

25



25 4 WD 03/008472 PCT/ CHO2/ 00391 Dendriners as used in the present

i nvention have a core portion, branches and termnal portions. The first
br anchi ngwonBwmod4inked to the core portion is called the fiPCTtICHpe0e9at i on

of the dendriner. The next branching unit linked to first generation, is
call ed the second generation, etc. The |ast generation to which the
termnal groups are linked is called the 5 outernost generation of the
dendriner. Rxef.erabl | ' ' d ' nit is
2 phot or eactr e B uslbn REpy Rl inbRLGR 108 S 30 HRrARe bARARE AAE LR o
under go photpoetjonsi Ziad firstrbrandhingamtt lnkkdto the GofeZoRjon ip hadteddhefiisk ganiemtion
Preferably, the photoreactive groups are. sensitive to.UV.or laser |ight, in
particul ar 9fft fgimgio 1, Pmiﬁégwﬁﬁﬁ&m@@%&@r PLEPEahat %atllgg eﬁ?‘éo'%r oups
are Cl Nnamategera GG AR TRSlasBRR& Al bFRNERBR iRl tériiak] Besups are linked is called the

2

benzyl i denedacet ophenones, diphenyl acetyl enes stil bazol es, uracyl,

qui nol i nofie,outerelosti geherptersof the deridnimety | | dene acetic acid derivati ves,
particularly preferred groups are cinnanates, coumarins,

benzyl i deneacet ophenones, or nal ei nimdes. 20 Most preferred photoreactive
groups are Qrbfaibhf aslesst ofi®teiainaNgroup Bndlar tramdhirgy unitib aphotesmattivessroumups
represented by the general fornulae la and Ib: X - S1 AOla Y Q@S2 B X
B-S1 AOY QSz---- 5 WO 03/008472 PCT/ CHO02/ 00391 wherein the broken line

i ndi cates t ef%?aib'w, tl%fpﬂoitd}géégee ERupdfre Ablets TRErz IFRRSFLHAR0R in hhicular

dendri nmer an
10 [2+2]- photocyclization.

Preferably, the photoreactive groups are sensitive to UV or laser light, in particular

linearly polarized UV light.

15 Preferred photoreactive groups are cinnamates, coumarins, benzylidenephthalimidines,
benzylideneacetophenones, diphenylacetylenes stilbazoles, uracyl, quinolinone,
maleinimides, or cinnamylidene acetic acid derivatives, particularly preferred groups

are cinnamates, coumarins, benzylideneacetophenones, or maleinimides.

20 Most preferred photoreactive groups are cinnamates or coumarins, in particular

photoreactive groups represented by the general formulae Ia and Ib:

X
----- S \ 2 Ia
Y  Q-S;B
X
B—S, ’®—§\—<O .
Y Q—8,--



A represents pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenylene, 5
2,5-furanyl ene, 1,4- or 2,6-naphthylene; or phenylene, which is
unsubst i twDed/0osar2 nono- or pol y-substituted by fluorine, ekirarHmemL by a
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- adjacent -CH2- groups may i ndependently be

repl aced by d ; i o -0-,
[ %0 e R okl fdtoqtg e SR AR © 8 e R
- NR1- CO NR1 dendei@tdnd - C=C-, -0-CO-0- and -Si (CH3)2-O Si (CH3)2-, wherein
R1 represents a hydrogen atomor |ower alkyl; 15 B represents a hydrogen
atom or a group which is able to react or interact with a second nateri al

li ke polynerg, ol igRERAS pyARIGERBD S difilpjriied-2,9<liyip}, j-ulsiophenylehat oact i ve
ol i goners and/ or phot oactive nononers _or surfaxggs; S1 acgld S2 gach
i ndependeht |y of 2kefsmiane, biraLdmanhitying) o nhsayens, whickspasubsfifpted 20

such as a straight; ﬁt&?éﬂorﬁ%bﬁxﬁ;@ﬁﬁ% @ICfE.\?éhﬁQ,Q:hﬂ)‘i‘fﬂH Br BPh 6ftlicSsttishiaiih t ut ed,

nono or poly-substi y uori ne, orine, having 1" to 40 carbon
atonms, wherei n onebmnchadratkyh cssidud vedanis un@bgtitutgd suque- amgoly-sehspibwetebit | y be
repl aced by a gro D, wifh the praqui that oxygen atons are not directly
attached to each gﬁ’ﬁ@?‘?’ é‘f‘%ir}ﬁwg‘gqﬁoﬁgﬁﬁ@ggﬁfég}gawg?r(g%onfé)lr e ¥rom - o-,
-CO, -CO-0O, - ertt MR- eronp¥haydepen@éatNBE repladdRby @@rédp, C;- WhdcénNR1- ,
_NRL GO NRI- . a@éﬂ el e Rtcpen e (CH3) 2-0- Si (CHB) 2-, an
aromaticigr an aligycl i gefgésents a gy eledteRIrone -0 SE0H, sC@-Owy dD-a@fen-NRit-om or

| ower al kyl; 30 6 WD 03/008472 PCT/ CH02/ 00391 Q reé)resents n oxyﬁg_n atom
or -NR 1- wherein RL repNBS€Hd-s GOMRI-0dE -6000h, oP-CO-dVRr ARYCO-BR

-CH=CH-, -C=C-, -O-CO-0- and -Si{CH3)2-0O-Si(CH3)2-, wherein

R! represents a hydrogen atom or lower alkyl;

15 B represents a hydrogen atom, or a group which is able to react or interact with a
second material like polymers, oligomers, monomers, photoactive polymers,

photoactive oligomers and/or photoactive monomers or surfaces;

S1and Sp each independently of the other represent a single bond or a spacer unit
20 such as a straight-chain or branched alkylene group which is unsubstituted,
mono or poly-substituted by fluorine, chlorine, having 1 to 40 carbon atoms,
wherein one or more non-adjacent -CHa- groups may independently be
replaced by a group D, with the proviso that oxygen atoms are not directly
attached to each other; wherein
25 D represents a group selected from -O-, -CO-, -CO-O-, -0-CO-, -NR!-,
NR!-CO-, -CO-NR1-, -NR1-CO-O-, -0-CO-NR!-, -NR1-CO-NRL,
-CH=CH-, -C=C-, -O-CO-0O- and -Si(CH3)2-O-Si(CH3)2-, an
aromatic or an alicyclic group, wherein R! represents a hydrogen
atom or lower alkyl;

30



X, Y each independently of the other represents hydrogen, fluorine,
chlorine, cyano, 5 alkyl optionally substituted by fluorine having 1 to 12
car bon atwomsioss4nhi ch optionally one or nore non-adj acentCaldaoR/0038HH2-
groups are replaced by -0-, -COO, -OCO and/or -CH=CH. It is preferred
that the group Ais selected frompyrimdine-2,5-diyl, pyridine-2,5-diyl,
10 2,5-thiopheny|ene 2,5-furanylene, 1,4- or 2,6-naphthylene and

phenyl ene, i substitut ed Jol bstituted !

strai ght - ch n orrﬁ?Feﬁﬁfgﬁ%mé’fg@fl% g (T‘:Jl\lt?e4 \?\%F’tceﬂ]ﬁl rsé%eﬁgggxﬁﬁrggeg&mmm%o- or

pol y-substituted hyve ol ian@, chlorine having from1l to 12 carbon atons in
whi ch optionally one or nore non-adjacent alkyl -CH2- groups are replaced

by -0-, -CO, -CO0O, -OCO, -CHCH and CGC=C. 15 It is especially
preferred tRaty A %@ﬁ&éﬁ@ﬁ&ﬂ 1§ 6P Dttt Fpranms ﬁftﬁo%ela ﬂuorﬁ{e &1&w%ayl ene

and phenyl eng, s unsu stltuted of substit a cyclic,
strai ght-chai n or alkgteptiohalty allbkt}tutedéslﬂduenmhawrr&gl D ItQGaH.bZ)n@mmﬁm veltigs i n

by 0.7 o0 el S R ASRS k  MBRL PE
it shoul d be underébqu<?ijqﬁhggq3ﬁ=@§ - or 1,4- phenylene which is

optionally substitufed’ I's preferre that t he phenylene group is either
a 1,3- or a 1,4-phenylene. 1,4-phenylene groups are especially preferred.

25 By the t rn1" ro abl.e to.react. o ct th cond

S erial | o e e B ere AR s bt d RER dintas Tk b2 g or

cat i oni cg | >2519{ C%Jﬁ%ﬁﬂrlé&blz% -fifAYREs, 143)69Qf5pxm§hth9leﬁélhﬁl;b}&n B¢ Ahidh ke groups
consi sting -, -QC02: -0 2P(O 0-, -

0)(0)2, .

-OP(Q) (O ) 2 unsmsmuyezl cmsubstm@y QCquiC{ﬁﬁ@t&bhélﬂaé’@l Obl?fa%célleé b We%jflvﬁ whigh a5

| kal t al. | hi ol and
"socyanate. SRR RTGH By tidicb6) Moo uRtild bl EAN Sk 2 1 O an

03/ 008472 PGhohQRdmiid HhicH éptionalpy @fearrmade hbrabdjbdeat @kyiuﬁlHB goupedrect ed from

hydrogen atom radically or cationical
replaced by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH- and C-C=C-.

15
Ttis especially preferred that A is selected from 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 having 1 to 12 carbon atoms in which optionally one or more
non-adjacent alkyl -CHp- groups are replaced by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH-
20 and -C=C-.

By the term "phenylene" it should be understood to include 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 preferred.

25
By the term “ group which is able to react or interact with a second material“ it should
be understood to include groups like radically or cationically polymerizable groups;
hydrophilic anionic groups like groups consisting of -08020-, -S020-, -CO27,
(-0)2P(0)0r, -P(0)(0")2, -OP(0)(0")2, -P(0O7)2 and -OP(0O")2 in protonated or salt

30 form e.g. as alkali metals salts or ammonium salts; polar groups like alcohol, thiol and

isocyanate; and also mono- di-tri-alkoxy or halogeno silanes.



pol ymeri zabl e groups or al so nono-, di-, tri-al koxy or hal ogeno silanes. 5
It is nore preferred that B is selected form hydrogen atomor radically or
cati oni cawby3/ogsaliyneri zabl e groups. It is especially pref@cratmioatiB is
hydrogen. 10 Preferred groups Q are oxygen atomor -NH. It is especially
preferred that Qis an oxygen atom It is preferred that the groups X and Y
represent hydrogen. 15 Preferred photoactive groups are groups of formul a
la. It is preferred that the group S 1 is selected froma single coval ent
bond, -0-, - -0-CO, -NRL-, -NR1-CO, -CO NR1-, -NR1-CO O,

- O CO NRI1- Itlwmf@@dmme $toup By petgqted frae iydrogen abemotadieally ar eptipaicalht - chai n
or branched ] S1:0RptL: ] I d by one or nore
groups sel eg@é’g%brg%ﬁne °8§$?rna\é@’ Erll&o’r?lrigﬁaﬁg&kog%%gg&&dhl ngvvhl ch two or

t hree non- adj acent al kyl ene -CHZ groups are independently optionally

repl aced by a group D w.th t the total ,.n er of .chain
carbon at ofEsS fPre W@gé’ie@}l‘aé e1S ?flf%‘égly S AOR r?ii,calf%)érc@i“ﬁ“
represents %oﬁr}%ﬁ%ﬂﬁ@gﬁhﬁ@ 25 or | ower alkyl. It is nore preferred that S
1is selected’froma single covalent bond, -COO, -0-CO, -(CH2)r-,
-(CH2)r-O - -(CH2)r-CO-, -(CH2)rCo O, (CHZ)r-OCO, -(CH2) r - CO- NR1-,

AR oo (o espectafy Ridfertiatpat B bl o ) T © (()C'(% 30" - 0- CO- (CH2) r -,

-CO O,

- 0- (CHZ)r-OCO - 0- (CHZ)r-CONRl- - 0- (CH2) r - NR1- WO 03/ 008472
PCT/ CH02/ 00391 -0-(CH2)r- O, - O (CH2)r-NR1-CO-, -NRL-(CH2)r-CO- O,
CNR1- ( CHE r Pesferred gndps @aps X YRR QG HACHp) 1 - O CO- . - CO- NRIL- (CGHR2) r - O
- CO NR1- (CH2) r- NR1-, -CO NR1-(CH2)r-0O CO-, -0-CO (CH2)r-CO,

-0-CO (CH2)r-0O, -0-CO (CH2)r-NR2-, -0-CO (CH2)r-CO-O, 5

- 0- CO- ( CH2) it iS@spdRibily preferGO-tha@R jsranNRYg@Rtom.- (CH2) r - O (CH2) s-,

v 1

It is preferred that the groups X and Y represent hydrogen.
15

Preferred photoactive groups are groups of formula Ia.

It is preferred that the group S is selected from a single covalent bond, -O-, -CO-O-,

-0-CO-, -NR1-, .-NR1-CO-, -CO-NR1-, -NR1-CO-0-, -0-CO-NR!-, -NR1-CO-NRL-,
20 -CH=CH-, -C=C-, -O-CO-0- and a straight-chain or branched alkylene group, which is

optionally substituted by one or more groups selected from fluorine, chlorine and cyano

and in which two or three non-adjacent alkylene -CH2- groups are independently
optionally replaced by a group D with the proviso that the total number of chain carbon

atoms in the alkylene group does not exceed 24, wherein R! represents a hydrogen atom

25 orlower alkyl.

It is more preferred that S is selected from a single covalent bond, -CO-O-, -O-CO-,
-(CH2);-, -(CH2);-O-, <(CH2)-CO-, -(CH2)-CO-0-, -(CH2)-O-CO-,
-(CHp)~CO-NR -, -(CH?2);-NR1-CO-, (CH2);-NR -, -O~(CHp);-, -CO-O-(CH2);-,
30  -0-CO-(CHp)-, -NR1-CO-(CH);-, -CO-NR1-(CHp)r-, -NR1-(CH2)r-,
-0~(CHp)-CO-0-, -O~(CH2);-0-CO-, -O-(CH2)-CO-NR!-, -O-(CH2)-NR!-,



(CH2)r-CO- O (CH2) s-, -(CH2)r-0O CO (CH2)s-, -(CH2)r-NRL-CO (CH2)s-,
-ECHZ)r-NRlCOO(CHZ)s-, ~(CH2)r-0 (CH2)s-O, -(CH2)r-CO O (CH2)s- O,

CH2) r - WO@3@H2) s- O, -(CH2)r-NR1-CO (CH2)s- O, PCT/CH02/00391
(CH2)r-NR1-CO- O (CH2)s-O, -0-(CH2)r-O(CH2)s-, -0-(CH2)r-cOO (CH2)s 10
-0 (CH2)r-NR1-CO- (CH2)s-, -0-(CH2)r-NRL-CO O (CH2) s
8 ECHZ)r COO(CHZ)S O, -0-(CH)r-0(CH2)s-0,

oo S*Sjéﬁﬁmc&c?@&z@ 28B4 B S PR R R v 1 o
frgm (1C}4(2)) 12N%ﬁ9ﬁ229nlj§?'ag?%£?8%§)é‘?2b ;?d'%zg%&?éfég tlhfaot g?nspr((agarz?lrol_y
i ene 3rgg§gﬁé‘ﬁ;§%‘mr %%ﬁ&?"&fi?fgcﬁﬁbzt BrEok ??Er?‘?CZ‘ES e peee
Ir- éE that oS ?i ed e cova ept bond,
P v mpim G
_0-CO (CHR) T c%é 1&gy 10 mz)ggo% B0y 1 N GO
oo e CE)@H&)( 8462:)@ NM)? CH2) ?98 (C(%(é@g E(@f&zkﬁﬂmf(eﬁ AN

CH2) r - NH r- NH- CO- CHZ)S o, 25

-(
( CH2) 1 - NHCQr @) SR 1£-20-(C107) - CHiny, @2)(EH2)-0 ®{CH2) s- O,
-OCO(CHZ)CrO(O% D) s- O, (% cnz? @%%Hz é(- 2 QXGIRID) BT s-

-0- (C:I-lZ)r-NH((ﬁlq}l)QQ:@)JS(CQ-Iz)@(Dd (@MWW(%)@(%Z)S O, whereinr and s
each represent an integer froml to 12 and r + s < 15. 9 V\D 03/ 008472

PCT/ CH02/ 00390H)ENRipCesO4{CHp)ed6 O H ) o0iE Hk-,i-e(Cithy-COP0Chip)sene,

1, 3-propyl ene, 1, 4-butylene, 1, 5-penty|ene 1, 6- hexyl ene, 1, 7-heptyl ene,

1, 8- oct yl@enepO- @%)ﬂNWI—@@e(CH]z)sLGOd(&f%)eNR -CQ-O- G.CiH?.)s-ndecyI ene, 1, 1

2-dodecyl ene, 3-nethyl -1, 4-butyl ene, eneox
g progyl elneoﬂyt(éﬁﬁﬁlﬁﬂ O@ﬁﬂ)hﬂ-,e@e@& pg’il@)); 0Oy Qc@ﬁ@n@&;ﬁoﬁcﬁ%ﬁ eneoxy
car bony ropyl enecar bon 5-pentyl ene ent yl eneoxycar bonyl ,
SRR NRISEBI OB -, -CORS Rt ), afdo Y S OXY CRr bony

-CO-0-(CH2)-0O-(CH2)s-O-, wherein R1 is as defined above, r and s each represent an

integer from 1 to 20, preferably from 1 to 12, and r + s < 21, preferably < 15.
15
By the terms -(CH2),- and ~(CHp)s- it should be understood to include straight-chain or

branched alkylene groupings containing r or s carbon atoms respectively.

It is especially preferred that S| is selected from a single covalent bond, -(CH2);-,

20  -(CH2);-O-, -(CH2)-CO-O-, -(CH2);-O-CO-, -(CH2)-CO-NH-, -(CH2)-NH-CO-,
-O-(CH2)-, -CO-0-(CH2);-, -CO-NH~(CH2);-, -O-CO-(CH2);-, -0-CO-(CH2)-CO-O-,
-O-(CH2)-0-CO-, -O(CH2);CO-NH-, -O-(CH2);-NH-CO-, -CO-0-(CH2)-O-,
-CO-NH-(CH2);-0O-, -O-(CH2);-O-, -(CH2);-NH-CO-(CH2)s-, |
-(CH2);-NH-CO-0-(CH2)s-, -(CH2);-0-(CH2)s-0-, -(CH2);-NH-CO-(CH2)5-O-,

25  -(CH2)-NHCO-O-(CHp)s-0-, -O-(CH2)-NH-CO-(CHp)s-, -O-(CH2)r-O-(CH2)s-O-,
-0-CO-~(CH2)-0-(CH3)s-0O-, -CO-0-(CH2)-O-(CH2)s-0-,
-O-(CH2)-NH-CO-(CHz2)s-O- and -O-CO-(CH2)-NH-CO-(CH2)s-O-, whereinr and s

each represent an integer from 1to 12 andr+s < 15.



4- but yl enecar bonyl oxy, 6-hexyl eneoxy, 6-hexyl eneoxycarbonyl, 5-pentylene-
car bonyl oxy, 7-heptyl eneoxy, 7-heptyl eneoxycarbonyl, 6-hexyl enecarbonyl oxy,
8- oct yl erm0x9/0087nct yl eneoxycar bonyl , 7-heptyl enecar bonyl @y¥/CH02/00391

9- nonyl eneoxy, 9-nonyl eneoxycar bonyl, 8-octyl enecarbonyl oxy,

10- decyl eneoxy, 10-decyl eneoxy 10 carbonyl, 9-nonyl enecarbonyl oxy, 11
-undecyl eneoxy, 11 -undecyl eneoxycarbonyl, 10-decyl enecarbonyl oxy,

12- dodecyl engﬁxﬂspleaafﬂefé%g |g§{}x?§8}’%h@_@ﬁ}’i-eth%%ﬁé,q@&%}@l@ﬁ@‘i%@ﬂﬁ%é?xy’

3- propyl enei m nocar bonyl yl enei m nocar bonyl ,

5- pent yl enei mSAmngddmeny,b;heBylhme | 7eimpiyiénep t,ardatybatle, 1,9-nonylene, 1,10-decylene,
7- heptyl enei m.nocar bonyl -octyl enei m nocar bonyl ,

9- nonyl enei _m'1 r}gé‘ﬁﬁﬁ%ﬁ?{e: I’l%)'-%a‘g‘“t?y%ﬁ?‘l FW%QE@?@BMHF’ rgropyleneoxy,

- undecyl enei BigeaéRERYGarbo; ARESTMERMIRIN di?f@f)@t?l’éﬁéoxy, 4-butyleneoxy-

2- et hyl enecar bonyl i m no, 3-propyl enecarbonyl i m no,
4- but y| endc acibaiili Irbiepyleneqgtonyloan ScpanbdenebkyriSrrentyleneoxycarbonyl,

6-hexyl eneca r4Q)Ql %Ae@rﬂgnyl%sj_:' §21tg¥§{19&%§2régg%ﬁe:ng%)ﬁrgarbgﬁﬁ%-&n‘?ﬂggeqr bonyl i m no,

9- nonyl enecar bo I 'mno, enecdar

11- undecy! eneaoiydowl, 7epiylenediy( 3-hppiglenteiyearbomoomhdgivnkaxtyonyxy) ene,

g: E g: B; 885: 23&%&%@3@ %%13}2‘83}%@@; g%%{)tipe?lgé)ﬁ))oqgf o¥(|y,09x-1>{6nyleneoxy,

6- ( 3- pr opy! engjonlRAGH @gwﬁy),fzewﬁ;eneféa&éﬁﬁsggxbﬂ@@ﬁ%&g?ﬁ%%@%kﬁé&%y' OXY,

1, 2- et hyl enedi oxy, 1, 3-propyl enedi oxy, I, 4-buyl enedi oxy
1, 5- pent ylOeneatboxs}, 9-nanydengearhdretaxdi bikyndetylznénzps Il-emizdylexepxycarbonyl,

1, 8- oct yl enedj e i 1, 10s decyl.enedi ox , 11
-undecylened?g¥%¥ﬂT%?%?§§@%%§?%%8@%%§§mgﬁdQ%ﬁ%&¥wﬁgpxyﬁgﬁwﬂ%s preferred
that the group-ubdedytenseiiealyRatyf 3-propaleséimgiaatonl £BhtylBhinscasiongi, ght - chai n
or branched al kyl ene, group, mglch IS gptionally substituted by one or nore
groups sel ectReBYISIRIPPGIERAnKE 6-herylgnsimunospgons) afrBeriHgngiminger®anylno or

t hree non- adj Wneird R O r AR e | & I nglt 5%% : F@Rh' nal l'y

repl aced by quﬁgdﬁuﬁbg%#ﬁﬁﬁ%e 30Y§?§§?§§ﬂ?%§ﬂv?ﬁ§9tot§ lhﬁc er&gf chain
car bon atléns 1lyndéryleakinyiheqaebogyb lp-dddeylencimineadwed, 24thyldnecabmmyRmino,

RIEGASR P T ERTMET TN I TN LM o oo

-(CH2)r -, 6-hexylenecarbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino,
9-nonylenecarbonylimino, 10-decylenecarbonylimino, 11-undecylenecarbonylimino,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,

20  6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,
6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)hexyloxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy and the like.

25
It is preferred that the group S is selected from a single covalent bond, a straight-chain
or branched alkylene group, which is optionally substituted by one or more groups
selected from fluorine, chlorine and cyano and in which two or three non-adjacent
alkylene -CH2- groups are independently optionally replaced by a group D with the

30 proviso that the total number of chain carbon atoms in the alkylene group does not

exceed 24, wherein R1 represents a hydrogen atom or lower alkyl.

10



-(CH2)r-O, -(CH2)r-CcO, -(CH)r-c0 0, -(CH)r-0CO, -(CH2)r-CO NRI -,
-(CH2)r-NRI-CO-, -(CH2)r-NRI-, -(CH2)r-O(CH2)s- (CH2)r-CO- O (CH2) s
-(CH2) r- OVOO30@H2) s-, -(CH2)r-NRI-CO (CH2)s-, -(CH2)r-NR PCOCBHOCOHRYS-, 5
-(CH2)r-0(CH2)s-O0, -(CH2)r-CO- O (CH2)s-O, -(CH2)r-0CO (CH2)s-0O,
-(CH2)r-NRI-CO- (CH2)s-O, -(CH2)r-NRI-CO- O (CH2)s-0O,

-(CH2)r-0 (CH2)s-CO- O and -(CH2)r-0O (CH2)s-O- CO, wherein R is as defined

herein above; esp%glqy?}rn%?e dtl@a?%??ses%i o fAdih §98 1efcrogcmeﬂtbtoﬁd2@C @nd r+s <

21. It is nore t hat s each represent an integ fPfrom1 to

12. It is es uiaabl y&é’frlf)ﬁ%rd-egCH%ﬁ ¢S, I CH2§ (5=C(31-5-(Cﬁ>§?rf@d)Q§RQf preferred

groups S2 in yl en 3- propyl ene, 4- but yl'ene

1, 5- pentyl en@Hzlh,lﬁy RDEXY, ETe1y) Nﬁihe(@t}ngleoe(cpﬂz)ﬁB Qchy) h@QﬁZ)FLonyl ene,

1, 10- decyl ene, 11 - andecyl ene dodecyl ene, 3- net

 4-but yl ene, (G- @pozd)qc@@gsy,, -(aﬁz)%i\mlowl(eﬂmwwﬂbml CO-0-(CH2)s-,

2 et hyl enecar bonyl oxy, ut yl eneoxy, 4-butyl eneoxy- carbonyl,

3- propy! énecEHnNAPHEHD)s-6-.p eIy OXYCH 55 @en(@H@m&aQ@c@ﬂbﬁﬂ@h,

4- but yl enecar bonyl oxy, 6-hexyl eneo 6- hexyleneoxycarbonyl 5- pentyl ene-
car bonyl oxy -(GHhe r@ﬁé@kly)s Q- I'(é}ﬂng 0O-, 6- hexyl enecar bonyl oxy,
8- oct yl eneox 8- oct eneOXécar bon heptyl enecay bon

9- nonyl eneox{GH2Os(Gly Cén O?(‘%é?é@hg@ (C%Zbﬁ'ﬁ%n% AFY lﬁ)ﬁ(éwﬁned

10- decyl ene ene car bon n

- undecyl ene&?‘%} élt}?ve’tfr%‘géfﬁ 85??/%%8%%“ %OTSI %@/@eﬁn n%%0% )bﬂc%(rjliﬁ{‘dbr%ore
12- dodecyl enp@tited tlazn%d%wﬁﬂa? ah RRepst fromllltomrzd BGY bpBESIHS frofeykaxy,
3- propyl enei m nocar bonyl, 4-butyl enei mi nocar bonyl

5- pent yl Eheithatmdoag bonyl , 6- hexyl enei mi nocar bonyl ,
7- heptyl enei m nocar bonyl, 25 8-octyl enei m nocar bonyl ,
9- nonyl enei m nocar bonyl, 10-decyl enei m nocar bonyl, 11

- undecyl enelmm@@robgﬁyénedlgzolqﬁ@@qydlmel ehglas, bmmysfopylene, 1,4-butylene,
2- et hyl enecarbonyl i mno, 3-propyl enecarbonyli m no,

4-but yl enecalr,bﬂﬂwllem,mﬁ-h@ybamtly’l -bengand) didyodtylene 1, 9-nonylene, 1,10-decylene,

6- hexyl enec tyl engca )Y car bonyl i m no,
o nonyl enecar EOMASETIFHo - 2o Er S Gy Y s 3FSSIeheBRE A bony

- undecy! enecaphehdokic@bonsi) 2&&@@5@1@@;&5@ wibnotareboy yHaxyidteexy! ene,

6- ( 3- propyl eneoxyﬁ}hex yl ene, 6-(3- Ieneoxyg hexyl oxy

6- ( 3- pr opy! e38eh é-@aqny&ﬁwq:qgw yﬁ-@;‘(ryy eneoxy, -pentyleneoxycarbonyl

4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexyleneoxycarbonyl, S-pentylene-
carbonyloxy, 7-heptyleneoxy, 7-heptyleneoxycarbonyl, 6-hexylenecarbonyloxy,
8-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyloxy, 9-nonyleneoxy,

20 9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy, 10-decyleneoxy-
carbonyl, 9-nonylenecarbonyloxy, 11-undecyleneoxy, 11-undecyleneoxycarbonyl,
10-decylenecarbonyloxy, 12-dodecyleneoxy, 12-dodecyleneoxycarbonyl,
11-undecylenecarbonyloxy, 3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl,
5-pentyleneiminocarbonyl, 6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl,

25  8-octyleneiminocarbonyl, 9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl,
11-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino,
3-propylenecarbonylimino, 4-butylenecarbonylimino, 5-pentylenecarbonylimino,
6-hexylenecarbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino,
9-nonylenecarbonylimino, 10-decylenecarbonylimino, 11-undecylenecarbonylimino,

30 6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,

11



11 WO 03/008472 PCT/ CHO2/ 00391 6-( 3-propyl enei m nocar bonyl ) hexyl ene,

6- (3- propyl enei m nocar bonyl ) hexyl oxy and the |like. By the term"aromatic"
it shoul dowbasmesder st ood to include optionally substitutedP&Taarhoedgii c and
het er ocyclic groups incorporating five, six or ten ring atons |ike furan,
phenyl, pyridi ne, pyrimdine, naphthalene, or tetraline units. By the term
"cyclic, straight-chain or branched al kyl residue which is unsubstituted

1 uor i ne. - 100 SRPiIEEYR SR g s e ahb s o BT HeRe e s

non- adj acent kik#l2- groups may i ndependently be replaced by a group C," |t
shoul d be understood to include groups selected fromthe group conprising
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl sec-butyl, tert-butyl,

pentyl, iSOPBPWé Jolaqu&tﬂe@@tlvt taeagdndfﬁ%gt ?(;; Hlte ot {,Fu&ﬁtxéa nonyl,

decyl, undecy 3- et penty
pent - 4- ens1- yhbmmﬁche&hﬁawqwﬂmgMnmpnmpgmyMngwﬂeynybtmpemgynmblmnémhﬂxy

et hoxy, prop i SO ropox i SO sec- but oxy, tert-butoxy,
pent yl oxy, g@%@% Q@PWE§E¢8% q@%%?y’Orﬁﬁgﬁtdﬁ9t cycl ohexyl oxy,
hept yl oxy, octyloxy, nonyl oxy, decyl oxy, undecyl oxy, dodecyl oxy,

3-nethy|pentéloxy aII ong but - 3- enyl oxy ent¢4-englox
cyl ohexyl met By tegy covebe ntrgighieehasxer, brwh%%@zlapﬁw ickiimeyhstinteshy | |
propoxy 20 c t [ xycarbonyl
Cect but oxycaraaystink PR BB HERICIRRY o, SRR ea § FARIS

i sopent yl10xy cldptonhhving ¥ ¢d dP earbor aizmys, mlaard‘m oyt or eyonxydfredtaliy)-,groups
cyclohexyloxycarbonyl octyloxycarbonyl nonyl oxy- car bonyl,

decy! oxycar bBWyindepéndently bsapplaresidnia sromp Ge oy showlitha udasptood to include groups
3-met hyl pent yél&%a/dc@srﬁw y?@td%%ﬂ&tz ”é(tt%l Etst)yﬁlssﬁ%t)%&@f ReBk, 25

pent - 4- enyl oxycar bonyl,
cycl opentyl nmCthtxlcmrtkiwmlJ pentyh,oectmxlyy cyd:lhpérxt)drttmyy k:ynlghexp]r beptyicaationy| oxy,

Sect but vl car BORHABRY: igpt. dEEcRPURIFb, S bife S Ped sl ey
i sopent y l1Gar henyledXyyl, SBE9HP %Ey)ﬁ'yp BERGRY | 1BXHoxy, ethoxy, propoxy, iSopropoxy.
4-13,4,5 trls(octyloxy benz% oxy, pexylcarbonyloxy, cyclohexylcarbonyloxy,
(4 butoxy, isobutoxy, sec-butoxy, fert-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, propoxy-

20  carbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, cyclopentyloxy-
carbonyl, hexyloxycarbonyl, cyclohexyloxycarbonyl, octyloxycarbonyl, nonyloxy-
carbonyl, decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl,
3-methylpentyloxycarbonyl, allyloxycarbonyl, but-3-enyloxycarbonyl,

25 pent-4-enyloxycarbonyl, cylohexylmethoxycarbonyl, cyclopentylmethoxycarbonyl,
acetoxy, ethylcarbonyloxy, propylcarbonyloxy, isopropylcarbonyloxy, butyl-
carbonyloxy, isobutylcarbonyloxy, sec-butylcarbonyloxy, ferz-butylcarbonyloxy,
pentylcarbonyloxy, isopentylcarbonyloxy, cyclopentylcarbonyloxy, -
4-[3,4,5-tris(octyloxy)benzyl]oxy, hexylcarbonyloxy, cyclohexylcarbonyloxy, (4-

30 propylcyclohexyl)methoxy, (4-propylcyclohexyl)carbonyloxy, (4-pentylbenzoyl)oxy,
octylcarbonyloxy, nonylcarbonyloxy, decylcarbonyloxy, undecylcarbonyloxy, dodecyl-

carbonyloxy, 3-methylpentylcarbonyloxy, but-3-enyloxy, pent-4-enyloxy, acetyl, ethyl-

12



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

(4- pentyl benzoyl ) oxy, octyl carbonyl oxy, nonyl carbonyl oxy,

decyl car bwoyBo#ss72 undecyl car bonyl oxy, dodecyl - car bonyl oxPCT/CH02/00391 ,
3-met hyl pentyl carbonyl oxy, but-3-enyloxy, pent-4-enyloxy, acetyl, ethyl- 1
WO 03/ 008472 PCT/ CHO2/ 00391 carbonyl, propyl carbonyl, isopropyl carbonyl,
butyl car bonyl, isobutyl carbonyl, sec-butylcarbonyl, pentyl carbonyl,

i sopent yl car lsethpnyl, mpylmbo«wﬂ,dmpgmpy}darbloﬁym ghtylclﬁﬁbbﬂp@[gﬁ%lggggc}g{)%g ; bonyl ,
I | car bonyl ,. dodecyl car bonyl , e ,

Lot hoxy- 2. e SRS EULSR Rl tnohgh Golsev oo b isselpberitsegtonsl, ool

2- i sopr opoxy eoxyl, nohyRhdbexH; @Ec?&@x‘bkﬂhﬁXyndegyl%t?{'%%ﬁé%y}cﬁfb%g% ynyl oxy,

5-chl oropentynyl, 4-pentynecar bonyl oXy, 6-propy _
6- pr opyl gxy hé?é]%ﬁ%eg’xﬁ %W&O@%@Iﬁbpom B-netluxgriepropoxy, 2-mRetRodyeihbkyior oet hyl ,

d ) H-dodecaf | uor ohept yl ,

%H ( é::; 1I‘O Fzg?oggf?éﬁr ?@E‘gﬁﬁéwf ¢ E}%O?YT%H?)GP Jé?ﬁyy% 8{yﬂ§]1°f‘y5 ﬁginﬁé}y%qxéfor ohexyl ) et hyl ,
2- (per f | uor odebidrrentynyl, 41@enﬂyhmrhm|aylewl6,-prb§ylf)k}th@kﬁ,b@1|pi/dpylo%9hex loxy,
perfluorohepEy , ﬁ{;HUﬁrooct¥% perIluorono?yI, 1 -f uorgprop XY,
1-f 1 uor opent §1 Vfé Y2 'SP EH %?)gyz rifluprqetty ,ddib;imp@ﬁ%at Eerbbctpllrglgp{ ﬁgoxy,

) i ] = I - . .
i ker By Uhe Lo a3 ety SRR R e ' s
unsubst i t ut e&;(PerBRYOhassilisk Ri(perflocrotiscybythnb perflublopespyl) @erfhidldduiyne, or

-subsfyi t | | or xne havi 1 to 40 carbon atons,
therein ape. b MorBheriet BirRtuod, BldSroperiyshihugoropaie pcsrmenyloe;
repl aced by 2-flgomppopdxy, Z,Z-dﬁh@tdp%ﬂ@ﬁy,@ﬂﬁ‘dr@bx%ﬁ@xﬁ,9,3L([19{1%§mg5}%1|ps sel ected
fromthe gro 83‘39@8” Si ng 1, 2-ethylene, 1, 3- Er opyl ene, 1, 4-butyl ene,
1, 5- pent yl eng, SIIEURORIPRYRY trifluorometheyy ankthe iikg- oct yl ene, 1, 9- nonyl ene,
1, 10-decylene, 20 1, 11 -undecylene, 1,12-dodecyl ene,
3-nethyl -1, 4-butyl ene, 3-propyl eneoxy, 3-propyl eneoxycarbonyl,
2- et hyl enecaPpéiniroxisiraighbchayl erteanched dikplehy tesideoxichda @Bt uted, mono-

- - I bonyl ,
o bur o] eng oot baRmeLBS et REOMAERTO Y, Rl ERGE BY Boreme, SBlorient y1 ene-
car bonyl oxy, hatirtpelptoydOaason utonts, hapie &&%W&@ﬁ&@@%heem@;{?ﬁ%@r@%%&bo nyl oxy,

25 8-octyl eneoxy, 8-octyl eneoxycarbonyl, 7-heptyléneca
9- nony| eneoxidependently be replaced by a group D," it should be understood to include groups

selected from the group comprising 1,2-ethylene, 1,3-propylene, 1,4-butylene,
1,5-pentylene, 1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene, 1,10-decylene,
20  1,11-undecylene, 1,12-dodecylene, 3-methyl-1,4-butylene, 3-propyleneoxy,
3-propyleneoxycarbonyl, 2-ethylenecarbonyloxy, 4-butyleneoxy, 4-butyleneoxy-
carbonyl, 3-propylenecarbonyloxy, S-pentyleneoxy, 5-penty1eneoxycarbony1,
4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexyleneoxycarbonyl, 5-pentylene-
carbonyloxy, 7-heptyleneoxy, 7-heptyleneoxycarbonyl, 6-hexylenecarbonyloxy,
25 B-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyloxy, 9-nonyleneoxy,
9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy, 10-decyleneoxy-
carbonyl, 9-nonylenecarbonyloxy, 11-undecyleneoxy, 11-undecyleneoxycarbonyl,
10-decylenecarbonyloxy, 12-dodecyleneoxy, 12-dodecyleneoxycarbonyl,
11-undecylenecarbonyloxy, 3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl,
30  5-pentyleneiminocarbonyl, 6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl,
8-octyleneiminocarbonyl, 9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl,

11-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino,
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9- nonyl eneoxycar bonyl, 8-octyl enecar bonyl oxy, 10-decyl eneoxy,

10- decyl eneoxy- carbonyl, 9-nonyl enecar bonyl oxy, 11-undecyl eneoxy,
11- undecywernosssear bonyl , 10- decyl enecar bonyl oxy, 12- dod@ecyl@eos3pl
12- dodecyl eneoxycar bonyl , 11-undecyl enecar bonyl oxy,

3- propyl enei m nocar bonyl, 4-butyl enei m nocarbonyl, 30

5- pent yl enei m nocar bonyl, 6-hexyl enei m nocar bonyl ,

7-heptyl ene'ﬁbxrc‘)ﬁﬁéﬁé?:‘afb\éhyhm&oO&Bﬁtlyﬁaﬂ@éa% gﬁﬁ&%&o Bbﬂentylenecarbonyhmmo
9- nonyl enei m nocar bonyl , decyl énei m no

11- undecy! erfehexyrocear fmnol 2-hgoiytenptasbrayhinim §fd§tqueparbonyl1mmo

B B T St

5- pent yl ene@(iéplﬂyylbﬂiﬂmﬁﬁmcalﬁoﬁﬁdw)l@dmfeaé h@(Bylbﬂoﬁyleﬁoxy)hexylene
7- heptyl enecar bonyl i m no, 8-octyl enecarbonyl i mn

9- nonyi engc aﬁ“@oPFVPYlﬁ‘i“i%Y)hf@ila’@Wr éﬂ%@/ﬂ%wm?ﬁrmyloﬂ)hexyloxm
o TS o opy COLEBMEEcs b IR SHRATLICSHRA it ene
6- ( 3- pr opy! ehzicthyleoedioto ﬂ}BI-pmyylh@dde(yxy,,4-buty1ened10xy, 1 5-penty1ened10xy,

1. 37 ot hyl encr BRI CgR i YRR IG: TR RE Koy g creator, Y 070"

1, 5- pentyl enego- @é@ylenedqoﬁy hemylhrﬁl@@ﬂémmxy,lx 12- h@cwcylleﬁéu@&wzym [4 (- oxy-
1, 8- octylenedloxy, 1, 9- nonyl enedi ox decyl enedi ox 11

- undecyl &heditbyipyclohellabriebypihenid- é‘xyﬂ-ozyl{myl -4, 1(tplesyoyl-4-y ethoxy,

SE Pil 2 EZ?LQ%E{;}?}?{%&%}’%@ engll)){?tg(-»)% ]2-e{t4ﬁ[6’r)-(9:carbonyloxyethyl) cyclohexyl]phenyl} -
2- {|4 L4 (|2] Oethlyem P} @hrertyony ek floutyl)- | 2°Highdndleh-deyiTetiony) @X4-64-tartarbonyl-
cycl ohex en

Y Eu o DRy BB P oy 51544 PR oyl et

6-{4-[ 4- (2- carhmoky, p&ﬂ}%ﬁﬂ}fl@n}:ﬁl@?ﬂ | £%¥ybudylene, 5- oxypentylene,
{[4"-(4-oxybutoxy)-1,1" -bi phenyl oxy} pentyl ™~ carbonyloxy,
2- oxyet hy$ erfeoxdicsylgps, Gyybensyleng, 67@9(5@&%?@@;8 oxFneIgIent Orperdecylas,

G0Ny <1ty o AR MG DS e GBI e
i g oxycar BO r3-(gxgtdrpbreh@ropyRné WW&C@W)})W@W Sefiﬁy::arbonyl)pentylene
oxycar bo

6- (oxycar bon‘%// K‘% bUt§ :ingexgerteo yca:cgfgﬂﬁﬂgh%g@ %Fggg)xygarkwyegtﬂ%ﬁﬁ g¥t yl ene,
21( ??&/ Ca[)béhﬂ?/dnbﬂﬁm&l@elzo (JeQZ& HHHHEEI M ﬂe(b\(zii‘@onyl)undecylene 12-(oxy-
ycar bonyl ) undecyl 20 "car bonyl ) dodecyl ene
2- (car boAYl osayb@whw(bnﬁenea%(eqbwmmwlmo pybarbenylokyjrrepybensy4-(carbonyl-
oxy)butylene, 5-(carbonyloxy)pentylene, 6-(carbonyloxy)hexylene, 7-(carbonyloxy)-
heptylene, 8-(carbonyloxy)octylene, 9-(carbonyloxy)nonylene, 10-(carbonyloxy)-
decylene, 11-(carbonyloxy)undecylene, 12-(carbonyloxy)dodecylene, 2-(carbonyl-
imino)ethylene, 3-(carbonylimino)propylene, 4-(carbonylimino)butylene, 5-(carbonyl-
25 imino)pentylene, 6-(carbonylimino)hexylene, 7-(carbonylimino)heptylene, 8-(carbonyl-
imino)octylene, 9-(carbonylimino)nonylene, 10-(carbonylimino)decylene,
11-(carbonylimino)undecylene, 12-(carbonylimino)dodecylene, 2-iminoethylene,
3-iminopropylene, 4-iminobutylene, 5-iminopentylene, 6-iminohexylene, 7-imino-
heptylene, 8-iminooctylene, 9-iminononylene, 10-iminodecylene, 11-iminoundecylene,
30 12-iminododecylene, 2-iminocarbonylethylene, 3-iminocarbonylpropylene, 4-imino-
carbonylbutylene, 5-iminocarbonylpentylene, 6-iminocarbonylhexylene, 7-imino-

carbonylheptylene, 8-iminocarbonyloctylene, 9-iminocarbonylnonylene, 10-imino-
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oxy) butyl ene, 5-(carbonyl oxy)pentyl ene, 6-(carbonyl oxy) hexyl ene,

7- (car bonyl oxy) - heptyl ene, 8-(carbonyl oxy)octyl ene,

9- (car borsybesydsaonyl ene, 10- (car bonyl oxy)- decyl ene, 11 PCT/CH02/00391

- (car bonyl oxy) undecyl ene, 12-(carbonyl oxy)dodecyl ene, 2-(carbonyl -

i m no) et hyl ene, 3-(carbonyli m no)propyl ene, 4-(carbonylim no)butyl ene,
5-(carbonyl 25 i m no)pentyl ene, 6- (carbonylinino)hexylene

7- bony!l | -
e b e o Bt BTG e B Y dodecylene,
11- (car bonyli -8Ry HAGRG )R G e, é-(?3 ﬁ&@pﬂeﬁémb)e@ﬂyl&)ed&@@sudy%ﬂeoxy)hex¥1ene

2-1m noet hyl ene, ~ 3-imnopropyl ene, 4-i m hobut 5-1 m nopent yl ene,
6-1i mi nohexyl%ﬁ’eethylﬂilﬁrﬁnmcaﬂbemlwléﬁ@e B(3- mombn@mlmrbogylbfﬁhﬁmnyl ene,

10-i mi nOdECOéngz{'&%t%l%?immlﬁgcg%ﬁﬂﬁwx g '6- (ﬁ ] lelzngml%ggar oeilcyﬁiexylene

2-im nocarb ene oc ene

car bony! bsit yd- empr,opﬁlenemnmaxrobﬁylmeﬂ?lﬁhwﬁrthe like.i m nocar bonyl hexyl ene,
7-im no- carbonyi heptyl ene, 8-im nocarbonyl octyl ene,
9-i m nocar bonyl nonyl ene, 10-im no- 14 WD 03/008472 PCT/ CH02/ 00391

carbony! decyis g terl bW MGA REANIYDEIRRICRAR toddcthd? RARAE ARV AFAERALENS.

2- (2- et hyl eneoxy) et hyl ene, "2- (3- propyl eneoxy) et hyl ene,
6- (4- but yl erlmdxqc)aﬂa@nyadaceés ha@ng@omtlhy IGwéomatmmpm&wblyéphyl riegarbon

o- ( 3- b opyl NI AGEgr BRRY Pioey) Heipagm? sitp b YRR TpRaER 0! eyl ene

6- (3- propglenelninocarbonyl)hexylene and the like. By the term"I| ower
alkyl" it shoul d be understood to include straight chain and branched
hydr ocar bon Pubiedems " ahigvelisg itrshewd be vdasteed @dﬁcla@w argmatiesaloychi¢gm 1 to

3 carbon I Se eci al |
preferred. 1}8&%3(}6%2 Ii’i}ﬂg S’Fﬁ?‘}’{%’é};} ?: It? Ey k?rtﬁ&g%tb&? ?il kg Q?’Jl r{gé‘é%g gglr tB %ﬁ;ﬁﬁc | ude Y
non- ar omat i ccyehpbateys kydomntenbatyelobesank; ayclohengns yoytlehexadient aigl dewalle. car bon

atons |ike cycl opropane, cycl obutane, cyclopentane, cycl opentene,
cyclohexane cycl ohexene, cycl ohexadi ene and decaline. 15 By the term

‘radi cal hy opy aRlite@Na@CAN &cziamﬂ&amamﬁnafzeme ﬁrdutp“ maylhla b@@n&e}ﬁsééfoood to
i ncl ude preferabl y acryl ate met hacri/l ate, | or oacryl at e,

phenyl acry| aineludepreeelly agmylaj, methsswi atthe‘dﬂcsr@amyylm féiehena@pwéﬁé%ﬁ lmvade,
2-chl or oacr yAIEﬁ] sgﬁstﬁﬁgd acrylamide, methacrylamide, 2-chloroacrylamide and
2-phenacrylamide; vinyl ether, vinyl ester, styrene derivative; maleic acid derivative;
fumaric acid derivative; cinnamate derivative and epoxy derivative and the like.
20 Preferred groups are acrylate, methacrylate; N-lower alkyl substituted acrylamide, vinyl
ether, vinyl ester, styrene derivative; maleic acid derivative and cinnamate derivative.

Most preferred groups are acrylate, methacrylate, vinyl ether and cinnamate derivative.

The terminal moieties can also be hydrogen; or a group like group B which is able to

25 react or interact with a second material like polymers, oligomers, monomers,
photoactive polymers, photoactive oligomers and/or photoactive monomers or surfaces;
or an unit such as a straight-chain or branched alkyl group which is unsubstituted, mono
or poly-substituted by fluorine, chlorine, cyano, having 1 to 24 carbon atoms, wherein

one or more -CH?7- groups may independently be replaced by a group D, with the

30 proviso that oxygen atoms are not directly attached to each other.

Preferred is that at least four terminal moieties are photoactive groups.
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2- phenacryl am de; vinyl ether, vinyl ester, styrene derivative; nmaleic acid
derivative; fumaric acid derivative; cinnamate derivative and epoxy

deri vat i weoandosshe |i ke. 20 Preferred groups are acryl at e PCratHu2003pl at e;

N-| ower al kyl substituted acrylam de, vinyl ether, vinyl ester, styrene
derivative; naleic acid derivative and ci nnamate derivative. Mst
preferred groups are acrylate, nethacrylate, vinyl ether and cinnamate
derivative. The term nal noieties can also be hydrogen; or a group like
group B which is able to 25 react or interact with a second material |ike
pol yners, ol Tigonmating banchieg snitsphfetstaatconitymt yorEnvs compleotimpaieicoge ol | goner s
and/ or phot oactive@rrlgnorrers or, surfagces; an unjt such ,as a

or _ . .
strai ght - chdORIYrOTy AARIREE ROt toGradiReRibranghing PATHOMSE £7 pdipest tRBigl or

pol y- subst i tys@ch B¥e birbt@iirk B8 theGBlAl brafohify/ @R is MA%pAShILY 1nRitedELA 2Rt at ONE,
wherein one or rmr% - CHz- rgugi may ig%pénésentlt;/ beljyrepl aced byﬁitél gr oup

D, with the Bongpingwindiwiatdgndromergesnaingeassanpthgoemel fuetdet, heatundbehetl t o each

other. Preferred is.that Jeast .four termnal. mojieties, ar hot cagti ve
roups. 16 Gt B asBih 78’ dsRlreEOT o B e SRl IR AR L R RO
refers to ag@gﬁtahau&ﬁthinngrdtil@@tfbﬁlﬂm@cdréa&gv@g@up@re portion or a branching
portion to a adjacent branching portion or an adjacent termnal portion.
The structure of the repeat branching units is not specially limted. Each
repeat 5 branching unit of a dendrinmer are not necessarily the sane.
Further, the nunmber of branching units per dendrimer use in the present

i nvent i oh0i sPraferreéhmsincl8ng ueits froaprdasentad hptlendgtioblpsksaofithe gertezal formglazt | east

four photoreactyve referred hranchi units are represented by
dendritic bﬁ@ ’& hﬁ%b

%rogps. 10Iﬁ _ _
e K of 2 CPRRINGHAR pLiher  {or Srapuple fqrmu or a combination of
them for exanple fornmula Ilc: /Z Ella \z/Z E-z- lib \Z

--E ITa
\Z__

L
E—Z— 1Ib

IIc

wherein

the broken line indicates the point of linkage to the core portion or to the Z units of the

15 previous generation of branching units; and

the full line indicates the point of linkage to the E residue of the next generation of

branching units or the point of linkage to the terminal groups; and wherein

20 E represents an organic residue;
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| Z ZE-ZEH ZEZ-Z\z- wherein the broken line indicates the point
of linkage to the core portion or to the Z units of the 15 previous
gener at i owomB/ofm4anchi ng units; and the full 1ine indicate®CrieHpRodIn of

| i nkage to the E residue of the next generation of branching units or the
point of linkage to the term nal groups; and wherein 20 E represents an
organi c residue; 16 WO 03/008472 PCT/ CHO2/ 00391 Z represents a single bond
or a spacer unit such as a straight-chain or branched al kyl ene group whi ch
i s unsubstituted, nono or poly-substituted by fluorine, chlorine, having 1
to 24 car bonZat onsreprebanted singlebomt ommspecer Ghi sudir asuapsraiphy-chdin omistendwedent | y
be replaced by a grpo D, with the proviso. that oxygen, ato are not
directly attached 3[“83 cgﬁo‘ﬂﬁ'ﬁglrcf” LFBQb e%lr%oéloroéﬁglg(ésélhgltﬁtgghﬁpwlé%ti ve
group |ike groups ¢HEHRSEAEI Y240 m3kohS Whétein bife &Gﬂoﬂebcﬁﬂe%ﬁhﬁb lﬁa;n
this case indicates the point of linkage to E and wherein A i, SZ, Q X
and Y are5 as def iindepeationly be i¢plicsp by hardup Prweittethepdovisoathatiixygenatoms ar e

groups of forrmula Ila anpd gro f farmula Llc ile grqups of formula
1 ouPs O eoent -t toieetll AiRReRlochll fHof o Afeedtib bR abhaRrek v
Most preferred dengbi iike Slogsdi@pRidatdryuRaeraf folRilauh afl Ibl wherdih B if tikSO
preferred that the groups E are aromatic, alicyclic or CRL- units wherein

RL has the meani nepselaidiogtey thermeint of Jinkage to E aad jdieran Py Splef@rk eed Yifsge t he
groups E are sel ec&se&%ﬁ[lgc[%olveg, 3-benzenetriyl,

10
Especially preferred branching units are groups of formula Ila and groups of formula
Iic, while groups of formula IIb, if present, are favorably located in the outermost

generation.

15 Most preferred dendritic blocks are groups of formulae Ila.

It is also preferred that the groups E are aromatic, alicyclic or CR!- units wherein R1

has the meaning defined above.

20 It is especially preferred that the groups E are selected form 1,2,3-benzenetriyl,

1,3,4-benzenetriyl, 1,3,5-benzenetriyl or a group CRI-.

It is preferred that the group Z is selected from a single covalent bond, -O-, -CO-O-,

25 -0-CO-, -NR!-, -NR!-CO-, -CO-NR!-, -NR1-CO-O-, -O-CO-NR!-, -NRI1-CO-NR!-,
-CH=CH-, -C=C-, -O-CO-O- and a straight-chain or branched alkylene group, which is
optionally substituted by one or more groups selected from fluorine, chlorine and cyano
and in which one up to four non-adjacent alkylene -CH2- groups are independently
optionally replaced by a group D with the proviso that the total number of chain carbon

30 atoms in the alkylene group does not exceed 30 and wherein R! represents a hydrogen

atom or lower alkyl.
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1, 3, 4-benzenetriyl, 1,3,5-benzenetriyl or a group CR1-. It is preferred
that the group Z is selected froma single coval ent bond, -0-, -COO, 25
-0-CO, -WBAD3/0084NR1- CO-, -CO NR1-, -NR1-CO O, -0 CO NRL- PCTNRID2QBINRL- ,
-CH=CH, -C=C-, -OCO O and a straight-chain or branched al kyl ene group,
which is optionally substituted by one or nore groups selected from
fluorine, chlorine and cyano and in which one up to four non-adjacent

al kyl ene - = grou a | hdependent | optional I,y replaced b roup D
M th the praviaeaeneh el 2FEPERnS b Ye ot e ksarisd Sl eiefrY ne

al kyl ene gr oispedbRSMORITa exXCRAthedéin Bid thl eaRiindiiked thp peineot linkagdedt agen
atomor |lower alkyl. 17 WO 03/008472 PCT/ CH02/00391 It is also preferred
that Z repr e¥eseia ofot r Qatand e yeatpefinediabos oups represented by general
formula la and | b wherein Bin this case indicates the point of |inkage to
E and wherein A, S1, S2, Q X and Y are as defined above. 5 Exanples for
pr ef er r ed5 gritwgagléd fonpdeferded Lrdpe Zhndladel ,2-kfi3dqme oh§perpy]ent, Y4-butylenene,

1, 5-pentyleng, 1,6-hexylene, 1,7:-heptylene -octyl en 1, 9 nonyl ene,
T 30 Gecr enespeieRs A RaSasRLLheRt oS NSt pchulip drobh St fene; 1, Po-88en
3-met hyl - 1, 4t bubydPRne, 3; IP-QREERARD X nethyd= I4-BiXYlcR 8 SOMYEALIBRAY, |

2- et hyl enecar bonyl oxy, 4-butyl eneoxy, 4-butyl eneoxy- carbo

nyl,

:Z- Er ;)plyl enechpiwiEnessycarbopb - sthdaetsagpongoxy &Rﬂtﬂﬁ@@%y&?%ﬁ%wofﬁot I

- bu eneca - e I - pen ene-
car bo%yl oxy, Ja?&ﬁ%%?’ ﬁ%ﬁ%@g@ﬁ@%%pgﬁté’%%%ﬁ g%ﬁ%&ﬁ%@ﬁ%@?n n’ecr:)ar b)c/)nyl oxy,
g- oct y: e meoxﬁtbut&genmaybmmy,y@hemw?y, Béﬁeeyitbxyetoam@maﬂyb dy;Tqune-

- nonyl eneoxy, - nony| eneoxycarbonyl., 8-o0c e ar bon X
10 oty t enectibony oty gy BambHo S bRaR) CORsLaT Oy 11
- undecy! eneoxyctyfbhesiNEREHABBOEXNGBRNONHEptyldRechBolRBYY, OORMHIRERY] OXY,
12- dodecyl eneoxy, 12-dodecyl eneoxycar Ongluéy b‘%ré undecyl enecar bonyl oxy,

1

3- pr opy! enei Yrinpdensosynptbongl, Broctyilanaedr by gdyleneoxy, 10-decyleneoxy-
5- pentyl enei m nocarsbon 6-.hexyl im Iy, :
rl?%1é/§ %%0%16?60@02% i/(?,nlel &Hd@?fla{e%ggﬁ >}| lfndecyleneoxycarbonyl,

7- heptyl enei ¥ enel m rocar

9- nonyl engi mmaeatidaecybonyldydExyddeodemorpClR-dwieyylenediycarbonyl,
-undecyl enei mi nocar bonyl , 12-dqdecyl enei m nocar oépgl , .

2- et hyl enecat bgﬂ%oylﬁp%gbonyloxy, 3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl,

5-pentyleneiminocarbonyl, 6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl,
8-octyleneiminocarbonyl, 9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl,
11-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino,

20 3-propylenecarbonylimino, 4-butylenecarbonylimino, 5-pentylenecarbonylimino,
6-hexylenecarbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino,
9-nonylenecarbonylimino, 10-decylenecarbonylimino, 11-undecylenecarbonylimino,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,

25  6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)hexyloxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy, 2-{4-[4-(2-0xy-
ethyl)cyclohexyl]phenyl} ethoxy, 2-[4’~(4-0xybutyl)-1,1 biphenyl-4-yl]ethoxy,

30  2-{4-[4-(2-oxy-ethyl)phenyl}ethoxy, 2-{4-[4-(2-carbonyloxyethyl) cyclohexyl]phenyl}-
ethoxy, 2-[4’~(4-carbonyloxybutyl)-1,1 °biphenylene-4-yl]ethoxy, 6-{4-[4-(2-carbonyl-
oxyethyl)phenyl} hexyloxy, 5-{[4’~(4-oxybutoxy)-1,1’-biphenyl-4-yl]oxy} pentyl-
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20 3-propyl enecarbonyl i m no, 4-butyl enecarbonyli m no,

5- pentyl enecar bonyl i m no, 6-hexyl enecarbonyl i m no,

7- hept yl| ewemawirany| i m no, 8-octyl enecarbonyli m no, PCT/CH02/00391
9- nonyl enecar bonyl i m no, 10-decyl enecarbonylim no, 11

- undecyl enecar bonyl i m no, 6-(3-propyl enei m nocar bonyl oxy) hexyl ene,
6- ( 3- propyl eneoxy) hexyl ene, 6-(3-propyl eneoxy) hexyl oxy,

6- ( 3- propyl engim nocarbon X exyl oxy, 2 4

6- ( 3- pr opyl e%‘{b%ﬁﬂ%}(‘?’a? ?ﬁékﬁﬁ%‘%{?qu EOPél-eB?’g‘b%ygﬁtg}eﬂf’éé%’gpﬁ%tﬁvm’hexyl oXY,
1, 2- et hyl enedimxyliexylend; PoR@EbORAE PEFyochldhe PUbYRAAME 1 P-0xydecylene,

1, 5-pentyl enedi oxy, 1, 6-hexyl enedi oxy, 1, 7-heptyl enedi oxy,

1, 8- oct yi enedi ®xyindecdensy heroayiodeeigne, %—ﬁoxycerbe@éi;ﬂyk@e; oxy, 1, 11

- undecyl enedi ' = = 4-( 25 -
ethyl ) Zycl Ohgi{ﬁ()j’cgﬁagngpﬁgﬁ%éy%-Qgﬂcgf%nylﬁ)ut}{léleL g—(&)?yc%)ﬂnyl)pentylene,

2-[4' - (4- Sxybuoyycpsbbngl)wxyleee yH(odygarfaetyh)boptyleidd) 8-(oxycarbonyl)octylene, 9-(oxy-
(2:;/{CI4;)LQ;()(/I2]- gﬁéﬁ%&ﬁﬂ%ﬁg&? b-}(gyzyrc]:gl%}ghylgcfetﬁ-eljle?_li- c_))?yacgr%grrl] )lu(r)uyigcej‘lierr]lg,l I) 2-(oxy-

2-[ 4" - (4- car banyh@)dwaedy¥enk - 2L(chrb! - - -
6- E 4- [ El (2-car bgnzﬁé ogyé% ’hyl( ) gﬁgﬁ?ﬁbﬁg%élﬁg,?y(?éhﬂb%hﬁ@%%propylene, 4-{carbonyl

5-{[ 4" - (4- oxyhbBRAeNe.15-tcartbohhenpentrlegs, Plrgrbpesiexshexslens ToRADORATRY)-

PCT/ CHO2/ 003 - | - | 4-oxybi rtyl ene,
oy pont o1 oH B SO ex AL NSRS BIAB g By ! e
9- oxy nonylOendgcyléhepkly (harthphgloey)undebyleny, undeapbpiexy)dodecptatdpzi¢cynge,
oo oy B e RO B irgno s ine, - carbonyl

6- ( oxycar bonyhidaspentyene, 6-(cagug%s¥mrngwweﬁfap/toéhx%pﬁyuéﬁnsi)?éy@@h&%%r)oeﬁﬁy' ene,

9- (oxy- carbonyl ) nonyl ene, oxycar bonyl’) decyl en

- (oxycar bony i ¢nene-(carbonybsmyno)eenytronyl O-edenylinine)decylene,

2- b | - | . | 4- b | -
oxy) buty1 ene 1A BN BRI SRR PGSR RO Aoy i PR Rbene
7- (car bonpdl o8yinindie@iy¥dne s imBob@dlehq Byininope@sisnk efninohexylene, 7-imino-

9- (car bonyl oxy) nonyl ene, 10-(carbonyl oxy) 10 decylene, 11

- (car bonyl ox{§RiHgaE PrigpRooCIenecAHBEIRYP g Hreeippdseyleng 1d deyinpyagecylene,
i m no) et hyl ene.;ma; I ] = apw 1 but vyl ene,
5- (car bonyl q?r%‘lm%})({dgg% %?ée(’nz'e@l{g- czi)(r?i 15oéky Iﬁ”lﬁgélﬁgiy e hkggﬁé&’ Hhrio
7- (car bonyl i renhoyyibwylehe hemigocadanplpentylend, b-inon@eatbphghexylene, 7-imino-

9- (carbonylim

oo | RN kR AR B R o, 1 1 e
' 20 carbonyldecylene, 11-iminocarbonylundecylene, 12-iminocarbonyldodecylene,
2-(2-ethyleneoxy)ethylene, 2-(3-propyleneoxy)ethylene, 6-(4-butyleneoxy)hexylene,
2-(2-ethyleneiminocarbonyl)ethylene, 2-(3-propyleneiminocarbonyl)ethylene,
6-(4-butyleneiminocarbonyl)hexylene, 6-(3-propyleneiminocarbonyloxy)hexylene,
6-(3-propyleneiminocarbonyl)hexylene, 6-oxyhexyl (2E)-3-[4-(4-oxybutoxy)-3-
25 methoxyphenyl]-2-propenoate, 8-oxyoctyl (2E)-3-[4-(5-oxypentoxy)phenyl]-2-
propenoate, 6-oxyhexyl (2E)-3-[4-(4-(carbonyloxy)butoxy)-3-methoxyphenyl]-2-
propenoate, 8-(oxycarbonyl)octyl (2E)-3-[4-(5-oxypentoxy)phenyl]-2-propenoate and
the like.
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15 3-i m nopropyl ene, 4-im nobutyl ene, 5-im nopentyl ene, 6-im nohexyl ene,
7-imno- heptylene, 8-imnooctylene, 9-imnononyl ene, 10-im nodecyl ene, 11
-i m noundwoyBeosa72 12- i m nododecyl ene, 2-i m nocarbonyl et hylPEma&H02/00391

3-im nocar bonyl propyl ene, 4-imno- carbonyl butyl ene,

5-i m nocar bonyl pentyl ene, 6-i m nocar bonyl hexyl ene, 7-im no-

car bonyl heptyl ene, 8-i m nocarbonyl octyl ene, 9-im nocarbonyl nonyl ene,

10-i m no 20 .garbonyl decyl.en -im nacar honyl undecyl o

T2-1 1 hocar SORyPHORERIUAGE 1 of s PRl E R R0 Far e Fhey can be

2- (13- propy! eneyEbdhde® fREonebtwio? thed ol foeiriiexyitsePRferred core units are

2- (2- et hyl enei m nocar bonyl ) et hyl ene pr opyl enei m nocar bonyl ) et hyl ene,

2-(3-
6- (4- but y| erfepissssddrorywastley by Hic, IIIé and Ille:
6- ( 3- propyl enei m nocar bonyl oxy) hexyl ene,
6- ( 3- propyl enei m nocar bonyl ) hexyl ene, 6-oxyhexyl (2E)-3-[4-(4-oxybutoxy)-3
25 met hoxyphenyl ] - 2- pr openoat e, S-G%ngtyl
(2E) - 3-[ 4- (5- oxypent oxy) phenyl ] - 2- ~pr openoat e, 6-oxyhgkyl
(2E) - 3-[ 4- (4- (car bonyl oxy) but oxy) - 3- net hoxyphenyl ] -2- propenoat e,
8- (oxycar bonyl ) octyl (2E)-3-[4-(5-oxypﬁnLoxy)phenyI]-ﬁgpropenoate and the
like. 19 WD 03/008472 PCT/ CHO2/ 00391 The core portio ( Fig. 1) of the
present invention are not limted. They can be covalently bonded to one,
two, three or four dendritic unitsp-Pgefgrred core units are represented
by formulae Illa, Illb, Illc, Illd and Ille: GF---- Illa ----F---- 111D
F-K-F--- Flllc G---F-KF---Fllld FFJ-F Ille F 5ppherein the broken
line indicates the point of |inkage wilth a branching unit and wherein

-.F._ ___F---.

T
E 111d

;F
--F—-—f——F---- Ille
3

wherein the broken line indicates the point of linkage with a branching unit and wherein

F represents a single bond or a unit such as a straight-chain or branched alkylene
group which is unsubstituted, mono or poly-substituted by fluorine, chlorine,

10 having 1 to 40 carbon atoms, wherein one or more ~-CHp- groups may

independently be replaced by a group D, with the proviso that oxygen atoms
are not directly attached to each other, or F represents a photoreactive group
like groups represented by general formula Ia and Ib wherein B in this case
indicates the point of linkage to the first generation of the dendrimer;

15
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F represents a single bond or a unit such as a straight-chain or branched
al kyl ene group which is unsubstituted, nono or poly-substituted by

fl uori ne,wohBoes4me, 10 having 1 to 40 carbon atons, wher @Ch/GHI2/00391NDr €
-CH2- groups may i ndependently be replaced by a group D, with the proviso

t hat oxygen atons are not directly attached to each other, or F represents
a photoreactive group |ike groups represented by general fornula la and | b

wherei n B i nGt hi S 163%@&ntd NEYdE8EESatbe a RO which i BKRYE 1L b&tSki
generation of the endrnisrrerj;/ % 2% V\ba%%%vé/4$21PCT/ 01—62/ 6%};%&%&?&&% gsents

a hydrogen atom @egandupatgriblchike golailers, bhgomeerst monormers.eplandoactiie polymesgcond

material |ike poly S...ol bgoner s n rs. photoactive pol yners

phot oactive ol i gorPerﬁ‘rggoaghV(flo %O%lﬁf)stagggf P@gg?%ws&%)flgm&s R4 ﬁ??fgcc%so;r 3 JpOnemEt omer
repeating unit in rapdatin® orit CiapQl HoRlo fdroRbpolyeli Cfedm Ob ealidaDNéiC caBionic

pol ymerisation; K represents a nitrogen atom a carbon atom a group CR1-
or an arofmtic or POYMEFBNEGE group, which is optionally substituted by a
group selected from fluorine, chlorine, cyano and a Cl1_18 cyclic,

strai ght-chain or branched al kyl 10 group, which is optionally substituted

by a single Kyano rgpressntst niktygedrsorf)a caiivheattia) Dge0p aCRISBoramdrdhatidirch one
or nore non-adjacent al kyl -CH2- groups,_ are optionally replaced by a group
sel ected from - 0-,2licyghc grouppwhich is eptignally subsfiu 2. g8 gelsqtpddiom - NR1- |

-NR1- CO-, - CO NRL-g;0:hRIhfSEnE 5 DL NRLs elic st NRYr brai -C=C
and -0-CO O, wher euiorrl1 R1 15nr’e08’raréosents g’?#;}/’g}cégﬁgat o%gg)orrbfag\%ééﬁngﬁyl; and

J represéfits a cargsoup, athiimie pptaomaly ewhstitubeddry adingly cyano gorupuy bywhe oh i s
optionally substituted b roup. sel.ected fromfluqrine, chlarine, cyano
ahd o Cis Soyel imoeERlodth ot AP GRS e e RiaaRE apST i S
optional |y substi tas esticaRllPiephiced Bgh Broby aélected R4 -0OL, -0Y-0r-0or, nEe-hal ogen
atons and in which one or nore non-adjacent alkyl -CH2- groups are
optional Iy repl ace8i(B¥3k-GrH(GH3)2-, -NR -, -NR1-CO-, -CO-NR1-, -NR1-CO-O-,

-0-CO-NR!-, -NR1-CO-NR!-, -CH=CH-, -C=C- and -O-CO-O-, wherein R1

15 represents a hydrogen atom or lower alkyl; and

J represents a carbon atom or an aromatic or alicyclic group, which is optionally
substituted by a group selected from fluorine, chlorine, cyano and a C1.18
cyclic, straight-chain or branched alkyl group, which is optionally substituted

20 by a single cyano group or by one or more halogen atoms and in which one or

more non-adjacent alkyl -CHp- groups are optionally replaced by a group

selected from -O-, -CO-, -CO-0-, -0O-CO-, -Si(CH3)2-0-Si(CH3)2-, -NR1-,

-NR1-CO-, -CO-NR!-, -NR!-CO-O-, -0-CO-NR!-, -NR1-CO-NR!-,

-CH=CH-, -C=C- and -O-CO-O-, wherein R! represents a hydrogen atom or
25 lower alkyl.

By the term “a monomer repeating unit in a homo or copolymer from a radical or

cationic polymerisation* it should be understood to include monomer repeating unit

form the group acrylate, methacrylate, 2-chloroacrylate, 2 phenylacrylate; N-lower alkyl
30 substituted acrylamide, methacrylamide, 2-chloroacrylamide and 2-phenacrylamide;
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selected from-0-, -CO, -COO, -OCO, -Si(CH3)2-0-Si (CH3)2-, -NRL-,
-NR1-CO-, -CONRL-, -NRL-COO, -OCONRL-, -NR1-CONRL-, -CH=CH, -C=C
and - O Cwo3/omaerein RL represents a hydrogen atom or 2PCrame/oedokyl . By
the term"a nonomer repeating unit in a hono or copolyner froma radical or
cationic polynerisation” it should be understood to include nononer
repeating unit formthe group acrylate, nethacrylate, 2-chloroacrylate, 2

henyl late; N [ kyl 30 substituted l.ani d t hacryl ani de,
2- chi or oacr yVATHEUE™ Y S5 ANSEEP JFAYATYE, malste A6 55y Ba BaBe FFd 02/ 00391

vinyl et her, defivitidle; Eiah&hate SbNVARE aftBEpokideM QativeRhE e 18l d derivati ve;
fumaric acid derivative; cinnamate derivative and epoxy derivative and the

like. It is preferred that the group F is selected froma single coval ent

bond, -0-, - - - ~alod - . NRL: bond Vi EOD-

-0-CO NR1-, - &%f%éwgt@go&%sflegt = 91,%%-%}%-_ a%%lonactl’s r’%bg%-’chai n or
branched @l ky)-ene, -BIROUPNRINTOL) -CO-NREL, LRBIJQLOS UbSEOLNR Ed Ny 1-goeN@l.- nor e
groups selected fromfluorine, chlorine and cyano and in which up to four

non- adj acent-CilagH-ere=C-CHO-CQf o apd a slraightrabeivem deanchgd dkylemarabiny whegh iaced by

a group Dwith t Vi that the total nber. of ,chain.,carbon, 10 atons
"0t he”ar k! Eeh BRI EE vk Rt ot Bl s SHEPE A PRE IR Hihe ogen
atom or | owed igkvkioh upltb fong ndh<djdose fatiylend -CHat grbupsepe BRlepdndemjot or eacti ve
groups like a group represented by general fornula la or Ib wherein B in
this case i nefitioatlssreplaecddni ngroup DI witlk thgerewisa that the tosal numbefieiniprearbon
generati and wher ei ., S1, 2, O, X and Y are defi ned above. Exanple
for pref g{)]r eHoys BUpe aﬁ(y‘éﬁ‘é piyR %f?sz‘géf’ﬁ‘iﬂeggg’, WH?T@DE@&BWW, 2 hydpgsp i ne,
1, 5- pentyl eng.lodebiiigxyl ene, 1, 7-heptyl ene, 1,8-octyl ene, 1,9-nonylene,

1, 10-decyl ene, 1, I1 -undecyl ene, 1, 12-dodecyl ene, 3-nethyl -1, 4-butyl ene,
3- propyl eneoxy, 20 3-propyl eneoxycarbonyl, 2-ethyl enecarbonyl oxy,

4- but yl eneox -b - -pro r
bty oy L PR R SRR o
6- hexyl eneoxgenefal fogmylacln 0By wherbinBy/in this-cpesihyikg&teethe point of linkage to the first

15 dendron generation and wherein A, S, S,, Q, X and Y are as defined above.

Example for preferred groups F include 1,2-ethylene, 1,3-propylene, 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, 3-methyl-1,4-butylene, 3-propyleneoxy,

20 3-propyleneoxycarbonyl, 2-ethylenecarbonyloxy, 4-butyleneoxy, 4-butyleneoxy-
carbonyl, 3-propylenecarbonyloxy, S-pentyleneoxy, 5-pentylencoxycarbonyl,
4-butylenecarbonyloxy, 6-hexyleneoxy, 6-hexyleneoxycarbonyl, 5-pentylene-
carbonyloxy, 7-heptyleneoxy, 7-heptyleneoxycarbonyl, 6-hexylenecarbonyloxy,
8-octyleneoxy, 8-octyleneoxycarbonyl, 7-heptylenecarbonyloxy, 9-nonyleneoxy,

25  9-nonyleneoxycarbonyl, 8-octylenecarbonyloxy, 10-decyleneoxy, 10-decyleneoxy-
carbonyl, 9-nonylenecarbonyloxy, 11-undecyleneoxy, 11-undecyleneoxycarbonyl,
10-decylenecarbonyloxy, 12-dodecyleneoxy, 12-dodecyleneoxycarbonyl,

1 1-undecylenecarbonyloxy, 3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl,
5-pentyleneiminocarbonyl, 6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl,

30 8-octyleneiminocarbonyl, 9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl,
11-undecyleneiminocarbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino,

3-propylenecarbonylimino, 4-butylenecarbonylimino, S-pentylenecarbonylimino,
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car bonyl oxy, 7-heptyl eneoxy, 7-heptyl eneoxycarbonyl, 6-hexyl enecarbonyl oxy,
8- oct yl eneoxy, 8-octyl eneoxycarbonyl, 7-heptyl enecarbonyl oxy,

9- nonyl er®0X9/008332 9- nonyl eneoxycar bonyl, 8-octyl enecar bonpCoxH02/00391

10- decyl eneoxy, 10-decyl eneoxy- carbonyl, 9-nonyl enecarbonyl oxy,

11- undecyl eneoxy, 11 -undecyl eneoxycarbonyl, 10-decyl enecarbonyl oxy,

12- dodecyl eneoxy, 12-dodecyl eneoxycarbonyl, 11:‘-undecyl enecarbonyl oxy,

3- propy!l enei . 4- byt i ] .

5- pent yl enei 6;111 car %ggly yim‘égﬁ?%#%%e?ﬁﬁ%ﬁ%&%? I?Ctylenecarbonyhmmo’

7- hept yl enei %mmmeba:rbgﬂyhmlﬁ@ 18-dzcylyheeabnylimiaay Hewmydecylenecarbonylimino,

9- nonyl enei ocar bon 10-decyl epei m nocgr bonyl, 1
- undecyl eneln%n( B@HYIBB%WHOCE@OHQB@%‘F’@%FHC‘ &ORIQ %ISW%’)hexylene
2- et hyl enecagbnpy yl%hé&y)heﬁylﬁkﬁ%ydz»ﬁ‘ﬂ?gﬁﬁéﬂéﬁﬂmbédi‘bdiﬁd exyloxy,

4- but yl enecar bony Flnlno - enecar bonyl i m no, oﬁ? 037008472
PCT/ CH02/ 6)o3@13-p@pﬁl@wn@rme@pmﬁwylnﬁﬁ@rprony}mgwn@aé@aylbhﬁxquxm no,

8- I
1oogte>c/ylegﬁggi<;i ?%g-ﬁ/k nEQhBQ 1 323{2)88%%5&“ énecar%&{yd{z&%l 5-penty1ened1oxy,

6- ES pr opy: enmhex%iﬁceﬂfdlmﬂwmmlfeﬁadibm? 8- &:tﬂaqutdxp%l em@ﬁﬂyﬂdmwj ene,
6- ( 3- propyl eneoxy) hexyl oxy,  6-(3-propyl enei m nocayr bonyl oxy) hexyl oxy, 5
6- ( 3- pr opyl ehéﬁ)ﬁf 5 6}‘ryll’51h1é‘%j3¢Fyle‘B‘3d(Q3‘yp1’ é%?P‘g‘?‘F&eﬁ’Fqua?b{&r[ﬂt(;{WéYyl oxy,

1, 2- et hyl enegj, Wcloﬂm%nghé@{ eRIORY DI (4 Joxﬁ}b&% ﬂfsg A ethoxy,

1, 5- pentylene | 'enedi oxy
1, 8- oct yllénell-l{éﬁ*@ mmeﬂhahyheamlédﬂlomz - [41(2&admoyloemhlvlbwlohtxylllphenyl}

;*' ES |e§: é’; g In g ﬁ!%ﬁv%/yf Bﬁ%’léﬁa%g o go%ygtﬁdll) qxlyblpgeng'f'en[e 5 )gl]zeth0X¥’ 6-{4-[4-(2-carbonyl-

e

2-[4"-(4- OXY@)WeWprHenM}BbJQﬂ@MB #4'yul sdybersyy)-110-biphenyl-4-yljoxy} pentyl-
2-{4-[4-(2-oxy-et hylef enyl } et hoxy, 2-{4-[4-(2-carbonyl gxye}tl}ﬁylg’
cycl ohexyl | pprabaA -AEYdjhylene, 3- oxypropy ene, 4-oxybutylene, 5-oxypéntylere,
2-
6-
{

c
E 4" - (12- car ngﬂeﬂ?ﬁé%’tﬂé)%yﬁ%q %lp A ﬁ%tglgﬁ O@ c}QyLGﬁ}héHéle oxydecylene,

4-[ 4- (2-carbonyf - dxye XY,
1ol ety o
6 oxyhexyl onE G RARRINIRE: + ESRY B pEREne - B RERGARE s tene,
10- oxydecyl e%xy@&béﬂyl)l@%&dﬁmG"f(Minﬁi%onjﬂ%re@Méﬁ@C@My@ﬁﬁonyl)octylene 9-(oxy-

2- (oxycar bonyl&et hyl ene 3 (oxycar bonyl ) prop i/ ene
4- ( oxycar bon§arimyDyemne, K-(QwgEhenydMgeyjgnent iy{cxyearbonyljundecylene, 12-(oxy-

6- onycar bonyl SAHEAUL ERGrend, 2 QABERNBRN%hyIBEPEYEEDGyI G AREYAL B AEEY | ene.

20 oxy)butylene, 5-(carbonyloxy)pentylene, 6-(carbonyloxy)hexylene, 7-(carbonyloxy)-
heptylene, 8-(carbonyloxy)octylene, 9-(carbonyloxy)nonylene, 10-(carbonyloxy)-
decylene, 11-(carbonyloxy)undecylene, 12-(carbonyloxy)dodecylene, 2-(carbonyl-
imino)ethylene, 3-(carbonylimino)propylene, 4-(carbonylimino)butylene, 5-(carbonyl-
imino)pentylene, 6-(carbonylimino)hexylene, 7-(carbonylimino)heptylene, 8-(carbony!-

25 imino)octylene, 9-(carbonylimino)nonylene, 10-(carbonylimino)decylene,

1 1-(carbonylimino)undecylene, 12-(carbonylimino)dodecylene, 2-iminoethylene,
3-iminopropylene, 4-iminobutylene, 5-iminopentylene, 6-iminohexylene, 7-imino-
heptylene, 8-iminooctylene, 9-iminononylene, 10-iminodecylene, 11-iminoundecylene,
12-iminododecylene, 2-iminocarbonylethylene, 3-iminocarbonylpropylene, 4-imino-

30 carbonylbutylene, S-iminocarbonylpentylene, 6-iminocarbonylhexylene, 7-imino-

| carbonylheptylene, 8-iminocarbonyloctylene, 9-iminocarbonylnonylene, 10-imino-

carbonyldecylene, 11-iminocarbonylundecylene, 12-iminocarbonyldodecylene,
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car bonyl ) nonyl ene, 10- (oxycarbonyl)decyl ene, 11-(oxycarbonyl)undecyl ene,
12- (oxy- carbonyl)dodecyl ene, 2-(carbonyl oxy)ethyl ene,

3- (car borybesgdgaropyl ene, 4-(carbonyl 20 oxy)butyl ene, PCT/CH02/00391

5- (car bonyl oxy) pentyl ene, 6-(carbonyl oxy) hexyl ene, 7-(carbonyl oxy) -
heptyl ene, 8- (carbonyl oxy)octyl ene, 9-(carbonyl oxy) nonyl ene,

10- (car bonyl oxy) - decyl ene, 11 -(carbonyl oxy)undecyl ene,

32 (ar bony! | CkEEGRY ES ek + CEPransT o Py BN sngessngne
i m no) pentyl 2l ethﬁleﬁﬁﬁﬁmaﬁbbhﬂ)dﬂ%héh%%%J(ﬁﬁ&pyﬁn&iﬁﬁﬁ&@{bﬁh&lﬁ@tﬁﬁé&?pt yl ene,

8- (carbonyl 25 im no)octyl ene, 9-(carbonylim no)nonyl ene,
10- ( car bony| ¢-(4-bylgaeipiirgvarbongDhexgland érigtirapyiesicunineearbamndoxy)hexylene,

12- (carbonyl i mj_ n | .gnoett -4 i nopr. | ane

4-i m nobut yl éeg?'e;B %%%gngﬁ%llbogﬁﬁwé%ﬂg ,%lgl??’ t%@%ﬁgx%fzgﬁé 7@i my§§t¥xﬁ2%t yl ene,
8-im noogsél maﬁhox@hieﬂjl]mwpehma,8-«|ﬂxy6;ﬂy{m2mde[@5(5m§penidxy)ﬂh&}1ﬂpandfacyI ene,
12-i m nododecyl ene, 2-im ngcarbanyl et hyl ene, 3-im nocarhonyl propyl ene,
4-imino 30 c%rpawﬁebﬁﬂ §/1bé9r'{é,§§5?‘|(?‘ﬁoﬁﬂé’&}nﬂbﬁsﬂf%ﬁ?%]e‘ﬂf@}%y en¢’and the like

6-1 m nocar bonyl hexyl ene, 7-im no- carbonyi heptyl ene,

8-1 m nocar bonyl octyl ene, 9-im nocarbonyl nonyl ene, 10-i m no-

car bony| decylterpefenred that the @zeupdnid sgledtsd yiloene hydrogenrritorocaraisaly elodecyl ene,
23 WO 03/ 00804a i2ni€q& CIOTIOZI OZ%% 1 uZ 25195 ﬁél eneox_y%}.et | 8RE or hal

2- (3- pr opy! eHeGRY T et WY BREAPE-F A Ot §TLACERY S HexT 08 A 0%y or halogeno

2- (2- et hybengiangsnocar bonyl ) et hyl ene, 2-( 3-propyl enei m nocar bonyl ) et hyl ene,
6- (4- but yl enei m nocar bonyl ) hexyl ene,

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

6-(3-propyl ep 3% r]% Q8RO k) @‘?g(é’él&%’frc{%} Fﬁyél%ééﬂ athrAFd Fadidafly bicaBUN M PXY) - 3

5 nmet hoxyphen -2-propenoate, 8-oxyoc

( 2E) - 3- [ 4- ( Spddymprézabtexgrdypisem yinjer@mep nuipareolaingg ofdgopdlymer from a radical or
-bis-[(2E)-3-QA-o§y hen.l%§2-propenoate] undecyl ene and the like It is
preferred th&"OM °§P%ﬁ%a s selected froma hydrogen atom a radically or
cationicgkly polynerizable group, or also fromnono,- di or -tri-alkoxy or
hal ogeno 10 silanes. It is nore preferred that Gis selected froma

hydr ogen at okhis especgliseripfegred thag Gitip & rdically pr casionigally polamicazablagipedsds a
nmonomer uni t 4id) g .HQmo or copolymer froma radical or cationic

pol yneri sati on.

It is also preferred that the group K is a nitrogen atom, a carbon atom, an aromatic, an

20 alicyclicora CR!I-unit wherein R! is as defined above.

It is especially preferred that the group K is selected form 1,2,3-benzenetriyl,
1,3,4-benzenetriyl, 1,3,5-benzenetriyl or a group CR!I-.

25 It is also preferred that the group J is a carbon atom, an aromatic or an alicyclic unit.
It is especially preferred that the group J is a carbon atom.
Preferred core portions are groups of formulae IIIa, IIb, Illc, ITid.

30

More preferred core portions are groups of formulae Ia and IIIb.
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15 1t is especially preferred that Gis a radically or cationically

pol yneri zabl e groups as defined above. It is also preferred that the group
K is a niwpegees4at om a carbon atom an aromatic, an 20 &CraHpRioe3ser a
CR1- unit wherein Rl is as defined above. It is especially preferred that
the group Kis selected form1l, 2, 3-benzenetriyl, 1,3, 4-benzenetriyl,

1, 3,5-benzenetriyl or a group CRL-. 25 It is also preferred that the group
J is a carbopemdrfRrs agdas Mrb&nﬂﬁvéiﬁoﬁlrﬁa%yo%lﬁré;pa%'lﬁ accordanks wiiRAGHA' | ¥
preferred that the group J i's a carben atom ferred core portions are
groups of fomgiods sueh as theseidgscribed i Adviahees in BOlyMer eiqueef i@l i@ (¢99%. portions
are groups of fornulae Illa and I11b. 24 WO 03/008472 PCT/ CH02/ 00391
Dendrimers used in the present invention may be prepared in accordance with
known neth oAadltlsemslmcﬁas tihas-eotteiniig doaghouiisAgd @p6:85cdnfhifial ¥iweslinkfigence,

Vol . 142 (1999). Additjves uch as silane-containin npounds and
epoxy- contai #acAls mavoReadderkiortle dendgimersot; dh?%elﬁmaof(%rf%@mwﬁfh?ners of the

invention i nad?feﬁ@ﬁ of BeldeRIrANG th Q%ubsﬁqaeﬁﬁl%lé) ah&€oHSH

substrate. Suitable silane-containing conpounds are glgcr ed%S%r$l ast.
Eng., Vol . 3ées¢iiggian P@tl%llingm\dzés% (ﬂ&?@dﬁdyhmkles, :ﬁmﬂampntb]scaaﬂ applRhtionspui t abl e

_ nki t de 4. 4' - ebi
(RN d ol yoi SRR eRe p R e kRS Pising BaRaRe bet § Shaiobtior . benzene-
1,2,4,5-tet r@vmlglgelammlhh@) ﬁfﬁhdh}ﬂlo@rog)aﬁe NV A Wikt B biheh Tl QQLS -Rehyet hyl ene

gI ycoI yci dyl et her, | cycl ohexyl am ne and the |ike

Furt her dadl ?‘FVE%’I@ @eif 1§34§%NO@6§’QW§1 imi@dg, polyethiyisne elveolchglyejdvietheror f
d/ t 0 be added to the dendriners o
and/or a ca N‘N“g%ltaﬂﬁfcéﬂp 2 O&Iigé alPhe ks,

t he i nvention active additives include
2, 2- di met hoxyphenyl et hanone, a nlxture of di phenyl net hanone and

N, N- di met hyI zenam.ne or. eth 4- (di. et hyl benzoat e, xant hone,
t hi oxant hone' " qﬁ@ l\§l“i}89§a ‘és@'bs 615%‘ gﬁ?ﬁ{]@%ﬂer{e@ IANd/qpa SRS 5

ket one, tri apddtoinitiator may also be added to the dendrimers of the invention. Suitable photo-

15  active additives include 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, triaryl

sulfonium salts and the like.

20 The dendrimers according to the invention are used as orientation layers for the liquid
crystals and in the construction of unstructured and structured optical elements and
multi-layer systems. They may be used alone or in combination with polymers,
oligomers, monomers, photoactive polymers, photoactive oligomers and/or photoactive
monomers, depending upon the application to which the polymer layer is to be put. It

25  will therefore be appreciated that by varying the composition of the polymer 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. One or more of the
orientation layers of the present invention may be used in the construction of
electrooptical components.

30
Suitable photoactive polymers or oligomers for combination with the dendrimers of the

invention are described for example in EP-A-0611786, WO-A-96/10049,

25



sul foniumsalts and the like. 20 The dendriners according to the invention
are used as orientation layers for the liquid crystals and in the

const r uctwore3oés4onst ruct ured and structured optical el enemC3/@0d/00391

mul ti-layer systens. They nay be used alone or in conmbination with

pol ymers, oligoners, nononmers, photoactive polyners, photoactive oligoners
and/ or photoactive nononers, dependi ng upon the application to which the

Varying e sl RorERpoc R Sk AaR Ao SHRRRH Bl 6 of
properties sSidfabRphatbattivbiaesbnretrelfdr agipl, theRdsGibell acESWsEY349y,  hi gh
vol tage holding ratio eci fic_anchori ng7ener nore of the

a s etc. One or
ori entation Vay&reS3ds UShd9ae b &isr593idehiiSs W4a%és‘é§é¥fzi4n[}§ﬁéw@3ﬂ§st ruction
of el ect r o0pkIsRahr:R0RRIBELG0s, I 051Rb CwRNYESES| 8 WL 0,07
ol igoners for conbination wth the dendriners of the invention are
descri bed5for exanple in EP-A-0611786, WO A-96/ 10049, 25 WO 03/008472
PCT/ CHO2/ 00391 P P- A- 076355 Us- 5%65%% %E Al‘og 57728,t. EP- A- 0@60455 and
WO- A- 99/ 155752 FC8RFIEHI08~ BRIGTS SXHER Go B ROTREF L AR ePeat IRARHINe VEHYLDS
descri bed i %ﬂﬁe&ﬁﬁfﬁ%%ithiﬂ-@re% 4he Wl 3l be a%%réﬁ%lél drsorkSkilPeQ4 544,
US- 5851424, US-5700393, US-5800733, WD 98/52905, 00/ 05189, WO 00/ 48985
and WO- 00/ 55%he23. 5 The following non-liniting exanples further describe
the present invention. Variations on these falling within the scope of the
invention wll be apparent to a person skilled in the art. 10 EXAMPLES
SYNTHETI @ EXAMPLE 1 15 Preparation of 1, 6-hexandi ol di]
3,5-bis[(8-{ é ﬁﬁ Egéé 4-[ (1E) - 3- net hoxv- 3- oxo-1- propenyl | phenoxy}

octyl)oxy]b oat e

SYNTHETIC EXAMPLE 1

15 Preparation of 1.,6-hexandiol di[ 3,5-bis[(8-{2-methoxy-4-[(1 E)-3-methoxy-3-0x0-1-

propenyllphenoxyloctyloxylbenzyloxy] benzoate

20  0.390 g (1.0 mmol) of 1,6-hexandiol di(3,5-dihydroxy)benzoate, 1.1 g (4.2 mmol)
triphenylphosphine were dissolved in 5.4 ml tetrahydrofurane, 3.1 g (4.0 mmol) 3,5-
bis[(8-{2-methoxy-4-[(1E)-3-methoxy-3-o0xo-1-propenyl]phenoxy} octyl)oxy]benzyl
alcohol and 10 ml tetrahydrofurane were added. 1.83 g (4.2 mmol) of a 40 % solution of
azodicarboxylic acid diethyl ester in toluene was added dropwise thereto over a period

25  of 35 minutes. The mixture was subsequently allowed to react for 3.5 hours at 25 °C.
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0O _ 0 o O, 0- 0 0400 _00- O-0 Oo0 0200.39 g (2.0 mol) of
1, 6- hexandi ol di (3, 5-di hydroxy)benzoate, 1.1 g (4.2 mol)

tri phenylwbagpbisme were dissolved in 5.4 nl tetrahydrof ur ee,CH200391(4. 0
mmol) 3,5- bis[(8- {2-nethoxy-4-[(1 E)-3-nethoxy-3-oxo0- |

- propenyl ] phenoxy} octyl)oxy] benzyl alcohol and 10 m tetrahydrofurane
were added. 1.83 g (4.2 mml) of a 40 % solution of azodi carboxylic aci d

di et hyl ester in toluepne was added dro se the%yto over eriod 25 of 35
m nut es. The [Rf XeehR %@urgmg@efa@amwn Aweer ttoylaegate afl‘é?"’a relheugadiat 25

C. 26 WO 03%%@%3 wR %@d%&%fe@%ﬁh wile dh%@%%r%@dﬂhf‘stu%ﬁa ARSred BED

partitioned between ethyl acetate and water. The or?anl ¢ phase was washed
repeat edl y wierttenizated by wrarmvawmtlosoﬁmunhrgmlatoataehyb the eesithiean40 g silica
concentrat ed r Fi st c a of t he resi due on
240 g sili cagetlg}lé ngt@ éh(rb @Sﬁ %tew{l%?ﬁ elaang fi %ec?rg;f)% ‘ﬁ giRnen ﬁépdg second
chr omat ogrsap mCIﬁﬂpréﬁ@\Pgl gild;;lg@lté’@ﬁftﬁ}é tRRthy&z%f&tSlhd’(@S 15) as eluant yielded 1.58 g
acetonltrlletetrah¥$rofu an el uant yielded 1.58 g (460% of

e poxanti oA 1 st Eshesraiol bt hsbreaies Pumpbomy 45U B asiony b 0e0 1
o openy 1 phepind B ARANRING AL BERAAR oL PBIATHIRS J)a o0 = 41.2

The |nte mat erial were ed i'n accordance
with the 10 foIIOW| ng procedure Preparation of rrethyl (2E)-3

P T8 S AR o BRIy 620 °°

10 following procedure

Preparation of methyl (2E)-3-{4-[(8-chloroctyl)oxy]-3-methoxyphenyl}-2-propenoate

20.0 g (96.06 mmol) methyl (2E)-3-(4-hydroxy-3-methoxyphenyl)-2-propenoate, 16.6 g

15 (100.9 mmol) 8-chlor-1-octanol and 27.7 g (105.7 mmol) of triphenylphosphine were
dissolved in 400 ml of tetrahydrofurane. The colourless solution was subsequently
cooled to 0 °C and 46.0 g (105.7 mmol) of a 40 % solution of azodicarboxylic acid
diethyl ester in toluene was added dropwise thereto over a period of 25 minutes. The
mixture was subsequently allowed to react for 4 hours at 0 °C. The reaction mixture

20 reduced in volume by evaporation. The resulting residue was added to a mixture of
methanol and water (3:2) and was then extracted with a mixture of tert.-butyl-
methylether:hexane 1:1. The tert.-butyl-methylether:hexane phase was washed
repeatedly with water, dried over magnesium sulfate, filtered and concentrated by rotary
evaporation. The crude product was recrystallised from 2-propanol yielded 30.8 g

25 (90 %) methyl (2E)-3-{4-[(8-chloroctyl)oxy]-3-methoxyphenyl } -2-propenoate as white
crystals.

Preparation of methyl (2E)-3-{4-[(8-iodoctyl)oxy]-3-methoxyphenyl }-2-propenoate

30 26.8 g (75.52 mmol) methyl (2E)-3-{4-[(8-chloroctyl)oxy]-3-methoxyphenyl}-2-
propenoate was dissolved in 1000 ml acetone. 65.16 g (435.15 mmol) sodium iodide

were added. The reaction suspension was heated at reflux temperature for 24 hours. The
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15 (100.9 muol ) 8-chlor-1-octanol and 27.7 g (105.7 mmol ) of

tri phenyl phosphi ne were dissolved in 400 m of tetrahydrofurane. The

col our | eswogsloess7oN was subsequently cooled to 0 C and 4®CO/qHROMB17 Mol )
of a 40 % solution of azodicarboxylic acid diethyl ester in toluene was
added dropwi se thereto over a period of 25 mnutes. The mxture was
subsequently allowed to react for 4 hours at 0 C. The reaction mxture 20

reduced in v '

mixtare of rREnaruEYRROBRLAARY biRech BRUAID AP Sat TR 008 e
of tert. - butwhshedmepbatedy dth: weteradredlover sofifven sdfdte, fihteted andediogheedtbéby hexane
phase was was dried over nesi um sul.f at e,

Pl tered andotthewnomiptd tprseld b iapsrap Rl &ﬂ‘&%&aw"g%@iﬁﬂﬁg\t}eﬁs
recrystal | i s@d %yméhA-(PEPPIAG(8-Hid6tt -BetloBPhéB ) -2propehbaté as white

(2E) - 3- {4 [?(g ch)l or o%t(yl %Eyq 3- rretﬂg%ﬁﬁenyl })&? pr openoate as white
crystal s. SPr@pdelati on of nethyl

(2E) - 3-{4-[(8-iodoctyl)oxy] - 3-nmet hoxyphenyl }-2-propenoate 30 26.8 g (75.52
mol ) met hyl (2E)-3-{4-[(8-chloroctyl)oxy]-3-nmethoxyphenyl}-2- propenoate
was di ssol veRkeparatidh0d¥ 33-bal(8+{@nnethddy-4-(18)-0 4dhd<y-3vond-1 - sodi um i odi de  were
added. The reactign suspensi.on at reflux tenperature for 24
hours. The XYHRIneEY S tYDE reaction m xture was partitioned
bet ween di et hyl et her and wat er. The or ganl c phase was washed repeatedly
with water, dried over sodiumsulfate, filtered and concentrated by rotary

evapor at i16n. 5.§he (5 Lemelodetby! (RBE3r{éd(SriodestyDewd 3rmehoapbenpadol y| el ded

30.1 g (90 y

(25)- 5 (- | (BOPTRBR OFTos g 2Smmell NP ersrpehyse i i 0
crystals. Prlepaﬂﬁtﬁdtlﬁmfoﬁhaﬁuﬁ hB&k((ﬁH]{Rnﬁﬂlz)tﬁmasémh(dartE))m&-mé hu&eyl BheOX0- 1-
pr openyl | phenoxty octyl).oxy] benfz% al cohol 10 5.87 g)ﬁéw 15 ml nmet hyl
(25?)33{2 5 (1@;&; t?&éewpﬁlelﬁygj thenpeat %ﬁﬂﬁgﬁwﬁ‘g?;ﬂmf‘? §S@aﬁré les 1850fi0g (6 26
Mo i

N, N- di et hyllgor{rirlgm Z’Q@l{l %3 }5&‘? Tac étégpo%/assﬂaggn c(gglklocrl\l}aotmge\ﬁ%l}nelmédded.
The readfi ofhsugpenphasa wmwasheémeﬁeaadb'dm&t watef, [duigd besrpediatmusubatefiltgdd

hours. The r e%cc;[olngentrated by rotary evaporation. Chromatography of the residue on 240 g silica

gel using first toluene: ethyl acetate (4:1) then (7:3) yielded 2.15 g (42 %) 3,5-bis[(8-{2-
methoxy-4-[(1E)-3-methoxy-3-oxo-1-propenylIphenoxy} octyl)oxy]benzyl alcohol as
colorless oil.

20

Preparation of 1.6-hexandiol bis-(3.5 dihydroxy)benzoate

4.85 g (31.5 mmol) 3,5-dinitrobenzoic acid was suspended in 31 ml Acetonitrile. 4.80 g
(31.5 mmol) 1,8-diazabicyclo[5.4.0lundec-7-ene(1,5-5) (DBU) were added dropwise

25 over a period of 10 minutes. 3.66 g (15.0 mmol) 1,6-dibromohexane were added and the
resulting mixture was then heated to 84 °C for 18 hours. The reaction mixture was
cooled and then partitioned between diethylether and water. The organic phase was
washed repeatedly with water, dried over sodium sulfate, filtered and concentrated by
rotary evaporation. Chromatography of the residue on 240 g silica gel using first

30 toluene:ethyl acetate (4:1) then (1:1) as eluant yielded 3.39 g (53 %) of 1,6-hexandiol
bis-(3,5 dihydroxy)benzoate as beige crystals.
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m xture was partitioned between ethyl acetate and a saturated sodi um
chloride solution. 15 The organi c phase was washed repeatedly with water,
dri ed ovewogodiasm sul fate, filtered and concentrated by POTAITH02/00391
evapor ati on. Chromatography of the residue on 240 g silica gel using first
tol uene: ethyl acetate (4:1) then (7:3) yielded 2.15 g (42 %
3,5-bis[(8-{2- nethoxy-4-[(1 E)-3-nethoxy-3-oxo- | -propenyl]phenoxy}
octyl)oxy] benzyl al cohol as colorless oil. 20 Preparation of 1,6-hexandi ol
bis-(3,5 di hydroxy benzoate 4.85 g (31.5 mml) 3, 5-dinitrobenzoic acid was
suspended i n SYNTHEARENANMPLEE. 4.80 g (31.5 mmol)

1, 8-di azabi cycl o[ 5. 4. O] undec- 7-ene( 1, 5-5) (DBU) were added dropw se 25 over
a period of 10 mnutes. 3.66 g (15 0 nnDI) 1, 6-di bronohexane were added and
t he resultrngﬁ -3 136-f.eaction
m xt ure was cool en par yi wat er .
The organi & phar SNZ0Y e aniby } amii : sodi um
sulfate, filtered and concentrated by rotary evapor ati on. Chromat ography
of the residue on 240 g silica gel using first 30 toluene:ethyl acetate

(4:1) then (1:1) as uagt yielded 3.39 g (53 %9 of 1,6-hexandiol bis-(3,5
di hydr oxy) benzo@g/z@eq ge crystals. 28 WO 03/008472 PCTP 0 ]
SYNTHETI C EXAMPKLE 2 repdr t| on,of 1, 8-octandi ol 0 o ©

bi s-[3, 5-bis({-22- brs[( E) 3- et hoxy- 3- oxo- 1- 5 penyllben@oy} oxy

met hyl | pr opanoy), awi :enzo e 00- -oo0 ODooO

o) 0
0 J—\_/—\)—Q
03 SQL«

0.86 g (0.978 mmol) 1,8-octandiol bis(3,5-bis{[2,2,-

10 bis(hydroxymethyl)propanoyl]amino}benzoate, 1.815g (8.80 mmol) 4-[(1E)-3-
methoxy-3-oxo-1-propenyl]benzoic acid, , 0.29 g (.978 mmol) 4-(dimethylamino)-
pyridinium p-toluenesulfonate in 30 ml dichloromethane and 10 ml tetrahydrofurane
was cooled to 0°C and 1.73 g (8.37 mmol) N,N’-dicyclohexylcarbodiimide were added.
The mixture was subsequently allowed to react for 48 hours at 25°C and filtered. The

15 filtrate was concentrated by evaporation. The crude product was first purified by
chromatography on 150 g silica gel using toluene:ethyl acetate (7:3) as eluant then was
reprecipitated form THF (20 ml) into 400 ml methanol to yield 1.86 g (80%) 1,8-
octandiol bis-[3,5-bis({-2,2-bis[({4-[(1 E)-3-methoxy-3-0x0-1-propenyl]benzoyl}
oxy)methyl]propanoyl}amino)]benzoate ("Dendrimer 2") as white powder. Tg = 83 °C.

20
The intermediates used as starting material were prepared in accordance with the
following procedure.
Preparation of 1,8-octandiol bis(3.,5 diamino)benzoate

25
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OO OO -0O0O/ - ONNO\ OO OOOOO-OV\V/ OV/ A\ OO- 0.8 ¢
(0.978 mmol ) 1, 8-octandiol bis(3,5-bis{[2,62, 10

bi s( hydr ow@reewbsald pr opanoyl | am no} benzoate, 1.815g (8. 8®CrraHop/0d39i( 1E) - 3-
met hoxy- 3- oxo- 1- pr openyl ] benzoic acid,, 0.29 g (.978 mmol)

4- (di met hyl am no) - pyridi ni um p-tol uenesul fonate in 30 m dichl oronet hane
and 10 m tetrahydrofurane was cooled to OC and 1.73 g (8.37 mmol)

N, N -di I I8 b t |
N Lomed Lo 1 e G5 EbR TerGoutfoig bR nipiEn AL HER ISR B SRR
concentratedoﬁyﬂbmhﬁﬁ%dhnahﬂﬁﬁhmmmkumdlﬁmddrnh-EBS6EK?$14ﬁmm?fﬁ?g:g¥

h 50 I ene: e ace e as
cluant +pen siefds Bandiak ad 818 @ K MBI Bovat emmions, techimbr o
yield 1.86 gtr88%8 tolss8C. I8¢ argur wh Solvad ﬁflléhcsc(f({)r ?h&lr@'ﬁ{e(réﬁtlgﬁ thixture

E) - 3- met hoxy- 3- oxo- 1- propenyl | benzoyl }  oxy) met hyl | propanoyl }

ani no) | bedz o#ae then pertidioherhetwedn eflayl whitate apdwaisr andrigitere® The orgad® phase

i nternedi ate r re..nre ed.in accordance with
the- fol| o N3 SEeRTerRhRll % REE o) oG o B MRt G Efi i n e

di am no) benzbﬁtcﬁary%aﬂ)@a’[m '!DB&‘ ﬁﬁ&éﬁrﬂdma@ﬂ@ﬁ/r&ﬁ)&%lhsea floin g (6.68 mMol)
1, 8- oct andi ol s (3, E}Wdl nit o)benz te wgre di ssolved in a mxture of 150

mM N, N-di net ﬁS}i‘V éar%fr?d pHxtge Fampethenol siglded 24408 §731%) of ¢

1,8-octandiol bis(3,5 diamino)benzoate as beige crystals.

10

Preparation of 1,8-octandiol bis(3,5-bis{[(2,2,5-trimethyl-1.3-dioxan-5-

yl)carbonvl}amino)benzoate

A mixture of 0.946 g (5.43 mmol) 2,2,5-trimethyl-1,3-dioxane-5-carboxylic acid,

15 0.500 g (1.21 mmol) 1,8-octandiol bis(3,5 diamino)benzoate, 0.14 g (0.48 mmol) 4-
(dimethylamino)pyridinium p-toluenesulfonate in 20 ml dichloromethane was cooled to
0° C and 1.24 g (6.03 mmol) N,N’-dicyclohexylcarbodiimide were added. The mixture
was subsequently allowed to react for 72 hours at 25 °C and filtered. The filtrate was
concentrated by evaporation. Chromatography of the residue on 150 g silica gel using

20  tert. butyl-methyl ether:ethyl acetate 3:1 as eluant yielded 1.10 g (87%) 1,8-octandiol
bis(3,5-bis{[(2,2,5-trimethyl-1,3-dioxan-5-yl)carbonyl } amino)benzoate as white
crystals.

Preparation of 1.8-octandiol bis(3.5-bis{[2.2.-

25  bis(hydroxymethyl)propanoyl]amino }benzoate

1.10 g (1.06 mmol) 1,8-octaﬁdi01 bis(3,5-bis{[(2,2,5-trimethyl-1,3-dioxan~5-

yl)carbonyl }amino)benzoate was dissolved in 10 ml methanol and 10 ml

tetrahydrofurane. 0.50 g of Dowex 50Wx2 resin and the reaction mixture was stirred for
30 4 hours at room temperature. The Dowex resin was filtered off and washed with

tetrahydrofurane. The filtrate was concentrated by rotary evaporation yielded 0.86 g
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chl ori de hexahydrate and 8.73 g (133.56 mmol ) zinc powder were added, the
tenpera- ture rise to 45 C. The mxture was allowed to react for 2 hours.
The reactwon3fisiture 5 was then partitioned between et hyl pexatmEeENd wat er
and filtered. The organi c phase was washed repeatedly with water, dried
over sodiumsulfate, filtered and concentrated by rotary evaporation. The
crude product was first recrystallised froma ethyl acetate : hexane 2:1

m xture and It ‘ 9 . j Ol
bi s(3,5 di art %%?g%n‘g“g%ﬁ&??%’gibé%t%%’;C}ggg@rgﬁl?ge@%’pﬁ‘é@aéﬁ%ﬁ&‘gg}61%%?%%%52ndi ol
bi s( 3, 5- bi s yellewkhzrystalsret hyl - 1 3- di oxan-'5- yl)carbonyl} ami no)benzoate A
m xture of 0.946 g (5.43 mmol) 2,2,5-trinethyl-1, 3-di oxane-5-carboxylic
acid, 15 0.500 g (1.21 nmol) 1, 8-octandiol bis(3,5 diam no)benzoate, 0.14 g
(0.48 muol ) 4- (dinethylam no)pyridinium p-toluenesul fonate in 20 m

di chl oronet hane was cooled to O C and 1.24 g (6.03 nmmol)

N, N - di cyél chENYHELIGEXAMPEE 3wer e added. The nixture was subsequently
allowed to react for 72 hours at 25 C and filtered. The filtrate was
concentrated by evaporation. Chromatography of the residue on 150 g silica
gel using 20Pseparhtionbaftoy{[3fethiblyB.Seis{€8-{ Bnivgiloxgaiel( BEr3-dicthoxg-ebreat yi el ded
1.10 g (87%_1, 8- clt]ndi ol )
bi s( 3, 5- bi s{}ERY IBRGNOK Y fhoxylbenzylloxyibenzaylloxyihexyd mathacrlaten o n s 0at e as
white crystals. Preparation of 1,8-octandiol bis(3,5-bis{(2,2,- 25

bi s( hydr oxynet hyl ) pr opangyl | am no} benzoate 1.10 g- (1.06 mmol) 1, 8-octandi ol
bi s(3,5-bi s{[(2, 2, 5-trjogt hyl -1, 3-di oxan-5- vyl )carbonyl } am no) benzoate was
di ssolved in 10 nb ng @ A~ tetrahydrofurane. 0.50 g of Dowex
50Wk2 resin and th T/m Xt s stirred for 30 4 hours at room
tenperature. The Dowex resin was filtergdhoff and washed with
tetrahydrofurane. The fpltrate was cong aX ed by rotary evaporation

yielded 0.86 g 30 /0 (21003 (92% 1, 8-oct andi ol
bi s(3, 5-bi s{[2, 2% ftoxynmethyl ) propanoyl J\ani no} Jbenzoate as

4 OXYIDCRZQ

-0
~© o_/_\_/_o)._/<
A A YA °
b_ O
& o
10 -0

1.10 g (1.31 mmol) 3,5-bis[(8-{2-methoxy-4-[(1E)-3-methoxy-3-0x0-1-
propenyl]phenoxy}octyl)oxy]benzyl bromide, 0.204 g (0.63 mmol) 6-
(methacryloyloxy)hexyl 3,5-dihydroxybenzoate, 17 mg (0.06 mmol) 18-Crown-6 were
15 dissolved in 20 ml 2-butanone. 0.114 g (0.82 mmol) potassium carbonate were added.
The reaction suspension was then heated at reflux temperature for 24 hours. The
reaction mixture was partitioned between ethyl acetate and water. The organic phase
was washed repeatedly with water, dried over sodium sulfate, filtered and concentrated
by rotary evaporation. Chromatography of the residue on 10 g LiChroprep RP-18 using
20 first Acetonitrile then tetrahydrofurane) as eluant yielded 0.90 g (77 %) 6-{[3,5-
bis({3,5-bis[(8-{2-methoxy-4-[(1E)-3-methoxy-3-0xo0-1-
propenyl]phenoxy}octyl)oxy]benzyl} oxy)benzoyl]Joxy}hexyl methacrylate

("Dendrimer 3") as colorless oil.
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yel l owi sh crystals. 5 SYNTHETI C EXAMPLE 3 Preparation of 6-{[3,5-bis
{3, 5-bi sf (8-{2-nmet hoxy-4-[(1E) - 3-net hoxy- 3- oxo- 1- propenyl | phenoxy}octyl
oxy] benzywbaeggpddaenzo | 1|1 oxy} hexyl nethacrylate. o- o -0 POT/GH0200391 -0 -0
Ooo0O0 o0 O0--~ -0 0-~1010- 1.10 g (1.31 mMmuol)
3, 5-bi s[ (8-{2- net hoxy-4-[ (1E) - 3- net hoxy- 3- oxo- 1-
propenyl ] phenoxy}octyl ) oxy] benzyl brom de, 0.204 g (0.63 mvol) 6-
(met hacryl oyl oxy) hexyl 3, 5-di hydr oxybenzoate, 17 ng (0.06 mmol) 18- Crown-6
were 15 dissolved in 20 m 2-butanone. 0.114 g (0.82 mmol) potassium
car bonat e welte iadnealiatesiived pestartting masarspwarsi prepanakin hesnddvea vttt the r ef | ux
terrperaturetflr 24 hours. The reaction mxture was partitioned between
ethyl acet at8 QWIS REQSEAUreThe organi ¢ phase was washed repeatedly with
water, dried over sodiumsulfate, filtered and concentrated by rotary
evapor ati on. Chromatorah of t he re5|due on 10 g Li Chroprep RP- 18 using
20 first Acdiropdrs phe 5 2 AAHNORYAF-| 3 ymethoxyr319¥8-lyj el ded 0.90 g (77
% 6- {[3,5 blsf %Q oxvbedBt [(1 E) - 3- met hoxy- 3- oxo- 1-
propenyl ] ph%ﬁ%ﬂ@n@ﬁ%{%&%ﬂoyl ] oxy} hexyl methacryl ate
("Dendrinmer 3") as colorless oil.

2.39 g (3.08 mmol) of 3,5-bis[(8- {2-methoxy-4-[(1E)-3-methoxy-3-o0x0-1-

propenyl]phenoxy}octyl)oxy] benzyl alcohol, 1,14 g(3.42 mmol) tetrabromomethane

10  were dissolved in 25 ml dichloromethane. The solution was subsequently cooled to 0 °C
and a solution of 0.86 g (3.29 mmol) triphenylphosphine in 20 ml dichloromethane was
added dropwise thereto over a period of 1 hour. The mixture was subsequently allowed
to react for 20 h at 25 °C and reduced in volume by evaporation. Chromatography of the
residue on 120 g silica gel using first toluene:ethyl acetate (19:1) then (4:1) as eluant

15  yielded 1.94 g (78%) 3,5-bis[(8- {2-methoxy-4-[(1E)-3-methoxy-3-oxo-1-
propenyl]phenoxy}octyl)oxy]benzyl bromide as colorless oil.

Preparation of 6-(methacryloyloxy)hexyl 3.5-dihydroxybenzoate

20 2.27 g (14.72 mmol) 3,5-dihydroxybenzoic acid was dissolved in 32 ml N,N-
dimethylformamide. A solution of 2.24 g (14.72 mmol)
1,8-diazabicyclo[5.4.0Jundec-7-ene(1,5-5) (DBU) and 17 ml N,N-dimethylformamide
were added dropwise over a period of 30 minutes. A solution of 3.96 g (13.38 mmol) 6-
jodohexyl 2-methacrylate and 17 ml N,N-dimethylformamide were added dropwise

25 over a period of 40 minutes and the resulting mixture was then allowed to react for 22
hours at 25°C. The reaction mixture was cooled and then partitioned between ethyl
acetate and water. The organic phase was washed repeatedly with water, dried over
sodium sulfate, filtered and concentrated by rotary evaporation. Chromatography of the
residue on 110 g silica gel using first toluene:ethyl acetate (4:1) then (7:3) as eluant

30 vyielded 3.57 g (80 %) 6-(methacryloyloxy)hexyl 3,5-dihydroxybenzoate as white

powder.
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31 WD 03/008472 PCT/ CHO2/ 00391 The internedi ates used as starting materia
were prepared in accordance with the follow ng procedure. 5 Preparation of
3 5-bi s[ (wofoznemarhox4- [ ( 1E) - 3- met hoxy- 3- oxo- 1- PCT/CH02/00391
propenyl | phenoxy}octyl ) oxyl benzyl bromde 2.39 g (3.08 mmol) of

3, 5-bi s[ (8-{2-net hoxy-4-[ (| E) - 3- net hoxy- 3- oxo- 1-
propenyl ] phenoxy}octyl)oxy] benzyl al cohol, 1,14 g(3.42 mol)

tetrabronnngg et AT i.sgolved.in 25 m dichl oronet hane. The sol ution
was subsequ and a solution of 0.86 g (3.29 mmol)

tri phenyl phosphine in 20 m dichl oronet hane was added dropw se thereto
over a periqd of 1 hour, The m xture was subsequently allowed to react for
20 h at 25 SRETIZR DM e by evapor ati on. Chr omat ogr aphy of the
residue on 120 g silica gel using first toluene: ethyl acetate (19:1) then
(4:1) as eluant 15 yielded 1.94 g (78%

3, 5- bi s[ (8- {2migutrenfy)-38[g (OR)!6 3amel) PorgriBerskand]0.4 predp Y4 mrdhoxy}

o (et hacr yiebg e RBx R AR ) D) Lo b 3Ty e8 rdPytar drsesnedy
3, 5- di hydr oxyR8RBIRiteheAThéltubd Svad it Qkal&Purider somhnd\bthreddit BBLO YT 1@IRM de. A
solution of 2.24 % (14.72 nmol ) 1,8-diazabicyclOL§.4.0]undec-7-ene(1,5-5)

(DBU) and 17Theiresyltieecnobwnenprecipitptad inle S0l duiadunihy cdpnpadkedizeted.alliger i od of
30 mi nut es. ' . - . | at
o 17 QRS e SmiductE b b G BT 0l UGN il TR LY 22

m nut es, 1&and30 k] Pelsll {{61{{3, fabis( {8, B bisH 8- Chaathat - &) Bemethact-3-oro-122  hour s
at 25C. The reactjon m xtur coql ed. and then partitioned between ethyl
acetate andIMBQ%WhPW%@X%¥@§§P£ﬁBﬂ§§ Oﬁg@ﬂﬁgg @8§P§B&89i6ﬂ9dﬂﬂgﬁﬂﬁﬁﬁéF,
dried over sggli su t {:Ltefed and concentrated by rotary
evaporationfl%ﬁggggtdéégdﬁC’% t%ﬁf residue on 110 g silica gel using first
toluene: ethyl acetate (4:1) then (7:3) as eluant 30 yielded 3.57 g (80 %

6- (et hacryl oyl oxy) hexyl 3, 5-di hydroxybenzoate as white powder. 32

15 SYNTHETIC EXAMPLE 5

Preparation of di[3.5-bis({4-[3.5-bis[({6-[(2-0x0-2H-chromen-7-

vDoxvylhexyl}oxy)carbonyllphenoxylbutoxy} carbonyl)phenyl] 1,1-biphenyl-4.4’-

dicarboxylate
20

040 Or~~~p o

w ;%3,0’—\_0 A g~~~ 0

OTO C,O\/\/\/\o R o o O
: © Q (8] O/\/\/\’O\Q

OJ:O\/@O’\/\/\’O g OO o

_ 3}0_/—0 & 0 OQ
-,
°© 0\/\/\/‘*0’@[

0.28 g (1.0 mmol) 4,4’-Biphenyldicarbonyl chloride, 4.00 g (2.5 mmol) 1,3-bis(4-{3,5-
bis[({6-[(2-0x0-2H-chromen-7-yl)oxy]hexyl } oxy)carbonyl]phenoxy} butyl)

25 S-hydroxyisophthalate and 6 mg (0.05 mmol) 4-dimethylaminopyridine were added in
50 ml toluene . Thereafter 5.0 ml pyridine were added and the reaction mixture was \

allowed to react for 18 hours at refluxing temperature. The reaction mixture was
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WD 03/ 008472 PCT/ CHO2/ 00391 SYNTHETI C EXAMPLE 4 Pol yneri zati on of
Dendrinmer 3 5 A mxture of 0.398 g (0.216 nmol) Dendriner 3 and 0.4 ng
(0. 0024 mwolop/oosa7n’ - azoi sobutyronitrile (AIBN) in 0.50 m PEMCH02/00391
tetrahydrofuran (THF) was degassed in a seal able tube. The tube was then
seal ed under argon and stirred at 60 C for 16.5 h. The resulting pol yner
precipitated into 50 m t.butyl-nmethyl ether and collected. The pol yner

vas 1 opr eci BhrtiAbed Yei08en U1 aéetble Fhd whidh. ArRQrfhni O whdhed fkglelly12 9 10

Pol y- [ 1- [ 6- ¥t vButdsi diigdiyver baditin ulfze, fitermsband 4oh¢ehEpted byredtayeyaraticor. 1-

| ] ph t I t hyl et hyl en
] "he s Bof e chieat e e aR g S ARE BT S ot tE 5
Prepar at i onLifhrolpres RP- 18 fiklidd i33,5-Un($4- iﬁb[s(%64(@o;2ﬂ‘hﬂ%ﬁﬁﬁéﬁ =
yl ) oxy] hexyl | oxy) car bonyl | henoxyl but oxy} car bonl ) phen 1 blghenyl 4,4 -

di car boxyl a¥go %yt}oeylc@tbeny ﬂplxﬁp%y}@tw cggbgrydp enyd)] ly@r]bmhenylﬁ1 0. 28
g (1.0 mmol éwérb% lg[ephenyl di carbonyl chloride, 4.00 g (2.5 mmuol)

1, 3-bis(4-{3, Bia ({6-](2-oxo0-2H chronen-7-yl ) oxy] hexyl }

oxy) car bonyl ] phenoxy} but yl ) 25 5- hydroxyi sophthal ate and 6 ng (0.05 mmol)

4-di et hyl angg nopyri lnewe t ol uene. Thereaffer 5.0 m
pyri di neywe&b HE%BH’ ass E’ﬁ{éﬂﬁﬁ‘f'ﬁ?@r%&? 13, A¢ C?qut‘g?fct for 18

hour s at rem]mlﬁgplto@m% ature. The reaction m xture was 33 WO 03/008472
PCT/ CHOZ/ 00391

Preparation of 7-(6-chlorohexyl) coumarin

Preparation can be carried out analogously to Synthetic Example 1 using 16.2 g
(100 mmol) 7-Hydroxycoumarin, 14.3 g (105 mmol) 6-chlorohexanol, 28.8 g
15 (110 mmol) triphenylphosphine and 47.9 g (110 mmol) of a 40 % solution of

azodicarboxylic acid diethyl ester in toluene to yielded 7-(6-chlorohexyl) coumarin.

Preparation of bis {6-[(2-0x0-2H-chromen-7-yDoxylhexyl} 5-hvdroxvisophthalate

20 5.64 g (20.0 mmol) 7-(6-chlorohexyl) coumarin and 1.82 g (10.0 mmol)
5-hydroxyisophthalic acid were dissolved in 240 ml 1-methyl-2-pyrrolidon. 4.87 g
(58.0 mmol) sodium hydrogencarbonate were added. The reaction suspension was then
heated at 80 °C for 4 hours. The reaction mixture was partitioned between ethyl acetate
and water. The organic phase was water, dried over sodium sulfate, filtered and

25 concentrated by rotary evaporation. Chromatography of the residue yielded bis{6-[(2-
0x0-2H-chromen-7-yl)oxylhexyl} 5-hydroxyisophthalate.

Preparation of bis{6-[(2-ox0-2H-chromen-7-yDoxylhexyl} 5-(4-

chlorobutoxy)isophthalate
30

Preparation can be carried out analogously to Synthetic Example 1 using 6.71 g

(10.0 mmot) bis{6-[(2-0x0-2H-chromen-7-yl)oxylhexyl} 5-hydroxyisophthalate, 1.14 g
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partitioned between ethyl acetate and water. The organi c phase was washed
repeatedly wth water, dried over sodiumsulfate, filtered and
concent r awed3loys4rnt ary evaporation. First chronat ogr aphy Pefi/GHee/0033i due on
silica gel and second chromatography on Li Chroprep RP- 18 yi el ded
di[3,5-bis({4-[3,5-bis[({ 6-[(2-0x0-2Hchronen-7 5

yl ) oxy] hexyl } oxy) car bonyl ] phenoxy] but oxy} car bonyl ) phenyl ]

1, 1-bi phenylc mlsﬁmol?ihgﬁromsﬂu%s} 28R% Ql@b%ﬂ%ﬁ'tﬁﬁl?eﬁyl&iﬁ@s%hﬁx% afd arﬁ;lgw

material were prepa I'n accordance With t f'ol | ow ng procedure.
Pr epar at i on (bf. O ?m(lcﬂ) ofid 60 Bhsokytion 06 @mﬂacrarbp)@he peid diathyh egfeminbeluenerto W@Id out

Ry oF oxycolETI o1 %c@%@%@* o0 0 neshr iR 15 (120 o)

triphenylphosphlne and 47.9 g (110 nmmol) of a 40 %solution of
azodlcarboxyllc aci d dleth I ester in toluene to yi el ded 7-(6-chl orohexyl)
counari n.5 plaengraiioned | Srbipfde{3cmbisl(50-Hilepxopighromen=77- y| oxy] hexyl }

5- hydr oxyi sqQj : : ; BohfabhRfohexyl ) coumarin and
1.82 g (10.0°mm Ny dr oxXyT sophtrt ' 'ssolved in 240 n

1-net hyl - 2-pyrrolidon. 4.87 g (58.0 mml) sodi um hydrogencarbonate were

added. The reaction suspension was, t hen e 4 ho The
reaction m ﬁrﬁ?aéatwgsca’ﬁggf?rpfe‘gﬂ‘ét&s B?We‘@ﬁlggﬁt%%g ?%{)aimoé)%lé%[(%\/ﬁf%%ﬁme
organi ¢ phasc%rdm&l V) 8XyThkyl 185l (QViabrobadikRopHinhRtL 1.80 i (1 @0@smand 25
concentr at ed rotarﬁ evapor ati on. Chromat ograp héyOf t he residue %Felded

his {6-[{®- i:hxdrczzﬁnm tbﬁbﬁureagd ﬂ@%g](ﬁ&szym}wl%smw Jiogesatbeantatxyie

Preparation o b yl)ox Iy hexy} 5-(4-
chlorobutoxy §s§Sﬁ§%a|é§§33§? rep ?%8¥§%12an be carried out anal ogously to
Synt heti c E)(}&)my}heiyl}l@dyﬂl@rlﬁm?;ﬂ]pl@n()iﬂbﬁtyﬂ‘r)ﬁ)hydroxylsophthalate

bi s{6-[ (2- oxo- 2H chronen-7-yl ) oxy] hexyl } 5-hydroxyi sophthalate, 1.14 g 34
WO 03/ 008472 PCT/ CHO2/ 00391
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(10.5 mol ) 4-chloro- 1 -butanol, 2.88 g (11.0 nmol) tri phenyl phosphi ne and
4.79 g (11.0 mmol) of a 40 % sol ution of azodi carboxylic acid diethyl
ester in wolaeoa’to yield bis{6-[(2-o0x0-2H chronen-7-yl) @xyjdumzpdiov

5- (4-chl or obut oxy) i sopht hal ate. 5 Preparation of 1

, 3-bi s(4-{3,5-bisr({6-1(2-0xo0-2H chronen-7 yl oxy] hex

1} oxy) car bonyl ] phenoxyl butyl ) 5-hydroxyi sopht hal ate Preparati on can be
carried out as above using-15.2 g (20.0 nmol) bis{6-[(2-o0x0-2H
chromen-7-yl) ox 5- % -chl or obut oxy) i sophthal ate, 1.82 g (10.0 mmol)
10 5- hydr oxypg8 al-dabpeliand 4 87 g (58.0 nmol) sodi um hydr ogencar bonat e
to yield 1, 3- bIS(4 { 3,5-bis[({6- [(2 oxo0- 2H chr onen- 7-

yl ) oxy] hexyl } oxy) car bonyl ] phenoxy} butyl ) 5-hydroxyi sophthal ate. 35 WD
03/008472 PCFfeﬁbi@ﬁéxﬂaﬂaLl-tﬁmm-EisHXAM[(ﬁ Hr-fél:ia)lﬂabx@m-tmtenvﬂnhenoxv}

1,1, 1-tri f4- -b | | phenoxy} 5

hexanoyl ) PRy RS R A G APAR N ORI SRRV YIRAS $HANC cet hane o0 O
00~I~II~Ie0000 OOOOOOOOOTOOTOO 000r~r0 0L
Ooyov--~~--~0 0o O00r r O0O0O-EOO rrOOOOOO 1009(339

mol ) 6-{4-[ (1E)- 3- oxo- I-butenyl ﬂ noxy} h a yl chloride were 10 dil uted
in a small amount of tetrahydofu né and adffedat 0 C dropwise to a
sol ution of

(o] (o] (o] (o] (o] (o]
N OO <. .
/ o 8%0 o}_€8 — 0 \
< Y] 0 0 o OO_\\_<O
(o} o]

1.00 g ( 3.39 mmol) 6-{4-[(1E)-3-oxo-1-butenyl]phenoxy} hexanoyl chloride were

10 diluted in a small amount of tetrahydofurane and added at 0 °C dropwise to a solution of
0.35 g(0.26 mmol) 1,1,1-tris[4-{([2,2-bis{([2,2-bis {hydroxymethyl } propanoyl]
oxy)methyl} propanoyl]oxy)phenyl} lethane, 0.180 g (1.47 mmol)
4-dimethylaminopyridine, 0.446 g (4.41 mmol) triethylamine and 20 ml
tetrahydrofurane. After stirring at 0 °C for 1 hour, the mixture was allowed to react at

15 25 °C for a further 24 hours. The mixture was concentrated by rotary evaporation. The
residue was dissolved in dichloromethane washed repeatedly first with a saturated
sodium hydrogencarbonte solution and then with 2N HCL. The organic phase was dried
over sodium sulfate, filtered and concentrated by rotary evaporation. The dendrimer was
reprecipitated from tetrahydrofurane into methanol to yield 1,1,1-tris[4-{([2,2-bis{([2,2-

20 bis{[(6-{4-[(1E)-3-0x0-1-butenyl}phenoxy}
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0.35 g (0.26 mml)

1,1,1-tris[4-{([2,2-bis{([2,2-bis{hydroxynet hyl } propanoyl] oxy)nethyl}

pr opanoylwomsydgahenyl } ] ethane, 0.180 g (1.47 nmol) PCT/CH02/00391

4- di met hyl am nopyridine, 0.446 g (4.41 mol) triethylam ne and 20 n

tetrahydrofurane. After stirring at O C for 1 hour, the m xture was all owed

to react at 15 25 C for a further 24 hours. The m xture was concentrated by

rotary eVapq{e&hﬂ@Dox%}ﬂ%thyﬂ}eﬁbHM% W8Sy Re&S D ﬁﬂmy}]&wﬂk Sl peghaane washed

repeatedly first with a saturated  sodi um rogencarbonte sol ution and

then"with 2N HCl1. The organic phase was drled over sodium sul fate,

filtered an I I S

Fepr oci pi 1 at S TR eSSt B ldbeRR el prpled H3c UG R, Wi o8

1,1-tris[4- {;(rb&dﬁfd}iesér(l{ea bg% F2&hei M. i Maerdmolédules BPOR 30;(4)961L and with the

-butenyl] hengx { 03/ 008472 PCT/ CH02/ 00391 hexanoyl ) oxy] met hyl }

pr opanoy! ‘{}!ﬁﬂ’é TP ‘}"i? Yanoyl ] oxy) phenyl }] et hane. The internediates used

as starting material were prepared in accordance with the procedure

descri bed by Frechet, J.M in Macronol ecul es 1998, 31, 4061, and with the

5 fol | owi ng Rmm%ﬁﬁﬁmmbmfl-enyl]phenoxv}hexanoic acid

6-{4-[ (1E) - 3- ooxobut - | - enyl ] phenoxy} hexanoic acid 1.62 g (10.0 muol)

4- Hydr oxybenzyl i deneacetone, 3.98 g (15.0 mmvl) tetrahydro-2H 10

pyran- 2-yl S}MQﬂﬂp@ﬁﬁmm&@dﬂwﬁz&Iﬁﬂmb%@%nbm ¢ Hfdb.oRintdy) keediyvaro-2id.- 3. 45
g (25.0 mol) oédf5|un1carbonate we e E’g e re% tion_suspensi on was

then heat 8d P OrgRroneniigeste Wemlissels ﬂIPNrN imethy rﬁ)&’é“l‘%a?f‘ﬁtgi oned

bet ween et hyls @%@fﬁo@d@guﬁ cafbBhtE %ﬁéiad%e@mrséaheﬁ g&ge&@d&'\%sqgm Héa@ed
organi ¢ phase was washed repeatedly with water, dried over sodiumsulfate,
filtered andatd0fi€dnt 8 hows "ByerﬁmlanmlewWasmaﬁdmnedhetmﬁn ethyi astatstemda

di ssolved in t r ahydr of ane Cl caonc rat was,, added.
The- i xtur e a0 rodfih ARORLA TP THESrgbaopEiehy SATRER! Bt ENA P

di chl or onet hamer, ared oaersadlumhﬁ@te smthrwrarﬁl%aemﬁ@tea%%ﬂa@hvaﬁét@u&f gapi c
phase was washed repeat edl y dried over sodiumsulfate,

filteredlandesignewas ﬁiléﬂtoé‘ffdb? 59 atl é%tgphédfaﬁﬁmqnéd mbHC] ¢euentrated was added.
6-{4- [ (1E) - 3rRoxalute was Sitd APSRexy) Q?ﬁl?rﬂ Oﬁaq’nt?&feg betaden dichloromethane and

a saturated sodium chloride solution. The organic phase was washed repeatedly with

water, dried over sodium sulfate, filtered and concentrated by rotary evaporation to
yield 6-{4-[(1E)-3-ooxobut-1-enyl]phenoxy}hexanoic acid.
20

EXAMPLE 1

Preparation of alignment layers using Dendrimer 3

25

a/ Preparation of alienment layers

A 1%wt solution of the photoreactive Dendrimer 3, including or not a 2%wt of a
photoinitiator (Irgacure 184 from Ciba), in cyclopentanone was spin coated at 3000 rpm
onto glass plates. The layers were annealed at temperature above 70 °C to remove

30 residual solvent and treated using various cross-linking conditions:
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EXAMPLE 1 Preparation of alignnment |ayers using Dendriner 3 25 a/
Preparation of alignnment |layers A 1 % solution of the photoreactive
Dendr i merw®,03i0683rudi ng or not a 2%v of a photoinitiator PCrrgre00d®1 184
fromdCi ba), in cyclopentanone was spin coated at 3000 rpm onto gl ass

pl ates. The | ayers were anneal ed at tenperature above 70 C t.0o renove 30
resi dual solvent and treated using various cross-linking conditions: 37 WO
03/ 008472 PCTtciridt QOBRl ayeks W@?éfﬁﬁ&la‘ébd ﬂﬂﬂsdtﬁ)\pﬂf @VW@ghetd drbRdinkitgd W th

I sotropic UVI|ght to cross-link the ‘polynerisab roups; then exposed to
linearly pol BRlynedsabl? growst thap expoged @rienfe YB?iaftl%?d le% ighiWihen efergmmto3s0 W

mercury highg . 3«1 rs were exposed to
l'inearly pol aérqﬁ% 4&%50%?&?@1&?&%@ %ﬂv‘? then irradiated with
| sotropic UVl"felaglhﬁntﬂoThﬂlagas bvlerdembgdpmhyem]ylp@tﬂmized UNolmgm as indiea¢drent 3:
The | ayers are ex| osed .t ear d UV- ht a | t aneousl y
cross-1i nEed ARV ewagfag@s‘ﬁ‘lrf}é YXIBWM?%F%% thﬁpPB@fPa%{f? FPSaner
The resul tingrdafy@i $: TS BydrH &R cKPbsed EORLRH gbrahz@d\UVCiE’mffdﬁﬁﬁlt%ﬁﬁy :
(avail able from_ Vantico AG, anneal ed at g C for m nutes and then
Cross- I|nkedCf@P%-hnkeéémﬁ@rﬁﬂzathPhQ%ht for 5 minutes. The total LCP film
thi ckness is about 1 mcroneter. Cbservation of the coatings between
crossed pol arizers showed that the liquid crystal is uniformly oriented

for exposur ebmeﬁggmmqg@r(ﬁﬁoﬁrﬂdygm Using a tilt conpensator and a 15
pol ari zati on_m crosco the orientation direction of LCP nolecul es was

est abl i sH8d The reﬁ@tlpafaaéqsewerQ then ﬁ@n@patéémtb@néﬁml}mﬁ@c%é ﬁav&aﬂahlw/ﬁpng ht
whi ch had |
| C ad i ri/%ﬁ‘ﬁc%t,gé) tdpﬁ‘elgle% a{t 96”@’}& lﬁlrtess i %c?% 1(}{?%‘}19’#&‘%0@0 €AV <i des

1000: 1 was neasure reparation o
facing i nwartlght fmofaﬁmdxtqssl Thewotdl LG iﬂnamdkﬁes]s maabmt & nasartzr.adbsetvation of

arallel-sid cells usin | ass res roneters.thickness as
Epa cer %e coatings between cro se% po?anz 1% sﬁowed t?xat the 11qu1 crysta ?s uniformly

oriented for exposure energies above 66 mJ/cm?. Using a tilt compensator and a
15 polarization microscope, the orientation direction of LCP molecules was established to
be parallel to the direction of polarization of UV light which had irradiated the

alignment layers. Contrast ratio as high as 1000:1 was measured.

¢/ Preparation of an LC cell

20  With the coated sides facing inwards, coated plates from Example 1a were assembled
into parallel-sided LC cells using glass spheres of 20 micrometers thickness as spacer.
Two different cells, celll and cell2, were prepared using alignment layers according to
treatment 1 and treatment 2, respectively. The cells were filled with a nematic liquid
crystal mixture MLC12000-000 (Merck) at a temperature well above it's nematic-

25 isotropic transition temperature (T = 89 °C), and slowly cooled to room temperature.
Observation of the prepared cell between crossed polarizers showed that the liquid
crystal is uniformly oriented. Using a tilting compensator and a polarization
microscope, the orientation direction of the LC molecules was established to be parallel
to the direction of polarization of UV light which had irradiated the alignment layers.

30 For both cells the tilt angle generated in the LC layer, measured using the standard
crystal rotation method (TBA105 from Autronics Melchers), was 0.2°. It was also found
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Two different cells, cell | and cel 12, were prepared using alignnment |ayers
according to treatnent 1 and treatnent 2, respectively. The cells were
filled wwwboa/ossamatic liquid crystal mxture M.C 12000- 0@OT((¥rob391at a
tenperature well above it's nematic 25 isotropic transition tenperature (Tc
=89 C, and slowy cooled to roomtenperature. OCbservation of the
prepared cel | between crossed pol arizers showed that the liquid crystal is
uni fornly or ttentlbthindfinnigne requited ngakimthe NEahixtura il sthafled @figzfé i on

m croscope, the orj égtl 0 i-rection of the LC nol ecul es was establi shed
to be parall Ieatmteﬂtfﬂ €t%on of polarization of U |light which had
irradi ated the alignnment Iayers. 30 For both cells the tilt angle generated
in the LC layer, measured using the standard crystal rotation nmethod (TBA
105 from Autronics Melchers), was 0.2. It was also found 38 WD 03/008472
PCT/CI-lOZ/gOS%%AI\;Ip ol | lum nation tinmes required to align the LC m xture
are smal | ér Usrng—lﬂjére treatnent 1 of Exanple la." 5 EXAMPLE 2 Preparation
of alignnent |avers using mxtures of Dendrimer 3 and a photoactive

nmononer 10 SIutlQn SI L A b| nary mxture of 90 %of photoreactlve

Dendri mer 3 ahé st B , : ‘ [

WO 00/ 551 10m'3,ﬂgm|epcl ud| ng 2 parts of a phot oi n|t| ator (I rgacure 184 from
Ci ba) was added to cycl opentanone to achieve a 2 % solution. The sol ution
was then stirred at roomtenperature for 10 mnutes and filtered over a

phot or eact v SokubBe sl A v migirait P b REehrsea e OB e et | Gl o or Sl
| and incl UdFﬁ'@oa%tlpaﬁﬁofﬁo@lEr &f tAb §fpe ditclokad ArwWOLGM@STIUD And dtdid I AiRAh, Was
added to cyc opent anone to achieve a 2 % solution. The solution was then
stirred at roopipmiiner beiruee (84 fram Giba) was gddad te @V@@P@t@pnatocacmem aronet er
20 Teflon fi I 3000 r onto
two | TO coat g d)%:\;/ Sé)g.gtfbgi "glfle §ohl?tﬁ)(f'1 wad thlérf S?l?l%d%?OOﬁloﬂeHlpgr% Forqb minutes a cfn

ﬁltered overa 0.2 mlcrometer Teflon filter.

15
Solution Sol2: A binary mixture of 70 % of photoreactive Dendrimer 3 and 30 % of the
photoactive monomer used for Soll and including 2 parts of a photoinitiator (Irgacure
184 from Ciba), was added to cyclopentanone to achieve a 2 %wt solution. The solution

was then stirred at room temperature for 10 minutes filtered over a 0.2 micrometer
20 Teflon filter.

Each of these solutions was spin coated at 3000 rpm onto two ITO-coated glass plates.
The resulting films were cross-linked and linearly polarized according to treatment 1 of
Example 1a. Then the layers were assembled to fabricate LC cells as indicated in

25 Example lc. Observation of the prepared cells between crossed polarizers showed that
the liquid crystal is uniformly oriented. Using a tilting compensator and a polarization
microscope, the orientation direction of the LC molecules was established to be parallel
to the direction of polarization of UV light which had irradiated the alignment layers.
The measured tilt angle generated in the LC layer using a 66 mJ/cm2 exposure energy

30 was about 1° for alignment layers made from the solution Soll and about 90° using

alignment layers made from Sol2.
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The resulting filns were cross-linked and linearly polarized according to
treatnent 1 of Exanple 1 a. Then the |ayers were assenbled to fabricate LC
cells as wodBoes4erl in 25 Exanple 1 c. Cbservation.of the pceparedodel | s

bet ween crossed pol arizers showed that the liquid crystal is uniformy
oriented. Using a tilting conpensator and a polarization mcroscope, the
orientation direction of the LC nol ecul es was established to be parall el

to the direction of polarization of UV |ight which had irradi ated the
alignment |ayers. The neasured tilt angle generated in the LC | ayer using
a 66 ml/ cn BXAMRLIE3 energy 30 was about 1 for alignment |ayers made from
the solution Sol | and about 90 using alignnent |ayers nade from Sol2. 39
WO 03/008472 PCT/ CHO2/ 00391 EXAMPLE 3 Preparation of alignnent |ayers

usi ng Pol y- [Prkgdratidn df abighmbintd4yeds \mirp Bfly-( Bf6- { [3: 59kt ({86ybid{8-$2-methoxy-4-

1( 1E- 3- net hox -3 0XQ- 1-pr openyl | ph pbenzoyl | oxy} -

eLOX MY QX011 -DLOPSBYL | (00,4

Pol y-[ 1-[ 6- {}Léi’vfbxm s ednpatlishdi 8- { 2- rret hoxy 4 [ (1E) - 3- et hoxy- 3-
oxo- 1- propenyl [ phenoxy} octyl)oxy] benzyl} oxy)benzoyl]oxy}hexyl oxy]-1 10
met hyl et hyl ene] (Synthetic Exanple 4) in cycl opentanone was spl n coated at

780C  The 1 nyere i L (3 PR R o R B P 550, w
mer cury hi ghoxyy-epsdpesyll lﬂlﬁﬁexyTB&%l)d)@%thym@(y%dng@lewy}}&XﬁlroSy]\ABr e assenbl ed

to fabricate LC cells as descri In. Exanple 1 c Cbservatléé)n of the
pr epar ed 8el MelefpisnelLSyatitc BXmTaRIP 2inCyeioBaienonR Ates Sai5 cpf P4 30P 8Py y st al

i's uniform Yo sﬁf@tc%&edg& §tr§tésj &H%&WPW&%W&WI@O@WE I&adsivie

m cr oscope, e orienta | rection of the LC nolecules was established
to be paral Ie{posetcbtotlimeaxw pcémlzedﬂﬂ\bhglpdi‘om aié@ Mbmetcilr}UVglll prghsurglaimph Thewd
irradiated the nnent. | ayers. Tilt nerated in the LC

| ayer, whichf e\ﬁ}élf %é%g’ﬁﬁ']@ e RSP bl§q§ C&tealtt(?y%f desse g?‘?@n net hod ( TBA
105 from Aut ERahsis 1MaDSRBMAEIN a5the brophied elBBetwaémgogad BOlafix@osivuedanar gy of

33 mJ/cnR and about 19 usi n? an exposure energy of 66 mi/cn2. . EXAMPLE 4
15  the liquid crystal is uniformly oriented. Using a tilting compensator and a polarization

microscope, the orientation direction of the LC molecules was established to be parallel
to the direction of polarization of UV light which had irradiated the alignment layers.
Tilt angles are generated in the LC layer, which were measured using the standard
crystal rotation method (TBA 105 from Autronics Melchers) as of about 36° using an

20 exposure energy of 33 mJ/cm? and about 19° using an exposure energy of 66 mJ/cm?.

EXAMPLE 4

25 Preparation of alignment layers using Dendrimer 1

A 2% solution of the photoreactive Dendrimer 1 in cyclopentanone was spin coated at

3000 rpm onto glass substrates and annealed at temperature above 70 °C to remove

residual solvent. The layers were exposed to linearly polarized UV light, with energies
30 up to 660 mJ/cm?, from a 350 W mercury high pressure lamp. The intensity of the UV

light at the plate was determined as 1 mw/cm?.
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25 Preparation of alignnent |ayers using Dendrimer 1 A 2% solution of the
phot oreactive Dendrinmer 1 in cyclopentanone was spin coated at 3000 rpm
ont o gl aswoaletrat es and anneal ed at tenperature above 7@CT/GH®2/083IYDVe

resi dual solvent. The |layers were exposed to linearly polarized UV |ight,
with energies 30 up to 660 mli/cn2, froma 350 Wnercury high pressure |anp.
The intensity of the W Ilight at the plate was determned as 1 mw/ cnR. 40
WO 03/ 00847 2riRETH {s%%sseﬁbﬁa tcs MR rkAY 8F BRI s ﬁﬁﬁ&'&@&hﬁ@x&ﬁ fealyricate an
LC cell as indicate Exanpl e bservation of repar ed cel |

bet ween cr os@@@n@bmof tbepsepswdmlélb@twa@n cﬂoesedrpqlanaers shqmdat atithe iquior m y

oriented. t| e a r|zt|o nmero-.scope, the
orientation 5?9% elg 'lgdénongpﬁ?rhen Cﬂ%%eélllﬁnggscovvapge e g z?tlorblglcﬁ%r allel to
tlhe 5dir eCtSJcOpr, tte C@‘Q:hﬁfllbli dirécvion of tHANLQ n@[ﬁcul&hweﬂedﬁﬂﬂls?éd’ tadiec’ptafaﬂlelﬂaakée

al i gnnent ers e tjlt enerated in the LC ayer neasur ed using
t he st and%lr Potl%’czé"tl‘?rb‘ﬁn@?}ggﬂw ’Gﬁ%ﬂgmlaltw aligresnt dayerve [ el s), is
about 0. 2. es of a
dendri nmer a% ?g%%ﬂtageg grég{elq\%ra%ﬂ ﬂS?S?ﬁPedzuSh%r}H@&Enda?d/&g&ﬁﬁgﬁgagﬂs&l}dabr| cat ed
using a bi ndTﬁkhoﬁﬁi@meAuUmc%thre)‘ iodopud.2S of a photoreactive polyin de
(resulting formthe pol ycondensation reaction between 1,2, 3, 4-

cycl obut anet etracar boxylic acid di anhydride and 6- {2-nethoxy-4-[(1

E) - 3- oxo- 1- propenyl ] phenoxy} hexyl 3, 5-di am nobenzoate) of the type ,
di scl osed in WD A-99/15576  and 5 parts of Dendrinmer 3. The solution was
then stitPedERAMIAER t enperature for 10 nin. 20 and filtered over a 0.2
"mcrometer Teflon filter. The solution . was spin coated at 3000 rpm onto

| TO-coated gl ass plates. The resulting filnms were then predried for 15

m nut es at 1Bepacatiomdbftahemmentildiessadifeonixturboefia dendidfer &idt opotorractive

pol yi m de. Th(?. l.ates were then irradiated for 90 seconds with linearly

pol ari zed g%i of a 350 Whigh-pressure mercury vapor lanp. A liquid
crystalline mxture of diacrylates 25 (ANA3 from Rolic Research Ltd) was

spi n-coated, annealed at 50 C during 5 m nutes
15 A 2 %wt solution was fabricated using a binary mixture consisting of 95 parts of a

photoreactive polyimide (resulting form the polycondensation reaction between 1,2,3,4-
cyclobutanetetracarboxylic acid dianhydride and 6-{2-methoxy-4-[(1E)-3-o0xo0-1-
propenyl]phenoxy}hexyl 3,5-diaminobenzoate) of the type disclosed in WO-A-99/15576
and 5 parts of Dendrimer 3. The solution was then stirred at room temperature for 10 min.

20 and filtered over a 0.2 micrometer Teflon filter. The solution was spin coated at 3000 rpm
onto ITO-coated glass plates. The fesulting films were then predried for 15 minutes at
130 °C and then imidised for 1 hour at 180 °C to. form the polyimide.
The plates were then irradiated for 90 seconds with linearly polarized UV light of a
350 W high-pressure mercury vapor lamp. A liquid crystalline mixture of diacrylates

25 (AN43 from Rolic Research Ltd) was spin-coated, annealed at 50 °C during 5 minutes
and finally cross-linked with isotropic UV light for 5 minutes. The total LCP film
thickness was about 1 micrometer. Observation of the coatings between crossed
polarizers showed that the liquid crystal is uniformly oriented. Using a tilt compensator
and a polarization microscope, the orientation direction of the LCP molecules was

30 established to be parallel to the direction of polarization of UV light which had

irradiated the alignment layers. Contrast ratio as high as 1300:1 was measured. By
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and finally cross-linked with isotropic W light for 5 mnutes. The total
LCP film thickness was about 1 mcroneter. Cbservation of the coatings

bet ween cwols@eB47pol ari zers showed that the |iquid crystalPCracHmiodzm m y
oriented. Using a tilt conpensator and a polarization mcroscope, the
orientation direction of the LCP nol ecul es was 30 established to be
parallel to the direction of polarization of UV Iight which had irradiated
the al i gnnentrepaing the stinaiexpesimendtisifg 83wt @6ludisn dBHRe bh¥BRaBBAPHIRMdBY 41
WO 03/008472.P§Tﬁ 2/ Q0391 , repeati%g t he sane egggr%nent usingigg%ﬁg%)

sol ution of meoar QYR IHIYIHIG, 1A%, g0 of ory 2Ad Wes massuredove ni xt ur e,
contrast ratio of only 200:1 was neasured. 42 WO 03/008472 PCT/ CHO2/ 00391
CLAI M5 1. Photoreactive dendrinmers conprising a core portion, branching
units and termnal groups, wherein at |east one term nal group and/or
branching unit is a photoreactive 5 group. 2. Photoreactive dendrimers
according to claim1l, wherein the photoreactive groups are able to undergo
phot ocycli zation, in particular [2+2]- photocyclization. 10 3.

Phot oreacti ve dendriners according to clains 1 and 2, wherein the

phot oreactive groups are sensitive to UV or laser light, in particular
linearly polarized U/ light. 4. Photoreactive dendrinmers according to any
preceding claim wherein the photoreactive groups are ci nnanates,
coumarins, benzylidenephthalimdines, 15 benzyli deneacetophenones,

di phenyl acetyl enes stil bazol es, uracyl,  quinolinone, naleinimdes, or

ci nnanyl i dene acetic acid derivatives. 5. Photoreactive dendriners
according to claim4, wherein the photoreactive groups are cinnanates,
coumarins, benzylideneacet ophenones, or mnal einimdes. 20 6. Photoreactive
dendrinmers according to claim4, wherein the photoreactive groups are

ci nnamat es or coumnarins.

42



7. Photoreactive dendriners according to any preceding claim wherein the
25 phot oreactive groups are represented by the general fornulae la and |b:
X la Y QvB-03808332 WO 03/ 008472 PCT/ CHO2/ 00391 X B-S A 0 PYT@HH2/00391Wher ei n
the broken line indicates the point of |inkage to the outernost generation
of the dendriner and 5 A represents pyrimdine-2,5-diyl, pyridine-2,5-diyl,
2, 5-thi ophenyl ene, 2,5-furanylene, 1,4- or 2,6-naphthylene; or phenyl ene,
whi ch is unsWisAIMISt ed or nono- or poly-substituted by fluorine, chlorine
or by a cyclic, straight-chain or branched al kyl residue which is
unsubstituted nono- or poly-substituted by fluorine, chlorine, having 1 to
18 carbon atqns 10 - CH2-

i ndependent | y bléhd?@gé‘gfggéﬁ E&Iﬁ&s rEBﬁ]Em%BQ éegrr %ﬁgglenf gﬁpgg%flglt%a’gf%ﬁ%‘al

sel ected from - m'OUPs, @Derein @cllee@t pne Wrifiidal, grodfiRand/or BYchiF unit is NBré‘actwe

1-CO O, 5OCO 1-, -NR 1-CONR 1-, -CH=CH, -CC, -0OCO

-Si (CH3)2 Si ( ‘2-, wherein Rl represents hydrogen or | ower aI kyI, 15 B
represents hydrogen, or a group which is able to react or interact with a
second material |ike polyners, oligoners, nononers, photoactive polyners,

phot oacti ve 2ol {hgérresciive n@m@ﬁ@p@admg\te clemohewherein thephaioesctiv?0giBups and
S2 each i ndepenacli 0 en S gj e, bond or . a spacer unit
such as a strai g l%%%?ﬁde%ébe%@yr%gﬂdéﬁg]{ E@P %rh@ﬁ@rrﬂ%)r “RRPIORYSIZatigis ubst i t ut ed,
nmono or poly-substituted by fluorine, chlorine, having 1 to 40 carbon
at ons, V\'hl%r €51 Photoreactive dendrimers according to claims 1 and 2, wherein the photoreactive

groups are sensitive to UV or laser light, in particular linearly polarized UV light. .

4. Photoreactive dendrimers according to any preceding claim, wherein the
photoreactive groups are cinnamates, coumarins, benzylidenephthalimidines,
15 benzylideneacetophenones, diphenylacetylenes stilbazoles, uracyl, quinolinone,

maleinimides, or cinnamylidene acetic acid derivatives.

5. Photoreactive dendrimers according to claim 4, wherein the photoreactive groups

are cinnamates, coumarins, benzylideneacetophenones, or maleinimides.
20

6. Photoreactive dendrimers according to claim 4, wherein the photoreactive groups

are cinnamates or coumarins.

7. Photoreactive dendrimers according to any preceding claim, wherein the

25 photoreactive groups are represented by the general formulae Ia and Ib:
X
""" S 1 — O
\ Ia
Y Q—S;-B
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one or nore non-adjacent -CH2- groups nmay independently be replaced by a
group D, with the proviso that oxygen atons are not directly attached to
each 25 owbes/osaherein D represents a group sel ected frompPCO/CHO2QBIL
-CO0O, -OCO, -NRl-, -NR1-CO, -CONRL-, -NR1-CO- O, -0-CO NR1-,
-NR1- CO- NR1-, -CH=CH, -C=C-, 44 WD 03/008472 PCT/CH02/00391 -OCO O and
-Si (CH3)2-OSi (CH3) 2-, an aromatl c or an alicyclic group, wherein Rl
represents hydrogen or |ower alkyl:; -Q represents oxygen or -NRl- wherein Rl
represents hydrogen or |ower al'kyl; andX 5 X, Y each independently of :the
other represents hydrogeg,—d |-us @ orige, cyano, alkyl optionally
substituted by fluorine haV|ng 1
one or nore non-adjacent al kyl -CH2- grup are_replaced by -0-, -COO,
-0-CO- and/or -CH=CH. 10 8. PhotoreacYive Qemffitrers according to claim 7,
wherein Ais selected from pyrimdine-2,5-diyl, pyridine-2,5-diyl,

2, 5-t hi ophenyl ene, 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 rwhércinehevrokén lire indisatbs thie ppuing df limkage to the opteingost gersdimni t ut ed
by fluorine, chlgc:{(f ggﬁpvm 19,‘Jroml to 12 carbon atonms in which optionally
one or nore non- &1‘%1 -CH2- groups are replaced by -0-, -CO,
-COO, -0-CO, -CHCH and CGC=C-. 9. Photoreactive dendrinmers accordi ng
to cla|m8 whereln Ais selected from20 2,5-furanyl ene, 1,4- or

2, 6- napht Byl Ane @pasmmmﬁme-%dwh nygdm%ém,t%ﬁ-@@ppdwnylwbstu tuted by a

cycl ic, straight 2N¢ reS| haV| n carbon
atons in which %5 qﬁ 3¥1F§/e heof)gI % ﬂltﬁﬁlgrﬁe e(l)(rj é’n nea‘fllﬁlgli”]s%g]ﬂ)]s%&urt%ﬁ%s are
repl aced by -0-,mof& or pomu@stltuteﬂ)bﬂiﬂuonn@bﬁl&ﬂne arisly a &rGe, strafghfOhain or

Phot oreacti ve dendriners accordi ng.to anyone gf claims 7 to 9, wherein Bis
a 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
10 -CHj- groups may independently be replaced by a group C; wherein
C  represents a group selected from -O-, -CO-, -CO-O-, -O-CO-, -NRI-, -NR1-CO-,
-CO-NR!-, -NR!-C0O-0O-, -O-CO-NR1-, -NR1-CO-NRI-, -CH=CH-, -C=C-,
-0-CO-0O- and -Si(CH3)2-O-Si(CH3)2-, wherein R! represents hydrogen or lower
alkyl;
15
B  represents hydrogen, or a gréup which is able to react or interact with a second
material like polymers, oligomers, monomers, photoactive polymers, photoactive

oligomers and/or photoactive monomers or surfaces;

20 SjandSp 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, having 1 to 40 carbon atoms, wherein
one or more non-adjacent -CHj- groups may independently be replaced by a
group D, with the proviso that oxygen atoms are not directly attached to each

25 other; wherein

D  represents a group selected from -O-, -CO-, -CO-O-, -O-CO-, -NR!l-, -NR1-CO-,
-CO-NR!-, .-NR1-CO-O-, -0-CO-NR!-, -NR1-CO-NR!-, -CH=CH-, -C=C-,
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radically or cationically polynerizable group; hydrophilic anionic groups

| i ke groups consisting of -0S020-, -S020-, -C02-, (-0)2P(OO0-, -P(O(0O)2,
-OP(O (OWD,0301@ )2 and -OP(O )2 in protonated or salt f@®cmcHog/oox®s al kal i
nmetals salts or ammnium salts; polar groups |ike alcohol, thiol and

i socyanate; and al so 30 nono- di-tri-al koxy or hal ogeno S|Ianes 45 WO
03/008472 PCT/ CHO2/ 00391 11. Photoreactive dendriners according to clairm

10, wherein B isosebes! efy fglmjg%@ §Qeﬁ3 aﬂa?@r%t%ﬁaﬁnogg%%g‘fdghes 5 12.

pol ymeri zabl e groups or nono- tri-dal’koxy or

Phot oreact i ve depshréiiRlSesesptsdiyitbebR oflodefhikl; Wherein B is selected from
hydrogen or radically or cationically polynerlzable groups. 13.

Phot oreacti ve dendriners according to claim 10, wherein B is hydrogen. 10

14. Photoreagtive dendriners a rding. to, anyone of clai 7 tg 13, wherein
015 0 or R4 TSSO ErRRICNL ISR HEptegs BYPB ardow s ad

wherein is 0. 15 16. Photoreactive dendrinmers according to anyone of
claims 7 to 15, wherein the groups X and Y represent hydrogen. 17.
Phot or eact i v Yieadit 1miep@datébmfdhwgh@rcremwtsehydfogcn,aﬂumne, chépribe, cyahesr ei n t he

phot oactive gro or otoreactl

dendri ners acco?%l?y p or%ﬁﬁlé@%‘sg&t P m{l e'}laYISgg'}oqa\ﬁ%rp’g? Pit gp1p & IC.I:‘eI ect ed

froma single Cmpalbﬁzﬂty d:merwl mor®non- adj@eﬁ}alkyl@ﬁ@ grouﬁﬁire rep*laN&lbfz@w,
-CO-NR1-, -NR1-CO-O, -0-CO-NR1-, -NR1-CO-NR1-, -CH=CH, -CC, -O0COO

and a strai ght - ck&)- -0P- @@am&ﬁ@dcﬁ#@{-ene group, which is opti onal | y 25
substltuggd by one or nore groups selected fromfluorine, chlorine and
cyano and”in which two or three non-adjacent alkylene -CH2- groups are

i ndependent |§/ Ph@oicabatd dendeRbRGebrNg & géﬁw @léeelhb\ fshelebte@®bso that the
total nunber of chain carbon atons in the alkylene %roup does not exceed

24, wherei n R1Pyépidirehliyl, pyridine-2,5-diyl, 2,5- thlophenylene 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 poly-
15 substituted by fluorine, chlorine having from 1 to 12 carbon atoms in which

optionally one or more non-adjacent alkyl -CH2- groups are replaced by -O-, -CO-,
-CO-0O-, -O-CO-, -CH=CH- and C-C=C-.

9. Photoreactive dendrimers according to claim 8, wherein A is selected from
20 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 having 1 to 12

carbon atoms in which optionally one or more non-adjacent alkyl -CHp- groups are

replaced by -O-, -CO-, -CO-O-, -O-CO-, -CH=CH- and -C=C-.

25 10. Photoreactive dendrimers according to anyone of claims 7 to 9, wherein B is a
radically or cationically polymerizable group; hydrophilic anionic groups like
groups consisting of -OS020-, -S020-, -CO7-, (-0)2P(0)O-, -P(O)(0)2,
-OP(0)(0O)3, -P(0O)2 and -OP(0-); in protonated or salt form e.g. as alkali metals

salts or ammonium salts; polar groups like alcohol, thiol and isocyanate; and also

30 mono- di-tri-alkoxy or halogeno silanes.
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hydrogen or |lower alkyl. 30 19. Photoreactive dendrinmers according to clai
18, wherein S 1 is selected froma single covalent bond, -CO0O, -0OCO,
-(CH2) r- ,wo(0GkiBur2 O, -(CH2)r-CO, 46 WD 03/008472 PCT/ CHOZ/(H»300391
-(CH2)r-co0- o, -(CH2)r-o0CoO (CH2)r-CO NRL-, -(CH2)r-NR1-CO,
-(CH2)r-NR1-, -O(CH2)r-; -CO-O(CH2)r-, -0-CO(CH2)r-, -NR1-CO (CH2)r-,
-CONRL-(CH2)r-, -NRL-(CH2)r-, -0-(CH2)r-cO O, -0-(CH2)r-0O CO,

-0- (CH2) r - CO N@lmtore&tl(/%hhm?slaocordﬂgt%@ﬁl 19; Whe@m(ﬁ@'?s)efect'e&‘lﬁ%mco 5
-NR1- (CH2) r- CO- O NR1- (CH2)r- O , 1- (CH

- CO- NR1- (CH2) r Mrogewwpmlxquy¢mmy901WMg(®mw1@0@& di-, tn alkoxy or

-0- CO- (CH2) r - CH2 , -O-CO (CH2)rNR2-,  -0-CO (CH2)r-CO O,
-o-cogcmg:-%aﬁﬁfgog%‘gsco%&lﬂz)mm-Co,( %E:HZ)r-O(CHZ)sE, )"
~(CH2)r-CO O (CH2) s-, -(CH2)r-O CO (CH2)s-, (CHZ)r-NRl CO(CHZ)S-

- (CH2) r - NR1CO: Q- ( CH2 (CH2)r-O (CH2) s- O CH2) s- O,

-(CH2) r - O2col2 (P(qugarggc@/e dend(@,% q,ccmin_gé@c aepizipswgyrem Bis selecte from

CH2) r - NR1- , CH2)r-CO O (CH2) s-
O L OBy B U gy 021100 (9
_O(CJ-|2)r-COO(CI-|2)s o, 15 O(CHZ)rO(CHz)s 5

i (C):O( g%é:Z;\IrR}%}%? %)‘W%%Jﬂdn% %ﬁc?r@ﬁ% R@?%Qz‘f&“@“ ﬁbﬁ%/ MRS R s as

defined above, r and s each represent an integer froml to 20, preferably

froml to 12, and r + s - preferably < 15. 20 20. Photoreactive
dendri merld adédiatoigactive éealinmexeaccawergép pngpne qf slaims d¢q bY Wheesin Q is & 91gl e
coval ent bond, \H2)r-, -(CH)r-O, -(CH)r-CO-O, -(CH)r-0O CO,

C(CH2)r-CO NH, " S(CH2) r-NH CO-, -0-(CH2)r-, -0CO-O (CH2)r, -CO NH (CH2)r-,
-0-CO- (CH2)r-, -0-CO (CH2)r-Co-O, -0-(CH2)r-0OCO, -0- (CH2)rCO NH,

-0-(CR)r- NHI g?%ﬁotc;rga%tixge Elgljzr?mrérg a-lc’cor-d%% t%"_cha(ir%q%), {;vhgrein QisO.

15 16. Photoreactive dendrimers according to anyone of claims 7 to 15, wherein the groups

X and Y represent hydrogen.

17. Photoreactive dendrimers according to anyone of claims 7 to 16, wherein the

photoactive groups are groups of formula Ia.
20

18. Photoreactive dendrimers accerding to anyone of claims 7 to 17, wherein S is
selected from a single covalent bond, -O-, ~CO-O-, -O-CO-, -NR1-, -NR1-CO-,
-CO-NR!-, -NR1-CO-O-, -O-CO-NR!-, -NR1-CO-NR!-, -CH=CH-, -C=C-,
-0-CO-O- and a straight-chain or branched alkylene group, which is optionally

25 substituted by one or more groups selected from fluorine, chlorine and cyano and in
which two or three non-adjacent alkylene -CH2- groups are independently
optionally replaced by a group D with the proviso that the total number of chain

carbon atoms in the alkylene group does not exceed 24, wherein R1 represents

hydrogen or lower alkyl.
30

19. Photoreactive dendrimers according to claim 18, wherein S; is selected from a

single covalent bond, -CO-O-, -O-CO-, -(CH2)y-, -(CH2)-O-, -(CH2)-CO-,
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25 -0-(CH2)r-0-; -(CH2)r-NHCO (CH2)s-, -(CH2)r-NHCO- O (CH2)s-,
-(CH)r-0(CH2)s-O, -(CH2)r-NHCO (CH2)s-O, -(CH2)rNHCO O (CH2)s- O,

- 0- (CH2) rwBHB@B4(LCH2) s-, -0-(CH2)r-O (CH2)s- O, -0- CO ( CHPrm@HMHRS - O ,
-COO0(CH2)r-0(CH2)s-O, -0-(CH2)r-NH CO (CH2)s-0- and 47 WD 03/008472
PCT/ CH02/ 00391 -0-CO(CH2)r-NH CO (CH2)s-O, wherein r and s each
represent an integer from1l to 12 andr+s_15. 21. Photoreactive dendrinmers

14 butyl ene, &‘&%m y%ﬁ@@ ?%ewf@%@%ﬁ% AR og ol Paer

1, 9- nonyl ene, degyl e 11;0_ s 2CONC
3-net hyl -1, 4- bu ]}?ze) 3- pro eneoxy 1‘rogjjl en oxyca(riggnyl r@ grt’nyl ene-

car bonyl oxy, 4- é@WRW@H&){» -IQRWCHE}?DGQX(%')P@O}@-. -G pxbmcar bonyl oxy,
5- pentyl eneoxy, 5-pentyl énéoxycar bonyl , butylenecarbonyloxy,

6- hexyl eneoxy, -OQCHHERPIEREQXYLAHBRINR |-, ©-pEMs e Ner eaCOPNRKCO-,

7- heptyl eneoxy, 7-heptyl eneoxy- carbonyl, 6- hexyl enecar bonyl oxy,

8- oct yl ensoxy, -Hqumzmwpmmbwmz)r OZ; haplt- (G Een) e DRI L GNRIL X H ) ),-0-CO-,
9- nonyl eneoxy, 9-nonyl eneoxycarbonyl, 8-octyl ene- carbonyl oxy,

10- decyl eneoxy ,-COONHE chzHg)}eQ»;mmhmﬂz)swaycaqﬁaéwﬁmm 11
-undecyl eneoxy, 11-undecyl eneoxycarbonyl, 10- decylenecarbonyloxy 15
12- dodecyl eneox; C@i&ﬁz&ie@@’r e@éﬁﬁs(GHQheﬁan Cﬂ(@Mz{)eéSRQenecar bonyl oxy,

3- propyl enei m nocar bon but yl enei mi nocar %ﬁ i
5- pent yl enei m n@c@@tﬁ@hﬁ;br, Co@héi'ﬂcéf@ﬂzﬁr-r%él on@I-CO ~(CH2)-NR*-CO-,

o~ noy! enei m noLRBEHICHE: -3@%% G RO SRR YRR enei mi no-
20 ?2?%2493%"‘3@&%3' Wy‘?éﬂ@%% o SO U OER o DB e o™ "

6- hexyl ene- car.pem @o(,ggsz@pt m@ﬂg@ﬁcwi)@no

8- octyl enecar bonyI | m no nonyl ene-"car bonyl i m no,

10- decyl enecar bary)-NRICCOYTHINGOS D L NRE Q0P 0-(CHSs-O-,
6- ( 3- propyl enei m nocar bonyl oxy) hexyl ene, 6-(3-propyl eneoxy) hexyl ene,

6- (3- pr opy| enecRy(AHENYONCH?)E; {BEGH HPTICEO(THR CO-(CH-R ) DOXTHXY,
-0-(CH2)-NR1-CO-O-(CHp)s-, -O-(CH2)-CO-0O~(CHp)s-O-,
15 -0-(CH2)-O-(CH2)5-O-, -O-(CH2)-NR1-CO-(CH2)s-O-,
-0-(CH2);-NR 1-C0O-0-(CH2)s-0O-, -CO-O-(CH2)-O-(CH?)s- and
-CO-0-(CH3);-O-(CH3)s-O-, wherein R1 is as defined above, r and s each represent
an integer from 1 to 20, preferably from 1 to 12, and r + s < 21, preferably < 15.

20 20. Photoreactive dendrimers according to claim 18, wherein S is selected from a
single covalent bond, -(CH2);-, -(CH2)-O-, -(CH2)~-CO-0O-, -(CH2),-O-CO-,
-(CH2);-CO-NH-, -(CH2)-NH-CO-, -O-(CH));-, -CO-O-(CH2);-,
-CO-NH-(CH3);-, -O-CO-(CH2);-, -O-CO-(CH2),-CO-0-, -O-(CH2)~O-CO-, -O-
(CH2);CO-NH-, -O-(CH2);-NH-CO-, -CO-0-(CH2)-0O-, -CO-NH-(CH2)-O-,

25 -0-(CH2){-O-, -(CH2)-NH-CO-(CHp)s-, -(CH2)-NH-CO-0-(CH2)s-,
-(CH2);-O-(CH2)s-O-, -(CH2)-NH-CO-(CHj)s-O~, -(CH2)-NHCO-0O-(CH2)s-O-,
-0-(CH2);-NH-CO-(CH3)g-~, -O-(CH2)-0-(CH2)s-O-, -O-CO-(CH2)-O-(CH2)s-0O-,
-CO-0-(CH2)-0-(CH3)s-0-~, -O-(CH))-NH-CO-(CH3)s-O- and
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25 6-(3-propyl enei m nocar bonyl ) hexyl , 6-(3-propyl enei m nocar bonyl ) hexyl oxy,
1, 2- et hyl enedi oxy, 1, 3-propyl enedi oxy, 1, 4-butyl enedi oxy,

1, 5- pent yWemadisaxy, 1, 6-hexyl enedi oxy, 1, 7-heptyl enedi oxPCT/CH02/00391

1, 8-octyl enedi oxy, 1, 9-nonyl enedi oxy, 1, 10-decyl enedi oxy, 1, 11

-undecyl enedi oxy, 1, 12-dodecyl enedi oxy and the |ike. 30 22. Photoreactive
dendrinmers accordlng to anyone of clains 7 to 21, wherein S2 is selected

froma single coeOqUHRKONH-CO- é@Hz?sL(gthl'&M Parfdf's é?i@ﬁ‘?éi)l?&gntadn“lﬂﬂe & Srdhh QUP.

which is optionally substituted by one or -nore groups selected Trom
fluorine, 48 Win03A0dDB84EX BCT/ CH02/ 00391 chl ori ne and cyano and in which
two or three non-adjacent alkylene -CH2- groups are independently
optionally replaced by a group Dwith the proviso that the total nunber of

chai n car bon2atRhgworédetivdi@endtilicteiteodin@up cBRB S 8NWherbit &Y 8fk1ddes V18 Glefe, R1
represents hydrogen or |ower alkyl. 5 23. Photoreactive dendriners

accordi ngSto cllai-mopglenaHet-butples 1 spendylens, éb-liexyleng 1,Bhemyleng;oval ent bond,

CH2 CH
E CHzg o (NRl-zl)§ Ogﬁﬁﬂﬁ’gl%ﬁiqyéf@ez ! l?éﬁﬁ’ﬁn i ‘“n‘ze"{’]@l:‘:@)lrzl)@?%@g%éﬁzj
CH2) r - CO O ( GHApthyl-1,4 = aktyys 3+ 1 b g S-,
§CH23;-NR1 cgo% / (m%ﬂ&%%(mz) prd@en %2 trﬂ-ﬁggo ) s- O,
_(CH2) -0 CO ( aa@pgy Y’ 4-bytylepsoxy Rputirion éor@l 3-pr0pylenecarbonyloxy,
CH2) r - NR1- CO-
E CHzg o ( mz)s%%gé@e%x% ?en{ﬁ%giyca%ogw%ﬁﬁegﬁb@@%Xya% foglencoxy o
each reprl@sent Ghexiyleneqrecarbomyy 5}p¢rrbylalﬁl:ca1bnnlyloxyt 751}&:9 _yléhfoxyl U-lhzeptyﬂdﬁem e
f d t hat h t t roml to S
preferred tha Lol 8RR SREISD, s SRE B LB ol
according to C|7ahépt}3é’nec%6ﬁﬁ(b)?r %ohﬁ@hé&i?@ ﬁ@@&ﬁebwc%%nyl éuoérf%epyl ene,

1, 4-butyl ene, 1,5-pentyl ene , 6- hexyl ene, heptyl ene 8-octyl ene,

1, 9- nonyl ene, famnﬂéwllé)rf@cylinepzydrﬁ)d@@ylleémycarbml @o@tﬁbfiﬂn@m onyloxy,
3-nethyl -1, 4- bqtlydnﬁggylen%op};,q@ﬂnﬂ@&?@ﬁ%axﬁaﬁ Q}Hyi(?ggcglf%gc%;b OnYoxy, 2-ethyl ene-

15 12-dodecyleneoxy, 12-dodecyleneoxycarbonyl, 11-undecylenecarbonyloxy,
3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl, 5-pentyleneiminocarbonyl,
6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl, 8-octyleneiminocarbonyl,
9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl, 11-undecyleneimino-
carbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino, 3-propylene-

20 carbonylimino, 4-butylenecarbonylimino, 5-pentylenecarbonylimino, 6-hexylene-
carbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino, 9-nonylene-
carbonylimino, 10-decylenecarbonylimino, 11-undecylenecarbonylimino,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,

25 6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)hexyloxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy and the like.

30 22. Photoreactive dendrimers according to anyone of claims 7 to 21, wherein S is

selected from a single covalent bond, a straight-chain or branched alkylene group,

which is optionally substituted by one or more groups selected from fluorine,
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car bonyl oxy, 4-butyl eneoxy, 4-butyl eneoxycarbonyl, 3-propyl enecarbonyl oxy,
5- pentyl eneoxy, 5-pentyl eneoxycarbonyl, 4-butyl enecarbonyl oxy,
6- hexyl er®0x/008462 hexyl eneoxycar bonyl , 5-pentyl enecar bonyPeT¥CH02/00391
7- heptyl eneoxy, 7-heptyl eneoxy 25 carbonyl, 6-hexyl enecarbonyl oxy,
8-octyl eneoxy, 8-octyl eneoxycarbonyl, 7-heptyl enecarbonyl oxy,
ibngnylfneoxy, 9- nonyl eneoxycar bonyl, 8-octyl ene- carbonyl oxy,

- decyl eneoxy - V. eqxy: , ) X
-undecyleneoxy?m§§9%ﬁgg%ﬁﬂ%%gﬁéﬁgggg%h&r?m%gﬁﬁgggﬁgﬁéggg%%ﬁy é§ ) ps
12- dodecyl e nepéﬁe,incﬂe%emaﬁy Mbt@d}ﬁﬁ?( Yeépicb@BY h grobb-Dindiaald proeicariaomeltomy, 30
3- propyl enei m nocar bonyl , 4-butyl enei m nocar bonyl ,
5- pent yl enei ni nomberadidin caboh etoyisdn Giernllnderargarpydoes not exceed 24, wherein R1

7- hept yl enei m nocar ho 8- oGt yl enei.m nocar bonyl, 49 WD 03/008472
PCT/ CHO2/ 00391repﬁsﬁ%ﬁ§¥%ﬂé?‘%ﬁrﬁ8‘%%fr nl%yl 10- decyl enei mi nocar bonyl , 11

-undecyl egei m no- carbonyl, 12-dodecyl enei m nocar bonyl,
2- et hyl enecar bonyl i mi no, 3-propyl ene- carbon

Ui i no.
4- but yl enecadhBRYiorasrtivs, dosdiatsyrendiag foeA! 5%1!%?3@% ésaplestd from a
5 hony! ene. 5 c BB IO re By HOREE b RGP CEd
-nonyl ene c LT y arpo 0" -0-,

- undecyl enecarb LipinQ, = (135 I L I ,
oo bt ene Ry 2R PR go N s ene
6- ( 3- propy! enei{gﬁ D rQéE(g@{}yﬁ'-O)(@HEF@tb-@&%fglg?s-, -(CHzPr-O-CO-_(CHz)S-,

6- ( 3- propyl enei car bony )hexy. ene, 3- propyl enei m nocar bonyl ) hexyl oxy

and the lbke. -{dh3ANRPhOOQCERAL -IEHHRNRILOBLC.(@RERY dTI)HO- @I poscedi ng

claim wherein the termnal noieties can also be hydrogen; or a group like

grloup B whi ?:h -CHD-E0-0-(CaddOa -(CH+-Or@OH(GH2DH0a second material |ike

pol yners, oligoners, nopnoners, photoactive ol yners, photoactive oligoners
B1-Gr OO s O-

and/ or phot oact{GH2)IRA P4 Chin)ssr: F &N CHstO-such as a

straight-chain or branched al kyl group which is unsubstituted, n or
pol y- substi t ut e@fwr-ﬂ-@h)ngp‘éhﬁl& 1(ﬁ§,2)r&é932)8%919“’ CIER &4lséggff§}?dat ons,

wherein one or .note - - i
0 B a0 7o and's A re et 19 SRERIBOH! V1o D; WPt 8E&L1PY 3§ 97 OUP
15 more preferred that r and s each represent an integer from 1 to 12. It is especially

preferred thatr +s < 15.

24. Photoreactive dendrimers according to claim 22, wherein S7 includes 1,2-ethylene,
1,3-propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene,

20 1,8-octylene, 1,9-nonylene, 1,10-decylene, 1,11-undecylene, 1,12-dodecylene,
3-methyl-1,4-butylene, 3-propyleneoxy, 3-propyleneoxycarbonyl, 2-ethylene-
carbonyloxy, 4-butyleneoxy, 4-butyleneoxycarbonyl, 3-propylenecarbonyloxy,
5-pentyleneoxy, S-ﬁentyleneoxycarbonyl, 4-butylenecarbonyloxy, 6-hexyleneoxy,
6-hexyleneoxycarbonyl, 5-pentylenecarbonyloxy, 7-heptyleneoxy, 7-heptyleneoxy-

25 carbonyl, 6-hexylenecarbonyloxy, 8-octyleneoxy, 8-octyleneoxycarbonyl,
7-heptylenecarbonyloxy, 9-nonyleneoxy, 9-nonyleneoxycarbonyl, 8-octylene-
carbonyloxy, 10-decyleneoxy, 10-decyleneoxycarbonyl, 9-nonylenecarbonyloxy,
11-undecyleneoxy, 11-undecyleneoxycarbonyl, 10-decylenecarbonyloxy,
12-dodecyleneoxy, 12-dodecyleneoxycarbonyl, 11-undecylenecarbonyloxy,

30 3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl, 5-pentyleneiminocarbonyl,

6-hexyleneiminocarbonyl, 7-heptyleneiminocarbonyl, 8-octyleneiminocarbonyl,
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with the proviso that oxygen atons are not directly attached to each other.
20 26. Photoreactive dendrinmers according to any preceding claim wherein
at | east Wwows/0o84ex m nal noi eties are photoactive groups. 2PCI/(Rveeveactive
dendrinmers according to any preceding claim wherein the nunber of
branching units per dendrimer is at |least 3. 25 28. Photoreactive
dendriners according to any preceding claim wherein the branching wunits

are represente S, t f b or a
combi nat on of RO CPhAG el 1Y Bt ERELRY {1 Sl

PCT/ CHO2/ 00391 oéu%onﬁ Ha-dodevyledeiminocatbodyl, 2-Ieﬁlyléné’ca/r1ionyﬁmﬁilozz-ﬂfoﬂyﬂehe— Z EZ-Z
\Z wherein the en lin dlc%es t he point of | core

i nk
portion or to tA Ozy jnpg4 gfﬂy ageqaReny RN nP e RReSAT? ?B‘Fn‘b amé PR units:
and the full |iffohgthfat ¢-§e§t9ﬁn&ﬁf%ﬁyl%mb' %%ﬁn&&rﬁdﬁ%hﬁnfoe@lngﬁﬁ efd- the

next generation of ~branching units or the point of I1ink age to the term nal
groups; add wheesionyliing, l%éwlmmasbmhmrgahil@ndwleng@rbomhmmoesent s a

single bond or ASPACAL, #idocR BSOS, RexsTehe! I3 55 PRALALoR Bk AGEN ed

6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,
6-(3-propyleneiminocarbonyl)hexylene, 6-(3-propyleneiminocarbonyl)hexyloxy and
the like.

10

25. Photoreactive dendrimers according to any preceding claim, wherein the terminal -

moieties can also be hydrogen; or a group like group B which is able to react or
interact with a second material like polymers, oligomers, monomers, photoactive
polymers, photoactive oligomers and/or photoactive monomers or surfaces; or an

15 unit such as a straight-chain or branched alkyl group which is unsubstituted, mono
or poly-substituted by fluorine, chlorine, cyano, having 1 to 24 carbon atoms,

wherein one or more -CH»- groups may independently be replaced by a group D,

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

20 26. Photoreactive dendrimers according to any preceding claim, wherein at least four

terminal moieties are photoactive groups.

27. Photoreactive dendrimers according to any preceding claim, wherein the number of
branching units per dendrimer is at least 3.
25
28. Photoreactive dendrimers according to any preceding claim, wherein the branching
units are represented by dendritic blocks of the general formulae IIa, ITb or a

combination of them, for example formula Ilc:
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al kyl ene group which is unsubstituted, nono or poly-substituted by
fluorine, <chlorine, having 1 to 24 carbon atons, wherein one or nore -CH2-
groups 15wowg/odsadependent |y be replaced by a group D, wi t RCrhaHR0ISO t hat
oxygen atons are not directly attached to each other, or Z may al so
represent a photoreactive group |ike groups represented by general fornula
la and Ib wherein Bin this case indicates the point of |inkage to E and
wherein A, S 1, S2, Q X and Y are as defined above. 20 51 WO 03/008472
PCT/ CHO2/ 00391 29. Photoreactive deanFﬁEfs according to claim 28, wherein
the branching units are groups of .fopmula Ila and groupgsof fornula llc,
whil e groups of formula Ilb, if presa?b are favorably located in the

out ernost generation. 5 30. PhotoreactTve dendrinmers according to claim?29,
wherein the dendritic blocks are groups of formulae Ila. 31. Photoreactive

dendrinmers according to anyone of clai 28 to 30, wherein the groups E
are aromatic, alicyclic' or CRl- uni ts/ rein RL has the neani ng defined
10 above. 32. Photoreactive dendrime cording to cl aliltn 31, wherein the

groups E are selected form1,2, 3-benzénetriyl, 1,3, 4-benzenetriyl,

1, 3, 5-benzenetriyl or a group CRl 15 33. Photoreactive dendriners
accordl ng to anyone of clains 28 to 32, wherein Zis selected formfroma
single coval ent bond, -0-, -COO, -OCO, ZJRI“ -NR1-CO, -CO NR1-,
-NR1-CO- O, -0-CO NR1-, -NRl-CONRlz——eHEE;HrZ—-CC -O-CO0- and a
strai ght-chain or branched al kyl esé group, VWhich is 20 optionally
substituted by one or nore groups sel ected f4om fluori nB¢ chlorine and
cyano and in which one up to.fou?\n\ - adj al kyl ene -CH2- groups are
i ndependently optionally replaced by=a gro ) with the proviso that the
total nunber of chain carbon atons in the éZRVTene group does not exceed
30 and

wherein

the broken line indicates the point of linkage to the core portion or to the Z units of

5 the previous generation of branching units; and

the full line indicates the point of linkage to the E residue of the next generation of

branching units or the point of linkage to the terminal groups; and wherein
10 E represents an organic residue;

Z represents 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, having 1 to 24 carbon atoms, wherein one or more -CH2- groups

15 may independently be replaced by a group D, with the proviso that oxygen
atoms are not directly attached to each other, or Z may also represent a
photoreactive group like groups represented by general formula Ia and Ib
wherein B in this case indicates the point of linkage to E and wherein A, Sy,
S,, Q, X and Y are as defined above.

20
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wherein Rl represents hydrogen or |ower alkyl. 25 34. Photoreactive
dendriners according to claim33, wherein Z represents photoreactive

groups | iwe ogoadps represented by general fornula |a and PoTWHRS0IB in
this case indicates the point of linkage to E and wherein A, S1, S2, Q X
and Y are as defined above. 30 35. Photoreactive dendriners according to
claim33, wherein Z includes 1, 2-ethylene, 1, 3-propylene, 1,4-butylene,

1. 5-pent yl engg, dhoforbRi @lkiners sdiERting 8126:im 8, WikAH HOBAAGACIA RS/ 00391
d 11 ene,

1,8-gctylene, 1,9-nonylene, 1, 1 0-decylene, 1, - undecy
1, 12- dodecy! enegrous-qfsermpla Ha andugroypseafdornailp Hopyhitergrowys,of formula Iib, if

3- propyl eneoxyc el | eng-_garbonyl gx 4- but yl eneoxy,

4- but yl eneoxyca@%%ﬁ{%%e f@‘-;"ﬁ?%l% C%%éé%ﬁ‘ﬁé’ﬁ‘%“@%,g&g%%t yl eneoxy,

5- pent yl eneoxycar bonyl , 4-butyl enecar bonyl oxy, 6-hexyl eneoxy, 5

6- hexyl eneox rbonyl , 5-pentyl enecar bonyl oxy, 7-heptyl eneoxy,
7-heptyl e eo§§'%@&}r549ﬁ3‘/’? dg‘@“ﬁw ﬂ'@%tBGWP@QyWhGﬁ@ég?ﬂ‘@ﬁ‘é@RWOCkS are
8- oct yl eneoxy cagbgiydf formideapt y! enecar bonyl oxy, 9-nonyl eneoxy,

9- nonyl eneoxycar bonyl, 8-octyl ene- carbonyl oxy, 10-decyl eneoxy,

10- decyl eneoxycar bonyl , 9-nonyl enecar bonyl oxy, 11-undecyl eneoxy,

el s 1 R e I
3- propyl enei m NQEYBORY hronfhr UL QRELMARAC "i’lﬁﬁ)ﬁ‘gﬁ%’r{:in R! has the meaning defined

5- pent yl enei m nocar bonyl,  6- hexyl enei m nocar

7- hept yl dffei i rebewg.bonyl , 8- octyl enei mi nocar bonyl ,

9- nonyl enei m nocar bonyl, 10-decyl enei m nocar bonyl, 11-undecyl enei m no-

car bonyl, 12-dodecyl enei mi nocar bonyl, 2-ethyl enecarbonyli m no, 3-propylene

15 car bonyl i B2 Rhototedetiyy i @deiaREDQBNIAE tB @laiR 3P ERhHLRNRE FoRAIY hicBeRBred
6- hexyl ene- carbonylimno, 7-heptyl enecarbonyli m no,

8- oct yl enecar bdnsh il % rbgnzenetidyly 1,8 debenzenelriphyl, 3, fibenzenetriyl or a group CRI-.

10- decyl enecar bonyl i m no, 11 -undecyl enecarbonyli m no,

6- ( 3- propyl enei m nocar bonyl oxy) hexyl ene, 6-(3-propyl eneoxy) hexyl ene,
15

33. Photoreactive dendrimers according to anyone of claims 28 to 32, wherein Z is
selected form from a single covalent bond, -O-, -CO-O-, -O-CO-, -NR1-,
-NR1-CO-, -CO-NR!-, -NR1-CO-O-, -O0-CO-NR!-, -NR!-CO-NR -, -CH=CH-,

-C=C-, -0-CO-0O- and a straight-chain or branched alkylene group, which is

20 optionally substituted by one or more groups selected from fluorine, chlorine and
cyano and in which one up to four non-adjacent alkylene -CH»- groups are
independently optionally replaced by a group D with the proviso that the total
number of chain carbon atoms in the alkylene group does not exceed 30 and
wherein R! represents hydrogen or lower alkyl.

25

34. Photoreactive dendrimers according to claim 33, wherein Z represents photoreactive
groups like groups represented by general formula Ia and Ib wherein B in this case
indicates the point of linkage to E and wherein A, S|, S, Q,Xand Y are as defined
above.

30

35. Photoreactive dendrimers according to claim 33, wherein Z includes 1,2-ethylene,

1,3-propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene,
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(3- propyl eneoxy) hexyl oxy, 6-(3-propyl enei m nocarbonyl oxy) hexyl oxy, 20
(3- propyl enei m nocar bonyl ) hexyl, 6-(3-propyl enei m nocarbonyl ) hexyl oxy,
2- et hylwopedioasey2 1, 3- propylenedloxy, 1, 4- but yl enedi oxy, PCT/CH02/00391
5-pentyl enedi oxy, 1, 6-hexyl enedi oxy, 1,7-heptylenedioxy,

8- octyl enedi oxy, "1, 9- nonyl enedi oxy, 1, 1 O-decyl enedi oxy, 1, 11

n

h

[

{

c

decyl enedi oxy, 1, 12-dodecyl enedi oxy, 2- {4-[4-(2-o0Xxy-

yl)cycl OheXyll,B{Qi&BﬂlMie} 1,0trd@x¢ne, 1 10 dec?;lene 1 ll-undecylene 1,12-dodecylene,
4' - (4-oxybutyl)-1, 1" bj phenyl -4-yl]e % 25
4-[ 4- ( 2- oxy- é lsf’ehW%eé%ﬁo&rypylznepzw, PORYlengobyTRy byl &t ¢ilrflyne-

RN A ——"—

S AR o serpc e S o
.00 OX

?1' 825 Bm ylseﬁe] Oéxg@%};‘?ﬁ{%%g}?gwg_pgﬁy ﬁ‘fﬂﬂgod’é( Og‘% %k%@ﬁ%%@n%ﬁeptyleneox}’-

8- oxyoctyl ene, &@b&wpmm wh@daebon%@xgws&mhé‘&? 8- Eyétgfé%r%dkﬁéﬁéf P’gpw ene.

12- oxydodecyl ene (oxy- carbon hyl ene (oxyta
4- (oxycar bonyl )Erb@gﬁv a%carbogyleesx, m@&ﬁWq)?)}’p@mO}lylem@;{ycarbonyl 8- octylene—

bonyl 53 WD .03/ 0
ot o2 00391 SR Py ERT. L GRS Rt ER iR S pylo P SRy a0,
10- (oxycar bo ny: )Hemebﬂrmeoxym%m?z%gﬁdﬁggia;emg ?géﬂ:e%gnecarbonyloxy,
2- ene -
% ( Egﬁﬁﬁﬁwg%) Lf@%f%ﬁi‘ﬁ%eoxx» f%‘é?dzﬁﬂﬂf‘@%waﬂrﬁwl éhémd@yte@awbmvlcm(y)
pentyl ene, 6- (Cﬁ-EWQBéh@iﬁMML%ﬁ%hﬂn@abu?‘l refth IHB&)H)%Y)Shﬁe%}x«l,n%ﬂﬁmocarbonyl

8- (car bonyl oxy) octylene, 9 (car boriyl oxy no y
10- (car bonyl oxy§- @W@H@lnogalbqrb’érMmMIme}@lmoch@w|8ed$tey1enelm1nocarbonyl

I (.car.bonyl -
1 1oy pr opyl ened SR e bR BBtk ok D e B vl ene
6- (car bonyl i m n@ﬁhmywlenbdec&ieﬁlemlh@dmdnm Q@tm&{eﬂ@&%ﬁlmﬁn& @aﬁlgﬁ}mﬁllé i no) -
octylene S&$%¥&%Inln0 nonyl ene, (carbonyllnlno) ecyleng,

11- (car bory ?’&n?déévFYé?{@carhan(i@ambcﬁmmtmmarb@uémyn@rﬁehexylene-
2- i m noet hyI enecarﬁ’bn&mnﬂﬂ) 7Weﬁt?Yeln@&?b0émyIlfnmon@%% )}X n%@ng(én%lhlmq]lﬁ(p %pent él gne.

6-i m nohexyl ene, 7-7 m noheptyle I'ene
10-i m nodecyl en@rbomhmmmdo%ddade;deearbonylmﬁnm mlnnﬂe@mﬁaeb@yhmmo

2-1m nocar bonyl & E?Eﬁjopynlenelr%lfm@ar on c}ﬂé/xyﬁ)el}lgp él (391{)]r%pyleneoxy)hexylene

6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,

6-
6-
1
1
1,
-u
et
2-
2-
c
2

20 6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)hexyloxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy, 2- {4-[4-(2-0xy-
ethyl)cyclohexyl]phenyl} ethoxy, 2-[4’-(4-oxybutyl)-1,1’biphenyl-4-yl] ethoxy,

25 2-{4-[4-(2-oxy-ethyl)phenyl} ethoxy, 2-{4-[4-(2-carbonyloxyethyl) cyclohexyl]-
phenyl}ethoxy, 2-[4’-(4-carbonyloxybutyl)-1,1biphenylene-4-yl] ethoxy,
6-{4-[4-(2-carbonyloxyethyl)phenyl} hexyloxy, 5-{[4’-(4-oxybutoxy)-1,1’-
biphenyl-4-ylJoxy} pentylcarbonyloxy, 2-oxyethylene, 3-oxypropylene,
4-oxybutylene, 5-oxypentylene, 6-oxyhexylene, 7-oxyheptylene, 8-oxyoctylene,

30 9-oxynonylene, 10-oxydecylene, 11-oxyundecylene, 12-oxydodecylene, 2-(oxy-
carbonyl)ethylene, 3-(oxycarbonyl)propylene, 4-(oxycarbonyl)butylene,
5-(oxycarbonyl)pentylene, 6-(oxycarbonyl)hexylene, 7-(oxycarbonyl)heptylene,
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4-1m nocar bonyl butyl ene, 5-i m nocarbonyl pentyl ene, 6-i m nocar bonyl hexyl ene,

15 7-im nocarbonyl heptyl ene, 8-im nocarbonyl octyl ene,

9-i m nocawbmagbssenyl ene,  10-i m nocar bonyl decyl ene, PCT/CH02/00391

11-i m nocar bonyl undecyl ene, 12-im no- carbonyl dodecyl ene,

2- (2-ethyl eneoxy) et hyl ene, 2-(3-propyl eneoxy) et hyl ene,

6- (4- but yl eneoxy) hexyl ene, 2-(2-ethyl enei m nocarbonyl) et hyl ene,

2- (3- propyl ene- 8-i(qapi}f¢eltbanjdmw19r&t‘Md))@ibﬁbo%yl)nonylellle, 10-(%becarbonyl)decylene,

6- (4- butyl enei m pocar bonyl) hexyl| ene,, 6-(3-pro ene

i m( nocar bonyl O%Fﬁ%yflﬁ“)gﬂgguégi%’{ﬁﬂ%ﬁ" c;éh gzﬂggi g‘é“’ﬁﬂﬁ‘}ﬁ: ?1’8{66%;152%}?-6 oxyhexyl
2E) - 3- [ 4- (4- oxythylen B)(c &8? BYe, 4=(&ar @ch&gc?att ene; 5- onyloxy)-

EZE) -3-[4-(5- oxy%ent ox(y) pﬁig}f’l]gw?&g- ropergoat e, b- xfﬁexy? )

( 2E) - 3- [ 4- ( 4- ( cRAT6deRe B garbenyi )hexﬂﬁmt7r(9myp¢bé0;5r?l)1|}jpﬂylme?&§?ﬁman?loxg)r;d e

8- (oxycar bonyl y - h4- t 0x 1%’{) ; _

| i §<e. Y 25b§6¥ ?Dﬁ‘% 1gllrleégc aregn%%ﬁqnﬁﬁgq@c@#é’?ﬂﬁ(%g X gdﬂe(&’ggi) o%ai m

wher ei n the corendepdere, dm(cmbcﬁgwabz{ﬂl@gé%yl@?,@@fgggywﬁg)aw?ngg @_{(%?%&15, 1|‘ ?gr

dendritic blocks .and ar represented by formu , :

and |11e: G P minoppapyiegy %&&Pﬂ%@?é)ﬂb@ﬁdﬂw@m}mm@pigﬁﬁ | c tGhe
F-K-F F 111d - -6-(cafbohyfimiro)hdxylefie, M@EBbAY IR HegE Rl |d-B8 >

poi nt of Ii nkage(cv?/i t hyé brozlné_ i?ne% uﬁj?f{ g}ﬁg& \?ﬁlggtgl pe5§ Q: rrgf)l &¥%ts a Si nﬁl e
bond or a unit dpnea8-(earbenylinghm)netydéne, H-(darbanglivathojckylbes)e1-(gibuHy1-Whi ¢

(5 45" e on - RSBk TG RARRAGH Saly. oy e . " "0 0
propylene, 4-iminobutylene, 5-iminopentylene, 6-iminohexylene, 7-iminoheptylene,
8-iminooctylene, 9-iminononylene, 10-iminodecylene, 11-iminoundecylene,
12-iminododecylene, 2-iminocarbonylethylene, 3-iminocarbonylpropylene,
4-iminocarbonylbutylene, 5-iminocarbonylpentylene, 6-iminocarbonylhexylene,

15 7-iminocarbonylheptylene, 8-iminocarbonyloctylene, 9-iminocarbonylnonylene,
10-iminocarbonyldecylene, 11-iminocarbonylundecylene, 12-imino-
carbonyldodecylene, 2-(2-ethyleneoxy)ethylene, 2-(3-propyleneoxy)ethylene,
6-(4-butyleneoxy)hexylene, 2-(2-ethyleneiminocarbonyl)ethylene, 2-(3-propylene-
iminocarbonyl)ethylene, 6-(4-butyleneiminocarbonyl)hexylene, 6-(3-propylene-

20 iminocarbonyloxy)hexylene, 6-(3-propyleneiminocarbonyl)hexylene, 6-oxyhexyl
(2E)-3-[4-(4-oxybutoxy)-3-mefhoxyphenyl]-2-propenoate, 8-oxyoctyl (2E)-3-[4-(5-
oxypentoxy)phenyl]-2-propenoate, 6-oxyhexyl (2E)-3-[4-(4-(carbonyloxy)butoxy)-
3-methoxyphenyl]-2-propenoate, 8-(oxycarbonyl)octyl (2E)-3-[4~(5-
oxypentoxy)phenyl]-2-propenoate and the like.

25

36. Photoreactive dendrimers according to any preceding claim, wherein the core
portion is covalently bonded to one, two, three or four dendritic blocks and are

represented by formulae II1a, IIb, Illc, I1Id and Ille:

G—F---- IIla
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i ndependently be replaced by a group D, with the proviso that oxygen atons
are not directly attached to each other, or F represents a photoreactive
group 10 wpDlg/ogg4oups represented by general fornula | a aneCrlcHOR®OIIN B in
this case indicates the point of |inkage to the first generation of the
dendrinmer; G represents hydrogen; a group which is able to react or
interact wwth a second material |ike polyners, oligoners, nononers,

phot oacti ve pol yners, 15 photoactiyg;g[jgdners and/ or phot oactive nononers
or surfaces; or a nonomer 55 WO 03/008472 PCT/ CH02/ 0039ib repeating unit
in a hono or copolyner froma radical or cationic polynerisation; K
represents a nitrogen atom a Caquﬂ_a Oom-_a_group CR1- Oran aromatic or 5
alicyclic group, which is optionally sybstituted by a group selected from
fluorine, chlorine, cyano and a C1_18 gyclic, straight-ﬁggin or branched

al kyl group, which is optionally subsfituted by a sing cyano group or by
one or nore halogen atons and in whicy one or nore non-adjacent alkyl

-CH2- groups are optionally replaced by a group selected from-0-, -CO,
-CO0O0, -OCO, 10 -SI(CH3)2-O-Si (CH3)2-, -NR1-, -NR1-CO, -CO NR1-,
-NR1L-CO-O, O CONRL-, -NRL-CONRIF—KEHFCH:, -C-C and -0-CO- O, wherein
RlL represents hydrogen or lower alkyl] and J represents a carbon atom or
an aromatic or alicyclic group, which Fs optionally 15[IRubstituted by a
group selected fromfluorine, chlorine; cyano and a Cl1-18 cyclic,
straight-chain or branched al kyl group, which is optionally substituted by
a single cyano group or by one or nore hal ogen atons and in which one or
more non-adj acent al kyl -CH2- groups are optionally replaced by a group
selected from-0-, -CO, -COO, -OCO, -Si(CH3)2-0-Si (CH3)2-, -NRL1-, 20

-NR1-CO-, -CO NRL-, -NR1I-CO O, -0-CORNR1-, -NR1-CO-NR1-, -CH=CH, -CC
and -0-CO- O, wherein Rl represents hytrogen or |ower alkyl.
----F——‘IJ——F---- llle

F

wherein the broken line indicates the point of linkage with a branching unit and

wherein

5 F  represents a single bond or a unit such as a straight-chain or branched alkylene
group which is unsubstituted, mono or poly-substituted by fluorine, chlorine,
having 1 to 40 carbon atoms, wherein one or more -CH2- groups may
independently be replaced by a group D, with the proviso that oxygen atoms
are not directly attached to each other, or F represents a photoreactive group

10 like groups represented by general formula Ia and Ib wherein B in this case

indicates the point of linkage to the first generation of the dendrimer;
G represents hydrogen; a group which is able to react or interact with a second

material like polymers, oligomers, monomers, photoactive polymers,

15 photoactive oligomers and/or photoactive monomers or surfaces; or a monomer
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37. Photoreactive dendriners according to claim 36, wherein F is selected
froma single 25 covalent bond, -0-, -COO, -OCO, -NRl-, -NRL-CO,

- CO NR1- ,WONBRDOEQ O, -0-CO NR1-, -NR1-CO NR1-, -CH=CH , PCTAm02/0061CO- O-
and a straight-chain or branched al kyl ene group, which is optionally
substituted by one or nore groups selected fromfluorine, chlorine and
cyano and in which up to four non-adjacent alkylene -CH2- groups are

i ndependent | y opt i eqrbiing rei ased Bymd @k Oou A Bdahe, 3 viso_t-hat the
total nunber of chain carbon atons in the achky ene é’?%up ggc'rgpn(gt Ca{l&&% d

30, wherein Rl repPg isatioPdr ogen or | ower al kyl. 56 WD 03/ 008472
PCT/ CHO2/ 00391 38. Photoreactive dendriners according to claim 37, wherein
F represents photoreactive groups |ike a group represented by general

formula la or IK vépeesents aBitkdpeh Biosh, Ga8@oniafih Caagrs% t&q@ %?Iagg?g{ Lijpkage to

the first generation of the dendrimer and wherein © % and Y
are as defi ned abo® Cychggmpﬁo‘t/@ﬁ]ébﬁdm“fl%alh@uhmtmedbya@umpche}egteﬂdiroﬁi ai m 37,

wherein F includes ﬂﬁegneeEﬁ%hﬁé"%;;alean?i arﬁé Hggyc%f %ralﬁl’f ﬁg ér grfn@eﬁgﬂvi ene,

1, 5-pentyl ene, 1, 6-hexyl ene

1, 10- decyl ene, 1 goupy wibliels v cqﬁnenalﬂy sﬁBstd@td&‘by keigle dy8no group or by one or
3- nmet hyl -1, 4- butyl ene ag I en - pr opyl eneoxycar boné 2- et hyl ene-
car bonyl oxy, 4-but Yl Of iy %% (95 S0y nomsadipcspi el Yie@éﬁzbgmyﬂmxy,

5- pent yl eneoxy, 5- @L%%Mbﬂﬂ@% E&HW%Yéro%n%ew&e\ﬁlﬁ%ﬁ‘?@r t@@-‘/'@&o- -0-CO-,

6- hexyl eneoxy, 6-hexyl eneoxycar bonyl pentyl enecar bonyl 6

7- hept yl feoxy, 7- HEfSIHA et SKGHpar DRy -NRE-0©X Y COeR A, QQRYJCQXY)»
8- octyl eneoxy, 8- octyleneoxycarbonyl 15 7- heptylenecarbonyloxy,

9- nonyl eneoxy, 9- NEMHQENExy MR leﬁhsNR -8-(it4 G- Pe=C caidbOngDOBY wherein R
10- decyl eneoxy, 10- car nyl enecar bonyl oxy,

11- undecyl eneoxy, T%&%%Hﬂg%ﬁ?%W§5 @H@ﬁf@g 10- decyl enecar bonyl oxy,
12- dodecyl eneoxy, 12- dodecyleneoxycarbonyl 11- undecyl enecar bonyl oxy,

3- propyl enei m nocar bonyl, 4-butyl enei m nocar bonyl ,
5- pent yl enei mi nbca’feﬁt?ﬁ‘;ﬂts 2 ogben ﬁ@&mr@n@rqmatmmrabWb group, which is optionally

7- hept yl ggei m noc (o]} on
9- nonyl enei m noca?%%ﬁtgl%,ed bg %gg S%E%I Qf%ocgr lghyfmmﬂe CYARG &R r&Heldni no-

cyclic, straight-chain or branched alkyl group, which is optionally substituted
by a single cyano group or by one or more halo gen atoms and in which one or
more non-adjacent alkyl -CHp- groups are optionally replaced by a group
selected from -O-, -CO-, -CO-O-, -O-CO-, -S8i(CH3)2-0O-Si(CH3)2-, -NR1-,

20 -NR1-CO-, -CO-NR!-, -NR1-CO-O-, -0-CO-NR!-, .-NR1-CO-NR!-,
-CH=CH-, -C=C- and -O-CO-O-, wherein R! represents hydrogen or lower
alkyl.

37. Photoreactive dendrimers according to claim 36, wherein F is selected from a single
25 covalent bond, -O-, -CO-O-, -0-CO-, -NR -, -NR1-CO-, -CO-NR!-, -NR1-CO-O-,
-0-CO-NR!-, -NR1-CO-NR!-, -CH=CH-, -C=C-, -O-CO-O- and a straight-chain or
branched alkylene group, which is optionally substituted by one or more groups
selected from fluorine, chlorine and cyano and in which up to four non-adjacent
alkylene -CH2- groups are independently optionally replaced by a group D with the
30 proviso that the total number of chain carbon atoms in the alkylene group does not

exceed 30, wherein R! represents hydrogen or lower alkyl.
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carbonyl, 12-dodecyl enei m nocarbonyl, 2-ethylenecarbonylimn no, 3-propylene-
carbonyl i m no, 4-butylenecarbonylimno, 5-pentylenecarbonylim no,

6- hexyl erwo osmedaenyl i m no, 7-heptyl enecarbonyl i m no, PCT/CH02/00391

8- octyl enecar bonyl i m no, 9-nonyl ene 25 carbonylim no,

10- decyl enecar bonyl i m no, 11 -undecyl enecarbonyl i m no,

6- ( 3- propyl enei m nocar bonyl oxy) hexyl ene, 6-(3-propyl eneoxy) hexyl ene,

6- ( 3- propyl eneoxy) hexyl oxy, 6-(3-propyl enei m Inoca_r bonyl ox%) hef<§llhoxy|,

6- ( 3- pr-opyl engj @i nocar bonyl ) hexyl , 6- (3-propyl enei m nocar bony exyl oxy,

1, (2 elto hylo)éneggogb&mf?gl‘ﬁrd\éﬂéq”@ SAPURYing 10 daigiid T veheeadn Bgpresents photoreactive
1,5-pent yl enedi giyips B 4 bEREEb Lot iRt SRS B in

1, 8- gct y?/enedi o?(i?l ps:L, 9- n%ﬁ;} gér%dsi oxy, 9%%5 (g ecy#aedﬁggs%i(ey%ix?,mﬁls case

- undecyl enedi oxindicates thexpadeiad dipkegedd itextirst nratipriof the dutyirimer and wherein A,

et hyl ) cycl ghex h X

o [ 2(2- oézybu%/;g/}’;g?’i@’{*%lg‘%ggaﬁ%s-qﬁf&?ﬂ BWExy, 57 WD 03/ 008472 PCT/ CHO2/ 00391
2-{4-[ 4-(2-oxy-ethyl)phenyl } et hoxy, 2-{4-[4-(2-carbonyl oxyethyl)

h 1- ph | }eth o . . D
(Z:Y F I4'0- (e)Z(Y C !ﬁlr l}g n gﬁ%&%ﬁg‘f}t";&mﬁ}mrﬁ ReAeEdipg tonpdaim 377, wdietedrk§ includes 1,2-ethylene,

6-{4-[4-(2- b h | } B¢ .- L= (f%0X toxy)-1,1"-
bi E)he%yl E4- ;?]r og’%ﬂégﬁr%%ég’k)é’g%%@?%%%é h@?lé%fe}enegﬁg%é& | ene, 5
4- oxybut yl ene, bSmciybenet y,Bmaeyleﬁs,d;dybkr?ylblleage,llﬁnﬂxll WI@[@_ e %J %g%geali?%lgne,
22 oy dodiyl ent TSI BUTIRS PRI rabro sy biowy i ene,
g‘ (oxycar EO nY: g ﬁ*ﬂﬁ@ﬂlyﬁje na@e’ 4-173 ge?ywcaF g%ﬁ)f}?l’%n)ﬁgﬁ}{&%?bgﬁg%-propylenecarbonyloxy,
- ar bon ex , 7- :
8- E gggar bo nzl )B'EF%V@H@ZXY@‘P@W@WMW\JQHYbrﬂybtéyienecm(bo(xyi&m Sriizaplghdoatecy! ene,

10 11 - bg car bonyl ).dodecyl ene,, ]
2 (car bomT oxyy S IARAESUERT, 5 ben BB ERTIASRS, 7-heptytencoxy
D e By Kty lominky Soaylenconycarbonsl
6- nyJ ox xyl.ene, .7-(.ca , 8- -
ooty eno Bo. LAl BNy B RBHG Rl sromy Bt asts Bhyy B3P macyigh &.oetylone

11- (car bony| oxydarbdhyRR§Y1Ra&ylehoxC m@@&%

Yén,@ gl;Bg Y§_ lenecarbonyloxy,
2- (carbonyl i m no) et hyl ene, 3-(carbonyl 15 |8r)()n}9r?o pﬁ}g’pyﬁé@e, YI0xY.

4- (carbonyl i mi nbywrfiepylerroxysltundetdeneokydartonple h0-de@idmecarbonyloxy,
6- (carbonylim ”fﬁl@&a&xﬁ@&%xyfrz(&o%%?ﬁé‘r}éhk%ar %&??E-%lrlge%?flengéagbco%g’ o?cg,yl | mno)-
3-propyleneiminocarbonyl, 4-butyleneiminocarbonyl, S-pentyleneiminocarbonyl,
20 6-hexyleneiminocarbonyl, 7-hgptyleneiminocarbonyl, 8-octyleneiminocarbonyl,
9-nonyleneiminocarbonyl, 10-decyleneiminocarbonyl, 1 l-undecyleneimino-
carbonyl, 12-dodecyleneiminocarbonyl, 2-ethylenecarbonylimino, 3-propylene-
carbonylimino, 4-butylenecarbonylimino, 5-pentylenecarbonylimino, 6-hexylene-
carbonylimino, 7-heptylenecarbonylimino, 8-octylenecarbonylimino, 9-nonylene-
25 carbonylimino, 10-decylenecarbonylimino, 1 l-undecylenecarbonylimino,
6-(3-propyleneiminocarbonyloxy)hexylene, 6-(3-propyleneoxy)hexylene,
6-(3-propyleneoxy)hexyloxy, 6-(3-propyleneiminocarbonyloxy)hexyloxy,
6-(3-propyleneiminocarbonyl)hexyl, 6-(3-propyleneiminocarbonyl)hexyloxy,
1,2-ethylenedioxy, 1,3-propylenedioxy, 1,4-butylenedioxy, 1,5-pentylenedioxy,
30 1,6-hexylenedioxy, 1,7-heptylenedioxy, 1,8-octylenedioxy, 1,9-nonylenedioxy,
1,10-decylenedioxy, 1,11-undecylenedioxy, 1,12-dodecylenedioxy, 2-{4-[4-(2-0xy-
ethyl)cyclohexyl]phenyl}ethoxy, 2-[4’-(4-oxybutyl)-1,1 ’biphenyl-4-yl]ethoxy,
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octyl ene, 9-(carbonylim no)nonylene, 10-(carbonylim no)decylene,

11- (carbonyl - i m no)undecyl ene, 12-(carbonylim no)dodecyl ene,

2-i m noetWwgloafes478- i m no- propyl ene, 4-imnobutylene, 5-i RCRAHMOYIENE,

6-i m nohexyl ene, 7-imn noheptylene, 20 8-im nooctylene, 9-im nononylene,
10-1i m nodecyl ene, 11-i m noundecyl ene, 12-im nododecyl ene,

2-1m nocar bonyl et hyl ene, -3-i m nocar bonyl propyl ene, o

41 m nocar bonyl BueidBeny Bisiphagictiony B onl samorfiguag arGRI Y] enc
7-1m nocar bonyl hept ne, 8-injnocarbonyl octyl ene, 9-i :
1 0-i ni nocar bgn&%’gﬁﬁﬁl@ﬁ%?’[ﬂ' 'ﬁ?rﬁ%)g?’ﬁ’ HW)uﬂzHél?}ﬂlegﬂ@}e-‘l-Zj]ﬁh?m )25t .

car bonyl dodecyl gna.[422 L&b8hNyt QE,BEM 27 534D, epxy) et hyl ene,
6- (4- bﬁt yl enegxs-?he[le ene?ﬁ}g- (}%- et ﬁ“???@%@ﬁ’g%ér%n% §’§@%f§@ngf

2- ( 3- pr opy| ene- biph¢nybdatlosninenetdathoarlexy, 2-oxyethylene, 3-oxypropylene,

- - i m | 6- - ene-
i6 m( ﬁo 2 zlﬁ %Lﬁ; Fg%?gg@ﬁ glﬂ% ,%)o% 9%%“ %?Ige’p 91oé&éﬁxﬁeﬁgyé?WEWVI)GH%M’QHWI%e,Ox yhexyl
(2E) - 3- [ 4- (4- oxglouyrmnylend-10Rdxyaecy e M- xydndicIRAE AL Sy d SdRFHAS ©Y(oxy-

-3- 4- 0 h ]-2- noat e,
(125)1 ﬁi [sfl[ E gE? %a?% g’@%%ﬁ%@r@%@&%ﬁ?@% 4{pEecestioanigbuiyldng, he |i ke 58 WO

of claims 36 Lo aa Moo O E A A PSSR b e, o)
cationical |y po$-fergcirbaiylcytanad-(oycabayl)nbndeneydioxycatbonyl)detylémeal koxy or
wher o n Gl s sel BRI R SR I o B Ryt oy

o cal or oot Lom By A BT i g

to clai m 40, whPbleeer{(@rkonyloayisxylgney f/‘-(ca;rboxtyéaﬁy&iwpwmeywn:rquok?ablt e .
wherein K is a Cerogan o RS RE I8 R R TSR 1 GrPeest i ¢ or
a CRL- unit whewsleeyl®k, 12-fcasmongieki)dedecalzny,e-(cafbhonylimino)ethylene, 3-(carbonyl-

15 imino)propylene, 4-(carbonylimino)butylene, 5-(carbonylimino)pentylene,
6-(carbonylimino)hexylene, 7-(carbonylimino)heptylene, 8-(carbonylimino)-
octylene, 9-(carbonylimino)nonylene, 10-(carbonylimino)decylene, 11-(carbonyl-
imino)undecylene, 12-(carbonylimino)dodecylene, 2-iminoethylene, 3-imino-
propylene, 4-iminobutylene, 5-iminopentylene, 6-iminohexylene, 7-iminoheptylene,

20 8-iminooctylene, 9-iminononylene, 10-iminodecylene, 11-iminoundecylene,
12-iminododecylene, 2-iminoéarbonylethylene, 3-iminocarbonylpropylene,
4-iminocarbonylbutylene, 5-iminocarbonylpentylene, 6-iminocarbonylhexylene,
7-iminocarbonylheptylene, 8-iminocarbonyloctylene, 9-iminocarbonylnonylene,
10-iminocarbonyldecylene, 11-iminocarbonylundecylene, 12-imino-

25 carbonyldodecylene, 2-(2-ethyleneoxy)ethylene, 2-(3-propyleneoxy)ethylene,
6-(4-butyleneoxy)hexylene, 2-(2-ethyleneiminocarbonyl)ethylene, 2-(3-propylene-
iminocarbonyl)ethylene, 6-(4-butyleneiminocarbonyl)hexylene, 6-(3-propylene-
iminocarbonyloxy)hexylene, 6-(3-propyleneiminocarbonyl)hexylene, 6-oxyhexyl
(2E)-3-[4-(4-oxybutoxy)-3-methoxyphenyl]-2-propenoate, 8-oxyoctyl (2E)-3-[4-(5-

30 oxypentoxy)phenyl]-2-propenoate, 1,11-bis-[(2E)-3-(4-oxyphenyl)-2-propenoate]

undecylene and the like
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44. Photoreactive dendriners according to claim43, wherein Kis selected
form 1,2, 3-benzenetriyl, 1,3,4-benzenetriyl, 1,3,5-benzenetriyl or a group
CR1-. 45.wBhawaeencti ve dendrinmers accordi ng to anyone of PCTaiHm/0@®1t 0 44,
wherein J is a 20 carbon atom an aromatic or an alicyclic unit. 46.

Phot oreacti ve dendriners according to claim45, wherein J is a carbon atom
47. Photoreactive dendriners according to anyone of clains 36 to 46,
wherein the r Lo f I Llb ~Me, 111d.
48. Phot or ea%tg'i Iglgtoggancg% ?r%arfragén aeg{:%crc gllrdn t?s § %qngﬁ%%ﬁ%g%’ n")hf’ hest (c}d? e
portions are gelsoted fioin fishogenaeradidaly anchtibAithily @y erizaBlecirowrs a€ bisy e
dendrinmers according to .an recedi claimfurther conprising additives
such as sil ane- %Fg%nﬂi’lqu %Gﬁﬁﬁi?mgpgﬂﬁgeé‘ﬁcﬂﬁméont ai ni ng crosslinking
agents 59 WO 03/008472 PCT/ CH02/ 00391 50. Photoreactive dendriners

according to claim49, wherein the epoxy-containing crosslinking agents
i ncl ude 454" 4hdiheiareactine dendrinpes apcqidingtb ghaim4Aeyhereini Gristselecst fropx opane

triglycidyl et = v A B lic acid 5 .

1,2: 4, 5-NN - di 3?9%‘1%@%?@%@5‘ C%%?@%aﬁﬁfﬁ%ﬁﬁé&%ﬁ% &FOUR; G P TEET BUhEL 2 and
N, N- di gl yci dyl dyeloodrexydlsumenfomalradiBilefr odteadd polgmegadsn.mers according to
any preceding claimfurther conprising additives such as a

phot osensitiser, a photoradical generator and/or a cationic 10

phot of ni t1 at ap. PrafrodsiOl BERRGd-R AN D WREM SBCERLEhid draliciyo o1, wher ein
the photoactive additives include 2,2-di methoxyphenyl et hanone, a m xture
of di phenyl et rrafiereallymelynherigablie geadpy | benzenani ne or et hyl

4- (di met hyl am no) benzoat e, xant hone, 15 thi oxanthone, | RGACURETM 184, 369,
500, 651 and 907, Mchler's ketone and triaryl sulfoniumsalts. 53.
Phot or eact i vé3.diothredttvs da@eiate degordiheat injtine o€ elalifs 34 @47 Whkeh K When
irradiated over a relatively short time with polarized light, result in
stabl e, high-r autsogeniagam, a carbon atom, an aromatic, an alicyclic ora CR!- unit wherein R!

is as defined above.

15
44. Photoreactive dendrimers according to claim 43, wherein K is selected form
1,2,3-benzenetriyl, 1,3,4-benzenetriyl, 1,3,5-benzenetriyl or a group CRI-.
45. Photoreactive dendrimers according to anyone of claims 36 to 44, wherein J is a
20 carbon atom, an aromatic or an alicyclic unit.

46. Photoreactive dendrimers according to claim 45, wherein J is a carbon atom.

47. Photoreactive dendrimers according to anyone of claims 36 to 46, wherein the core

25 portions are groups of formulae Illa, IlIb, IIlc, ITId.

438. Photoreactive dendrimers according to claim 47, wherein the core portions are

groups of formulae Illa and IIIb.

30 49. Photoreactive dendrimers according to any preceding claim further comprising

additives such as silane-containing compounds and epoxy-containing crosslinking

agents
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20 pattermabl e orientation layers. 54. Oientation |layers for liquid
crystals and in the construction of unstructured and structured optical
el enent s WoOd300d4r2 - | ayer systens made by using one or nor @CTHRO0IACt | ve
dendriners. 25 55. Orientation layers for liquid crystals and in the
construction of unstructured and structured optical elenents and

mul ti-layer systens conprising one or nore photoreactive dendriners in at
| east partially crosslinked form 30 56. Orientation |ayers according to
clains 54 and 55, wherein the photoreactive dendrinmers are as defined
accor di ng t o°&ri9tREeastive dendrigners acsominng tlo@laj 493 wbesiithe BORYCHARIONB91 57.

Orientation | aygsksLAS ' o) f Gl.ahns 54 to 56.further

conpri sing pol yners, g?? 3%?%19(1%%0%%}1 ,en%nﬁsgmg{g/lleéfygﬁw Wgwtg‘fnegmﬁlbacti ve
ol i goners  and/mwepaphatigipcityethembrearaesl,2,5,558racalbokglad ackd enent  conpri si ng
one or nore photgoact) dendrimers in_at |east partiall crosslinked form
59. ptical el M%ﬁ'&ﬁ'&?@ﬁ‘@lﬁn@F’ﬁwwler diglyriglybetberoanshct i ve
dendriners are ma-diggtidpReclaE&9RMiAg to anyone of claims 1 to 53. 10 60.

El ectroopti cal conponents conprising one or nore orientation |ayer

according to anyone of clains 54 to 57. 61. Use of photoreactive
dendrimers a j i.nation with polyners, ali rs, 15 nononers,
phot oacti ve Eg@lﬁ&r%%c%%g%@gg}aﬁrsva@c ﬁ@\%fb%gﬁé‘%g%?ﬁﬁﬁ%% 8B‘Iﬁ‘gg’g§8’i SRPPTISHBnoMer s i n
the producti on adfitives @rhat b photosseitiserf #phdtbabicsl geh¥atRbsd/oPReatidaf Of
photoreaq%ive gggerners al one or in conbination with polyners, oligoners,

mononer s, Yphot FPAEOIYHAEH| yrers, phot oacti ve ol i gomers and/ or phot oactive 20
nmononers in the construction of unstructured and structured opti cal
el ements and_ mnulti-|ayer systens.

52. Photoreactive dendrimers according to claim 51, wherein the photoactive additives

include 2,2-dimethoxyphenylethanone, a mixture of diphenylmethanone and
N,N-dimethylbenzenamine or ethyl 4-(dimethylamino)benzoate, xanthone,

15 thioxanthone, IRGACURE™ 184, 369, 500, 651 and 907, Michler’s ketone and triaryl

sulfonium salts.

53. Photoreactive dendrimers according to any preceding claim which, when irradiated
over a relatively short time with polarized light, result in stable, high-resolution

20 patternable orientation layers.

54. Orientation layers for liquid crystals and in the construction of unstructured and
structured optical elements and multi-layer systems made by using one or more
photoreactive dendrimers.

25

55. Orientation layers for liquid crystals and in the construction of unstructured and

structured optical elements and mulﬁ-layer systems comprising one or more

photoreactive dendrimers in at least partially crosslinked form.

30 56. Orientation layers according to claims 54 and 55, wherein the photoreactive

dendrimers are as defined according to anyone of claims 1 to 53.
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63. Use according to clains 61 and 62, wherein the photoreactive dendriners
are as defined according to anyone of clains 1 to 53. 25 61
WO 03/008472 PCT/CH02/00391

57. Orientation layers according to anyone of claims 54 to 56 further comprising
polymers, oligomers, monomers, photoactive polymers, photoactive oligomers

and/or photoactive monomers.

5 58. Optical element comprising one or more photoactive dendrimers in at least partially

crosslinked form.

59. Optical element according to claim 57, wherein the photoreactive dendrimers are as
defined according to anyone of claims 1 to 53.
10
60. Electrooptical components comprising one or more orientation layer according to

anyone of claims 54 to 57.

61. Use of photoreactive dendrimers alone or in combination with polymers, oligomers,

15 monomers, photoactive polymers, photoactive oligomers and/or photoactive

monomers in the production of orientation layers for liquid crystals.

62. Use of photoreactive dendrimers alone or in combination with polymers, oligomers,
monomers, photoactive polymers, photoactive oligomers and/or photoactive
20 monomers in the construction of unstructured and structured optical elements and

multi-layer systems.

63. Use according to claims 61 and 62, wherein the photoreactive dendrimers are as
defined according to anyone of claims 1 to 53.
25
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