DERI'VAHES OF GAMVA- CYCLODEXTRI N Description Background of the

I nvention The present invention is concerned with new ethers of
[err]-cycl odewbrogmsi72t heir preparation and their use as conplREI/EPIa/OLEST or
chem cal s and pharmaceuti cal s. [err]-cyclodextrin ([err]-CD) is a
cyclic oligosaccharide consisting of 8 glgycose units which are joined
together by [err](1-4) |inkages.

Lerr] Homopolymers which exhibit a high level of photo-inducable birefringence

This invention relates to polymers comprising photo-addressable side groups, in
which a high level of birefringence can be induced by irradiation, so that they are
5 suitable for the storage of information which is provided optically or are suitable as

passive or optically switchable components.

Various polymers comprising photochromic groups are known from the literature: the
special peculiarity thereof is that their optical properties, such as absorption, emission,
10  reflection, birefringence and scattering, carix be induced by light and can be varied
reversibly. Polymers of this type have a special branched structure: side groups which
are capable of absorbing electromagnetic radiation are seated - via parts of molecules
which act as spacers - on a linear backbone. The interest of experts in this field has
recently been directed towards side group polymers such as these which comprise side
15  groups of different types, one type of which is capable of absorbing electromagnetic
radiation whilst the other type is a mesogenic group, the shape of which is anisotropic.
Liquid crystalline side group polymers of this type are described in US-PS 4 631 328
and 4 943 617. for example. In their unoriented state, films of these polymers are
turbid and scatter light; these films do not become clear and transparent until they are

20  aligned.

Amorphous polymers which are suitable for storing optical information are known
from DE-OS 38 10 722 and US-PS 5 173 381. These have the technical advantage that
films made of these polymers exhibit usable optical properties immediately after they

25  are produced.

Homopolymers are seldom mentioned in this connection. EP-A 617 110 describes
azo-containing carbaminates which are rendered polymerisable by N-acylation with

(meth)acrylic acid. In actuality, homopolymers are generally inferior to copolymers.
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[err]:-CD ks prepared by the enzymatic cl eavage and religation of starch and
a subsequent separation fromthe thus obtained cyclodextrin m xture

contai ni ng i v@g 98/€fm] - cycl odextrin (containing 6 glucose uniFkCI)EP98/02618
[err]-cyclodextrin ([err]-CD) (7 glu- cose units) and [err]-cycl odextrin

([err]-CD). Cycl odextrins are known_yn the art to possess the ability
to forminclusion conplexes and to have concomtant sol- ubilizing
properti es. exhaustive revi.e i ch describe uch conpl exes and their
DT ober {1 65 cARERIY GRS ER R Baoieeh dRTERA RIS FUE e I oIS J8TaEs;0
(1981). imghhxﬁéﬂ RS tiobe WHelLAAX A BS thY fidnfifiok e WiekRd RYSHRSSy tHee
above-nentioned properties. Said derivatives have been reviewed in an

article by Atémp&anie, aad darRbeteffddtadt bt by heafand h}_flﬁghtoMorezﬁreﬂ.d&Etiqmbﬁ1igh1983) .
L P e oSO GBSMEB i s PSP S e
e e SoeS Rl A e i B0 Aoy on g e mperr
the property of retaining stored information is lost. The known compounds therefore
have the disadvantage that the birefringence effects which are written in are not
thermally stable. At elevated temperatures, particularly at temperatures approaching
the glass transition temperature, birefringence becomes less pronounced and finally
10  disappears completely. There is therefore a need for information storage media for

which the stability of written information is as insensitive to temperature as possible.

Surprisingly, it has now been found that superior side chain polvmers which are
suitable for the production of photo-addressable information storage media can be

produced if monomers are homopolymerised, which

- contain groupings which are at least trinuclear. which are capable of absorbing
the electromagnetic radiation of visible light, and which are structured so that
in their thermodynamically stable state they are distended and strongly

20 anisometric,

- wherein the at least trinuclear groupings comprise at least one, preferably at
least two, electron-attracting substituent(s) which give(s) rise to a dipole
moment which forms an angle of at least 20°_ preferably at least 30°, with the

25 longitudinal axis of the at least trinuclear groupings.

Thermally stable grey scales can be written into these new polymers under the effect

of light.

30 In principle. at least two methods of influencing the dipole moment are possible,

namely



nores in WS Patent Appl. Ser. No. 6-603 839 there is described the use of
specific derivatives of cyclodextrines to inprove the systemc

adm ni strati opook/sgex hornones. Mst of the cycl odextrin derRCTAERI3/02618
presently known in the art are derived fromJ[err]-CD. while the
derivatives of [err]-CD and particularly_gf. [err]-CD remain relatively
unknown. The use of derivatives of [err]-CD has the foll ow ng
advantages. [err]-CDis only poorly water soluble and therefore it is

di sadvant ageous to use it as a conpl exant and solubilizer. Derivatives of
[err]-CD on the other hand, due to their increased solubility, are nore
sui tabl e conpl exants and solubilizers. In contrast herewith, a-CD and
[err]-CD having arnsubstitetibrerwith letdral; ebotrofHattraciingl substituenssedhihcdre disposed

substitutions. Hence, it is, obvious to use unsupstitut [err].-CD (and
a-CD) as conpl ex- unsimmegricadly Witk respest to tgfa]ropg’é‘ifﬁ%?ﬁ Ia§llspgﬂ‘e[gé?‘r‘4“-‘@9flaa nunber
of such ccgrrpl exes wWith various useful conpounds can be found in e.g. Int.
J. Pharm “10, 1-15 (1982) with steroid hornones, in Acta Pharm Suec. 20,
11-20 (1983) with fhkuisé of padlems-linking pblarmproibsirthe dipold modiknts AFGwIIEH d6 1B 3)
with spirolacton and in Acta Pharm Suec. 20  287-294 (1983) with
proscillari- din.pointin thedirgctiomofidels lopgitudisalaxdsich i ncl usi on conpl exes

wi th any given conpound. Often, such conplexation is only estab- |ished in
the | ower concentration range. At higher concentrations of [err]-CD, the
formed conpl e@rdu’%s%ﬁﬁi&é t@JaBR: of forming hydtagensuidb aeih caebdiet, Badh &N
appropriately al kyl ated, hydroxyal kyl at ed, carboxyal kyl ated or

(al kyl oxylar bévH-G{)H) anidk PCalNEl foraaxampte, prgrpajticgiriyrpreferred adthistrhspect her eof
prevents the crystallization of such conpl exes. The advantages of [err]-CD
over its |l ower honologues, i.e. its larger cavity resulting in a superior
propensity t OTIG@E%rFQ?AMSéléB&oﬁ&gﬁétﬁXﬁaiatibﬁ Sf MEUIAP! SouRi<b& RhAE88d to
properties and the fact that it can be cleaved enzymatically by

[ err] - anyl asemgamligiarwittes tvawlerdgtli mngg fromCD)0, todal nherefore fully be

expl oi t ed. [err]-CD contains three free hydroxy functions per gl ucose
unit which can conpletely or partially be derivatized. In view of this,

t he average d ioURS b H ) LSt ol ' '

aver age ngserrbe?%o ég%got?ll t ut eggﬁiﬁg{r]%%(g S_%%%%taet ?%dn@@g&erﬁg%efégﬁ%og@ th?lls(%d.geggi d
D. S. can var ythergresent snvehtiormed mean ke (bwle3b engrgy @onfigurathon, vath wsilthee which n
the latter case all

occurs In the dark in a dissolved state in an organic solvent, for example. When
cis/trans isomerism exists. such as that which occurs with stilbenes and azo
compounds for example, the trans isomer is the isomer of lower energy in each case.
20  The configuration which is present can be determined spectroscopically from the

absorption bands.

“Distended” in the sense of the present invention is to be understood to mean a state in

which the at least trinuclear groupings are situated within a cylinder with a

89
n

length/diameter ratio of 2.5, preferably 3, wherein the length of the cylinder is

identical to the length of the at least trinuclear grouping.

“Strictly anisometric™ in the sense of the present invention means a structure in which
none of the nuclei is directly or indirectly bonded (i.e. via a bonding group without a

30 nucleus) to the next nucleus. i.e. it preferably (for trinuclear groupings) means a



24 hydr oxy groups are substituted, while in the forner case only one is
substituted. Amnimal D.S. is espeC|aIIy pre- ferred when [err]-CD is
used as sol uWiOI98%&R21of pharmaceuticals for use in parenterdf fE%ﬁsl ons,
while a higher D.S. is pre- ferred when used in technical applications,
such as, for exanple, for pesticides or-énzynes.-In the latter instance,
the higher D.S. causes that also those hydroxy groups are functionalized

whi ch are | ogalctge | WhérBethe amidde alicleie id @ Elmdéahbei®d @ing Ghlch isCdite@nuent |y,
the dianmeter of the cavity is decreased. By sel ecting the appropriate D. S

the size of irdirecthvbanded xia itstle 2andi4ppasitiang tothgadjacentamelgi-n t he opti num space

required for a certain nolecule to appropriately fit into the cavity of the
cycl odextrin.

2 When *Ele&?&luﬁma&n@/@ﬁmhk’yhn sh@%ta.mteuaf QRS Réseheifidentibh sh@ Bydroxy

function of t thus obtal ned hydroxyal kyl ether group can further be
hydr oxyal Xy| abdmistogrbtoanedn suhstitunts whish sugbuce the basitiy, ber thmelegran density of
OH group. In such,cases

i ntroduced. 9% BPOUS on %’Lt?gf‘ﬁ?gé'@a%vug{?ggg%wl 8@“?3%‘?&%3%"} %;ﬁ‘%% "é"co?t)&t'cﬁse sub-
These substituents preferably comprise alkylcarbonyl, carboxyl, alkoxycarbonyl,
carbamido, carboxylamino, cyano, nitro and ammonium, and - less preferably -
comprise the halogens.

10
“Lateral” in the sense of the present invention can be explained by citing the example
of an azobenzene group, and denotes that the substituent forms an angle with the
longitudinal axis of the azobenzene and is therefore situated in the o- and/or m-
position, whilst a substituent in the p- position is not considered as being “lateral” in

15 the sense of the invention. If a phenyl radical of the azobenzene is replaced by a five-
membered ring, for example, the substituents are “lateral” in all conceivable positions,
because on a five-membered ring there is no position corresponding to the p- position

on a 6-membered ring.

20  In principle, all groups which contain carboxyl groups are suitable as nucleus-linking
polar groups, the dipole moment of which is at least 200. This can be well illustrated

by using the amide group as an example:

(i)

. Longitudinal axis

30



stituting ‘agent per glucose unity. In viewof this, it is evident that the
M S. can be greater than 3 and has, theoretically, no upper limt
Descripti on owadssimief erred enbodi nents. The present POWEPIS/2618 S
concerned with a [err]-cyclodextrin ether or m xed ether wherein the ether
substituents are ({(err] alkyl, hydroxy Csrr] alkyl or carboxy (err]

al kyl and wherein the degree of substitution is in the range of 0.125 to 2
or the average, mol.ar,_substituytion is in_ the ran of Q. 125 to 3, .
octakis. (2. 6 §hE Braei oLt o R P ouRERS sl BarD S 4n el pth the
[err] - cycl odeyhbintiRaakid which 14d€kast 20°. Particularly preferred conpounds
are the nethyl, "ethyl, isopropyl, hydroxyethyl, hydroxypropyl,

hydr oxybutyl, car- boxynethyl and carboxyethyl substituted

[err]-cyclodexirins and further he%) t hyl éﬂgdroxythyl) .

(et hyl ) (hydr ih%’?&?ﬂl [yventippya f%’ﬁ%‘i?ﬁ‘ %ﬁw%agy %/Shfﬂrsneg &opiapremery which
substitutegl y-cyclodextrins, having a D.S of 0.3 to 2 and a MS. of from
0.3 to 3. . The compounds of the present invention can generally be

prepared by reacti oonthihgratpingsiwigch arera} 16afd trihtidlead/whieh bfdapable 8f 8bsorbing
O al kyl ating agent or a m xture of such_agents in a concentration being
sel ected so that tHe dessomagneticgadiation pf wisidglightTand which aresstpictused pe that

f er abl duct ed .4 ' | it
orf e bl conduct i e TiAca) Yanle \d MR SRR 0 srereis,

al kyl , hydroxyal kyhnis¢ragteiexyal kyl or (al kyl oxycarbonyl ) al kyl halide or
sul fonate, e.g. nethyl chloride, ethyl brom de, propyl nethylsulfonate,
et hyl chl # oacet ate, [err]-chloroacetic acid; or an oxirane, e.g. oOxirane,

ol yal conol, 5. g WEPREhSRe “CUHEhaf Sclés” espiiaRoFomper oA ond Sekmiol
2. but anone, 4. ot bl s ey S WHch Y R e Kb Trorfer widel YORR A
e.g. ethoxyet hane, ael¢ Dfpatolegat 3205) witb phadongietimahydisobfitlenat least trinuclear
groupings.
15
The preferred groupings which are at least trinuclear are those which contain at least

two aromatic nuclei.

The preferred polymers according to the invention contain, on a main chain which acts

20  as a backbone, covalently bonded side groups which branch therefrom, of formula
-S-T-Q-E O,
wherein
25
S denotes oxygen, sulphur or NR',

R! denotes hydrogen or C-C4 alkyl,

30 T denotes a (CH,), radical, which can optionally be interrupted by -O-, -NR'- or
-OSiR',0- and/or which can optionally be substituted by methyl or ethyl,



1, 2- di et hoxyet hane and the |ike; and

Cerr]-Cerr xy-Clerr]-Cferr]-al kanol and m xtures vents.
An appropri a‘%g%g’gégg for exanple, an alkali or earth aﬂ?&?‘ﬁﬁ@oﬁ’gg

hydr oxi de; e.g. sodi um hydr oxi de, potassium hydroxide; or an alkali or
earth al kaline netal hydride or am de, ®9%Q9. sodium hydride, cal cium hydride
and sodi um am de. Preferably the said O al kyl ation reaction is
conducted with 0.1 to 3 parts by weight of water per part by weight
[err]-CD in case there.is i ¢ solvent used. and with 1 to 40 parts
by wei ght orfyani 98ty Hist “ﬁ&‘spgr%t weight [err]-CD in case no water is
used. In a particularly preferred way of preparing the conpounds of
the present invention, the reaction m xture containing the starting
[err]-CD, th@ soldemnotes abadieal aomipfisiag kyd bondsgamigent i s heated in an

autocl ave at a tenperature conprised between 30[err] and 200C. Dependi ng on
the reacti vity of the O al kyl ati ng agent, the reaction mxture is all owed

the moxture o actaops aq ohieist ficio B, EBmplsiié RaulRERAN

purified by standarke deipa; at i on and purificati on procedures such as, for
exanpl e, colum chromat ography, ultra filtration, centrifugation, and
dried. The conpounds of the present i nvention can al so be converted

into each ot Fo on ar bo- subs |tu
[err]-cycl oded gl (ﬁg@i A“ﬁ‘:aéﬁhgﬁ? Y %‘%&P%ng%/?{)‘ﬁ%até%é%fm‘ﬁd

car boxyajgkyl chaub&hich late@ls Ererrra]:kmael s tH&néidré MSS tdred @ ilded! T - known
saponification procedures. e.g. by treating the starting conmpounds with an

aqueous aci dic or basic sol ut| on. The conpounds of the present

i nvention ar us ue to their abili o for Si e

having a sta aﬁ ‘93 rﬁcfsfﬂgecttengwa W@uegn%lté?(éﬁcﬁromﬁpwﬁﬁﬁ tsglg l}E E@Pq hei r
concom tant @0jHdbinbinZémieh 364 bihdidg e Qmegr he Xpuchi) UedtdredofS B! HCRN ¥

i ncreased wat er so%itl}br 1ty and |ln%rove sta |I|§ ; afterrhg€ b eﬁ h
transferred infuenvelfurstiyoon Eanpbexoadlywintthe ddjaceabgroepsrent i oned y- CD

derivatiyves, are those having the required shape and size, i.e. which fit
into thelXavi ty. The size of the cavity can be adapt ed by selecting the

appropriat e gl fk e Sfit a8k BhHrideiteWoibs 38!, sBhl coD-8od=xagiges of such
-CONR'-, -NR'-CO-, -NR!- and (CH3)m, where m =1 or 2.

The at least trinuclear groupings E contain at least one nucleus-linking group which is

20  suitable for a photo-induced change in configuration, such as

~N=N—, —c=c‘:—‘ —<‘:=N—, —N=N= o ~NR1—CO-Cl:=(‘3——CO—NRL
0

25 In addition to at least one group of variable configuration, the groupings E also
contain other nucleus-linking groups, such as -C=C-, -COQO-, -OCO-, -CONR!-,
-NR'CO- or a direct bond. wherein R' is preferably H and direct bonds are less

preferred.



conpounds ‘are, for exanple, non-steroid anti-rheumatic agents, steroids,
cardi ac gl ycQad sigs7and derivatives of benzo- di azepi ne, bengiyisgegsts
pi peridine, piperazine, imdazole, triazole, pyridazine,
1,2,4-triazinedione or 2,3,5,6-tetrahy- 0-imdazo[ 2, 1-b] t hi azol es, or
am des hydratropic acid derivatives or tri al kyl am nes, whereby the
derivatives of benzodi azepi ne, benzim dazol e, piperidi ne Eeram ne,

i m dazol e, t dibg#bleast 3gy%cle¢1 abEsan eachxepresant a 5t peéimsmberrd plgatic ring or
tetrahydro-i | o rivatives
or trialkyl a%nggs [élr%%elrala Fart vﬁ{h h% prﬂl&a{ﬁ'ﬁpﬁﬁggg{@nhg%%o% Hre? r%; %gstar e

t hi abendazol ¢hreé pixeéil skaaﬁimanccl cl obendazol e, oxibendazol e, par bendazol e,
canbendazol e, nmebendazol e, fenbendazol e, flubendazol e, al bendazol e,

oxf endazol e, nocodazol e and astem zol e. Sui t abl e piperidine derivatives

are di phegox e ri dI,- r oat e,
brorrpelrol dgl é\&eu%zf‘r?]o%fflg r&%ﬁglrrpagér :ﬁgnicﬁﬁngpg onrg:a)':d fr{rlﬂcﬁgggr'?%h hg'FeBg ?ﬂ%gl’%ne,
piritram de, phemflédeyhs waeﬁml@dttrdqlchcdimom&mmhanm tra- mde, benzetim de,

donperi done, suf entanil, carfentanil, alfentanil, dexetimde, mlenperone,
di fenoxin, fluspiril ene penfluridol, pinozide, | or cai n| de, | operam de,

astem zol e, ket anselNrt Ievoca ine, cis \de, alt in, ritanserin,
3-[2-[4-(4-fluor zo 1- @»-. I]/ dq—H%t@-Mpyrido[l,Z-a
] pyri m di n-4-one, =Ine- [ 4- [ bi s{d-#1 uor ophe

nyl ) met hyl ene] - 1- pi perinyl ] -ethyl]-2-net hyl - 4H—pyr|do[1 2-a] pyri mdin-4-one
and 3-[21P4-[[3-(2-furanyl methyl )-3Him -
dazo[ 4, 5- b] pyri di n-2-yl ] am no] - 1- pi peri di nyl ] et hyl ] - 2- met hyl - 4H pyri do[ 1, 2-
apyrim di n- 4- one. Sui t abl e pi perazi ne

S-membered ring systems can be carbocyclic, but are preferably heteroaromatic and

contain up to 3 hetero atoms, preferably from the series comprising S, N, O. Examples
of suitable representatives include thiophene, thiazole, oxazole, triazole, oxadiazole

15  and thiadiazole. Heterocycles comprising 2 hetero atoms are particular preferred.

The preferred groupings E contain cinnamic acid or stilbene radicals and azo dye

radicals or analogues of a heterocyclic type, preferably mono- and diazo dye radicals.

20  The groupings E should be polarised. As described above, said polarisation can be
effected by substitution with electron-attracting lateral substituents. The preferred
substituents are those which have Hammett values of at least 0.5. The ¢ values are
known from the literature; see C. Hansch, A. Leo, R.W. Taft, Chem. Rev. 1991 91
(165-195). If the nuclei are multiply-substituted, the number of substituents in each

25 case depends on the number of possible positions of substitution, on the options for
incorporating the substituents and on the properties of the substituted systems. The
2,4- and 3,4- positions on 6-membered rings are preferred; the preferred substituents

are cyano and nitro. -

30  Aromatic nuclei which are suitable for B preferably contain 6 to 14 C atoms in their

aromatic ring, which can be singly- or multiply-substituted by C;-C,; alkyl, C;-C),



3 + derivatives include azaperone, fluanisone, lidoflazine, flunarizine,
m anserine, Wyag@/hgde, m ofl azine, clocinizine and ci nnar ipdtighes/o2618
Exanpl es of suitable imdazole derivatives are netroni dazol e, ornidazol e,

i proni dazol e, tinidazole, isoconazole, _ginorazole, mconazole, burinam de,
metiam de. netom date, enilconazole or imazalil, etom date, econazol e,

ol & Ao 06 ot SR, LR TeRb B, b TR Sieam,
~val conazol e,cgk;ﬁ&okﬁbgg}gobgoquoeo.@z@ §1ky9><éy%%|§%ﬁ! %gniﬂ,mﬁﬂér@l)‘?- Cs-Ci2

bi f onazol e, neti di ne, |enticonazole, tubul’azol e an
(2) - 1- [ 2- chlgyclalky(,2, €+-€l £ hlatkyithioenyT )} €4 hetkylsplphbaylm d%z0khe. arylsulphéwsyl,

suitable triazol e deri i yes, there b ntioned virazole, azaconazol e.
et aconazol e,a"ib‘l“Sﬁ*l&%‘é(ggﬁlé& ﬁléﬁléﬁ‘-‘msﬂlgg%‘i‘ﬁ’, phenylapdnnspipbany naminorarpayol .
Usef ul pwridazine ' J e, . : c o

3-chl or o}%- ([j%', 9d?ﬁ(§%ﬁ?§1%@9%’t h@ﬂegﬂgnyi g Jf?% -S'ny‘dia'r%‘&f‘”’]“B% di Cda% ne, .
3- et hoxy- 6-4lkylaRimme pherytaneing) §—Cs agylameinazC A} dlRylsulghanytaniaodmbhe araiipounds

of Publ. Eur, Pat. . .0, 156.433. efyl 1,2,4-triazinediones
are, for exaq;,ppe,alkﬁgr%mocmonylam%no, C|-(%4 alkoxycgﬁonylamilno or trifluoromethyl-

2-chl oro-| erfls -f:hl or o- phenyl ) - 4- (4, 5-di hydro- 3, 5di oxo- 1,2,4-triazin-

2(3H) -yl )benzepneat‘{ét o-nitrile. .
2,6-dichloro-[err]-(4-chlorophenyl)-4-4,5di hydro- 3, 5-di oxo-1, 2,4-triazin-2(
3H vyl ) benze- _ L. , .
10 Heterocyclic nuclei which are suitable for E preferably contain 5 to 14 ring atoms, 1 to
4 of which are hetero atoms from the series comprising nitrogen, oxygen and sulphur,
wherein the heterocyclic ring system can be singly- or multiply-substituted by C;-Ci;
- alkyl, C;-C)» alkoxy, hydroxy, halogen (particularly F, Cl or Br), amino, nitro,
| trifluoromethyl, cyano, carboxy, COOR (R = C,-C¢ alkyl, cyclohexyl, benzyl, phenyl),
15 Cs-Cy2 cycloalkyl, C;-Cy2 alkylthio, Cy-Cs alkylsulphonyl, C¢-Cy; arylsulphonyl,
aminosulphonyl, C;-Cs alkylaminosulphonyl, phenylaminosulphonyl, aminocarbonyl,
Ci-C¢ alkylamino-carbonyl, phenylaminocarbonyl, C;-C4 alkylamino, di-C;-Cs4
alkylamino, phenylamino, C,-Cs acylamino, C,-C; alkylsulphonylamino, mono- or di-
Ci-Cq alkylam'inocarbonylamino, Cy-C4 alkoxycarbonylamino or trifluoromethyl-

20  sulphonyl.

Particularly preferred groupings E contain the following binuclear partial radicals:

either one aromatic nucleus and one heterocyclic nucleus or two aromatic nuclei.

25  The preferred binuclear partial radicals are azobenzene radicals of formula

30

wherein



‘neacttonitrile and the compounds of Publ. Eur. Pat. Appl. No. 0,170, 316.
Useful triakkybgéisees are, for exanple, diisopromne, prozg E’{/‘%%S/ozms

Useful 2, 3,5, 6-tetrahydro-im dazo[2. 1-b]thiazol es conpri se, exanpl e,
tetramsol e or |evanisol e. Useful agri des are, for exanple, closantel,
anbucet am de. isopropam de, buzepi de netl1odi de, dextronoram de A

useful hydratropic acid derivative is for exanple, suprofen.
Particul arly val uabl e pharnaceuti cal corrposi tions are obtained when

converting ¢ om e ity

| evocabast i Eie or(ii rgsﬁg{rglgz?%g{q%z lrg or\/\g? a%lyofeéﬁﬁsgm? 4n§" f?g é"(atq‘?g%ﬂqﬂl ex
form ng agents oforkiinol Bivethe rirlgh @Dan@@hn be sutititédinsaddithont [FR edppésens
speci al subject of the present invention. The invention is further

directed to a netchene F nwepkngnyy Eopptsatly gubstiseted gar sddifion, \iwheseinstieubl e
or waterinstable t ho racterized by dissolving
the [errP-cycl odéﬂ?ﬁ?@g%‘i}%ﬁdﬁ%@ﬁﬁ ggﬁu‘éﬂ atalfﬁﬁfﬂg thereto the selected
conmpound as well as optionally drying the solution of the fornmed inclusion
conpound usi ng net hods known per se. Formation of the solution may
preferably tAdobemdene eadixtals whipk Azt partes!aply tprefemedl Sormnpor@iSp dner fotnula The
drug is suitably added batchw se. The water may further conprise

physi ol ogi cal |y conpati bl e conpounds such as sodi um chl ori de, potassium
nitrate, glucose, nmannijs:ol, i@rbitol ; xyllgol or buffers such as phosphate,
acetate or citrate buff Usi no\ [ er ] cycl odextrin ethers in

accordari@e wth the inve pPg ble to prepare commonly known
@ &al , topi c@a, rectal or vagi nal

application forms of

application. e.g. infusiogsghd injecth\es solutlons dr solu- tions (e.g.
eye drops or nasal dro sprays, Dl etMg3 pomders capsul es, aerosols,
sirups, jellies, ointnents, nedical baths, rectalia and vaginalia. The
aqueous sol uthepgisa nMay further conprise suitable physiologically conpatible
preserving agents such as, for exanple, quaternary ammobni um soaps,

chl or but anol, phenoxetol, bronopol, and the Iike, and al so anti oxi danti a,

such

15 R? to R® independently of each other, represent hydrogen, chlorine, bromine,
trifluoromethyl, methoxy, SO,CHj;, SO,CF;, SO;NH;, preferably CN, 4-
substituted benzamido or nitro, preferably with the proviso that at least two of
these radicals are not hydrogen, wherein

20 R can additionally denote a single bond, and

R’toR'C, independently of each other, denote hydrogen, chlorine or methyl.

If there is multiple substitution of ring A , the 2,4- and 3,4- positions are preferred.

25
Therefore, the preferred groupings E correspond to the formula
3 h
R R
30 /¢ \ ™,




és, for exiarrpl e, ascorbic acid. For the preparation of solid

formul ati ons“}otb%f] ? utions of the inclusion conpounds are lLed usin
conventi onal et s(?) s’; thus the water nay be evaporated in g‘§¢dF5%8(°aﬂ%
evaporator or by lyophilisation. The resjdue is pulverized and, optionally
after addition of further inert ingredients, converted into uncoated or
coated tablets, suppositories, capsules, creans or ointnents. Exanples

The fol | owi nghesgianpl es are neant to illustrate and not to limt the present
invention in all its aspects. Unless stated otherwise, all parts therein
are by weight. A Preparation exanples. Exanole 1 1 Part of [err]-CD

and a sol uti phtgH® zhdR'RIR'S h@f/et?@%édmn@{g{v@?fh@cﬁ/ei dhdl- 5 parts of water were
m xed in an autoclave. Then there were added 3 parts of methyl chloride and

0.5 parts of nethyloxirane. The m xture was heated for 1 hour at 65C and
subsequengly_$,or 2 hours at 100C. ter cooljing, the remaining

met hyl oxi* anB \X&gze‘gf)g?‘fee‘ﬂewsﬂf@ﬁo@gctﬂt@ﬁ infsgendentkeseafeut ral i zed with
hydrochl oric acid. The volatile conponents were evaporated and the

remai nder was fil- tered. The filtrate was liberated from sodi um chl ori de
over an ion ©xehbimgelearputisuhdieds enrtdsyorfd Laefosnurd, yiel ding the

(met hyl ) (hydr oxypropyl) derivative of [err]-CD. Follow ng the sane
procedures and using the appropriate starting materials

RS R’
10 K Rn
(o Y=y
L—M
RS R‘IO

wherein
15
K. L and M. independently of each other, denote the atoms N, S or O, or optionally
denote -CH,- or -CH=, with the proviso that at least of one of the members K,
L or M is a hetero atom and ring A is saturated or contains 1 or 2 double
bonds, and

20

R% and R"toR', independently of each other, have the meanings given above.

Ring A preferably represents a thiophene, thiazole, oxazole, triazole, oxadiazole or
thiadiazole radical.

25

Other preferred groups E correspond to the formula

30 (Vi




‘the fethyt) (hydroxyethyl) derlvatlve of [err]-CD was al so prepared.
REPLACENMENT WdEd851721 PCT/EP98/02618

4 Exanpl e 2 In an autoclave there were mxed 2.5 parts of

1, 2-di met hoxyet hane. 1 part of [err]-CD.gnd a solution of 1 part of sodium
hydroxide in 1.2 parts of water. To this m xture, there were added 2 parts
of oxirane and the whole was heated to 110C for 5 hours. After cooling, the
remai ni ng oxi rane was expelled and the reaction m xture was neutralized
wi t h hydr ochivBédetn aci d. The vol atil e conponents were evaporated and the -
remai nder was filtered. The filtrate was subse- quently |iberated from

sodi um chl ori de over an ion exchanger and subsequently freeze-dried,

yielding t heRh¥od{{mX%ﬁtli1yéo R® have the meanings given above.
5
A common feature of the above formulae is that substitution of ring A in the 4-, 2,4-
and 3,4- positions is particularly preferred.

Groupings E which are particularly preferred correspond to the formulae:

N X
Il CN
o _N
N~

where X = O or NR!

“ Z
K
i 2
O \]

CN

N’rN\@:CN

CN

v
NO,
*. '
©\ 2N
N 0



derivative of [err]-CDwith a MS. of 0.77. Fol | owi ng the sane
procedur es andvQ98/8y2t he appropriate starting materials ther | so
prepared the 2-hydrox- ypropyl derivative of [err]-CD with aﬁﬁﬁgﬁmg@”ﬂ§66.
Exampl e 3 1 Part of [err]-CD, 3 partspof 1,2-dinethoxyethane and 1.5
parts of sodiumhydroxide in 1.5 parts of water were m xed in an autocl ave.
Subsequently, there were added 4 parts of chl oronethane and the whol e was
heated at 120C for 4 hours. After cooling the reaction m xture was
neutralized with hydrochloric acid and the volatile conponents evapo-

rated. The remainder was filtered and the filtrate was |iberated fom sodi um
chl oride over an ion exhanger and subse- quently freeze-dried, yielding the
met hyl derivative of [gr]-CDwith a D.S. of 1.49. Fol | owi ng the sane
procedures and using the.appropriate starting materials there were also
prepared the methyl deriva @ of [err]-CDwith a D.S. of 0.13; the

car boxynet hyl derivative & rrrlNCD with a D.S. of 0.86; and the

(et hoxycar bo- nyl)nethyl derivaNrveysfN err]-CD;, the ethyl derivative of
[err]-CD;, the butyl derivative of [&g CD; the®Nsobutyl derivative of
[err]-CD;, the isopropyl derivativgq0 exr LNCD flhe car boxyet hyl derivative
of [err]-CD; the 3-hydroxypropyl detivatiVe ol r]-Ch, and the 4-

hydr oxybutyl derivative of [err]-CD. B. Exangp illustrating the
properties of the [err]-CD derivatives Exanple“4 “cn

CN



'Starfing froma 5% stock solution of a particular [err]-CD derivative in a
phosphat e bu{Hag/sphPH 7.4, a dilution series was obtained yu

concentrati onis) \garyllng of from0%to 5% with 0.5% steps. 3 %‘lt/%#”{oﬁﬁelge
solutions were pipetted into a closed copntai ner contai ning an appropriate
anount of progesteron. After 5 days shakihg at 25C, the thus obtained

m xture was filtered over a nenbrane filter (pore diameter: 0.22 [err]m,
and the contBif padympiscdch arcpreigersd deqosding e thevinvéntion ghlefy ersain eeduirdng d

chr omat ogr aph usi ng. a _colum of 25 ngt h; nm lnternal dianeter;
packed wi th @f&pp’npﬁ@l&é{dﬁﬁ%ﬁ% a"?lﬂfpcﬁ?@&’@ Cgp@gh%PSeanégﬁmﬂﬁi le/water; U. V.
detection). The results of these concentration neasurenents for a nunber of

the [err]-CD derivatives of the present invention and for unsubstituted
[err]-CD gathered in the foll ow ng ta?l e.

5 ""CHi—-(ll-—
7°
vi
s (vim
1
!
|
Q
]
10 E

where R = H, or preferably where R = methyl.

15 The corresponding preferred monomers for the introduction of side groups I therefore

correspond to the formula

Hzc__—(l:—co—-S—T—Q——E (X)
R

20

The main chain of the side group polymers is therefore formed solely from monomers

which comprise side groups (I).

The polymers according to the invention preferably have glass transition temperatures

25  Tgof atleast 40°C. The glass transition temperature can be determined as described by
B. Vollmer, Grundrifl der Makromolekularen Chemie, pages 406 to 410, Springer-
Verlag, Heidelberg 1962, for example.

In general, the polymers according to the invention have a molecular weight,

30 determined as the weight average molecular weight, from 3000 to 2,000,000,



concent r atti on content of progesteron in [err]g/m

of [err]-CD derivative unsubsti - net hyl nmet hyl car boxy-
hydr oxy hydmneggs/sien. % (wei ght  ut ed substi - sub®CT/EPIS/OEL 81V |
et hyl propyl by vol une) -CD tuted tuted subst .
subst . subst . -14- D.S.=0.13 D.S. =1.49
MS.=0.86 MS. =0.77 MS. =0.66 0 59 59

278 ia;geferably 500@%& 1,500,000, a%b%etermined?b? gel perrneatioréigromatograp ;3{23
748 &librated with rene). 582 1.5 275

1458 4 hhsorene). 872 2 203
1902 1470 417 860 1165 2.5

163 2149 1888 17 . 105[5 . 1431 3

93 oo5gue to the stpighgre of the polygners, the intepgelecular intergetipns of strugtygal
gg %gg%lemems ¢))] %x%g%xch that tl;}egZormation Ofﬁ@gd crystallin%gsg%tes of orﬁerSis
46 262 Tsuppressed3dhiiloptically iso&ic, transpareritBioh-scattering f®can be prbduced.
45 2602 3876 979 2065

On the other hand, the intermolecular interactions are nevertheless sufficiently strong
so that irradiation with polarised light results in a photochemically induced,

cooperative, directional reorientation process of the side groups.

10
Extremely high levels of optical anisotropy can be induced in the optically isotropic,
amorphous polymers according to the invention by irradiating them with polarised
) light. The measured values of the change in birefringence range between 0.05 and
0.08.
15

The light which is preferably used is linearly polarised light, the wavelength of which

falls within the region of the absorption bands of the side groups.

The production of side group monomers and the polymerisation thereof can be
20 effected by methods which are known from the literature; see, for example,
Makromolekulare Chemie 185, 1327-1334 (1984). SU 887 574, Europ. Polym. J. 18,
651 (1982) and Liqg. Cryst. 2. 195 (1987), DD 276 297, and DE-OS 28 31 909 and 38
08 430. The polymers according to the invention are generally produced by radical-
initiated polymerisation in suitable solvents, e.g. in aromatic hydrocarbons such as
25  toluene or xylene, in aromatic halogenated hydrocarbons such as chlorobenzene, in
ethers such as tetrahydrofuran or dioxane. in ketones such as acetone or
cycloohexanone, and/or in dimethylformamide. in the presence of radical-forming
polymerisation initia;tors. e.g. aiobis(isobutyronitrile) or benzoyl peroxide, at elevated
temperatures, generally from 40 to 70°C, if possible under water and with the

30 exclusion of light. They can be isolated by precipitation in suitable media, e.g.



Tabl €: Content of progesteron in solutions containing various
concentrations of [err]-CD derivative and [err]-CD. Exanpl e 5.

Fol | owi ng t heWer®¥¢d@Ir es descri bed in exanple 4 the content BET/EPI8/02618
3-chl oro-6-[ 3, 6-di hydro-4-(3- met hyl phenyl )-1(2H pyridi nyl ] pyri dazi ne was
determ ned in solutions containing variou$seoncentrations of [err]-CD
derivaties. Said pyridazine conpound is described in Published Europ. Pat.

fﬁﬂj N0 0. 1aRufhid asriR UpSlitths 20fh Vited! pRfIRA' by  re-precipitSICUL AL AR O

3- chl or 0- 6- [ 3¢cldotbfbndretbdndi3- net hyl phenyl ) - 1( 2H- pyri di nyl ] pyri -
derivative in % (wei ght dazine in [err]g/m
by vol une) unsubstituted [err]-CD

BEtShzll' Zgb sti }sﬁrggiﬁtfggglr\ﬁ%?@zﬁg%lceg WA costly orientation processes being necessary

5  for which external fields and/or surface effects are required. They can be produced on
substrates, by spin-coating, immersion, casting or by other coating methods which are
easily controlled technologically, by pressing or flowing them between transparent
plates, or can readily be produced as self-supporting films by casting or extrusion.
Films such as these can be produced by sudden cooling, i.e. by employing a cooling

10  rate > 100 K/min, or can also be produced by rapidly stripping the solvent from liquid

crystalline polymers which contain structural elements of the type described above.

The film thickness of films such as these preferably ranges between 0.1 um and 1 mm,
particularly between 0.1 and 100 pm.

15
When they are in their glassy state, the side group polymers according to the invention
are optically isotropic, amorphous, transparent and do not scatter light, and are capable

of forming self-supporting films.

20  However, they are preferably deposited on support materials, for example on glass or
on plastics films. This can be effected by various known techniques, wherein the
process is selected accordingly, depending on whether a thick or a thin film is
required. Thin films can be produced, for example, by spin-coating or by doctor blade

from solutions or from the melt, thicker layers can be produced by filling

S
W

prefabricated cells, or by melt pressing or extrusion methods.

The polymers can be used for the storage of digital or analogue data in the widest
sense, e.g. for optica{l signal processing, for Fourier transformation and convolution or
for the coherent optical correlation technique. The lateral resolution is limited by the
30 wavelength of the light ﬁsed for writing. It enables a pixel size from 0.45 to 3000 um

to be obtained. A pixel size from 0.5 to 30 pm is preferred.
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5 0.8 2@60 10.0

6 CLAI V5 1. A [err]-cyclodextrin ether or m xed ether wherein the
et her substituents are (C[err]

This property makes the polymers particularly suitable for the processing of images
and for information processing by means of holograms, the reproduction of which can
be effected by illumination with a reference beam. Similarly, the interference pattern -
5 of monochromatic light sources with a constant phase relationship can be stored.
Three-dimensional holographic images can be stored correspondingly. Read-out is
effected by illuminating the hologram with monochromatic coherent light. A storage
density which is higher than that of a purely binary system can be achieved due to the
relationship between the electric vector of the light and the preferred direction, which
10 s associated therewith, in the storage medium. In analogue storage, values of the grey
scale can be continuously adjusted, as can the local resolution thereof. Read-out of
stored analogue information is effected in polarised light, wherein a negative or
positive image can be retrieved depending on the position of the polarisers. The
contrast between two polarisers which is produced by the phase shift between the
15 ordinary and the extraordinary beam can firstly be used, wherein the planes of the
polarisers advantageously form an angle of 45° to the plane of polarisation of the
inscribing light and the plane of polarisation of the analyser is either perpendicular or
parallel to that of the polariser. Another possibility is the detection of the angle of
deviation of the read-out light which is caused by the induced birefringence.
20
The polymers can be used as optical components which can be passive or which can
be actively switchable, particularly for holographic optics. Thus the high extent of
light-induced optical anisotropy can be used for the electrical modulation of the
intensity and/or of the state of polarisation of light. Components which have imaging
25  properties which are comparable with those of lenses or gratings can accordingly be

produced from a polymer film by a holographic structuring process.

Therefore. the present invention further relates 1o the use of the polymers described
above for optical components.
30

Monomers IX are novel. Therefore, the present invention also relates to monomers IX.



al kyl:, hydroxy C(err] alkyl or carboxy Cferr] alkyl and wherein the degree

of SUbstd)BMBh?P Is in the range of 0.125 to 2 or the ®CTEPYSOIGDS ar
substitution s in the range of 0.125 to 3,

oct aki s- (2, 6-di - Orret hyl) -y-cycl o- dextri_4and per - O et hyl at ed

y-cycl odextrin bei ng excl uded. 2. A y-cycl odextrin according to claim
1 wherein the substituents are nethyl, et hyl isopropyl,

hydr oxyet hyl , hydr oxypropyl, hydroxybutyl-, carboxynet hyl or
car boxyet hyl hg%&ﬂeraxwasgfode&%qnmogg A Artntreaciond, Bl yner i n the

substituents roxypropy

[err] cycl odexyri rthafeaemmctdxmwde@foffmuw aims 1to 3 V\/nerel n the degr ee
substitution is in the range of 0.3 to 2 and the average nol ar
subst itution is i H,C0E—canrgeo o —0r-32 tneckus-cocl

> R

with 4-amino-binucleus compounds, e.g. 4-aminoazobenzenes, to form

monomer IX, e.g. to form the compound of Example 2.1.1;

10 B) 1. By the condensation of

a) 1,4-diamino nuclei, e.g. 1,4-phenylenediamine, with
b) nucleus-acid chlorides, e.g. p-nitrobenzoyl chloride, to form
15 .
c) a p-(nucleus-carboxamino)-nucleus-amine, €.g. N-(p-nitrobenzoyl)-1,4-
phenylenediamine |
2. Diazotisation of 1 c¢) and
20
3. Coupling with a compound of formula
H.C——Cc—C0—S—T—Q— nucleus
R
25
e.g. (meth)acrylic acid-1-(N-methylanilino)-ethyl ester, to form
monomer IX, e.g. to form the compound of Example 2.4;
)] 1. diazotisation of a 4-amino binucleus, e.g. 4-aminoazobenzene,
30

2. Coupling with the (meth)acrylic acid ester



5 A process for preparing a [err]-cyclodextrin as clainmed in any of

clains 1 - %98/51721 characterized by O al kylating y-cycl odgéfﬁgipgbéwéw an

appropriate al kyl ating agent in a concentration bel ed so
that the desired D.S. is obt ai ned. 6. A process according to
claim5, wherein the process is conductdd-in a reaction-inert
solvent in the presence of a base and at a tenperature in the range
from30[err] to 200[err].
H,C———=c-—co—s—T—-Q— nucleus
R

e.g. with (meth)acrylic acid-1-(N-methylanilino)-ethyl ester, to form

monomer IX, e.g. to form the diazo compound of Example 2.5.

1-1.2 mol of the aminobinuclear compound per mol of acid chloride is preferably used
10  for reaction A.. The reaction can be conducted in solvents, wherein inert organic
solvents comprising ethers, e.g. dioxane, are preferred. The reaction is preferably

conducted at temperatures from 20 to 80°C.

The diazotisations for reactions B and C can be conducted in mineral acids such as
15  hydrochloric acid, sulphuric acid or phosphoric acid for example, or can be conducted
in carboxylic acids such-as acetic acid or propionic acid, with sodium nitrite or
nitrosylsulphuric acid as the nitrosylating agent, preferably at temperatures from -10 to
+20, particularly 0 to +10°C. In general, the coupling component is placed in a vessel,
optionally in a suitable solvent such as glacial acetic acid or methanol, the pH is adjusted
20  toa value from 1 to 6, preferably from 3 to 4, and the temperature during the addition of
the diazonium component is maintained at 0 to 30, preferably 5 to 10°C. The batch is
then neutralised, with caustic soda or aqueous sodium carbonate solution for example,

and is diluted with water, and the precipitated product is filtered off under suction.

25  The percentages given in the following examples are percentages by weight in each case

unless indicated otherwise.



-7- AS suitable triazole derivatives there may be nentioned virazole,

azaconazol e, w3 sgfifnzol e, propi conazol e, penconazole, i tracp?%%s%z@&d :
t erconazol e. Useful pyridazine derivative are, for exanple

3-chl oro-6-[ 3, 6- dihydro-4-(3-nethyl phem{b)- 1(2H) - pyri di nyl ] py’ri dazi ne,
3- met hoxy- 6-[ 4- (3-nethyl phenyl)-1-piperazinyl ] pyridazine and the conpounds
of Publ. Eur_ Pat., Appl. No. 0, 156, 433. Useful 1,2,4-triazinediones

are, for exa@éﬂ@;"-‘-ﬁ-chl oro-[err]-(4-chloro-
phenyl ) -4-(4.5-di hydro- 3, 5-di oxo-1, 2, 4-triazin-2(3H) -yl )benzeneacet o-

nitrile, 2,6-dichloro-[err]-(4-chlorophenyl)-4-(4,5-di hydro-3, 5-di oxo-
1,2,4-triazi Ex2mpld 1 y| Pheparatioratpolgmets i | e and t he conpounds of Publ. Eur
Pat. Appl. No. 0,170, 316. Useful trial kylam nes are, for exanple,

di i soprom ne, prozapi ne. Usef ul '

2,3,5,6-t trq\hydr@fé'r%g} %@E%k%oﬁaﬁaushi azol es conprise, for exanple,
tetram sol e or | evam sole.

H,C = C(CH3) - COO - CH,- CH,-Q-E

10 L.1.1.

/@/N\\ —
N
Q=-0-; E= ,- N

15

31.4 g 2,4-dicyanoaniline were diazotised with 72 g nitrosylsulphuric acid at 0
to 5°C in 300 ml of 50% aqueous sulphuric acid and the batch was
subsequently stirred for 1 hour. The reaction mixture was slowly added to a
20 solution of 20.4 g aniline and 4.5 g urea in 300 ml 50 % aqueous sulphuric
acid, the temperature being held at 0°C. After stirring for a further 1 hour, the
pH of the reaction mixture was adjusted to 5.5 with sodium carbonate, and the
precipitate was filtered off under suction, washed with water, and dried. 34 g
of red 4-amino-2',4'-dicyano-azobenzene were obtained. The product was used

25 further without purification.

27.6 g 4-amino-2',4'-dicyano-azobenzene in 500 ml dioxane were added to a
solution of 33 g 4-(2-methacryloyloxy)-ethoxy-benzoic acid chloride in 100 ml
dioxane, the batch was stirred for 2 hours, and the product was precipitated by
30 pouring the solution into 2 litres of water. The precipitate was filtered off

under suction, dried, and purified by crystallising it twice from dioxane. The



Usef ul ami’des are, for exanple, closantel, anbucetanide, isopropanide,

buzepi de net W?sc)ﬁ,mdext ronor am de. A useful hydrat rgP.i,ﬁ: Fﬁ&qus :
derivative is, tor exanple, suprofen. Particularly valu g e

pharmaceuti cal conpositions are obtained @/nen converting etom date,

ket oconazol e, tubul azol e, itraconazole,'? vocabastine or flunarizine into a
wat er - sol ubl e form using the conplex form ng agents of the invention. Such
conposi tions are viedd egrmsporded e 0 g@ﬁbraélec-r@?cwmlsmlésérfm- ofieéh2l 3.

The invention is furth I r to a method of preparing conpositions of
sparingly wat er-s&f“t‘ibl@d'os?m\rkgﬁéﬁﬂ nst abl e conpounds whi ch nmethod is

characterized by dissolving the y-cyclodextrin ether in water and addi ng
thereto the sel ected conpound as well as optionally drying the solution of
the fornmed inclusild® conpound usi ng net hods known per se. Formation of the

sol ution g‘ay preferably take place at tenperatures between 15 and 35[/e_rh5]C.

0 N, =
li ] N
Q=-0-: E= - 0

i

10
20.7 g 2,4-dicyanoaniline were diazotised with 48 g nitrosylsulphuric acid at 0
to 5°C in a solution comprising 200 ml glacial acetic acid, 40 ml of 85 %
phosphoric acid and 7.5 ml of concentrated aqueous sulphuric acid, and the
batch was subsequently stirred for 1 hour. The reaction mixture was slowly

15 added to a solution of 16 g phenol and 3 g urea in 120 ml water, the
temperature being held at 10°C and the pH being maintained at 6.3-6.5 with
caustic soda solution. After stirring for a further 1 hour, the precipitate was
filtered off under suction; washed with water, dried, and recrystallised from
toluene. 30.3 g of orange-red 4-hydroxy-2',.4’-dicyano-azobenzene were

20 obtained. |

A solution of 18.1 g of 4-(2-methacryloyloxy)-ethoxy-benzoic acid chloride in
100 mi diethyl ether was slowly added to a solution of 16.6 g 4-hydroxy-2’,4'-
dicyano-azobenzene and 11 ml triethylamine in 400 ml THF, with the
25 temperature being held at 5°C. The batch was stirred at room temperature
overnight, and the reaction solution was thereafter treated with 500 ml
chloroform and was shaken 5 times with 300 ml water each time. The organic
phase was dried over anhydrous magnesium sulphate. After distilling off the
solvent, the solid residue was recrystallised from ethanol. 21.6 g of orange-red

30 crystals were obtained, which had an f.p. of 172-173°C. Anqax = 349 nm (DMF).



‘The drug 4 s suitably added batchwi se. The water may further corrpri se

physi ol ogi cq]vb pgpati bl e conpounds such as sodi um chl ori q,%r.]r
nitrate, gl ucose mannltol sorbitol, xylitol or buffers such as p osphate

acetate or citrate buffer. usi ng%[lerr] -cyclodextrin ethers in
accordance with the invention it is possible to prepare commonly known

application forms1 (1)1‘3 drugs for oral,

Q/Z(Z N, /WN

li ] “N

Q=-0-; E= ,-- N N
N

12 g 3,4-dicyanoaniline were diazotised analogously to 1.1.2. The reaction
mixture was slowly added, at 0 to 5°C, to a solution of 6.5 g aniline in 60 ml
glacial acetic acid, and was stirred at room temperature overnight. The
precipitate was filtered off under suction, washed with water and dried. 12 g of

10 red 4-amino-3’, 4'-dicyano-azobenzene were obtained, and were used further
without purification. The further synthesis of the monomer was effected
analogously to 1.1.1. Monomer 1.1.3 had an f.p. of 160-161°C and Aqax = 392
nm (DMF).

15 1.1.4

e iav
N
Q=-0-;: E= - ﬁ/©/ b

20 This monomer was prepared analogously to 1.1.3. It had an f.p. of 207-208°C
and Amax = 456 nm (DMF).

Q=-N(CH,)-; E= ®/ N

30 a) 38.6 g 4-(4-nitrobenzoylamino)-aniline were dissolved in a mixture of

207 ml glacial acetic acid. 72 ml propionic acid and 3 ml of 30 %



pareﬁteraf, topical, rectal or vaginal application, e.g. infusion and

I nj ection sowg 9881321 drop solutions (e..g. eye drops or nasabct/cepsiize:s
sprays, tablets, powders, capsules, aerosols, sirups, jellies, ointnents,
medi cal baths, rectalia and vaginalia. _.97. The aqueous sol uti ons may
further conprise suitable physiologically conpatible preserving agents such

as, for exanple, quateghary ,anmoni,u aps. ,Ghl or but anol ,. ph noxeti(’){;h1
bronopol , and the Iike,hy%ﬂf@lgﬂl%8c'gngpfgﬂ%f§ré’]in§fosgtf&&%ﬁg? NGy WEKa ed,
ascorbic acid. kRtetd REOBPERAEAT hodr. The BRAHch vak RN Rl T55a Fd}ﬂ)er%
sol utions of the inclusion conpounds are dried using conventional nethods;
thus the water may be 80wpetet58@. in a rotation evaporator or by

| yophilisation. The residue is pulverized and, optionally after addition of
further inert ingredients, converted into uncoated or coated tablets,

supposi togies. capgul €32 8C§aUREtlY1-NUILBRHNCB loyloxy-ethyl)-aniline (method 1.1.6)
were dissolved in 130 ml glacial acetic acid. The diazotisation solution
from a) was added thereto at 5-10°C over 1 hour, the pH being
maintained at 3 by the drop-wise addition of 20 % aqueous sodium
carbonate solution. The batch was subsequently stirred overnight at a

10 | pH of 3. The suspension was filtered off under suction. The ﬁroduct,
which was still moist, was suspended in 500 ml water. The pH was
increased to 7 by adding 20 % aqueous sodium carbonate solution. The
product was again filtered off under suction, washed with 200 ml water
and dried under vacuum at 50°C. 56.2 g (77 % theoretical) of an

15 orange-red powder were obtained, which had an fip. of 198 °C. In
DMF, the product exhibited an absorption maximum at 430 nm and a

shoulder at 447 nm.

1.1.6
20 N =N
N\\ \\N
Q='N(CH3)-;E= T N
CH, Il
25 N-methyl-N-(2-methacryloyloxy-ethyl)-aniline was prepared in the following
manner:
- from methacrylic chloride:
30 100 g N-methyl-N-(2-hydroxyethyl)-aniline were dissolved in 100 ml

chloroform. 182.6 g triethylamine and 137.2 g methacrylic chloride were



Exarrﬁl es The foll ow ng exanples are neant to illustrate and not to

limt the present invention in all its aspects. Unless stated ot herw se,
all parts thewogs/sara by weight. A. Preparation exanpl es. PCExaps#2618l
1 Part of y-CD and a solution of 1.5 parts of sodi um hydroxide in

-23-

slowly added drop-wise thereto at 40°C, with stirring, and the batch was
stirred at 40°C overnight. Thereafter, the reaction solution was treated with
500 ml chloroform and was shaken 5 times with 200 ml water each time. The
organic phase was dried over anhydrous magnesium sulphate, treated with
5 copper(l) chloride, and, after distilling off the solvent, was distilled under high
vacuum. The methacrylic ester of hydroxyethylaniline distilled over at 127-

130°C/55 mbar as a liquid which was as clear as water. The yield was 49.5 g.

- from methacrylic acid:
10
50 ml of conc. sulphuric acid were added drop-wise at room temperature, with
stirring, to a solution of 100 ml N-methyl-N-(2-hydroxyethyl)-aniline, 265 ml
methacrylic acid and 26.5 g hydroquinone in 398 ml chloroform. After
standing overnight, the batch was heated and the water of reaction was
15 removed azeotropically. After cooling, the pH was adjusted to between 7 and 8
with concentrated aqueous sodium carbonate solution, and the product was
extracted from this solution by shaking with ether. The further procedure was

as described above, and resulted in a yield of 56 g.

20 2-methyl-4-amino-2',4'-dicyanoazobenzene was synthesised analogously to
1.1.3 from 2,4-dicyano-aniline and o-toluidine. 4.1 g 2-methyl-4-amino-2',4'-

dicyanoazobenzene were diazotised analogously to 1.1.2.

The reaction mixture was slowly added to a mixture of 3,5 g methyl-N-(2-
25 methacryloyloxy-ethyl)-aniline and 5 g sodium carbonate in 100 ml methanol,
whilst maintaining the temperature at 10°C and maintaining the pH at 5 with
sodium carbonate. The orange-coloured by-product was first precipitated and
was filtered off. Thereafter, the reaction mixture was treated with a fresh
portion of sodium carbonate. After some time, a violet precipitate was

30 produced. This was filtered off, washed with water and dried. 2.1 g of a violet



1.5"parts of water were m xed in an autoclave. Then there were added 3
parts of rret ride and 0.5 parts of nethyl oxirane.

heat ed for égﬁ/rgnlz? 65C and subsequently for 2 hours at 13%[ erl%%)éi ﬁxfter
cool i ng, the remai ni ng et hyl oxi rane was, expell ed and the reaction m xture
was neutralized with hydrochloric acid.” Ze vol atil e conponents were
evaporated and the remainder was filtered. The filtrate was |liberated from
sodi um chl ori de ogweducarweronbteiedawigieh haddn Sipb oL 463163 dndefer evideh kg =

yi el ding the ('rre'éé%l )(hlﬁdr oxypropyl) derivative of [err]-CD. Follow ng the
sanme procedures the appropriate starting materials the

(ethyl) (hydroxyethyl) derivative of [err]-CD was al so prepared. Exanpl e
2 I'n an autoclave there were mxed 2.5 parts of 1.2-dinethoxyethane, 1
part of [err]-CD Bhd a solution of 1 part of sodiumhydroxide in 1.2 parts
of water. To this m xture,

10
2-methyl-4-amino-2',4'-dicyanoazobenzene (method 1.1.6) was reacted with
4-(2-methacryloyloxy)-ethoxy-benzoic acid chloride analogously to 1.1.1.
15 Orange-coloured crystals were obtained. which had an f.p. of 182-184°C and

for which Amax = 389 nm (DMF).

1.1.8

_ ( _
20 N,
Q =-0- : E= .- H

4-amino-4'-dimethylaminoazobenzene was reacted with 4-(2-

25 methacryloyloxy)-ethoxy-benzoic acid chloride analogously to 1.1.1. Orange-
coloured crystals were obtained, which had an f.p. of 218 220°C and for which
Amax = 428 nm (DMF).



remainder was filtered. The filtrate was subsequently liberated from sodi um

chl ori de over ' exchanger and subsequently freeze-dri L el ding the
hydr oxyet hylw(?g#}(%’%i ve of [err]-CDwith a MS. of 0.77. %T%k%(ﬂé&l ng

t he sane procedures and using the appropéi ate starting materials there was
al so prepared the 2-hydroxypropyl derivative of [err]-CDwith a MS. of

0. 66. -10- Exanple 3

1 Part of [err]-CDl.B parts of 1,2-dinethoxyethane and 1.5 parts of -sodium
hydroxide in 1.5 parts of water were m xed in an autocl ave.

Q=-0-; E= .- -~ j

4-amino-4'-nitroazobenzene (disperse orange 3) was reacted with 4-(2-
methacryloyloxy)-ethoxy-benzoic acid chloride analogously to 1.1.1. Orange-
coloured crystals were obtained, which had an fp. of 202°C and for which

10 Amax = 391 nm (DMF).

1.1.10

7 N/@/;N
N/Q/N

Q=-0-; E= .- H

15

8.6 g 4-cyanoaniline were diazotised, analogously to 1.1.2. The reaction

mixture was slowly added at 5 to 10°C to a solution of 6.5 g aniline and 3 g
20 urea in 60 ml water and was stirred at room temperature overnight. The

precipitate was filtered off under suction, washed with water and dried. 6.9 g

of the orange-coloured 4-imino-4'-cyano-azobenzene were obtained, and were

used further without purification. The further synthesis of the monomer was

effected analogously to 1.1.1. Monomer 1.1.10 had an fp. of 174°C, and
25 exhibited a liquid crystalline phase up to 204°C; Ame = 380 nm (DMF).

1.1.11

| o
30  Q=-NCHy-: E= ,-- N o



Subséquen\fl y, there were added 4 parts of chloronethane and the whol e was
heat ed at 12Gfewsk32f or 4 hours. After cooling the reacti on PETERIBE26ABS
neutralized with hydrochloric acid and the volatile conmponents evaporat ed.
The remai nder was filtered and the filtrage was |i berated fom sodium

chl oride over an ion exhanger and subsequently freeze-dried, yielding the
nmet hyl derivative of y-CDwith a D.S. of 1.49. Fol | ow ng the sane
procedures and using the appropriate starting. materials there were al so

prepared the nethyy gem(saﬁwg -tRiazdl C%raﬁ&)aﬁmnw {rhetBod D1.$.4) Ofwwierd 3diatzbised,
car boxymet hyl derivative of gerr - a D.S. of 0.86; and the
¥

(et hoxycar bonyl ) nmmldgodﬁy it &tlids h@ffefi‘éll‘)fl]ml@[?fe pias slowly adgrd toa sqlytion Bf
y-CD; the butyl vat.ive i,SOb Vv f
i sopropyl derivati 6/2 gil?l “pethyly N-@)-me{t @yl 3%/%\{1151&? lgg\rélg@/ét u%a lg%éoy ; t he

3- hydr OXYFSV 0py| degibMalt hoefic Odcid) -Wikilst aRél tdrhgeratdrenivald enayritbingd adQIOP(\Zat After of
y- CD. B. arrplesHIustratlngthe properties of the [err]-CD

derivatives Exastjrting 4or a furthestl dxauirnigge freastiom nExsuse wek povtedtarote ise. She
particular y-CD de;r)rle&%gt;t\é was filtered off, washed with water and dried. 10.1 g of dark blue
crystals were obtained, which had an f.p. of 207°C and for which Amax = 589
nm (DMF). '
10

1.1.12

;N
- =" N
N\\N \ / \NQ
Q=-N(CHy)-; E= .- A
N
CH,

15

2-methyl-4-amino-3’,4'-dicyano-azobenzene (method 1.1.6) was reacted with

Nmethyl-N-(2-methacroyloxy-ethyl)-aniline, analogously to 1.1.1. Violet

crystals were obtained, which had an f.p. of 164°C and for which Amax = 521
20 nm (DMF).

1.1.13
cH, —=N
. O N\\ -
\ N
Q ='O'; E= x " H
. cH, r/q/

2.5-dimethyl-4-amino-2'.4'-dicyano-azobenzene was synthesised from 2,4-

2

wh

30 dicyanoaniline and 2,5-dimethylaniline, analogously to 1.1.3.



i.n a "phosphate buffer of pH 7.4, a dilution series was obtained with

concentrations varying of from0%to 5%with 0.5%steps. 3 nl_of these
sol utions vver@vcb?ﬂﬁéﬁled into a closed contai ner containing aRCE(BB?%‘Bﬂ&ate
anount of progesteron. After 5 days shaki ng at 25[err]C, the thus obtained

m xture was filtered over a nenbrane filt@éf-(pore diameter: 0.22 [err]m,
and the content of progesteron was determ ned with high pressure liquid

chromat ogr aphy (usisrigg .5cdieHyl-atamibo- 2Nl @6 -az8bdiFede T eI003h! dbRdRlWére
packed with 5 [err]m - hypersil (RP-18); eluent: acetonitrile/water; U V

detection). The resgddadstofa tshistion cainééhig dt(2emethauploylorpretboxXysbenzoicuntidr
of the [err]-CD der of .the present i.on .and.f or ubstithed

[err]-CD gat hered Fhl\cl)?lhi%\lle %(I) fnéwoa(an%? Abg batch \'NQQ/ I%Hed UNder reflux for 48 Hours wit

stirring, and the product was precipitated by pouring the solution into water.
5 The precipitate was filtered off under suction, dried, and purified by
recrystallising it twice from dioxane. The yield was 6.0 g of orange-red

crystals with an f.p. of 200-202°C. Apax = 367.5 nm (DMF).

1.2 Preparation of the homopolymer
10 |
7.9 g monomer 1.1 were polymerised at 70°C in 75 mi DMF, under argon as a
protective gas, and using 0.39 g azobis(isobutyronitrile) as the polymerisation
initiator. After 24 hours, the batch was filtered, the DMF was distilled off, and the
residue was boiled with methanol to remove unreacted monomer and was dried at
15 120°C under high vacuum. 7.18 g of an amorphous polymer were obtained, which had
a glass transition temperature of 150°C and the optical properties of which are given
in Example 2.1.1.

An analogous procedure was employed for the production of other polymers.
20 Example2 Production of light-induced birefringence

Production of test samples: glass plates of size 2 x 2 cm and thickness 1.1 mm were
placed in a spin coater (Suss RC 5 type of construction) and were coated with 0.2 ml
of a solution of 150 g of the polymers listed below in 1 litre of absolute
25  tetrahydrofuran at 2000 rpm for 10 seconds. The film was 0.9 um thick, transparent
and amorphous. The surface appeared uniformly dark between crossed polarisers in

daylight.

The test plates were exposed using an Ar ion laser with an output of 60, 120 or 250

30 mW at a wavelength of 514 nm, whereupon birefringence was observed. The



- : N
-11- concentration

content of progesteron in

The absorption maxima were determined by evaluating the UV/visible absorption

spectra.

[err]g/m of derivative nsubsti - net hyl 8/ boxy-
hydr oxy hy r@%lgl %P% (wei ght tut ed substi - substi -lJ@HEPg ﬂﬁ’%
et hyl propyl by vol une) [err]- g tuted tuted subst .
subst.  subst. "385.20.13 D.S.=1.49 . M S. =0. 86
MS. =0.77 M S. =0. 66 0 5.9 5.9 5.9 5.9
5.9 5 n@aximoms birefringence ApSwhich coudld@ge obtained @7¢he polymer: filpp was
234 302 1 .. . 343 972 748 209
452 sistermined in two steps: 575 1458 1144 313
673 872 2 203 1902 1470 417
860 1165 2.5 163 2149 1888 517
1055 1434tly, the maximum induc8e path diffe2éfde AN which2pffduced a brfghﬂenmg
1291 1704 3.5 60 2392 2686
1472 5 1@ffect bgtween crossed polgigsers was defgomined by azpmasurement us,lgg an
i;i% g 7inghaf'usScompensator. A q%gntitative de%gnzrﬁnation was n:%aé'dle]by compen?a%}lg for
the brightening effect. This was effected by rotating a quartz crystal which had been
moved into the beam path and which altered the optical path length and thus the path
difference. The path difference at which the brightening effect was fully compensated
10 for was then determined. This measurement had to be made using light of a
wavelength outside the absorption range of the compounds, in order to avoid
} resonance effects. As a rule, a He-Ne laser with an emission wavelength of 633 nm is
satisfactory. For long-wave absorptions, measurements are made using a diode laser of
wavelength 820 nm. The read-out wavelength employed is given in the following
15 Tables under the column heading “A”.
In a second step, the film thickness of the polymer was measured using a film
thickness measuring instrument with a mechanical mode of action (Alphastep 200;
manufactured by Tencor Instruments).
20
The change in birefringence An was determined from the quotient comprising the path
difference AA divided by the film thickness d:
25 An = AA
d



5 7 45
Tabl e:

2602 3876 979 2065

y-CD derivative and [err]-CD. Exanpl e 5.
content of

Fol |

2865

Cont ey g8fsijogesteron in sol uti ons containi ng vari QuSr/EP98/02618
concentrations of
t he procedures described in exanple 4 t}

oW ng

3-chl oro-6-[ 3, 6-di hydr o-4-(3- met hyl phenyl) - 1(2H) - pyri di nyl ] pyri dazi ne was
determ ned in solutions containing various concentrations of [err]-CD

derivati ves.

Appl . No. 0, 156, soa useful anti-viral agent.
/\/O
o] = |
N\ X
> | O T
o N
N
CN
Formula |

10

Example 2.1 Va An mW A[nm]

2.1.1 X=NH 25380 0.278 60 633

212 X=0 29200 0.134 60 633

|
@]
0
L
P CN
C e
CN

20 Formula 2

Example 2.2 Va An mW A[nm]

26000 0.244 250 820

Sai d pyridazine conpound is described in Published Europ. Pat.



-12- _ content of
3-chl or o- 6- [y@%ﬁ#&ﬁro 4- (3-met hyl phenyl) of [err]-CD PCT/EP98/02618
1(2H) - pyridinyl ] pyridazine in [err]g/m derivative in % (weight

unsubsti tut ed met hyl - -B39dr oxypr opyl by vol une)

y- CD substituted substituted

D. S. =1.49 M S. =0. 66 0 0.4

0.4 ‘ 4 1 2.0 2.0
1.5

A0V .

10
Formula 3
- Example 2.3 Va An mW A[nm]
23800 0.094 120 820
15
i
O/\/N
.\©\N¢N =
20 |-
N
N
H
NO,
Formula 4
25
Example 2.4 Va An mW A[nm]

20800 0.233 250 633



2.5 0.8 8.0 4.5 3.5

- WO 98/51722. 6 7.0 5 0.8
20.0 10. 0 C. conposition exanples.  ExabfFEPgs/261§
100 M water 7 g hydroxyethyl-[err]-CD (M,$. = 0.77) and 0.5 g

medr oxypr ogest erone acetate were di ssolved. The water was evaporated. 75 ny
of the residue was powdered and m xed with 366 ng CaHPO err].2H err] O, 60
ng corn starch, 120 ngy cellul ose powder (mcrocrystalline), 4.2 ng highly
di spersed silica (Aerosil[err] 200) and 4.8 ng nagnesi um st earate and
pressed to a tablet. Exanple 7

N @\ CN
CH zN

3 N~
10 CN
Formula 5
Example 2.5 va An mwW Alnm]
27855;19380 0.194 250 820
15
o)
o™\ CH
1 H :
20 §
I CN
N2
CN
Formula 6
25 '
Example 2.6 v, An mW A[nm]

26000 0.097 250 820



5 g hydroxyethyl [err]-cyclodextrin (MS. = 0.77) and 0.5 g |idocai ne were
di ssol ved i n WO@®8#5172bf a physi ol ogi cal sodi um chl ori de sol “tl;&%ﬁsm%ﬁke”] C
and filtered through a nenbrane filter (0.45 microns). The sol ution was

filled into anpules and sterilized. -32. CLAI M5
13

? _
5 o \-° _
Q]/H
R .
I
N
()\ _CH,

"
10 CH,
Formula 7
Example 2.7 Va An mW Alnm]
25000 0.127 250 820
15 I
—T

I
O/\/O
\Q/H
N
|
o] _N
20 N
+. 0

h
&
Formula 8
Example 2.8 va An mW A[nm]
27400 0.145 250 820

25



1A y-c§c|o

Bte) ether wherein the ether sub-

stituents are (Jerr] al kyI , hydroxy Clerr] alkyl or carboxy (err]

al kyl

and wherein the degree of substitution is in the range of 0.125

to 2 or the average nolar substitution k83kn the range of 0.125 to 3,

oct aki s- (2, 6-di

-O-nethyl)-[err]-cycl o- dextrin and per-O nethyl at ed

y-cycl odextrin bei ng excl uded. 2. A y-cyclodextrin according to claim1l

hy-

hydr oxyet hyl

wherein the %@ent Elal §£ ituents are nethyl, ethyl, isopropyl., hyglro_let hyI

dr ox
y-cycl odextrin according to claim1l wherein the subs M“’
hydroxypropyl 4. A y-cyclodextrin

droxybutyl, carboxynmethyl or carboerthl

Hlﬂﬂﬂﬂlﬂﬂl!e o

the claims 11lto 3 omomhﬂn@‘snfmomegr\eleclof substitution‘is“in"tHe range of

0.3 to

10

15

20

25

- contain groupings which have at least three rings, which can absorb
the electromagnetic radiation of visible light and are constructed so
that, in a thermodynamically stable state, they are extended and highly

anisometric,

- where these groupings which have at least three rings have at least one
electron-withdrawing substituent which gives rise to a dipole moment
which forms an angle of at least 20° with the longitudinal axis of the

groupings which have at least three rings.

Homopolymers according to Claim 1, which carry, on a main chain acting as
backbone, branching off from the same, covalently connected side groups of

the formula

-S-T-Q-E

where

S is oxygen, sulphur or NR!I,

Rl ishydrogen or C{-Cg-alkyl,

T is the radical (CHp),, which may be interrupted if desired by -O-,
NRI- or -OSiR120- and/or may be substituted if desired by methyl

or ethyl, e
This Sheet Has Been Repl

o svenmvezoos, | flll




2 and the av -Epreign ¢S on is in the range of 0.3 to 3. 5.
A process for preparing a y-cyclodextrin as clained.i.n.any. ..of clains 1
- 4, characterized by O al kylating y-cycl odex- trin with an appropriate

O al kyl ati ng agent . 6. A process accorBéng to cl ai n“m"mmm Mﬁm
process is con- ducted in a reaction-inert solve of a
base and at a tenperature in the range from 30[err] to

Q is a bivalent radical and

E is a grouping which has at least three rings as defined in Claim 1.

5 3. Process to prepare homopolymers according to Claims 1 and 2, by homo-

polymerizing monomers which

- contain groupings which have at least three rings, which can absorb
the electromagnetic radiation of visible light and are constructed so
10 that, in a thermodynamically stable state, they are extended and highly

anisometric,

- where these groupings which have at least three rings have at least one
electron-withdrawing substituent which gives rise to a dipole moment
15 which forms an angle of at least 20° with the longitudinal axis of the

groupings which have at least three rings.
4, Monomers of the formula

H,C=C—CO—S—T—Q—E

20 R
where

R is hydrogen or methyl and
25 S, T, Q and E are as defined in Claim 2.

5. Process according to Claim 3, in which monomers according to Claim 4 are

homopolymerized.

ect Has Been Replaced
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35. IIIIIIII ||II|| IIIII IIIII || IIII

6. Use of the homopolymers according to Claims 1 and 2 to produce films and
coatings.
7. Use of the homopolymers according to Claims 1 and 2 to produce optical

components for optical storage of information and for holography.
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