Synthesis of polymer conjugates of indolocarbazole compounds Description 5The present invention
relates to a process for the preparation of polymer conjugates of indolocarbazole compounds, in
particular of polymer conjugates of K-252a and derivatives thereof, by a Eé{%@ﬁt‘@’%g&ﬁwhich results
in a highly BtRePMYEEE with a high product yield. 10 In a further aspect thé présent invention relates
to novel polymer conjugates of K-252a and derivatives thereof, wherein the chemical group linking the
polymer unity to the K-252a compound or to the K-252a derivative compound is characterised by a
5-member oxazolidindionic cyclic structure. 15These novel polymer conjugates are obtained through
the novel synthetic route with high purity and high yields. In literature the therapeutic potential of
K-252a and derivatives thereof in the prevention, alleviation and treatment of kinase-associated
pathologies, in 20 particular of HMGB1-associated pathologies such as neurological disorders,
neuropathies and neurodegenerative disorders of the central and peripheral nervous system is
described (for example frggﬂtﬁ’e@illﬁg&%@l@@éj%& Ao IRavoRiver magobFdxicol. 2004;44:451-74;
Neurochern Int. 2001 NovDec;39(5-6):459-68; Neuroport. 2000 Nov 9;11(16):3453-6; Neuroscience.
25 1998 Sep;86(2):461-72; Brains Res. 1994 Jul 4;650(1)170-4). Moreover, the state of the art
discloses the therapeutic effectiveness of theseDng%%grbazole compounds in the prevention,
alleviation and treatment of dermal pathologies, In particular dermal pathologies associated with an
excessive ker.atinoEyteT%oAirL%@pg]oeiﬁiggheg%p@gi%gge@;gemfy@ﬁm /36:20051014003,
Raychaudnuri et al. J. Iyl Defmall d 20 2cth3on004) Siliuhest wasaeported in the art that

K-252a and its derivaties are useful as active a ents, ' in.Lfor example from
: ; i -2gangt NGRraralateddai p
Koizumi at al., J. NeurS88'98% 8 /77" i@é‘%;ﬁ 5%&'?8 gL%)%)!zgci Lett. 96:1-6, 1969; Matsuda at

ty et al.. Ne

al., Neurosci. Lett. 67: T84 myR8 HHREEH R 8T 4 XES% A (2003) 4:329-337). Hence, the biological
importance and th¥rapeutic activity of the indolocarbazole compound K-252a and its derivatives are
well reported in literature {forexaspsie B arreRTT e BT WF&HP@(W%E%%{? $05, 1998, Schneider
etal., Org. Lett. 7:1695 8282:2085)eB Rty MaleefoMissRRea ot RS HURIUERBRives thereof and their
use as active agents ingelyaemacauticaheofrasasitioreoustral fisr e FréventiYfeviation and
treatment of pathologieg,ag-ies e ibedadexebaresdisolosedarrMi@idGoFHIR 999 T he disclosure of said
application is hereig incajneraied iy refprensecad eoantinghto.p @2007 622939 the aim of
conjugating to a polym%mﬁmeﬁmwgﬁm@%ﬂaﬂng the active K-252a indolocarbazole derivative
compounds, is to develop administration forms of said active compounds which permit an improved
pharmacokinetic and tofﬂ?ﬁ%!%%@%tfﬁgrtﬁ%farx“_&lég_Saté\ﬁl%i%ﬂflgsﬂ%ea@?@rib&%\é@id&b&ﬁty @ K-252a or of its

derivative 16in the variclc Fosid . Sppiicalion [aVies, e.svalialicRpRFeagE:dRscribed in WO
20

particular of HMGB1-associated pathologies such as neurolagical disorders,
neuropathies and neurcdegenerative disorders of the central and peripheral
nervous system is described (for example from PCT/EF2005/008258, Annu
Rev Pharmacol Toxicol. 2004;44:451-74; Meurachem Int. 2001 Nov-
Dec;39(5-6):459-68; Neuroport. 2000 Mov 9;11(16):3453-6; Neuroscience.
25 1998 Sep;86(2):461-72; Brains Res. 1984 Jut 4:650{1):170-4). Moreover, the
siate of the art discioses the therapeutic effectiveness of these
indolocarbazole compounds in the prevention, alleviation and freatment of
dermal pathologies, in particular dermal pathologies associsted with an
excessive keratinocyte profiferation, such as psoriasis (for example from WO
30  2005/014003, Raychaudhuri et al., J. Invest. Dermatol. 122:812-819{2004).
Siill further it was teparted in the art that K-252a and its derivatives are
useful as active agents against NGF-related pain (for exampie from Kolzumi
et al., J. Neurosdl. 8:715-721, 1988; Doherty et al., Neuroscl. Lett. 86:1-6,
1989; Matsuda et al., Neurosci. Leit, 87:11-17. 1988, Winston JH et al. J



the polymer conjugates of K-252a and its derivatives includes a covalent attachment of.the polymer
moiety to the indolocarbazole structure of the K- 20 252a compound or its derivatives. In particular WO
2007/022999 discloses the reaction of an isocyanate-activated polymer with, group on the
C3 position’tf? &%t &Ry drofuran moiety of the K-252a or its derivative E?:’l le%t%?ﬁél?ﬁaction
conditions, whereby a carbamide bond is obtained as covalent linkage between the polymer moiety
and the active compound. 25 Since polymer conjugates of K-252a and derivatives thereof with a high
purity are highly needed for medical application, it was the object of the present invention to provide a
method for the production of polymer conjugates of the active indolocarbazole compounds, which
results in a 30 highly pure reaction product, obtained in high and consistent yields. Moreover, the aim
of the invention was further to eliminate complex purification steps and to permit an easy purification
and recovery of the target polymer conjugated compound, in order to maximise the efficiency of - 3 -
the polymer conjugation,eaeten. Summanenks the Brsiaspeaiothepeeddmramadittion refers to a
process for the prepargtion, of Palmerseniuaaiaehamnindelacarbazeiesampeouind of formula (1) R.2
formula wherein R and R ?glg 40852ms Hladiffersriresiuaanaaie mack wstependently selected

from the group consisting of: (a) hydrogen, halogen,syhstitdieshesunsubstituted lower alkyl,
substituted or unsubstitd e%g?ov\%é’ﬁ al Sn‘in? §ubés)'tituted or unsubstituted lower alkynyl, hydroxy, lower

alkoxy, carboxy, loWer alcoxycarbonyl, acyl, nitro, carbamoyl, lower al ' rbonyl, -NR5R6,
wherein R6 and R5 ar@@8eff ifiepafushil2atel %(5{ rom ya}%’e%na,ﬂé%{é%s{f;tﬁ%a%or unsubstituted lower
alkyl, substituted or ungeilvatRerad BVPEFERGHIT SIS 6’Fﬁnsfﬁb§{|@tﬁ‘éeaeroi\$}\;_1ér alkynyl, substituted
or unsubstituted aryl, selegitarenbrastreibatratEPrEtErSERyT et BRIRIRELSF thSUbstituted aralkyl,
substituted or unsubstittiteebaweroaskyTenwirdrare ohsAd ARBYHREE B SaeeRitdd lower
atylaminocarbonykgalkexyerrbesy heariamoylCatsi7e2r8%ihd £8 drecenibiadd dvith a nitrogen atom
to form a heterocyclic QIR ardfin parficular of pegylating the active K-252a indolocarbazole ‘

derivailve compounds, is fo develop administration forms of said aclive

compounds which permit an improved pharmacokinetic and toxicologic

performance, achieving the best ploavailability of K-252a or of its derivative
15 in the various possible application routes.

The synthetic approach desoribed in WO 2007/022998 for the produciion of
the polymer conjugates of K-252a and #ts derivaiives includes a covaleni
attachment of the palymer moisty to the indolocarbazole struciure of the K-

20  252a compound or its derivatives. In particutar WO 2007/022999 discloses
the reaction of an isocyanate-activated polymer with an hydroxyl group on
the C3 position of {he tetrahydrofuran moiety of the K-252a or its derivative
under suitable reaction conditions, wheraby a carbamide bond is obiained as
covalent linkage between the polymer molety and the active compound.

25
Since polymer conjugates of K-252a and derivatives thereof with a high
purity are highly needed for medical application, it was the object of the
present invention to provide a method for the production of polymer
conjugaies of the active indolocarbazole compounds, which resulis in &

30 highly pure reaction product, obizined in high and consistent yields.
Moreover, the aim of the invention was further to efiminate complex
purification steps and fo permit an easy purification and recovery of the
target potymer conjugated compeund, in order to maximise the efficiency of



(b) -CO(01-104, wherein jis 1 to 6, and R4 is selected from the group consisting of (i) hydrogen,
halogen,-N3, (ii) -NR5R6, wherein R5 and Ware as defined above, (Hi) -SRI, wherein R6 is selected
from the group consisting of hydrogen, substituted or unsubstituted lower alkyl, substituted or
unsubstituted lower alkenyl, substituted or unsubstiuted lower alkynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted aralkyl, -(C1-12)9002R"
(wherein a ith# polgrrendovhersiorRéadgoselected from the group consisting of hydrogen and
substituted or unsubstituted lower alkyl) and -(Cli2)3CO2NR6RS5, (iv) -ORB, -DOOR", wherein RB is
selected from hydrogen, substituted or unsubstituted lower alkyl, substituted or unsubstituted lower
alkenyl, SUbSHIBANSr unsubstituted lower alkynyl, substituted or unsubstituted aryl, substituted or

U“SUbStigUteld hieseneanybtert Gt Qrei@k-haphtisd, mfmahs;] 4 mé%farema@ﬁaﬁiggrb@ve (d)
C1-12)dCH L12)dOHR R r 5, R" rogen
2t e RLBHOMRIRB e 5. 0 & 7 s Tvcroge

-CONR5R6, o erein ydrogen or a w erein su d or unsubstituted lower
alkyl, and 1262 is hydrogen or a substituted or unsubstituted lower alkyl; (e) -(CH2)03.14 wherein k is
2to 6 and R" is halogen, substityted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
-ODOR", -OR", (wherein 1146 is hydrogen, substituted or unsubstituted lower alkyl, substituted or
unsubstltuted lower alkenyly kst wfed or unsubstituted lower alkynyl, substituted or unsubstituted

u-bstltuted or unsubstituted lower alkynyl, substltuted or
substltuted heteroaryl, -COOR", -OR" (wherein R" is as defined
above) -CONR5RG6 or -N ( ﬂerem Rsand Re are as defined above); (g) -CH=C(CO2R12)2,
wherein R12 is as defined-ab ) -CC(CH2z)"Ris, wherein nis 0 to 4 and R" is as defined above; (i)
-CH20R", wherein R22 is tri- b@wer alkyl silyl in which the,thige lowgpalkyl groups are the same or
different or wherein R" has the same meaning as Fr (j) -CH(SR)2 and -0142-5R7 wherein R" is lower
alkyl, lower alken% or lower alkynyl and wherein 1:(7 is as defined above; and R3 is hydrogen,
halogen, acyl,_car amoyl substituted or unsubstltuted lower alkyl, substituted or unsubstituted alkenyl,
substituted orun&tbdtitAEd T ARSI AT AR o) \ﬂm{and Wﬁuare independently hydrogen,
hydroxy or WPSERen e GoEHRE PR RE SEMP G38Ers %nd wherein X is a polymer moiety, whereby the

process comprise§eNetnEe a t#eger 1SHHHHESD - CaTBERAFRTIE BB IFer compound of general formula
(1 subsfiivted or unsubsiituted lower alienyl, substituted or

-unsubstituted lower alkynyl, hydroxy, lower alkoxy, carboxy,

unsubstituted - 3b - Iowepsg _
unsubstituted aryl, substituted

lower alcoxycarbonyl, acyl, nitro, carbamoyl, lower
atkylaminocarbonyl, -NRPR®, wherein Rt and R® are each
independently seiected from hydrogen, subsfiitied or

. unsubstituted lower alkyl, -substiivied or unsubsiitiiec lower
atkenyl, substituted or unsubstituied lower alkynyl, substituted
or unsubstituied aryl, substifuted or unsubstituted hetercaryi,
substitied or unsubstitied aralkyl, subsfiiuted or
unsubstituted lower alkylaminocarbonyl, substiuted or
unsubsiituied  lower  arvieminocarbonyl,  alkoxycarbonyl,
carbamoyl, scyl or R and R® are combined with a nitrogen
atom to form a helerocyclic gm.up,



formula (II) wherein X is defined as above with an indolocarbazole compound of general formula (Ill) -
3c - formula(lll) wherein R2, R2, Ra, Wl and 1/V2 are defined as above and which are optionally
protected by protecting groups and wherein Y represents a leaving group and wherein the process
further optionally comprises deprotecting the grouga R1, R2, R3, WI and W2 in order to obtain the
compound of Formula (1). In the second aspect, the present invention refers to a polymer conjugate of
-an indolocarbazole compound of formula (I) formula (I) wherein R1, R2, R3, W1, W2 and X are as
defined in the present invention; or a pharmaceutically acceptable salt thereof. - 3d - In the third
aspect, the present invention refers to-a polymer conjugate according to the present invention for use
in a medicament. In the fourth aspect, the present invention refers to a pharmaceutical composition
comprising at least one polymer conjugate of the present invention, optionally together with
- pharmaceutically acceptable carriers, adjuvants, diluents or/and additives. In the fifth aspect, the
presentinvention refers to the ysecefia-HEymRKgoNiNgatespbibeRpresantnventiva for the manufacture
- of a medicament for the preventiop, alleyiatinn #r/and treatment of HMGB1-associated pathologies.
i) hydrogen, halogen,-Na,
(i) -NRURS, wherein R® and R®are as defined above,
(iif) -SR", wherein R’ is selected from the group consieting of
hydrogen, substiiufed or unsubstituted fowar aikyl,
 substituted or unsubstituted lower alkenyl, substituted or
unsubstituted lower alkynyl, substituied or unsubstituted
aryl, substituted or unsubstituted heteroaryt, substiuted or
unsubstituted aralikyl, (CH:)CO.R™ (wherein a is 1 or 2,
and wherein RY is selested from the group consisting of
hydrogen and substtuted or unsubstituted lower alkyl) and
«{CH2)CONRRS,
{iv) -OR?, -OCOR®, wherein R8 is selected from hydrogen,
substituted or unsubstituted lower alkyl, substituted or
unsubstituted lower alkenyl, substifuied or unsubstituted
jower alkyny!, substituted or unsubstituted aryl, substituted
or unsubstiuted heteroaryl
() -CH(OH)(CHz), R* wherein | and R4 are a5 defined above;
(d) ~«(GHz)CHR"CO,R™ or ~(CH;)CHR"CONRR’, wherein d is 0 to 5,
R i hydrogen, -CONR®R®, or -CO:R™, wherein R*™¥is hydrogen or a
wherein substituted or unsubstituted iower alkyl, and R™ is hydrogen
or a substituted or unsubstiuted lower alkyl;
{8} -(CHy)R™ wherein k s 2 to & and R* is haiogen, substiuied or
unsubsiituted aryl, substituted or unsubstituted heteroaryl, -COOR™,
-OR™, (wherein R'™ is hydrogen, substituted or unsubstituted lowar
alkyl, substituied or unsubstituted lower alkenyl, substituted or
unsubstituted lower alkynyl, substifuted or unsubsfituted  aryl,
substituted or unléubsﬁiuted heteroary! or acyl), -SR7 (wherein R’ is
as defined above), -CONRERS, -NRER® (wherein R® and R are as
defined ebove) or ~Na;
() -CH=CH{CHz)mR', wherein m is 0 to 4, and R'™ is hydrogen,
substituted or unsubstituted lower alkyl, substiitited or unsubstiuted



In the sixth aspect, the present invention refers to the use of a polymer conjugate of the present
invention for the manufacture of a medicament for the prevention, alleviation and/or treatment of
neurological disorders, neuropathies and neurodegenerative disorders of the central and peripheral
nervous system. In the seventh aspect, the preseBtinvention refers to the use of a polymer conjugate
of the present invention for the manufacture of a medicament for the prevention, alleviation or/and
treatment of dermal pathologies. In the eighth aspect, the present invention refers to the use of a
polymer conjugate of the present invention for the manufacture of a medicament for the prevention,
- alleviation or/and treatment of NGF-related pain and hyperalgesia. In the ninth aspect, the present
invention refers to the use of a polymer conjugate of the present invention for the manufacture of a
medicament for the prevention, alleviation and/or treatment of inflammatory diseases, autoimmune .
diseases, systemic inflammatory response syndrome, reperfusion injury after organ transplantation,
cardiovascular affections, obs{giric.and,aynegoladic fiseases. infactipmdiseasss allergic and atopic
Ciscases, SOl and iauid tumer RANRlNNISS R shlaRlie 5op dsas=n samagnia diseases,
- dermatological diseases, neurglg ical dispases, cachexia, Ggg%lddé%e\ﬁe_goﬁﬁgageoplc intoxication
conditions, metabolic and idiof)% Ic diseas ‘:é and o nthalmological diseases. - 3e - In the tenth
aspect, the present invention réfefs (e (588 Fa ﬁﬁ?&?‘*@oﬁ%&e of the present invention for the
manufacture of a medicamé&itFSFHE PRSP IRSFR BifdvisisiraheBtireatment of Behget's disease,
Sjogren's syndrome, vascullils-Cao&itis,R&tepithe $ o-430d Bids ahigtfoRiSertisingly, the inventors |
found that reacting the K-2%2a-@t.08Fiveterandtinpotiewbvaliy sl wHdmiigdreresfooxamide polymer
moiety used as starting polymerkyeagestef theeonugationt reattom RO waateaxontrolled conjugation
- process, thus obtaining a desireshhigleryield and purity of the resulting indolocarbazole-polymer
conjugate. Hence, the presgnt fyaptinaFLIBte SO RERCSS Iokdhadir enaratienyafra polymer |

conjugate of an indolocarbazolg, compound,of foruia (R fermulagthayherein; Rd.and R2 are the same
.or a different residue and are each independently selected from the group consisting of: (a) hydrogen,

halogen, substituted or unsubstituted -Ioweir alk)gé ubstitute squbé{%g(ﬁstftuted tl:%‘{‘éﬁr alkenyl,

. ! 5
substituted or unsubstituted ToW&F Sy ﬁ?ﬁ‘ro , ToWer Alkoxy - carboxy. jower alcoxycarbonyl, acyl,

wer a

nitro, carbamoyl, lower alkyff#in8&4rbBESiIRIRER & WREFEI RESNY gtr%mg%cﬂrindependently
selected from hydrogen, subsisietes PUFAINRIARAMOIRT alkyl, substituted or unsubstituted lower
alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsubstituted aryl, substituted or
unsubstftuted heteroaryl, sulgstitéiéfkerinsseivstity tedregalkipdsubatiiitet of vstiBstituted lower
alkylaminocarbonyl, substituedses:vagetistituted lower arylaminocarbonyl, alkoxycarbonyl, carbamoyl,
acyl or Rs and RE' are combined with a nitrogen atom to form a heterocyclic group,

and wherein X is a polymer moiety,

whereby the process comprises reacting 2 w-1H-imidazole-carboxamide -
polymer compound of general formuia {11}

formuia (I1}

wherain X is defined as above wih an indolocarbazole compound of

general formula {1}



(b) -CO(C1-12)1R4, wherein jis 1 to 6, and 124 is selected from the group consisting of 10(i)
hydrogen, halogen,-N3, (8) -NR3123, wherein R5 and Re are as defined above, (Hi) -SW, wherein R3
is selected from the group consisting of hydrogen, substituted or unsubstituted lower alkyl, substituted
or unsubstituted lower alkenyl, substituted or unsuilsstituted lower 15 alkynyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted aralkyl, -
(C1-12)3CO2R1 (wherein ais 1 or 2, and wherein R" is selected from the group consisting of
hydrogen and substituted or unsubstituted lower alkyl) and -(C1-12)3CO2NR5R6, 20(iv) -OR3, -000R5,
wherein R8 is selected from Rydrogen, substituted or unsubstituted lower alkyl, substituted or
unsubstuted lower alkenyl, sﬁlbstltuted or unsubstituted lower alkynyl, substituted or unsubstituted aryl,
substituted or unsubstfttgd hete
above; (d) -(C1-12),,CHMB"CQ2R12 or (CFlZ),,CHRllCONRSRS wherein dis O to 5, R11is
hydrogen, -GONR ' ‘
unsubstituted |G}
-(CF12)kR14 w
unsubstituted hete )
lower alkyl, substituted or\u t|-Iuted lower alkenyl, substituted or unsubsfllfguted lower alkynyl,
substituted or unsubsjit aryy, substituted or unsubstituted heteroaryl or acyl), -SW (wherein R2 is
as defined above), -CONRARNRR (wherein R5 and 1215 are as defined above) or -N3; 5(f)
-CH=CH(CH2).R16, whegeingnys 0 to 4, and R16 | a.k/drogen substituted or unsubstituted lower alkyl,
substituted o) unsgbq{ltlﬁfeqvlowtewlke I substitute 8?unsu Btituted lower alkynyl, substituted or
unsubstitutec USSR ol UASTOS TR Rt SAIYIHOBR 15, -OR's (wherein R15 is as defined
above) -CO % RE TR PISIIPYAHE SRS S8R above); (g) -CH=C(CO2R12)2,
whereinis a eﬂ'e'ﬁr?é%’%ﬁ%‘{/gh?ﬁé Eereeeer ol renaniertly (£98wes4 and R56 is as defined above

deprotecting the groups Rz, Rs. Wy and W in order 1o obtain the
gompound of Formula {1),

In the second aspect, the present invention refers to a polymer conjugate of an

indolocarbazole compound of formula (f)

formuta (1)

wherein

R:, Ro, Ry, Wy, Wy and X are as defined in the present invention;

or a pharmaceutically acceptable salt thereof.



(i) -CH20R22, wherein R22 is tri-lower alkyl silyl in which the three lower alkyl groups are the same or
different or wherein R22 has the same 15meaning as R. Q) -CH(SR23)2 and -CH2-SR2 wherein R2 is
lower alkyl, lower alkenyl or lower alkynyl and wherein 1222 is as defined above; and R3is
hydrogen, halogen, acyl, carbamoyl, substituted-&dunsubsfituted 20lower alkyl, substituted or
unsubstituted alkenyl, substituted Or unsubstituted lower alkynyl or amino; and WI and W2 are

independenittythsy diodersphyt riviey poedthbindeND togdthe Lo eppesentoxyigega2baandrdiietein X is a
polymer mo[lﬁéy wderahythe pracess comprises ting a 03-1H-imidazole-carboxamide polymer

compound of general formula (11) X -NH formula (II) wherein X is defined as above, with an
indolocarbazole compound of general formula (Ill) formula (Ill) wherein RI, R2, Ra, Wl and W2 are
defined as atake anctwhigicaretoptioastlyt protetiad layepsole ciing groaps il sdrepekitiérrepresents a

10 leaving grop:.and lh%%eé{‘ e pﬁSW&f%&ﬁﬁ&IQﬂ%“%‘Fa{% C{?Fggéﬁe%Eng%gﬁecg&%H% Xl’fc’tec“r‘g

groups from the optionally protected RI; 112, R order to obtain the compound of
formula (1). tPﬁétE%hJM(ﬁtldW?é@a‘FﬁHt@ﬁme ?)?6%@§§‘8f FREIER NGOG pntikddpshar/and

additives.

In the fifth aspect, the present invention refers to the use of a polymer conjugate of
the present invention for the manufacture of a medicament for the prevention,

alleviation or/and treatment of HMGB1-associated pathologies.

In the sixth aspect, the present invention refers {o the use of a polymer conjugate of
the present invention for the manufacture of a medicament for the prevention,
alleviation and/or treatment of neurological disorders, neuropathies and

neurodegenerative disorders of the central and peripheral nervous system.

in the seventh aspect, the present invention refers to the use of a polymer conjugate
of the present invention for the manufacture of a medicament for the prevention,
alleviation or/and freatment of dermal pathologies.

in the eighth aspect, the present invention refers to the use of a polymer conjugate
of the present invention for the manufacture of a medicament for the prevention,
alleviation or/and treatment of NGF-related pain and hyperalgesia.

in the ninth aspect, the present invention refers to the use of a polymer conjugate of
the present invention for the manufacture of a medicament for the praveniion,
alleviation and/or treatment of inflammatory diseases, aufocimmune diseases,
systemic inflammatory response syndrome, reperfusion injury after organ
transplantation, cardiovascular affections, obstefric and gynecologic diseases,
infectious diseases, allergic and atopic diseases, solid and liquid tumor pathologies,
transplant rejection diseases, congenital diseases, dermatological diseases,
neurological diseases, cachexia, renal diseases, iatrogenic intoxication conditions,
metabolic and idiopathic diseases, and ophthalmological diseases.



15 conjugate polymer compound of formula (1) is catalysed by a base in an organic solvent. Preferably
the base is a strong base. In a preferred embodiment of the present invention, the base is selected
from the group of alkali metal hydrides, tertiary amines and/or alkoxide. In a very preferred
embodiment of the present invention, the base cadtalysing the polymer conjugation reaction of the
invention is sodium hydride. Other bases, such as sodium methoxide, or triethylamine can also be
used, howelethdidihe auplectyaiie pietdenbiaserdatalyséto tthéhearmpotingofyfoemeda)(idbtes gireferably

between abgut 1ia ane ANaHdLIR ARt PIRIAITAR AP iRRRRKI Bt A RO prgferadly about

1:1. 10Furthermore, the reaction of the invention is carried out in an organic solvent, preferably in
anhydrous 88f\R1ERs 2NE/qh HEeRjanicRiiveht. PrersabviagetRitBYNBREM iPsE ESIution -
mixture of thesty)jugiatpathieacess is equal or less than 200 ppm. The organic solvent may be selected
from the group of dichloromethane, chloroform, N,N-dimethylformamide. In a 15very preferred
embodiment of the present invention, the organic solvent is dichloromethane, even more preferably
anhydrous dichloromethane. It is further preferred according to the invention that the conjugation
reaction is carried out under inert gas atmosphere, such as nitrogen or argon 20atmosphere.
Moreover, the reaction of the process of the invention is preferably carried out at a temperature of
about -10 to about 60 C, more preferably of about 0 to about 25 C and most preferably at room
temperature after an initial 25step at OC. Following the production of the target compound of formula
(I) according to the process of the invention, the polymer conjugate of formula (I) may then be
separated and purified from the reaction mixture. According to a preferred 30 embodiment of the
invention the compound of formula (1) is obtained by purification of the crude mixture by flash
chromatography. An automated gradient flash purification system is preferably used and is equipped
with a suitable column and solvent. The purification method Is preferably selected from reverse phase
and direct phase columns and the conditioning/elution solvent is preferably selected from
dichloromethane, water, methanol, acetonitrile, ammonium formate buffer solution at different mixture
ratios. In a very preferred embodiment of the invention the indolocarbazole-Polymer



5 compound of formula (1) is purified by a reverse phase flash chromatography equipped with a C18
cartridge and the purification is carried out by isocratic elution with acetonitrile/5 mM ammonium
formate buffer (pH 3.5) 40:60 (as reported in Example 3). In a further preferred embodiment of the
invention, the indolocarbazole-Polymer compound offormula (1) is purified by a normal 10phase flash
chromatography (as described in the Examples 4 and 5.3). The product may then be dried e.g. over
sodium sulphate and filtered off and the solvent is ‘removed by evaporation under reduced pressure at
25C. Purificatiégsefiziiertarget product is carded out by common techniques known 15by the person
skilled in the art. After the purification step the reultant polymer compound of formula (1) has a purity of
at least about 3&%sirbterisqreferalslyicafte thiierprshificdttoi-s8ep thededmidund of formula (1) has a purity
of at least abaut-p@H Wiraa eveH-imioses20prefemes enioedimel thesdesultant polymer compound has
a purity of 98.59%ng ¥y asrevaiADohe. Maieauer:ibRpweass of tharfasent invention results in an
overall mass yigidafdhe-Lempaunshaniermuarty figm aBauhdQUaoeheut 98% by weight,

25preferably f%iggqg&gogggw@a&%gé%%eweight based on the weight of the reactant compound
of formula (lll). Theresidue Y of formula (Ill) is a leaving group, i.e. a group which under the reaction
conditions of thergolgémer con{'u agion

sent Invention re fég%oigverggeigsn iS’r ggtav%ggrg’dgo c1;¥0m the structure of the
compound of fSRIBY AT e oraar 1o Shain the oxazondindionic eyale of the compound of formula (1),

which covalemRYTRKEHHE5 AR RS (FRERRYBISERMBEE Ik structure of the K-252a or its
derivative compound. According to the invention, also the imidazole ring of the compound of general
formula (Il) is detached during theeconjugation reaction from the polymer reactant moiety in order to
obtain the compound of forrttla (f). 5In a preferred embodiment of the present invention, the leaving
group V- of formula (Ill) is séfeeted ffom the group including a triflate, a tosylate, a mesylate, a sulfate,
a halogen, a hydrox§tor a loweyafkoxy group, lp an especially preferred embodiment, the leaving
group Y of formula (llI @ﬁ ‘ p or a hydroxy group. Most preferably, the leaving group
partigatar-emethoxy group. :

Y 10is a lower alkoxy gretp;
HyC 7/
& "0
RN
pd

- formula {1}
wherein

R' and R? are the same or a different residus and are each independently
selected from the group consisting of:

{a) hydrogen, halogen, substiuted or unsubstited lower alkyl,
subsituted or unsubstitited lower alkenyl, subsfituied or
'unsubstituted lower aliynyl, hydroxy, lower alkoxy, carboxy, lower
atcoxycarbonyl, acyl, rs‘ri:ro" carbamoyl, lower alkylaminocarbonyi,
-NRSR® wherein R® and R® are each independently selected frum
hydrogen, subsiiuted or unsubsiituied lower alkyl, substituted or.



The polymer moiety which is covalently attached to the indolocarbazole compound with the process of
the present invention and which is, for example, represented in the general formulae (I) and (Il) by X,
has to be 1@@9&&%@& can be of natural or semi-synthetic or synthgtiergiigiisaiekean have a
linear or branched structure. Preferably, the polymer X in the present invention is selected from

. poly(alkylene oxides), in particular from (polyethylene) oxides. However, further exemplary polymers
include without limitation polyacrylic acid, polyacrylates, polyacrylamide or N-alkyl 20 derivatives
thereof, polymethacrylic acid, polymethacrylates, polyethylacrylic acid, polyethylacrylates,
polyvinylpyrrolidone, poly(vinylalcohol), polyglycolic acid, polylactic acid, poly(lactic-co-glycolic) acid,
dextran, chitosan, polyaminoacids, hydroxyethyl starch. 25In order to participate to the process of the
present invention, in particular in order to be functiopalized to the reactant polymer of formula (l1) of the
process of the invention, the above-mentioned polymer moiety should carry an amino functional
end-group or should be functionakidoieetyelierdmsHestisinctionaineviitgietid>ence, the polymer
moiety should be an amino- 3@astivatetsipahrimer ofugensiaiformula Xukii2ted feict, the starting
polymer reactant of formula (Ihsisehtaineddbydeactmaieidhecaminotghot ofalpblymer moiety with a
1,1-carbonyldiimidazole - 10g,s@mRIRLIB:GRIA BREaxkbnimpidasnle wastorwanide polymer
compound of *gengral formulg, (R e: TRHBLNR-R{Hae iy Nrkexdazelgcaskaragnide polymer

compound of 5 formula (1) is preferably caigd ouhineanAFARkS0IVER, SHabas dichloromethane,

chloroform, NOV-d|methytforg‘jrgezt;\errn|deli)CiInmallJ very preferred embodiment, the organic solvent is

dichloromethane, even more FIEFETAbly altydrqus ciehloramethang, 101 sy preferred according
to the invention, that the 2BV ISR B & B ino polymer is carrlegi out under Inert gas atmosphere,
such as nitrogen or argon atnﬁ?f?ﬁﬁq'é%? Moreover, the reaction of formation of the to-1H imidazole
carboxamide 15 pdymer con@oﬂ)‘ﬂﬂ%?"tﬁé”ﬁﬁ’%?ﬁfon is preferably carried out at a temperature of about
10 to about 60 C, more prefer@bi8Rabtatersauidat2s €artrRfsst preferably at room temperature.
In a very preferred embodimetit e3hewbrssieitiryerlioes trpbiy ra@pmeses ™20 % is a polyethylene
glycol (PEG) moiety, wherein thenjempinah@ttproepreabsipto ivaty dielraddifises erg. with C1-05 alkyl or
C-Cs acyl groups, preferably withfsths@iitar GeeaedngraupsiasdCr, Gsupsti@sd)fowps. Preferably, the
modified polyethylgge.glycol is a iggrinaliyalkexywsubsiibsrdepolyethWentnglycet, more preferably a
methoxy-polyethylene-glycol (_mpﬁﬁasﬁéad heteroaryl, substituted or unsubstituted aralkyl, -
o (CH2):CO,R™ {wherein a is 1 or 2, and wherein R™ is selected
from the group consisting of hydrogen and substituied or
unsubstituted lower alkyl) and {CH).CONR'R®,
20 (iv) -OR®, -OCOR®, wherein RB is selected from hydrogen,
subsfituted or unsubsituted lower alkyl, substiiuted or
unsubstituted lower alkeny!, substitufed or unsubstituted lower
alkynyi, substitited or unsubsttuted aryl, substituled or
unsubstituted hateroaryl
25 () -CH{OH){CHz) R* wherein j and R* are as defined above;
(d} -(CH)}(CHR™COR™ or «{CH:),CHR"CONRR®, wherein d is 0 fo 5,
R" is hydrogen, -CONR®R®, or -CO,R", wherein R*™is hydrogen ar a
wherein substituted or unsubstiuted lower alkyl, and R* is hydrogen
or a substituted or unsubstituted lower atkyl;
30 () -(CH.)R™ wherein k is 2 to 6 and R™ is halogen, subsfituted or
unsubstituted aryl, substified or unsubstituted heteroaryl, -COOR',
-OR®, (wherein R™ is hydrogen, substifuted or unsubstituted lower
alkyl, substituied or unsubstiuted lower alkenyl, substifuted or



The polymer used according to the present invention has a molecular weight ranking from about 100
to about 100,000 Da preferably from about 200 to about 50.000 Da, and more preferably from about
500 to aboq%, (% According to one preferred aspect of the inventiqrg/ipeopatemer is a short- 30
chain poly(ethylene g ycol) preferably a terminally alkoxy-substituted PEG, such as a
methoxy-substituted poly(ethylene glycol) with'a'molecular weight ranking from about 200 to about
1500 Da, preferably from about 400 to about 1200 Da and even more preferably from about 550 to
about 1100. In the most preferred embodiment, the short-chain PEG or mPEG has’‘an average
molecular weight of about 550 Da or of about 1100 Da. According to a second preferred aspect of the
invention, the polymer is a long-chain poly(ethylene glycol), preferably a terminally alkoxy-substituted
'PEG, such 5.as methoxy-substituted poly(ethylene glycol)” with a molecular weight ranking from about
4,000 to about 6,000 Da, and preferably from about 4,500 to about 5,500 Da. In the most preferred
embodiment of this aspect of uisetisitutidrvwerh alkamd)- dﬂﬁhtWGobr%F*E@lﬁésa&ﬁ average molecular
weight of about 2,000 Da or of st 200euBTEl dderrarvabcat).aSRidetraiiovasto define the values
and ranges of molecular weightsdfdhedalymesnmraretnafrthavirwenibanmBasars tsat the indicated
values and/or range limits canyasy within: 3Q%, preferably within 10%. 15 As used in this application,
except as otherwisg expreﬁ)slycgt%w@@g r&areme@ﬁch,q; thedalloming ternsyslgdhhave the meaning set
forth below. The term “lower a'%me.il; ungé%qta&navgxamﬁ%m@m@aq;a Willhatties groups, 20 means a

straight chained or branched jower a ﬁ’”taagépgltmgmoawﬁéﬁ@FQPQuGéﬁ%ﬂ?e% preferably from 1-5,
more preferably from 1-4 and oe"vse|5e30|a era fy 1:3.0 G TS an atom éé;g Ise groups include in

particular methyl, ethyl, propyf, is6p ?’) R |so% r{yf" -butyl, tert- gntyl amyl, iscamyl,
neopentyl, 1-ethylpropyl, hexyE4d th ﬁl&éWW|&Né? Smy?fﬁlgdmme ower alkoxy", the "lower
alkoxycarbonyl", tH8 "lower akyRRfifitesimBii Rt Sd ARy and of the "tri-lower alkylsily1"
groups has the same meartihgCasCIEWEF alkYErdeRin é@%ﬂﬁ‘tﬂw 2BPAE"ower alkenyl" groups are defined
as CrCs alkenyl groups whigh-caa(C80.&8 etessiphticRidedddt bran SREELREMay be in the Z or E form.
Such groups include vinyl, gropeimAz lwbetanyt istbutersiyiZiuteryd) plrmeleper(Z)-2- pentenyl,
(E)-2-pentenyl, (Z2)-4-methy1-2nepienyird nk-4afnethyieRpentdnydn féhtadiengdme.g., 1, 3 or
2,4-pentadienyl, and the like. Mage.pegierred 02-Cs- - 12 - alkenyl groups are Cz-05-, C2-C4-alkenyl
groups and even more prefﬁragj_y el Y gel el s Rﬂbelctﬁéﬁélkm\!mxadlkmylorgroups refers to
Cz-C6-alkynyl groups whic lrbe lynyl and wherein R is as defined above; and

R, is hydroger, halogen, acyl, carbamoyi, substituted or unsubsiituted
20 lower alkyl, substituted or unsubstituted alkenyl, substituted or

unsubstituied lower alkyny! or aming; and

W' and W* are independently hiydrogen, hydroxy or W and W? fagether
represent okyger:;

25
and whersein X is a polymer moiety,

whereby the process comprises reacting a w-1H-irnidazole-carboxamide

polymer compound of general formula (11}



5 straight ehained or branched and include ethynyl, propynyl, 1-butynyl, 2- butynyl, 1-pentynyl,
2-pentynyl, 3-methyl-1-pentynyl, 3-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl and the like. More
preferred Cg&;&;&lh%%ygfroups are Crecalkynyl groups and even more prgfefalphnezaesralkynyl
groups. 10The term “aryl" group refers to Cs-Cu-aryl groups which contain from Sup to 14 ring carbon
atoms. These groups may be mono-, bi- or tricyclic and are fused rings. The preferred aryl groups
include phenyl, biphenyl, naphthyl, anthracenyl, phenanthrenyl and the like. The aryl moiety of the
"arylcarbonyl" and the "arylaminocarbonyl" groups has the same meaning as defined 15above. The
term "heteroaryl" groups may contain 1 to 3 heteroatoms independently selected from nitrogen, sulfur
or oxygen and refers C,3-C13-heteroaryl groups. These groups may be mono-, bi- or tricyclic. The
C3-C13 heteroaryl groups of 20 the present invention include heteroaromatics and saturated and
partially saturated heterocyclic groups. These heterocyclics may be monocyclic, bicyclic, tricyclic.
Preferred 5 or 6-membered heterocyclic groups are thienyl, fury!, pyrrolyl, pyridyl, pyranyl, morpholinyl,
pyrazinyl, methylpyrrolyi, and pyridazinyl. The C3-’él3-heteroaryl may be a bicyclic heterocyclic group.
25 Preferred bicyclic heterocyclic groups are benzofuryl, benzothienyl, indolyl, imidazolyl, and
pyrimidinyl. The most preferred Cs-Cl@_-heteéch Is are furyl and pyridyl. The term "lower alkoxy"
includes alkoxy groups containing from}io 30'tarbon atoms, preferably from 1 to 5, more preferably
from 1-4 and especially preferably 1 to 8 or X tg.2 carbon atoms and may be straight chained or
branched. These groups include ¥ethBiity, ethoxy, propoxy, butoxy, isopropoxy, tert-butoxy, pentoxy,
hexoxy and the like. ' - 13 - The term™acy!" includes lower allfanqgglﬂ ontaining 1 to 6 carbon atoms,
preferably from 1 to 5, from 1 to 4, from Ito 3 or from 1 to 2 carbon atoms and may be straight chained
or branched. These groups anl,ude rf%af%rablg/ formyl, acetyl, propionyl, butyryl, isobutyryl, tertiary
butyryl, pentanoyl and 5heXanoyl. The acyl ?n%vi%tg of the "acyloxy" group hasthe same meaning as
defined above. The term "hwafroggn"'Tﬁfc’:lf’ﬁa)éasz?lﬁor'cofngﬁf?)ro,o r r?rf'or,alo ?o, and the like. 10The term
~ saralkyl" group refers C7-C15-aralkyl wherein the alkyl group is substituted by an aryl. The alkyl group
and aryl may be selected from the Cr C6 aﬁéyl groups and the Co-Cu-aryl groups as defined above,
wherein the total number of carbon gloms.N betwgen 7 and 15. Preferred Ci-C15-aralkyl groups are
benzyl, phenylethyl, phenylpropyl, ph\;e\{ lisopfopyl, phenylbutyl,

il

Ry

HO covY formula (B

wherein Ry, Ra, Rs, Wy and W, are defined as above and which are
optionally protscted by protecting groups and whergin Y represents a

10 leaving group, and wherein ths process further optionally comprises
deprotecting the protacting groups from the optionally protected R, Rq,
Rs, Wy end W in order to obtain the compound of formula (1),

The conjugation reaction of the process of the invenlion to synthesize the
15  conjugaie polymer compound of formula (1) is catalysed by a base in an
arganic solvent. Preferably the base is a strong base. (n a preferred
embodiment of the present invention, the base is salectad from the group of

SUBSTITUTE SHEET (RULE 26}



15diphenylmethyl, 1,'1-diphenylethyl, 1,2-diphenylethyl. The aralkyl moiety of the. "aralkyloxy" groups
has the same -meaning as defined above. The substituted lower alkyl, alkenyl and alkynyl groups have

1 to 3 independent! s_ggected substituents, such as lower alkyl, hydroxy glewesd6adienty, carboxyl,
lower aIko&ga%%lgﬁ‘é, nitro, halogen, amino, mono- or di-lower alkylamino, dioxolane, dioxane,

dithiolane, and dithione. The lower alkyl substituent moiety of the substituted lower alkyl, alkenyl and
alkynyl groups, and the lower alkyl moiety of the lower alkoxy, the lower alkoxycarbonyl, and the
mono- or di-lower alkylamino substituents of the 25substituted lower alkyl, alkenyl and alkynyl groups -
have the same meaning as "lower alkyl" defined above. The substituted aryl, the substituted heteroaryl
and the substituted aralkyl groups each has 1 to 3 independently selected substituents, such as lower
30 alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, nitro, amino, mono- or di-lower
alkylamino, and halogen. The lower alkyl moiety of the lower alkyl, the lower alkoxy, the lower
alkoxycarbonyl, and thg,gaRaa ok didewerialikuamin egrougsanong theystipistiadents has the same
meaning as - 14 - lowgr alkyl definad abawa: mkhesheteroeyelicighoup foenpedntsy RS and R5
combined with a nitrogen atom, inchides:mdtalisiay pipetidinyeiperidinesemenpholinyl, morpholino,
Sthiomorpholino, N-met Xoggge%%g%eirm;&h isgindeivle Reaferaklsr 111 and R2 are
independently sele%tecf'?rom e group ‘consisting of hydrogen, halogen, nitro, -CH20H, -(OH2)kR11,
-CHCH(CH2)",R", "05C(C1-12)"R15, -CO(C112)R4 wherein Ftl IS,- bstituted or
10unsubstituted) lower AkJITHHETRIH & s%sﬁs(f%ﬁ esémﬁo‘%he migéldiéd ot Yl 408

ower a referably,methoxymethyl,
methmethyl or ethoxynietiayAyy-RAvSEAarH e 255788 drer s @é%%’éé of 121 and R2, the residue

R14 is preferably selectbeifiani piarsat RHECIFRIALGI, thiazolyl, tetrazolyl, -000R15, -OR15
15(wherein R15 is preferably selected from hydrogen, methyl, ethyl, phenyl or
10 Furthermore, the reaction of the invention is carried out in an organic

solveni, preferably in anhydrous conditions, i.e. in a dry organic sclvent.
Preferably, the water content in the solution-mixture of the conjugation
pracess is equal or less than 200 ppm. The organic solvent may ba selected
from the group of dichloromethane, chioroform, N,N-dimethytformamide. In a
15  very preferred embodiment of the present invention, the organic solvent is
dichloromethane, even more preferably anhydrous dichlorometharne.

It is further preferred according to the invention that the conjugation reaction
is carried out under inert gas atmosphere, such as nitrogen or argon

20' atmosphera.

Moreover, the reaction of the process of the invention is preferably carried

out at & temperature of about -10* to about 60 °(, more preferably of about

0° io about 25° C and most preferably at room temperature after an initial
25 stepat 0°C.

Foliowing the production of the target compound of formula (1) according to
the process of the invention, the polymer conjugate of formula (1) may then
be separated and purified from the resciion mixture. According to a preferred
40  embodiment of the invention the campound of formula (1) is obtained by
' purification of the crude mixiure py flash chromatography. An sufomated
gradient flash purification system is preferably used and is equipped with a
suitable column and salvent. The purification method Is preferably selected



acyl), (wherein R2 is preferably selected from substituted or unsubstituted lower alkyl, 2-thiazoline and
pyridyl) and -NR5R5 (wherein R5 and R5 are preferably selected from hydrogen, methyl, ethyl, phenyl,
carbamoyl and lower alkylaminocarbonyl). Moreover the residue R16 ispaphieipratahs selected from
hydrogen, Pﬁ’é’tﬁ%”’%?%{ﬂs phenyl, imidazole, thiazole, tetrazole, -COORTh, -OR" and -NR5R5 (wherein
the residues R15, R5 and R have the preferred meanings as described above). In the above preferred
meanings of F2.1 and R2, the residue R2 is preferably selected from the group consisting of
substituted or unsubsfituted lower alkyl, substituted or 25unsubstituted phenyl, pyridyl, pyrimidinyl,
thiazole and tetrazole. Further k is preferably 2, 3 or 4, j is preferably 1 or 2 and m and n are
independently preferably 0 orI.  Preferably R3 is hydrogen or acetyl most preferably hydrogen.
Furthermore, 30each Vir and W2 is preferably hyd_rggen. A preferred embodiment of the present
invention refers to the compound K- 252a conjugated to a polymer moiety. An even more preferred
embodiment - 15 - refess te ey hescanjugeateshafkcbRe antitiresrdiioesdipiei®bf, wherein the
chemical group finking g ROl rpefBilY daetiar Krath 2icioanpotined, ordiertheea®82a derivative
compound is characterjsg(l Y2 s emR &r-Aae okitisliomiccyctestrictureidnérefore, in a very
preferred embodiment 5 of the presentinyealionHNRRANMEE GRBikgRERASfosmera (1) is represented
by a_compound WhEI’EI{I;’]O\ﬁ% dedf%?’ L}ﬁill(ﬂ?srb%l'%g e rlé\yé;iggg%eaﬁg%ﬂ_@,ﬂa@@ggwner moiety. According
to this very preferréd emBBdfme,nt orF e mv(FntloMQe Ralymetmaietyds & pelvsihylene gylcol (PEG)
ora methoxypolye_thyleﬁ‘i‘é“ﬁ’ﬁfqgfﬂ(n%-ré& rr'n%elgr'& E.\/%nf more preferted theqpalyathylene 10 glycol or
methoxy-polyethylene 8§81 AEBIENER S RBoaImen of i hg_?nvgznft;?nili,}s\;eam!gpg-chain PEG or
MPEG polymer with arrepserdde Frrsteetaiadighe rERGtt 92?}296‘ YA or about 5000 Da. Likewise
preferred is a short-chae pobjessyerierglyes] SrRTETA KB SR RREYRITWI an average
molecular weight ab abettsSesDehomabaaey IG0IESabEs ITHE BIEREY S i bresent invention
comprises optionally the step of protecting with a protecting group one, more or all the substituents
111, R2, R3, WI and W2nehihiineejaearbareteconypooddrotthesid 28 SitpsH 86Ahtive compound. In
this context the term prgiechinggrotuavieiersiepanyor Grderivativel af ¢hrrs b StiGents R1, R2, R3, WI
and W2 known in the ag, which canig-dsedaitineapsstsy, ipcmnasio ledbiaRE KREMW1 and W2 during
the synthesis procedure and which,can |ajerJae removed under conditions resulting in the Ri, R2, Rs,
WI and W2 substituents being recovered without undesired effects on the remaining of the molecule.
In particular - if 25 necessary - a protecti roup,is.| te0%hadl of the substituents
R1, R2, R3, Wl and szﬁﬁ‘r%%‘% %“58%? ﬁ%gt%nm%%ré{gg%%%%%\%%‘%%ﬁﬁ%gg(g,rtgg obtain
.. . 5%. More areferaply after HGAL
chemoselectivity of the pBRIEF ?fd"ri’]ﬁ@gi%éﬁ Sh e &3 position f,ie Indolocarbazole structure of the
K-252a or derivative corfioars AarRdIdERRBERN FegR |6"F1?%1e one or mor protecting groups 30
may be reversibly RSmovesikirebRieiofgi B acRURE HYTHI FARREERaIGrSup ot the involved
substituents RI, R2, R3,9k-asiio2\ehfifig the indolocarbazole conjugated compound of formula
). -16 -
¥ Moreover, the process of the present invention results in an overall mass
yield of the compound of formuia (1) from about 40% {o about 98% by weight,
25  preferably from about 50% to about 95% by welght based on the weight of

ihe reactant compound of formula (ill).

The residue Y of fermula (1Y) is a leaving group, i.e. a group which under the
reaction conditions of the polymer conjugation of the invention is detached

30  from the structure of the compound of formula (IEI)"in"drdér to obtain the
oxazolidindionic cycle of the compound of formula {1}, which covalently links

" the polymer moaiety fo the indolocarbazole struciure of the K-252a or its
darlvative compound. According fo the invention, also the imidazole ring of



According_ to the present invention, any suitable protecting group known in the art may be used for this
purpose. The choice of the suitable protecting group as well as any suitable means and conditions for
protecting %8 gﬁ%g%g%ing the substituents RI, R2, R3l WI and Wg maybemehigwetsdy the 5 skilled
person by his'general knowledge in the art of organic synthesis. The means and conditions of
protecting and deprotecting employed depend on the nature of the involved functional groups RI, Rg,
Rg, W1 and VV2. Protecting groups for hydroxy-, amino-, and/or carboxy residues are preferably
selected from acetonide, ethylidene methoxymethyl, 2-methoxyethoxymethyl, 10benzyloxymethyl,
tetrahydropyranyl, methyl, ethyl, isopropyl, 1-butyl, benzyl, triphenylmethyl, triphenylsilyl,
methoxycarbonyl, tbutyloxycarbonyl, benzyloxycarbonyl, fluorenylmethoxycarbonyl, acetyl, benzoyl,
toluenesulfonyl, dimethoxybenzyl, nitrophenyloxycagbonyl, nitrobenzyloxycarbonyl, allyl,
fluorenylmethyl, tetrahydrofuranyl, phenacyl, 15 acetol, phenyl, trimethylsilyl, pyrrolidyl, indolyl,
hydrazino and other prgtessing @rodpgehaaweminidhy)dst sirtheaisdiiosdthetntgaipe found in Greene
T.W., at al., Protective Graupsdn &Y ganicrRisthesiseth @der dohriviesmpmr8eh, New York, NY
(2007). The reagents q%gg@gitions of protecting and deprotecting reactions are in particular selected
~ for their 20 suitability at selectively attaching and removing the protecting group without adversely

affecting the rest of the, compound. The, suifable. condiiqns-abe fragsmsge cosmmonly known in the

practice of the skilled peran. ccoran o the present inyention, the, CQMR Hadg of formula (1) may
also 25 be prepared aécﬁrﬂ'ég?rﬁ%ésu |(§I%ﬁ%/éaféocr:%£)t:a g{étgetts ira;qou%i_naq(gglt&oca inorganic acids such as

hydrochloric, hydroiodiE‘,eﬁWFOBrB‘#ﬁE‘ BH“S‘?_%OHC r%g)%_é’ﬁoscp Qric, itri aa&i isfamd sulfuric acids as
well as salts of organicesesaishsaEfe 3PS megh.di SRR IRdid %e?ZO_IC, % %c@ic, gluconic, succinic,
aryl sulfonic, (e.g., p-tolereanelsuiisre> 26 R opER FeHRMRO ATREF5Y pREBRSHE Thalonic, and the like.
Suitable acids for formatiohvef phemnomeprieziligate S5tABE9EERs are known to a person skilled in the
art. Furthermore, pharmaceutically acceptable salts of compounds of formula (I) may be formed with a
pharmaceutically acceptﬁdoka;@aﬁoﬁmladslanmﬁdewﬁm&t}ﬁyamwmabmfh@aﬁi@ﬁ‘gﬂaﬁ@ff&‘ﬁgwn to a person
skilled in the art and inclygde.@kalksationsothds ,dNais Kreheaanieatialsatibs M2+, Ca2+, Ba2+)
ammonium and organi%)gaqggpé]snﬁgggpﬁ% iHuRieman Amman|ymneationsx Adutther aspect of the
present invention 3te NGyl RAMPCLFABIGBIRS Gldkn?Samanddsiivakiegrbareat, wherein the
chemical group linking e polymer Uity 19 196,152 $AAARMARHAR A0 iR frdeRa derivative
compound is characterise %%/ a é-g&eﬂce errgn%a{zjals;g&m{égglqﬁy&!’p sirychiitgar These novel polymer
conjugates are produqe‘a" . HetiOV(?T éyﬂg‘]vgyecr Q&g§§%§eglgg%|0%ggrgé9§ﬁgﬁgg.\m\gﬁrticuIar a further
aspect of the present m@éﬂﬁ@ﬂ% ﬁ‘i’é?@fme a pdlylmer conju 0tecoflaaq d;andorlogzgarigﬁzole compound of
formula (1) formula (1) @IS RIYERES RS W IPRMPRS &is Welf 85 the p|oc|¥mer moiety X are as
defined in detail alfve derrasiesrHried RRYEIR RIS BOYAIPTRERRES: Polyethyiachyy

acid, polyethylacrylates, polyvinylpyrrolidone, paly{vinylalcohof), polygiycoiic
acid, polylactic acid, poly{lactic-co-giycolic) acid, dexiran, chitosan,

polyaminoacids, hydroxyethy! starch,

25 In order to participate io the process of the present mvention, in particutar in
order io be functionalized to the reactant polymer of formula (i} of the
process of the invention, the above-mentioned polymer moiety should carry
an amino funciionat end-group or should be functicnalized to carry an amino
functional end-group. Hence, the polymer mofety should be an amino-

30  activated polymer of general formuia X-NH..

In fact, the starting polymer reactant of formula (1) i obtained by reaction of
the amino group of a polymer molety with a 1,1-carbonyldiimidazole



20 In a most preferred embodiment the invention relates the a novel polymer conjugate compound'of |
formula (1) wherein RI, R2, Rs, W and W2 are hydrogen and the polymer moiety X is a polyethylene -

glycol (PEC@ér %{)J@]gsterminally alkoxy-substituted PEG, e.g. preferably-arpsihograaolyethylene
glycol (m-P )2 IS compound corresponds to the polymer conjugated compound of K-252a

according to the present invention. Preferably the polymer moiety is a long-chain polyethylene glycol,
even more preferably a 5 terminally alkoxy-substituted PEG such as methoxy-polyethylene glycol
(m-PEG) with an average molecular weight of about 2000 Da or about 5000 Da. Likewise preferably
the polymer moiety is a short-chain polyethylene glycol, even more preferably a terminally
alkoxy-substituted PEG such as a methoxy-polyethylene glycol (m-PEG) with an average molecular
weight of 10about 550 Da or about 1100 Da. It waws?ggrprisingly found by the inventors of the present
application that compared to the members of indolocarbazole compounds and in particular compared
to K-252a itself or its desivating solasking a-polymdersitherisauirespordirnpedy®dr conjugated
compounds of formula i)&xhipitanimproved pharmacokinetic and toxicologic performance due to
their increased solubility, leading to an improved bioavailability of the therapeutic and biologically
active compound. In angthgr asneck Gidhe MsenbinyeRianid WassH trsigly jound that the polymer
conjugated indoloqgrbgozrcr%lgaz !Eqsmgrg%é%@ -ggrgggnuéltaig_l)aghg;ga@igirggt@gtsy@@rggc absorption upon

topical administration ue to t glrrllncgﬁegrso%%mwﬁ%%% SiEs-andamrhiparhicindhus enhancing the
topical therapeutic anddb|o‘l"cr)agni‘cszlia effectiveness as #gﬁh%?n g%daggiggaéhﬁo g;&mi&;oxicity and/or
er [

side-effects due to topiﬁﬁF%fBB‘ﬁ'&taW&?.rgfgﬁ PAETUR een surprisingly found by the inventors of the
present application tha?‘fh@%d‘f@?fgf’ﬂﬁﬁf??olymer conjugates of formula (1) exhibit a significant
increase in selectivity in the inhibitory activity against TrkA tyrosine kinase in comparison with the
non-selective kinate inhibitatytetiEtpoiaseis beansaimeebhiRsiididif &hd in particular of
K-252a and its 30 derivative pdiekirig campslpmenddves sreatprielsiisirbraATABlocarbazole
compound and in particagef dm25Baréo a polymer molecule according to the invention leads to the
provision of an active agent selective with regard to its therapeutic target with the consequent

decrease of undesired gjggoved Y GHESS: of formation of the w-1H imidazole carboxamide
' 15 bolymer compound of the invention is preferably carried out at a temperature
of about 10° to about 60° C, more preferably of about 15° io about 25° C and

most preferably at room temperature.

in & very preferred embodiment of the present invention, the polymer moiety
20 X ls a polyethylene giycol (PEG) moiety, wherein the terminal OH group can
optionally be modified e.g. with C-Cs alkyl or C4-Cs acyl groups, preferably
with G-, Co- or Cs-alkyl groups or G-, Cx or Cs groups. Preferably, the
madified polyathylene glycol is a terminally alkoxy-substituted polyethylene
glycol, more preferably & methoxy—poiyethylenewgEycol_(mPEG}.
25 .
The polymer used according fo the present invention has a molecular weight
ranking from about 100 to zbout 100,000 Da, preferably from about 200 to
about 50,000 Da, and more preferably from about 500 to about 10,000 Da.
According to one preferred aspect of the invention, the polymer is a short-
30  chain poly(ethylene glycol), preferably a terminally alkoxy-substituied PEG,
such as a methoxy-substituted poly(ethylene glycol) with a rojecular weight
ranking from about 200 fo about 1500 Da, preferably from about 400 to
sbout 1200 Da and even more preferably from about 850 to about 1100. in



Hence, a further aspect of the present invention is the use of compounds of formula (I) as active
agents in a medicament. In a preferred aspect of the 5 invention, the compounds of formula (1) are
used as acrdy ﬂ%ﬁ&%g a medicament for systemic administration and freptmenst/doret fikewise
preferred aspect the invention relates to the use of compounds of formula (l) as active agents in a
topical medicament. 10In particular the conjugated polymer compounds of the present invention are
used as active agents in-a medicament useful for the prevention, alleviation and treatment of
HMGB1-associated pathologies. An HMGB1-associated pathology is a condition in a patent wherein
an increased concentration of the nuclear protein HMGB1 and/or of HMGB1 homologous proteins in
the 15 acetylated or non-acetylated form is present in the biological fluids and tissues, compared to the
concentration in normal subjects where these HMGB1 nuclear proteins are practically undetectable. '
The extracellular HMGBL1s, act as potent chemotactic pro-inflammatory chemokines. The
HMGB1-associated patiaotegiassarehentedpetiologistamnin Fdmg 2ORRHIMRatory basis,
pathologies which resudeanihe:stinwigtioranfucsaoRne elathua s TTNEAFRENE, IL-6 etc., or
pathologies which resujt fromy toxicreventr@ushnasrrioxicatiomplmiection, Wngréli@tc. In particular, high
concentrations of the_ |$%%§;1ag_go§ggasﬁ@;L@@moéo@mmmmmemom gr_ld deFermln_ed in
plasma of patients é{wth sepsis, in, Rlasma apgaReynQuiahfluigkotshesissmtoidegtiritis patients, in
brains qf AIzhelmers |se<3rl]sef Ignqtl%rcl);[g, 4','608' sgﬁgug@gdé%y,e%@fﬁ;g%@apmnpmm.s, in plasma of
systemic lupus elytherﬁ%rt'gsﬂjs patients, In therosglerg tic plaguesof atheragelewstic patients, etc. The
determination and evid’%ﬁ@etooefbﬁfﬂ/ﬁ‘fgﬁ%ro?elﬁrg%sd or%‘ﬁ, or!og Hsa‘pé,%gi%gbmplogical fluids and
tissues may be detectefen§3BBnifidAMaiRERosE B0 s%ﬁdvz\a/n y the skilled person in the art,
including, for example,\@@@@ﬁé*??ﬁ%%@%b%@ﬁ% @?Sp?ﬁ'erefore, a variety of diseases are
characterized by the relevant presence - 20 - of extracellular HMGB1, which in farticular include but
are not limited to inflammatery diteasas, sieherme restefissige AMEH AR IEEE® iReumatoid arthritis,
autoimmune diseases, isasis, irfgosive tispdses, reepsia, Hedemnaammstdifdify injury, lupus
erythematosus, neurodggensy alive disrasese Snisemsey ofttive: @8 AR Y &fPheral nervous system
and multiple sclerosis. g especially preferred embodiment, the conjugated polymer compounds of
formula (1) are use%for the prevention, alleviation and treatment of cardiovascular diseases,
particularly. atherosg:ler%is %er{%g%ﬁ{ﬁ&g&'s&g&yq@n&@,@@@@@mﬁt@bmmg@msw. More preferably,
the 10medicament is used gfrtrk)el%%m% Letarding andionimpRisngAPpasetive tissue regeneration in
restenosis during or after angioplasty. 1n a particularly preferred aspect of the invention, the
conjugated polymer compounds of formula (1) are efficient for the.use. i entina 15
“medicament for the preVEaifsH ‘Ao haefrl)(fl' eatment o #ggr%fﬁgigb&sggfrg neuropathies and
neurodegenerative28isorters dERBEEARP ﬁhﬁﬁﬁ?ﬂﬁ%‘glan%‘r\%ﬁg Syste

1‘52 anr(]jﬂl especiall
carbon atoms, preferably from 1-5, more preferably from D y
. preferably 1-3 or 4-2 carbon atoms. These groups inciude in pariicular
methyl, ethyl, propy, isopropyl, buiyl, isobutyl, sec-butyl, tert-butyl, pentyl,

amyl, iscamyl, neopentyl, 1-athylpropyl, hexyl, and the like. The lower alkyl
25 moisty of the ‘lower alkoxy’, the “lower alkoxycarbonyl”, the “lower
akylaminocarbonyl”, “lower hydroxyatky” and of the “ri-lower alkylsiyl”

groups has the same meaning as "lower alkyl" defined above.

The “lower alkeny!” groups are defined as C»Cs alkeny! groups which may
30  be siraight chained or branched and may be in the Z or E form. Buch groups
include vinyl, propenyl, 1-butenyl, isobutenyl, 2-butenyl, 1-pentenyl, (Z)-2-
pentenyl, (E}-2-pentenyi, (Z)-4-methyl-2-pentenyl, (E)-4-methyl-2-pentenyl,
pentadienyl, 2.9, 1, 3 of 2 A-pentadienyl, and the like. More preferred Cx-Ce



It was further shown by the inventors that the new polymer conjugate 20 compounds are able to
reduce and/or inhibit the plasma cytokine secretion by systemic treatment. Therefore, the polymer
conjugate c%%% nds.gre used as active agents in a medicament for sysiepieagspipistkation useful
for the prevention, alleviation and/or treatment of pathologies in which an increase of plasma cytokine
secretion is involved. These pathologies are 25preferably pathologies, in which a secretion of TNF-a,
IFN-y, MCP-1, MIP-1 and/or RANTES are mainly involved. In particular, in the context of the present
invention, pathologies which are associated with an increased plasma cytokine secretion include but
are not 30 limited to inflammatory diseases, autoimmune diseases, systemic inflammatory response
syndrome, reperfusion injury after organ transplantation, cardiovascular affections, obstetric and
gynecologic diseases, infectious diseases, allergic and atopic diseases, solid and liquid - 21 - tumor
pathologies, transplant rejection diseases, congenital diseases, dermatological diseases, neurological
diseases, cachexia, reambdispasessratrogeic tattxiehionsomditemsraretagfolichand idiopathic
diseases, and ophthalmotngicshdiaeases. 5 In a most preferred embodiment, the compounds of the
invention are used as active agents in a medicament for systemic treatment useful for the prevention,

alleviation and/or treatment,of Behcats fisraseRied ens, e assLiipbelveitis, retinopathies.
10 In yet another particylar aspect o fhe jventian hisPLeleiied it inesgmpaated polymer

orevention aleviation J4H '“‘fog%?%aJ?ﬁfﬁ*ﬁ?ﬁyﬁ%&%@‘ﬁ*'%ﬂﬁ%'sr"lﬁ%%"vﬂ“f{'hte”ﬁife“'niﬁﬁé of
% L5

prevention, alleviation NGy | pat olqgleg.gt as be AT

the 15 present inventiofi TRYEYh& PG G DA Mer B nounds. deseribed herein are very
advantageously used a‘é’-ﬁﬁpEﬁ?ﬁ?@ﬂ?&‘aﬁ‘i‘f&?ﬁ%%‘?TIﬁ'@)‘}ec‘i‘gfﬁroa[bg’hcdv(vcaéa&'é‘?sqéo3‘?,Stoxic effects (e.g.
irritation) when dermally administered or any phototoxic effect (e.g. photomutagenicity, phototoxictty or
photosensitisation)q(as Bedem Tartherapsies feschbed! Harrs IR LarmpIESY. 20 The dermal
pathologies preferred in4hiegoertiextiofth@hsee senpinvanbiomate pamdioglieLthafcterized by
hyperproliferation of theuker stigooytesretrcil agipsonasisiuatopiendebiviatitis nebitbrlic eczema, acne,
pitiriasis rubra pilaris, kel@idsey pesteppiaysans siand. Skintymaes; Siteagddmidacanthoma, 25
squamous cell carcinomgy hasal-aellitRrBNNadiha Mora-prele redambadinaert, the compounds of
the present inventign arg ysed as active agents in a topical medicament useful for the prevention,
alleviation and treatment of psoriasis. 30Due to the increased selectivity of the compounds of the

invention in the inhibition of TrigA, a further aspect of1he IDYSRHARISRHe R aRId
selected from nifrogen, sulfur or oxygen and refars C-Cis-heteroaryl groups.
These groups may be mono-, bi- or tricyclic. The Cy-Css heteroaryl groups of
20 the present invention include hetercaromatics and saturated and partially
saturated heterocyclic groups. These heterocyclics may be manocyclic,
bisyclic, tricyclic. Preferred 5 or G-membered heterocyclic groups are thienyt,
furyl, pyrrolyl, pyridyl, pyranyl, marpholinyl, pyrazinyl, methylpyrrolyl, and
pyridazinyl. The Cs-Ci-heteroaryl may be a bicyclic heterocyclic group.
26  Preferred bicyclic heterocyclic groups are benzofuryi, benzothienyl, indolyl,
imidazolyl, and pyrimidinyl. The most preferred Cy-Cor-hetercaryls are furyl
and pyridyt.

The term “lower alkoxy” includes alkoxy groups containing from 1 to B
30 carbon atomns, preferably from 1 to 5, more preferably from 1-4 and
| especially preferably 1 to 3 or 1 to 2 carbon atoms and may be giraight
chained or branched. These groups inciude methoxy, ethoxy, propoxy,
butoxy, isopropoxy, tert-butoxy, pentoxy, hexoxy and the like.,



conjugated compounds in the prevention, alleviation and treatment of pathologies in which TrkA plays
"a crucial role in the pathophysiological mechanism, which leads to the development of the

pathologieswl(g th&ec,g[(};?xt, in a very preferred embodiment of the inventigryibeeomnigated K-252a
polymer compounds of formulae (1), (I1), and/or (lll) are used as active agent in a medicament for the

prevention, alleviation and treatment of NGF- 5Srelated pain and hyperalgesia. Hence, a further aspect
of the present invention is the use of a compound of formula (l) as defined above optionally together
with pharmaceutically acceptable carriers, adjuvants, diluents or/and additives for the manufacture
100of a medicament for the prevention, alleviation or/and treatment of pathologies as defined above.
The compounds of formula (1) or pharmaceutically acceptable salts thereof can be administered as
they are, or in the form of various pharmaceutical 15 compositions according to the pharmacological
activity and the purpose of administration.. Yet another aspect of the present invention is a '
pharmaceutical compositiaargougrisiagien effectiveahrourtiof dt ledstasme elsmpound of formula (1)
optionally together with,phaaceiiieadly-asceptaliecarsiors, fadjuvaatsyraugnts or/and additives.
Pharmaceutical carrierg, 20.adilvanis: dilwents orandadeityesareritawprdtrabiyerson skilled in the
art and may therefore be n%pa!g%g,riq,%gﬁ,(g{%@ﬁﬂngm&% RharMaeRtisakeampasition comprising a

compound of the pesent iVengign, I he, comapuindsol-tis I uamios:ambaginployed as the sole
active agent 25 in a pharmae’eutlca composition.. Alternatively, the compounds of formula (I) may be

used in combination witR 8FE8  everal further active agents, e.g. other active pharmaceutical agents
in the treatment of the above defined patholo(%ies. 30In particular, th o} mer conjugate compounds

of the invention may beTtseamimesaBingttss Wi SRR L56h éﬁ%n -inflammatory drug and/or

one further agent capable of inhibiting an early mediator of the inflammatory cytokine cascade, e g. an
antagonist or inhibitor dfra ytoRamkgileretedHismCrCrraralkyl wherein the alkyl grodp Is

substituted by an aryl. The alkyl group and ary: may be selected from the C.-
Ce alkyt groups and the Ce-Cus-aryl groups as defined above, wherein the
total number of carbon atoms is between 7 and 15, Preferred CT~C@s-§iralkyi
groups are benzyl, phenylethyl, phenylpropyl, phenylisopropyl, phenylbuiyl,

16  diphenyimethyi, 1,1-diphenylethyi, 1,2-diphenyiethyi; The aralkyl moiety of
the “aralkyloxy” groups has the same meaning as defined above.

The substiuted lower alkyl, alkenyl and alkynyl groups have 1 to 3
independently selected substituents, such as lower alkyl, hydroxy, lower

20 alkoxy, carboxyl, lower alkoxycarbonyl, nitrg, halogen, amino, mono- or di-
jower alkylamino, dioxolane, dioxane, dithiolane, and dithione. The lower
alkyl substituent moiety of the substituted lower sikyl, alkenyl and alkynyl
groups, and the lower alky! moiety: of the lower alkoxy, the lower
alkoxycarbonyl, and the mono- or di-lower atkylamino substituenis of the

25  substituted fower alkyl, alkenyt and alkynyl groups have the same meaning
as “lower alicyl” defined above.

The substituted aryl, the substituted heteroaryl and ithe substituied araliyl
groﬂps each has 1 to 3 independently selected substituents, such as lower
30  alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, nitro, amino,
mono- or di-iower alkylamino, and halogen. The lower alkyl moiety of the
lower alkyl, the lower alkoxy, the lower alkoxycarbonyl, and the mono- or di-
lower alkylamino groups amang the substituents has the same meaning as



- 23 - the group consisting of NP, IL-la, IL-113,IL-8, MIP-1 a, MIF-113, MIP- 2, M1F and IL-6.
Particularly useful anti-inflammatory drugs are selected from alclometasone dipropionate, amcinonide,
beclomethasone dipropionate, betamethasone, betamethasone benzoatg;-heiageikasane
dipropionatgpsz%%[% &thasone sodium phosphate, betamethasone sodium phosphate and acetate,
betamethasone valerate, clobetasol butyrate, clobetasol propinate, clocortolone pivalate, cortisol
(hydrocortisone), cortisol (hydrocortisone) acetate, codisol (hydrocortisone) butyrate, cortisol
(hydrocortisone) cypionate, cortisol (hydrocortisone) sodium phosphate, cortisol 10(hydrocortisone)
sodium succinate, cortisol (hydrocortisone) valerate, cortisone acetate, desonide, desoximetasone,
dexamethasone, dexamethasone acetate, dexamethasone sodium phosphate, diflorasone diacetate,
diflucortolone valerate, fludrocortisone acetate, fludroxycortide, flumetasone pivalate, flunisolide,
fluocinolone acetonide, tluocinonide, 15 fluocortolone, fluorometholone, flurandrenolide, fluticasone
propionate, halcinonide, aaiabetasel prepionate, medrysone, methylprednisolone, methylprednisolone
acetate, methylprednisolone sodium succinate, mometasone furoate, paramethasone acetate,
prednisolone, prednisa}ggg&g&%ﬁgggﬁmmsgﬁﬂm@h@mﬂea predesoetone tebutate,
prednisone, 20 tr'iamci,nglgne, triraD : %qol%grﬁ%tatg ;ﬁ@,qgcimqy@n@i@gem&uﬁsiﬁﬁiamcinolone diacetate,
triamcinolone hexaceto _|(L:iee.SU§§fuf ar%t’% onists, (é( ;qugilgitg{&gd‘k@@{tokine are selected from infliximab,
etanercept or adali?hunqﬁjﬂfoﬁ’ﬂﬂﬁ%‘ri\}énd(:étn%'e&ﬁféﬂ ¢an be used in combination with the polymer 25
compounds of the invention are e.g. arltagqnists and/or ilnhitai ors t%l; Ré@%angggqgonists and/or
inhibitors of HMGBL, afitelefebiisi® artibrRRMETSS TFYHE TitEracton of 210l Uke receptor (TCR) with. -,
HMGBL, the functional d-tefmiag Ié@ﬁ?ﬁmké"‘ﬁﬁrmﬁﬁzﬂﬂ)'69'fﬂ'i’6mb“8#ibdé%n2 and/or a synthetic '
double-stranded nucleiecacidrexriticleREtiR amarsjudimiledie &HFPéSB%Sﬁi‘*%%sﬁape structure as
described in the internatisnatipate nvepphgatioeray B0t PEHHYS S HEFREN incorporated by
reference. The pharmag@mgw&mnﬁ&ﬁﬂiwh@lfMpxmmmvgﬁﬁon may be - 24 - administered in a
convenient manner known by a person skilled in the art, e.g. by a physician. In particular, the
pharmaceutical compositipn of the inyeitinmay dReshnizsieresidiy Rijectreferarinfusion, in particular
by intravenous, |nt_ramu§é}gcltgr,f}&aﬂ%g&{p%h,s&llagg&anﬁ[ag@ym@lmaﬁemal—_éﬂ?ﬁjectlon or infusion
administiation may be I0EET O] B e b ompound and th
ystemic. Prefer apréée,lm agdministrasienQkdadompound and the

virh Fein

pharmaceutical composifith Qﬁhé n‘?/gaqthn may be performed by paraateraladrainistration,
particularly in the form oPRERFEFESITHERE S} %ﬁ?ﬁ%ﬁ%?oaﬁl%é, l()ﬁr!?a(')grg:jlal' E

and R® are preferably selected from ogen, methyl, ethyl, phenyl,
cafbamoyi and lower alkylaminocarbonyl). Moreover the residue R is

20  preferably selected from hydrogen, methiyl, ethyl, phenyl, imidazole, thiazole,
ietrazole, -COOR™, -OR' and NRERE (wherein the residues R, R®and R®

have the preferred meanings as described above). In the above preferred
meanings of R! and R?, the residue R’ is preferably selected from the group
consisting of substituled or unsubsttuted lower atkyl, substituted or

"p5 ' ynsubstituted phenyl, pyridyt, pyrimidinyl, thiazole and tetrarole. Further k is
preferably 2, 3or 4, jis preferably 1 or 2 and m and n are independently

preferably O or 1,

Preferably R? is hydrogen or acetyl, most preferably hydrogen. Furthermore,
30  each W' and W?is preferably hydrogen.

A preferred embodiment of the present invention refers o the compound K-
257a conjugated to a polymer moiety. An gven mora preferred embodiment



10 administration, particularly in the form of tablets or capsules, or intranasally, particularly in the form
of powders, nasal drops, or aerosols; or dermally, via, for example, ointments, creams, oils, liposomes
or trans-dew&(@%}%q;s According to one aspect of the invention, the phatmasaisigakcomposition is
15 administered systemically. In particular, the polymer conjugate compounds can be administered by
injection or infusion, in particular by intravenous, intramuscular, transmucosal, subcutaneous or
intraperitoneal injection or infusion and/or by oral administration. 20In a still most preferred. '
embodiment the pharmaceutical composition of the present invention are administered by topical
application, in particular by dermal application. In case of a dermal application the administration of the
compounds of the present invention may be performed in the form of liposomes. 25 In a further most
preferred embodiment of the invention, the pharmaggutical composition are administered reversibly
immobilized on the surface of a medical device, in particular by binding, coating and/or embedding the
compound and compositianopdyednveiteason karRadivhiieibelives berea 2 go™bIE not limited to, stents,
catheters, surgical instrysnfalsraaninkiiges<carighac vailveshoKvagrotarprokth&sds. After contacting the
medical device with bogydidid @urlaady tisshmutae ievensiblyeiisamobilised emapbends are liberated.
Consequently, the coatgd, madical.devices.actasdrigdlalivesy daiees emBaimetuting the medicament,
whereby the drug delivery kinelics canbe gentighecontgudinganimmeriateseigase or a controlled,
delayed or sustained dl;u% derlr!v%% ‘1;% exam E.Rg%glg% Rﬁgg;gql%&qnmgngﬂ dewce; are yveII
known to the person skifiéd i ‘fﬁe art. 5 The ppoag [aceutlc%llfeg%m%%g@pegtf thegresent invention may

. . hamer, iety, According. S very pr Al O
be used for diagnostic 8?‘?5'?th’8?§3etﬁlc applications. c?gngl %pggﬁg&% the compound of

agn
formula (1) may be pre<@feiAnaaBeHRE AP & § AAYS Form gﬁiﬁ;ﬁ% an isatope, e.g. a radioactive
isotope or an isotope WHRIIERF BECR MR EL IRy o BEF HESTetid s deinance. A preferred
therapeutic applicaion #yeih shaeb@e-esEssRe9SSh At R e TR raYertisl, AifRiation and treatment
of psoriasis and dermatitisytiwhitesifthenein SEG PaFEERiEaptiicaiBir ¥R EEhtion, alleviation and
treatment of connectiveigstief ebg@rropationanahestEAIshs. LBeTise pelstehiFiBg of the compounds of
this invention in the phagma¢eytiaateoanpasitionitay-reyyihiitre curgeritratioly¥iiiedepend upon factors
such as the total dosagg,fihe siie tpbeuexbministerad, the bhemical characteristics (e.g., -
hydrophobicity) of the compounds employed, the route of 20 administration, the age, body weight and

symptoms of a patient. Hiie gouigos ofUl iNaKioRsHpisal Yataaavidiedsan agueous
physiological buffer solution containing about 9.1.10.10¥swiy Gompouog.iriearegteral administration.

i Tpiecils H ) )
;rg/npgl(;allsdf?;i I‘:Q gjts Oagééﬁ (“?\Enaéc? \%’% tk%qn%!gca%%ajie%/c%%mng%g%é’\f@ﬁg% pelARYvs preferred dose
. compound, In this context the term “protecting groups” refers to any

20 derivative of the subsetituents Ry, Rz, Rs, Wy and W; known in the art, which
can be used, if necessary, to mask Ry, Ry Ra Wi and W, during the
synthesis procedure and which can later be removed under conditons
resulting in the Ry, Rs, Rs, Wy and W, substituernts being recovered without
undesired effects on the remaining of the molecule. In particular — if

25 necessary ~ a protecting group is introduced on one, more or all of the
substifuents R, Ro. Fs, Wy and W, during the conjugation. process of the
invention in order o obtain chemaselectivity of the polymer conjugation on
- the C3 position of the indolocarbazole structure of the K-252a or derivative
campound. After the conjugation reaction, the one or more protecting groups

30 may be reversibly removed in order to give back the dr_igina! funclional group
of the involved substituents Ry, Re, Rs, W, and W, obiaining the

indolocarbazole conjugated compound of formula (7).



2_5 mg/kg to 100 mg/kg of body weight per day, and preferably about 0.1 to 20 mg/kg ‘once to four
times per day. A preferred dosage of the drug to be administered is likely to depend on variables such

as the type @ %ﬁ)é}@ﬁ%)jf the progression of the disease or disorder, the gvesaibdweabtsstatus of the
particular patlent the relative biological efficacy of the selected compound 30and the formulation of the
compou_nd exc_lplent, and its route of administration. The improved synthesis method according to the
present invention should - 26 - be explained further by the following figure and example, which should,
however, not limit the subject-matter of the present invention. Figure 1 shows a preferrea embodiment’
of the process according to the 5 present invention.. The indolocarbazole compound K-252a is reacted
vv_|th a a-methoxy-w-11-1-imidazole-carboxamide polyethylene glycol (IMPEG-NHCO-Im) in orderto |
give a methoxy polyethylene glycol conjugate of K-252a according to the invention. In this preferred
compound of the invention the methoxy-polyethylene glycol is covalently attached to the active K-252a
10compound via the 5Awenibetoxazoidmdieniceyelcdirbietoidsttig #e'p YR the 11-1-NWR
spectrum of the activatgg pohyines RREG tNHGE4m TheDMBOUIBesuiladin plachi@gnetic field of 400
MHz. Figure 3 shows thefs SksM&i spesly unnlaiEG -2 C@imsirotherdiesige 880- 1400 mu using
dw:ect infusion ion trap ggg,g;gg%r@,)g Opizadienr 1R Rre drshawsihe ddbidvBiMiRigpectrum of the K-252a
polymer ggggjgi:ersg; Fiheh ULEN @&&é?&vﬁm@dé@@ MHz sigysrdsaiiass the 13C-NMR spectrum
£SI-MS spectrum of TS0, aée G E s 'MM@Q%@%L%&@EM@MH@&&we 6 shows the

P e 28| the%m% g onjuagale o gQ{Flg kinthe Jangesriesd 400 m/z using direct

f
conpigate of g i'e;:;f%?éff‘%’w%%f«'éﬂﬁm Urc £ Hs Vs dnbipuma By aldoe K-252a poly e

from acetonide, ethyhdene mathoxymethyi 2-methoxysthoxymethyl,

10  banzyloxymethyl, tetrahydropyranyi methyl, ethyl, isopropyl, +butyl, benzyl,
triphenylmethyl, i-butyidimethylsityl, triphenylsilyl, methoxycarbonyt, -
butyloxycarbonyl, banzyloxycarbony, fiuorenyimethoxycarbonyl,  acetyl,
benzoyl, toluenesutfonyl, dimethoxybenzyl, nitrophenyloxycaroanyl,
nitrobenzyloxycarbonyl, atiyl, flucrenylmethy!, tetrahydrofuranyl, phenacyl,

15  aceto!l, phenyl, trimethylsilyl, pyrrolidyl, indolyl, hydrazino and other
protecting groups known in the art such as those that can be found in
Greene T.W., et al., Protective Groups in Organic Synthests, 4th ed., John
Wiley and Son, New York, NY (2007). The reagents and conditions of
protecting and deprotecting reactions are in particular selecied for their

20  suitability at selectively attaching and removing the protecting group without
adversely affecting the rest of the compound. The suitable conditions and
reagents are commonly known in the practice of the skilled person.

Actording to the present invention, the compounds of formula {1} may alsc
25  be prepared as pharmaceutically acceptable salts including salts of inorganic
acids such as hydrochloric, hydroiodic, hydrobromic, phosphoric,
metaphosphoric, nitric acid and sulfuric acids as well as salts of organic
acids, such as tarfaric, acetic, citric, malic, benzoic, glycolic, gluconic,
succinic, aryl sulfonic, (e.g., p-toluene sulfonic acids, benzenesulfonic),
30 phosphoric, malonic, and the lke. Suitable acids for formation of
pharmaceutically acceptable salts are known to a person skilled in the art.
Furthermore, pharmaceutically acceptable salts of compounds of formuia (I}
may be formed with a pharmaceutically acceplable cation. Pharmaceutically



Example 1: Synthesis of a-methoxy-w-1H-imidazole-carboxamide polyethylene glycol
(MPEG-NH-CO-Im) 30 In a 500 ml volume round bottom flask, 36.0 g of MPEG-NH2 (MW 1892) - 27
- (assay 969@0%1&%%00 were dissolved in 85 ml of dichloromethane i@@}}@g&@,@gq@%phere. The
solvent was removed under reduced pressure and the compound was dried by mechanical pump for
two hours. The substrate was then dissolved in 150 ml of dichloromethane in nitrogen atmosphere and
Sthe solution was transferred in a 21 volume three necks round bottom flask. 4,80 g of
1,1-carbonyldiimidazole (assay 90%, 2664 mmol) were added to the solution at room temperature.
The mixture was stirred at room temperature in nitrogen atmosphere and checked by TL
chromatography 10(eluent CH2C12/MeOH 90:10). The TLC was treated with ninhydrin solution in
order to spotlight the presence of the primary amir]§7g_roup (violet colour). The reaction was complete
within two hours. The mixture was cooled at OC and the solid product was precipitated by slow addition
of diethyl ether (700 15:0dRtfhdcanin} wadesvigoapesstiskig. iThe arised ieiwigssiiired for 30 minutes at
0C and further 300 ml ofidigthyl athekwesaneiareaThe pgpictwasdiiterathoviemglass sintered disc
filter funnel. washed Wiéha%@é%mlcgﬁﬂgeﬁm sihesianshdriesbindesscacuum. 34.0 g of dry white solid
were obtained (yield 94%). 20 The product was characterized by 11-I-NMR and ESI-MS.
LLI-NMR (DMSO-de) 2 épigm%i%‘w@ AL G e LMoo diskidr oRfoktesbrk NH), TO2 (s, 1H, CH),
3.55 (m, CH2 PEG?’ 3'42152argrid deﬁvativesm;')éo%%v%eggr(%ﬂe?)clﬁ'érgr%ggm linking the polymer

unity to the K-252a compound or fo the K-252a derivative compound is

characterised by a 5-member oxazolidindionic cyclic structure. These novel

polymer conjugates are produced by the navel synthetic process disclosed

10 herein.

In particular & further aspect of the prasent invention is therefore a palymer
coniugate of an  indolocarbazole compound of formula (1)

formula (1}

wherein Ry, Rp Rs, Wi and W, as well as the polymer molety X are as
defined in detall above or a pharmaceutically acceptable salt thereof.

20
in & most preferred embodiment the invention relates the a novel polymer
conjugate compound of formula (1} wherein R, Rs, Ra, W, and W are
hydrogen and the polymer moiety X is & polyethylene glycol (PEG) or a



ESI-MS (Cluster +2) ...944.4, 9664, 988.5, 1010.5, 1032.5... (mass increase +47 with respect to
clustér +2 of mMPEG-NH2 _897.4, 919.4, 941.5, 963.5, 985.5). 30Example 2: Polymer conjugation

reaction of 5{ (? ég)r the manufacture of an oxazolidinclionic conjugaie/ep2é@ ek scheme of the
process is reported in Figure 1. In a 500 ml volume round bottom flask 33.0 g of MPEG-NH-CO-Im

(16.00 mmol) weére dissolved in 85 ml of dichloromethane in nitrogen atmosphere. 5The solvent was
removed under reduced pressure and the compound was dried by mechanical pump for two hours. In
a 21 volume reactor equipped with thermo cryostat unit, mechanical stirrer and thermometer, 6.21 g of
K-252a (assay 98%, 13.29 mmol) were 10 dissolved in 1.85 L of dichloromethane under nitrogen
atmosphere and the solution was cooled to 0C. 0.53 g of sodium hydride (assay 60%, 13.29 mmol)
were added in nitrogen atmosphere and the mixturegwas stirred for 10 minutes. The dried
mPEG-NH-CO-Im was dissolved in 90 ml of dichloromethane and the solution was added to the
mixture of K-252a and@&iliatbimdicitigicrmielisne ot BeerbhifgGERPAROSINERE. The mixture was
stirred for 30 minutes ai/o&, (thenayas b eates o 25Cesmddkapttomael 8eT tAL AP Efs temperature for 10
minutes. The reaction gixtuiRiAakasadyZedringHPE imesetlententvalfedferthl 16 conversion of
K-252a and the ratio of, &%@%pg%@mgmyuﬂ@teﬁd‘t@ycﬂaommmm aeR56Y3:60 g of
1,1-carbonyldiimid ZO'? SSR ya& 5&31{3%({%@&%{%3 aseed-torhayreactianl mrixture and the solution
was stirred at 25C or %b 'nh%t avera J%ﬁ&ﬁﬁr%ﬁuﬁﬁéﬂéﬁ aiaalyz efbyutHBtddin order to verify the

e

conversion of the amid ct m( G' conjugate y ihe carhexylif e sty in position 9 of

K-252a) into the desireld" 8‘% %Jfl nic con e reac l(l)j r s.heutralized with formic
acid (assay 98%) to flné‘f@ﬁl-l‘“@’(’alsﬁﬁr?‘?‘nla ém% ﬁ% N W'S% Lt QJ“BEH gdéﬁggﬂp&ed under reduced

pressure at 25C and 44“9%’6‘@@[?@%‘?%%99%%8%8 rvgﬁu% %Ueerra ) Etaln cis The HPLC purity of the

conjugate in the criide prodE? R atstie'dH98: The content of the desired product in the crude
mixture is about 65-70 % w/vv.

It was surprisingly found by the inventors of the present application that

comnpared to the members of indolocarbazole compounds and in particular

- gompared to K-252a kself or iis derivatives lacking a polymer, the

16  corresponding polymer conjugated compounds of formuia (I} exhibit an

improved pharmacokinetic and toxicologic performance due 1o their

increased solubility, leading to an improved bioavailability of the therapeutic

and biologically active compound. In another-aspect of the present invention,

i was surprisingly found that the polymer conjugated indolocarbazole

20  compounds:of formula (i) show a timited systemic absorption upon topical

administration due to thelr increased molecular size and amphipathicity, thus

enhancing the topical therapeutic and biological effectiveness as well as
reducing the systemic toxicity andfor side-sffects due to ippical application.

25 it has further been surprisingly found by the inveniors of the present
application that the indolacarbazole-polymer conjugates of formula (1} exhibit
a significant increase in selectivity in fhe inhibitory activity agamst TrkA
tyrosine kinase in comparison with the non-selective kinase inhibifory activity
of the indolocarbazole compounds itself and in particular of K-252a and its
30 derivatives lacking a polymer. Thus, the conjugation of an indolocarbazole
sompound and in particu'iar of K-2528a to a polymer molecule according to
the invention leads io the provision of an active agent selfective with regard
to its therapeutic target with the consequent decrease of undesired.side



- 29‘- Example 3: Purification of the oxazolidindionic conjugate of K-252a by reversed phase flash
chromatography 5The crude mixture obtained in the conjugation step of Example 2 was purified by

reverse ph%% g&%rb%iggmatography. A Biotage Horizon system equippegrwitip-adsiashis5/M KP-C18
cartridge was usec{.- e production batch was divided into 15 aliquots of 3.0 g each. The aliquots were

separately treated. 10C18 column was conditioned firstly with 200 ml of solvent by applying the
following gradient: from 100% acetonitrile to acetonitrile/water 40:60 and then with 200 ml of
acetonitrile/5 mM ammonium formate pH 3.5 40:60, in isocratic conditions. 153.0 g of crude product
were dissolved in 3.0 ml of N,N-dimethylformamide and the solution was loaded on the column. The
purification was carried out by isocratic elution with acetonitrile/S mM ammonium formate pH 3.5
~ 40:60. Collected individual fractions were analyzed hy HPLC and pure fractions combined. The solvent
was removed under reduced pressure at 25C and 20about 2 g of pure wet product were obtained.
Each aliquot was purifiegkdallowing the former procedure and finally each pure wet product fractions
were dissolved in 10 ml of dichloromethane and then combined. The solution was dried over sodium
sulphate. The solid wagigpfiltefatotpad shasalentiwasive moveseundenyeadeet pressure at 25C.
The obtained solid progdyct was analygegddys MMR.shesisas topyantdabeptd sndkeq of ammonium
formate was detected. In, aan{%g’r h(o} r&m%{ﬁg@igf sahiReprodustyvas dissokgestinnSd ml of -
~ dichloromethane gnd g‘%gg%ogﬁlr %fs@y% 30 %%Lﬂ_@sqré@{gt%qdwﬁgg{%[omrgemm The product was
- recovered by elution witt f(G L of e solvent s distloreeiiancimatiangl 9L The eluate was

collected and the solvePERK yed under reduced pressure at 25C. The product was dissolved
again in 80 ml of dichlof®ATEhaERIRG P55 "SR Ated at OC under vigorous stirring by addition of
500 ml of diethyl ether in order to obtain a solid product. The product was filtered over glass sintered
disc filter funnel, wlisheld reitiuEODNTPEREHEH RAGTREERR S UHBIEF VAR 161 6h. 5 16.0 g of light
yellow powder were obtaisies wiive agepizaral adia (et srRi S e PerrriarichT B %o,

and treatment of HMGB1-associated pathologies. An HMGBR1-associated
pathology is & condition in a patient wherein an increased. concentration of
the nuclear proiein HMGB1 andior of HMGB1 homologous proteins in the
15  acetylated or non-acetylated form is present in the biological fiuids and
tissues, compared o the conceniration in normal subiects where these
HMGB1 nuctear proteins are practically undetectable. The extracelular
HMGB1s, act as potent chemotactic pro-inflammatory chemolkines. The
HMGB1{-assoclated pathologies are hence pathologies with a sirong
20  inflammatory pasis, pathologies which result from the stimutation of cytokine
such as TNF-alpha, IL-1, -6 eic., or pathologies which resuit from toxic
events such  as intoxication, infection, bum, eftc. in particular, high
concentrations of the HMGB1 protein and homologous proteins have been
found and determined in ‘plasma of patienis with sepsis, in plasma and
25  synovial fluid of rheumatoid arthritis patients, In brains of Alzheimer's disease
patients, in plasma and fissues of melanoma patients, in plasma of systemic
lupus erythematosus pafients, in atherosclerotic plagues of atherosclerotic
patients, eic. The determination and evidence of HMGB1 protein andfor
homologous proteins in biolegical fluids and tissues may be detecied by
:30 common diagnostic tools known by the skilled person in the art, including, for
example, detection by ELISA assays efc.

Therefore, a variety of diseases are characterized by the relevant presence



The product was characterized by NMR, ESI MS and H .
: _ IR, ESI- PLC. The assay was 10determi
liSHm?:sl;‘ |gi((e)rr(lal standard and corresponded to 101% wi/w. 11-11-NMI%/(DMSO-d6) 8 (Iggri)by;\g\é”?d
1, CH), 810 (s ,8.11 (d, 1H, ) (d, 1 "CH). 7.4
o 2, CHY%O}%,%S};;) (d, 1H, CH), 7.95 (d, 1H, CH), 7.70 (d, 1lcEyeobddsignr 2H, CH), 7.42

"1H, CH), 5.05 (s, 1H, NHCLI2), 3.90-3.40 (m, CH2 PEG
,1H, , 3.90-3. , ,3.25 (s, 3H, OC
2.35 (m, 4H, CH3 + 1h CH2). 13C-NMR (DMSO-d6) 8 (ppm): 172.3, 172.0, 153.)7, 139.21, 137.5 "3

133.5,128.1, 126.2, 124.9, 124.0, 123.2, 122.3, 1 -.
o0t B 716 500 , .3,121.6, 120.8, 120.4, 117.0, 115.4, 113.5, 109.9, 98.4,

-20-

of extraceliular HMGB1, which in particular include but are not limited to
inflammatory diseases, stenosis, restenosis, atherosclerosts, theumatoid
arthritis, autoimmune diseases, mrﬁors, infective diseases, sepsis, acute
inflammatory lung injury, lupus erythematosus, neurodegenerative diseases,

& diseases of the central and peripheral nervous system and muiﬁble
scierosis. In an especially preferred embodiment, the conjugated polymer
compounds of formula ([) are used for the prevention, alieviation and
freatment of cardiovascular diseases, particularly atherosclerosis and/or
resienosis occurring during or after angioplasty. More preferably, the

10 medicament is used for blocking, retarding and/or impairing connective
tissue regeneration in resteniosis during or after angloplasty.

in a particularly preferred aspect of the invention, the conjugated polymer

- compounds of formula (1) are officient for the use as active agent in a

15 medicament for the prevention, alleviation and treatment of neurclogical

disorders, neuropathies and neurodegenerative disorders of the central and
petipheral nervous syster.

_ It was further shown by the inventors that the new polymer conjugate

20  compounds are able to reduce andfor inhibit the plasma cytokine secretion

by systemic treatment. Therefore, the polymer conjugate compounds are

used as active agents in a medicament for systernic administration useful for

the prevention, alleviation andior treatment of pathologies in which an

increase of plasma cyfokine secretion is nvolved. Thase pathologies are

25 - preferably pathologies, in which a secretion of TNF-a, IFN-y, MCP-1, MIF-1
and/or RANTES are mainly involved.

in parficular, in the .context of the present invention, pathologies which are
associated with an increased plasma cytokine secretion Include but are not
30 fmited to inflemmatory  diseases, autoimmune diseases, systemic
inflammatory response  syndrome, reparfusion  injury after organ
transplantation, cardiovascular affections, obstetric and gynecologic
diseases, infectious dissases, alfiergic and atoplc diseases, golid and Hquid



68.9, 6_6.3, 58.5, 45.9, 40.0, 23.16. ESI-MS (Cluster +2) ...1128.2, 1150.3, 1172.3, 1194.3, 1216.3...
(mass increase +230.8 with respect to cluster +2 of mMPEG-NH2 ..897.4, 919.4, 941.5, 963.5, 985.5).

Exact massw?%gﬁ,&sz@é'%discrepancy between recorded spectrum and thgefglisatspeetrum
corresponds 1o 2ppm. Hence, the resultant polymer compound has a purity of at least about 98%.

30Example 4: Purification of the oxazolidindionic conjugate of K-252a by normal phase flash
chromatography A synthetic process as described In the above Examples 1 and 2 was carried - 31 -
ou_t and i.n this synthetic run 21.7 g of crude product were obtained. The crude mixture obtained from
said conjugation step was purified by normal-phase flash chromatography using a Biotage Horizon
System 5 equipped with a SNAP cartridge packed with 340 g of KP-SIL (Silica) (size 71 x 168 mm).
The crude product was divided into two aliquotes that were purified separately one time each (each
allqt_Jote respectively 10.86 g and 10.89 of the crudgf.'TheSNAP cartridge wasequilibratedwith940mlof
10dichloromethanelmethanokQfebawy,. avsisaterarsohSantbmi. Gagaple |oadng:was performed using
a pre-packed SNAP sagple cartiidag.d34 @R giasabdng Lrude-materialdseiéban! of dichloromethane,

applying the solution to,the samplet cartridaesand inssiliedrieapmmliclisie)e@NAP cartridge. 15The

SNAP cartridge was elut(?1 ig}l{/im@jgsgsow rate, with: - 705 ml of dichloromethanelmethanol 96:4

, at 65
v/v; - 1881 ml of di%hloroc?mea{%éjg)g methanol 93:7 v/v; - 942 ml of dichloromethane/methanol 85:15 vit./.
in a most preferred embodiment, the compounds of the invention are used
as active agents in a medicament for systemic ireatment useful for the
prevention, alleviation and/or treatment of Behget's disease, Sjogren’s
syndrome, vasculifis, uveitis, retinopathies.
“10
In yet another particular aspect of the invention, it is preferred that the
conjugated: polymer compaounds of the present invention are used as active
_agents in a topical medicament useful for the prevention, alleviation and/for
ireaiment of dermal pathologies. 1t has been shown by the inventars of the
15 present invention that the conjugated polymer compounds described herein
are very advantageously used as topical medicament since they do not show
adverse or toxic effecis {e.g. imitation) when dermally administered or any
photatoxic effect {e.g. photomutagenicity, phototoxicity or photesensitisation)
{as shown in the studies described in the fellawing examples).
20 ) :
The dermal pathologies preferred in the context of the present invention are
pathologies characterized by hyperproiiferation of the keratinocytes, such as
psoriasis, atopic dermatitis, chronic eczema, acns, pitiriasis rubra pilaris,
keloids, hypertrophic scars and skin tumars, such as keratoacanthoma,
25 squamous cell carcinema, basal cell carcinoma. in a more preferred
embodiment, the compounds of the present invention are used as active
agents in a topical medicament useful for the prevention, afleviation and
treatment of psoriasis.

30 Due to the increased selsctivity of the compounds of the invention in the
inhibition of TrkA, a further aspect of the invention is the use of said
conjugated compounds in the prevention, alleviation and treatment of
pathologies in which TrkA plays a crucial role in the pathaphysioiogical



The first 999 ml of eluted solvent were Sent to the waste, then the eluted 20solvent was collected in
111 ml volume fractions. Collected individual fractions were analyzed by HPLC and fractions

containing %H?i}ég?ﬁ%d product compound with HPLC purity >98% (pye:ftastiens)yeiere combined.
The residual aliquot of 10.8 g of the crude mixture material from conjugation 25step was analogously

purified. Selected fractions from the purifications of the two aliquots of crude mixture were combined,
the solvent was removed under reduced pressure at 25C to dryness, affording 8.11 g of conjugate
product, which was dissolved again in 29 ml of dichloromethane, cooled to 2C and precipitated under
vigorous 30 stirring by addition of 150 ml of diethyl ether in 15 minutes. The mixture was stirred at 2C
for 15 minutes, then 225 ml of diethyl ether were added. The precipitated solid was isolated by filtration
over sintered glass filter (04), and dried under vacugm at 25C for 16 h to afford 6.95 g of test item as a
white - 32 - to slightly yellow solid. Purity, determined by HPLC analysis, was 99%.  Example 5:
Synthetic process for thearaizolidirdideddscnjify ePRIISS 41 1207 1HES <0 Me0-PEG-NH-CO-Im
Me0-PEG-NH2 (MW 18928 36 apewastissotmdddmerictfirormetkiem & 2ankgpied inder a nitrogen
atmosphere and the sofenpwwasesmaedsoydistidatibnimigicatbducesgdresdire at 40C. The residue
(Me0-PEG-NH2) was thgmdrigehstiepemasunipiréhlionaie)aicAGa fiomowet & NGirs. The dried
MeO-PEG-NH2 (froyn ag%\(gcpﬁ%g%gi%m@gsm dichloromethane (35 ml) at 25C under nitrogen
atmosphere and 1,1'-carbonyldiimidazole 15(1.02 g) was added to the solution and the mixture was
stirred at mom temperatpre for aver 2 houts, (190-PAiHNAGIKOMARUARIMARR)ea 95% conversion)
The reaction mixture W?c:sm?tfl)gﬁ(elp és? §§ﬁ32ea%o%e 005%'095&9"?&5%5‘% Whifmacsutically

acceptable carriers, adjuvants, diluenis otfand additives for the manufaciure

10  of a medicament for the prevention, alieviation orfand treatment of
pathologies as defined above. '

The compounds of formula (1) or pharmaceutically acceptable salis thereof
can be administered as they are, or in the form of various pharmaceutical
15 composiions according to the pharmacological activity and the purpose of
admimistration, Yet another aspect of the present invention 5 &
pharmaceutical composition comprising an effective amount of at ieast one
compound of formula (1) optionally together with pharmaceutically acceptable
carriers, adjuvants, diluents or/and additives. Pharmaceutical carriers,
20 - adjuvants, diluents or/and additives are known io a person skilled in the art
and may therefore be applied in the formuiation of the pharmaceutical

composition comprising a compound of the present inventiorn.

The compounds of this invention can be employed as the sole active agent

25  in a pharmaceutical composition. Alternatively, the compounds of formula (1)
may be used in combination with one or several further aclive agents, e.g.
other active pharmaceutical agents in the freatment of the above defined
pathologies.

30 In particular, the pelymer conjugate compounds of the invenfitn may be
used in combination with at least one steroidal anf-inflammatory drug and/for
one further agent capabie of inhibiting an early mediator of the inflammatory
cytokine cascade, e.g. an antagonisi or inhibitor of a oyiokine selected from



apldgd over 1 hour under vigorous stirring. The mixture was stirred for 30 min 20at 0C and further 69
nil diethyl ether were added over 25 mins. The filter cake was washed twice with diethyl ether (23 ml)

anql drieql u@% LY@GHYRe at max 4QC to constant weight to achieve 8 25g-efivadsBEENH-CO-Im as a
white solid. ) Polymer coniuoation reaction Me0O-PEG-NH-CO-Im (72.0 g) was dissolved in

Unde recuced préssure At 40C. The resicue was criod tnder  vacuurm (< 3040 mbar) at 40C> 2
hours. K252 (13,11 - >S1dL vacuum (< 3040 mbar) at 40C> 2
. (1< . g) was dissolved in dichloromethane (3920 ml) and the solution was then cooled
td(?s(')s(gllvsegoil%ugqic?(g:édrse(ttigeg(ﬂg%) gisngcm:dsgﬁrtt‘ion wise. C11'(;1eddried Me0-PEG-NH-CO-Im was
K252a and' - 33.. the mixture was stirred for > 30 i ;:r:)\cl:va'sl't?e me' tat A 5(|: to the reaction fixture of
25C and kept stirring at this temperature for 10 miﬁ?tles (IPC 1: corll)\(/:rre g s peated to
S e : €es. ; sion of K252a > 96%).
1,1-carbonyldiimidazoléq #rdub graisfaeidi. tb-faelrdActiot rhiktiPB-2hdthdFs&ution was stirred at
25C for > 30 minutes (FP@Frelic drertieiprpekett: catifidemnngiorpdygs are selected from
alciometasone dipropionate, amcinonide, beclomethasone diproplonate,
betamethasona, betamsthasone benzoate, betamethésone dipropionate,
5  betamethasone sodium phosphate, betamethasone sodium phosphate and
acetate, betamethasone valerate, clobetasal butyrate, ciobetasol propinate,
clocortolone pivalate, cortisol (hydrocorfisone), cortisol  {(hydrocortisone)
acetate, corlisol (hydrocortisone) butyrate, corfisol (hydrocorlisone)
cypionate, cortisol  (hydrosortisone) sodium  phosphate,  corfisol
10  (hydrocortisone) sodium succinate, cortisol  (hydrocortisone) valerate,
corlisone acetale, desonide, desoximetasone, dexamethasone,
dexamethasone acetate, dexamethasone sodium phosphéte, difiorasone
diacetate, difiucoriolone valerate, fludrocortisone acetate, fudroxycortide,
flumetasone pivalate, flunisolide, fiuocinclone acetonide, fluccinonide,
15 fluocortclone, fluorometholone,  flurandrenolids, fluticasone propionaie,
halcinonide, halobetasol . propionate, medrysone, methylprednisclone,
methylprednisolone  acetate, methyiprednisolone  sodium  succinate,
mometasone furcate, paramethasone acetate, prednisclone, prednisolone
acetate, prednisolone sodium phosphate, prednisolone tebutate, prednisone,
20 triameinolone, triamcinolone acetate, triamcinolone acetonide, iriamcinolone
diacetate, triamcinolone hexacetonide. Useful antagonists or inhibiiors of a
cytokine are selected from infiximab, efanercept or adalimumab.

Furiher agents which can be used in combination with the polymer

25  compounds of the invention are e.g. antagonists and/or inhibitors of RAGE,
antagonists andfor inhibitors of HMGB1, zntagonists and/or inhibitors of the
interaction of a Toil-ike receptor (TCR) with HMGB1, the functional N-
tarminal lectindike domain (D1) of thrombomodulin and/or a synthetic
double-stranded nudleic acid or nucleic acid analogue molecule with a bent

30 shape structure as described in the international patent application WO
2006/002671 which is herain.incorporated by reference.

The pharmaceutical composition of the present invention may be



F_or_mic_acid (5 ml) was added to adjust to pH 6 of the reaction mixture. The solvent was removed by
distillation at 25C under reduced pressure and the residue was dried under a vacuum at 25C to

constant w ?,, Rurification and Isolation of the polymer coniuoat
%{QJ% edhemenidesnsixture (81 g) was
dissolved in 325 ml dichloromethane at < 35C for over 15 minutes and filtered over a Celite kged ??2

cm). The Celite was 15 washed with-81 ml dichloromethane. The solvent is remov

under_reduced pressure at < 35C and dried to constant weight under 35C to acr?iesg l% glztlggltilg "
material. The_solid _r_naterial was dissolved in 770 ml dichloromethane. The crude materiél from
Example 5.2 is purlfle_q on a Knauer preparative 20 HPLC system using Flash KP-SIL 75L cartridges
(7_5x300 mm, 800 g silica) from Biotage. Prior to applying the feed solution the cartridges were purged
with 1.5 I_n-h_eptane and equilibrated with 3 | of DQM:_MeOH=96:4 (v:v). For each run 200 ml of the
above de_scrlbed feed solution DCM:Me0H=96:4 (v:v) (Loading 20 g) was injected and the elution was
started with a flow of 185n2&smtémin anohtivey rachiesitdest ihedtatow el futes ¥% MeOH 0.00 4 8.30 4
80.10 15 80.10 50 108er0 by a physician. In paricular, the pharmagceutical composition of the . .

invention may be administered by injection or infusion, in particular by

infravencus, inframuscular, transmucosal, subcutaneous oF intraperitoneal

% injection or infusion andfor by oral, topical, dermal, nasal, inhalation, aerosol

andfor rectal application, sic. The administration may be local or systemic:
Preferably, the administration of the compound and the pharmaceuticat .

" compasttion of the invention may be performad by parenieral administration,

particularly in the form of liquid solutions or suspensions; or oral

10 administration, particularly in the form of fabiets or capsules, or mtranasa!ly,

particutarly in the form of powders, nasal dreps, or aerosals; or dermally, via,

for examplae, ointments, creams, oils, iposomes or trans-dermal patches.

Accarding to one aspect of the invertion, the pharmaceutical composition is
15  administered systemically. In particular, the polymer conjugate compounds
can be administered by injection or infusion, in particular by intravenous,
intramuscular, transmucosal, subcutaneous or intraperitoneal injection or

infusion and/or by oral administration.

20~ In a still most preferred embodiment, the pharmacsutical compuosition of the
present invention are administered by topical application, in particular by
dermat application. In case of a dermal application the administration of the
compounds of the present invention may be performed in the form of
lippsomes. '

25 .
In & further most preferred embodiment of the invention, the pharmaceutical
composition are administered reversibly immobilized on the surface of a
medical device, in particular by binding, coating andlor embedding the
compound and composition of the invention on a medical device, such as

30 but not limited to, stents, catheters, surgical instruments, cannulae, cardiac
valves, or vascutar prostheses. After contacting the medical device with body
fiuid or body fissue, the reversibly immobilised compounds are liberated.
Consequently, the coated medical devices act as drug delivery devices



50 Each cartridge was just used for one un. The product was eluting between 25 and 90 min.. .
Fractions were collected analyzed and pooled according to their purity (IPC 98% a/a). The solvent is

then remov§g %11(3% rf\guced pressure at 35C. The solids are dried to cqrstantweightimder vacuum
at 35C to obtain crude material 5 (37.92 g). The material is dissolved in 140 ml dichloromethane and

cooled to 2C. 700m1 diethyl ether is added at 2C and stirred for > 15 minutes. 1050 ml diethyl ether is
added at 2C. The suspension is filtered via a suction filter. The filter cake washed with the mother
liquor and dried to constant weight to obtain 32.6 g purified drug 10substance. The purity obtained
according to PLC analysis was 98.99%. The further examples describe several studies performed with
the polymer conjugate indolocarbazole compound of the invention, in particular with the polymer
conjugate obtained through the synthetic process ofithe invention, 15 e.g. as described in Examples
1-5:The tested conjugate compound (also designated "test item") is the oxazofidindionic conjugate of
K252a with PEG (1892iMY) the riexaanste Btierafitrdhevadiuatitnivep| GEstis &iTst°FrkA for the
200xazolidindionic conjugrtedfedSa Fhepetipeseietthisrstudyiriesitgisees efe IC50 for the
conjugate of Example 3,agaiastilitkAcliaaser Therigst comippusdiwagedistohrsigdh dimethylsulfoxide
(DMSO) and then the sQltion wias fuslies 2e-feisbdiutedvithaassay buffer to make the final test
compound solution. The conjugate was 25tested at the following concentrations: 30000 nM, 10000
nM, 3000 nM, 100 an' 3rm anPMmg&lﬁbMoﬂ'@éq%sénpmwg\lﬂﬁ%emrﬁﬂce Compound

(Staurosporine)for aseg 7 Eonitrol was prepared similarly g the mesbaghseshiouthe preparation of the

compound of formula (t} may be present in a labelled form, e.g. in a form
containing an isoiape, &.g. a radioactive isotope or an isniope which may be
10 detected by nuclear magnetic resonance. A preferred therapeutic application
is, in the case of a topical application, the prevention, alleviation and
treatment of psoriasis and dermatitis, while in the case’ of a systemic
application, the prevention, alieviation and treatmeni of connective fissue
reéeneraiion in restenosis.
15
The concentrations of the compounds of this invention in the pharmaceutical
composition can vary. The voncentration will depend upon factars such as
the total dosage of the drug to be administered, the chemical characteristics
(e.g., hydrophobicity) of the compounds employed, the route of
‘o0 administration, the age, body weight and symptoms of a patient. The
compounds of this invention fypically  are provided in an aqueous
physiological buffer solution containing ahout 0.1 to 10% wiv cornpound for
parenteral administration. Typical dose ranges are from about 1 ug fo about
1 g/kg of body weight per day; a prafarred dose range is from about 0.01
25  mgfkg to 100 mglkg of body weight per day, and preferably about 0.1 to 20
mg/kg once ta four times per day. A preferred dosage of the drug to be
administered is likely to depend an variables such as the type and extent of
the progression of the disease or disorder, the overall health staius of the
particular patient, the relative biological efficacy of the selected compound
a0  and the formulation of the compound excipient, and is route of

adminisiration.

The improved synthesis method according io the present invention should



The assay procedure is represented by an Off-chip Mobility Shift Assay (MSA) and is reported below:
-35- 1) The 5 pl of x4 compound solution, 5 pl of x4 substrate (CSKtide 1000 nM)!ATP (75 pM)Imetal

solution (M&é %{\?&,Y%Q 10 ul of x2 kinase solution were prepared with assawsffes {20 mM HEPES
(4-(2-hydroxye 1-plperazineethanesulfonic acid), 0.01% Triton X-100, 2 mM DTT (1,2-dithio-treit-

50l), pH7.51 and mixed and incubated In a well of polypropylene 384 well mi- croplate for 1 or 5
hour(s)" at room temperature. (*; depend on kinase) 2) 60 pl of Termination Buffer (QuickScout
Screening Assist MSA; Came Biosciences) was added to the well  3) The reaction mixture was
applied to LabChip3000 system (Caliper Life 10Science), and the product and substrate peptide peaks
were separated and quantitated 4) The kinase reaction was evaluated by the product ratio calculated
from peak heights of product(P) and substrate(S) pgptides (P/(P+S)). 15The readout value of reaction
control (complete reaction mixture) was set as a 0% inhibition, and the readout value of background
(Enzyme(-)) was set a$ea <kaig@ed bibitich, Weﬁ”ﬂﬂ’é‘béﬁé@n?"ﬁrﬁfﬁﬁ‘ﬁﬁ HFERCH8Et solution was
- calculated. IC50 value was/eatctiatetisfeorizeontiert i oresast Dydpitbition curves by fitting to a four
parameter logistic curve. The kinase reaction was evaluated 20by the product ratio calculated from
peak heights of produciR\andisie-Shraies) pepticest (?/{e-1B)dess EBSvalivetst the conjugate
against TrkA was 202 gM.the comespangdingdsnaaduapeiieterenck eanmgouitica(Staurosporine)
against TrkA was . 372 £eAy-Lhesk: aamtéam&ammmm Fé@uase (uiiEcsonple 7: Acute dermal
toxicity study in rats The_ acute to ici &M“&W&h SRR dhestigated following
administration of a smgc?oa‘ élrmagéoég tQL g Jat, BOﬁggﬁg%Sg%&%mWMWas administered to
a group of 5 male and &8 e aNima sq? 24 Hour [ eriod, The day heforg seheduled dosing the
methoxy-polyethylene giycoe} ac'ne % f?é/ Qr.s

is cova en
10 compound via the S-member oxazolidindionic cyclic struchure.
Figure 2 shows the 'H-NMR spectrum of the activated polymer mPEG-NH-
CO-Im in DMSO-d6 solvent at a magnetic field of 400 MHz.
Figure 3 shows the ESI-MS spectrum of MPEG-NH-CO-im in the range 500-
1400 m/fz using direct infusion ion trap electraspray tonization.
15  Figure 4 shows the *H-NMR specirum of the K-252a polymer conjugate of
Fig. 1 in DMSO-d6 solvent at 400 MHz.
Figura 5 shows the “C-NMR spectrum of the K-252a polymer conjugate of
Fig. 1 in DMSO-d8 solvent at 400 Mitz.
Figure 6 shows the ESi-MS specirum of the K-252a polymer conjugate of
20  Fig. 1 in the range 500-1400 m/z using direct infusion ion trap electrospray
jonization.
Figure 7 shows the inhibition curve of the K-252a polymier conjugate of
Fig. 1 against TrikA.

25  Examples

Example 1. Synthesis of g-methoxy-w-1H-imidazole-carboxamide
polyethyiene glycol (MPEG-NH-CO-Im}

Hm’(\’a)“/‘"“ § (\rg\‘;? it *ecc‘é\-’n)/\wi u 4 m’?J

mpas-uu, MPEG-NH-R04m

30

In & 500 mi volume round bottorn flask, 36.0 g of MPEG-NH, (MW 1892)



. fur was removed from the dorsal surfaces of the trunk over an estimated - 36 - area of 10% of the total
body surface. Care was taken to avoid any damage or abrasion to the skin. The test item was

administered t%icall ,%t a dose volume of 4 mi/kg body weight, just aftep, i reparation. The required
aliquot of tha ¥

MUTAEd test item was spread evenly over a gauze 5 measuring 2.5 x 2.5 cm. The
gauze patch was then placed onto the animal's skin, with the test item in direct contact with the skin. A
strip of synthetic film was placed over the treated site and the whole assembly held in place by
encircling the trunk of the animal with a length of elastic adhesive bandage. After a period of 24 hours,
the tape dressing will be removed. The treated 10 skin site was then gently washed free of any
remaining test item using lukewarm water. Throughout the study, all animals will be checked twice
daily. Animals were examined for signs of reaction {o treatment on dosing, approximately 30 min, 2
and 4 hours after dosing on day 1, then daily for a total of 14 days. Each animal was weighed on the
day of allocation to theidsstedys,, an. thendaly e atssny<d iy 86) minef dehipereBanad15. After a 14 day
period all animals wergkilled Ansssiaictieeciaa nectopsytexdminatenpiésunmentlity occurred and no
clinical signs were obsgpvegh Hamalg Lidanale-animalsehy mothestsdyeGhanges in body weight
observed in the animalg,.at, 20 {he.cadPfsdhe: staddonarandthinihedresiadsange for this species and
age of animals. No,internal, abnoimalitias weks fybdhalnestRREditha@Aimals at termination of the
study. No abnormalities were observed in the treated site. 25These results indicate that the test

compound has no toxic effect on the rat following dermal.exposure aver a 24 fyayr period at a level of
2000 mg/kg. The lack 3@&%&%?“&708@%1 Hn"s F% Zeoée?ﬁésﬁ%@oﬁ%e %%él%[)s%rrrébag 2000 mg/kg. Example

8: 13 week dermal toxifity SR iRt &8 TofBRE'EY a 4 wie w§0recovgr(}/ eriod The purpose of this
study was to evaluate TREMBRiERYDIREFRAMRSAIS A LREPHSHY aiTiar adrinistration (6 hours
exposure) over a periottot SvdeNeAh P InVEstiGates T5eshIg taEbvER SREI dhy potential treatment-

-37 - order to spotlight the presencs of the primary amine group (violet colour).

The reaction was complete within two hours. The mixture was cooled at 0°C
and the solid product was precipitated by slow addition of diethyl ether (700
15 miin 60 min) under vigorous stirring. The mixiure was stirred for 30 minutes
at 0°C and further 300 mi of diethyl ether were added. The product was
fiterad over glass sintered disc filter funnel, washed with 100 mil of diethy!
ether and dried under vacuum. 34.0 g of dry white solid were obtained (yield
94%).
20
The product was characterized by "H-NMR and ESI-MS.

TH-NMR (DMSO-ds) & (ppm): 8.24 (m, 1H, CH), 7.69 {m, 1H, CH), 7.27 {s,

1H, NH), 7.02 (s, 1H, GH}, 3.55 (m, CHz PEG), 3.40 (m, 2H, CHzNH}, 3.22
25 (s, 3H, OCHg).

ESI-MS (Cluster +2) ..944.4, 9664, 9885, 1010.5, 1052.5... (mass

increase +47 with respect to cluster +2 of mPEG-NH; ..897.4, 81 9.4, 941.5,

963.5, 985.5).

30 Example 2: Polymer conjugation reaction of the K-252a for the

manufacture of an oxazelldindionic conjugate



related effects over a period of 4 consecutive weeks. The toxicokinetic profile was also evaluated.
Three groups, each of 10 male and 10 female Sprague Dawley rats (cf. 5 Table 1: male numbered

with even n le numbered with uneven numbers) received t i ermal
appllcation‘ﬁtm ﬁ‘i&i%%? 0.5, 2.5 and 5 mg/kg/day for 13 consecutive WE@%?&%%I‘OU[) numbers
2-4). A fourth similarly constituted group received the vehicle alone (purified water) and acted as a
control (Table 1: group number 1)- Five additional animals for 10 each sex were included in the high
a_ndlgontrol groups (Table 1: group numbers 4 and 1, respectively), for recovery assessment. in
_add|t|on, 3 satellite groups for toxicokinetics, including 9 males and 9 females (Table 2: group numbers
5-8, respectively), and 1 control group, including 3 males and 3 females (Table 2: group number 5),
were treated as the main groups for 15toxicokinetic,gvaluations. The group identification and animél
numbers assigned to treatment are summarised below in Table 1 and 2: Table 1 (Main groups): Rat
numbers Group Treatrmensdoevebainrphsse Redevefjgdttalse Number (mg/kg/day

In a 500 mi volume round bottom fiask 33.0 g of MPEG-NH-CO-tm (16.00
mmol) were dissolved in 85 mi of dichloromethane in nitrogen atmosphere.

5  The solvent was removed under reduced pressure and the compound was
dried by mechanical pump for two hours.

In a 21 volume reactor aquipped with thermo cryostat unit, mechanical stirrer
and thermomeier, 621 g of K-252a {assay 98%, 13.29 mmol) were

10 dissolved in 1.85 L of dichloromethane under nitrogen atmosphere and the
solution was cooled fo 0°C. 0.53 g of sodium hydride (assay 60%, 13.28
mmol) were added in nitrogen atmosphere and the mixture was stirred for 10
minuies. The dried mPEG-NH-CO-Im was dissolved in 90 ml of
dichloromethane and the solution was added to the mixture of K-252a and

15  NaH in dichloromethane at 0°C in nitrogen aimosphere. The mixture was
stirred for 30 minutes at 0°C, then was heated to 25°C and kept under
stirring at this termperature for 10 minutes.

The reaction mbdure was analyzed by HPLC in order to evaluaie the

20  conversion of K-252a and the ratio of the compounds in the mixiure. After 10
minutes at 25°C 3.60 g of 1,1-carbonyldimidazole (assay 90%, 19.83 mmof)
were added fo the reaction mixture and the solution was stirred at 25°C for
30 minutes. The reaction mixiure was analyzed by HPLC in order fo verify
the conversion of the amide by-product {mPEG conjugate by the carboxylic

25  moiety in position 9 of K-252a) into the desired oxazolidindionic conjugate.
The reaction mixiure was neutralized with formic acid (assay 98%} to final
pH 6 (about 2 ml, 53 mmol).

The solvent was removed under reduced pressure at 25°C and 44,0 g of
30 light yellow crude product were obtained.

The HPLC purity of the conjugate in the crude product was above 90%. The
content of the desired product in the crude mixture is about 85-70 % wiw.



MFMF ) (even) (odd) (even) (odd) r.CV C(')/,t 0 Control 2-20 1-19 22 - 30 21-29

WO 2010072795 PCT/EP2009/067817
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Example 3: Purification of the oxazolidindionic conjugate of K-252a by
reversed phase flash chromatography

5  The crude mixture obtained in the conjugation step of Example 2 was
purified by reverse phase flash chromatography. A Biotage Horizon system
equipped with a Fiash 65IM KP-C18 carlridge was used, The production
naich was divided into 15 aliquois of 3.0 g each. The aliquots were
separaiely freated.

10 C18 column was conditioned firstly with 200 mi of solvent by applying the
following gradient: from 100% acetonitrile to acetonitrile/water 40:60 and
then with 200 mi of acetonitrile/5 mM ammonium formate pH 3.5 40:80, in
isocratic conditions,

15 3.0 g of crude product were dissolved in 3.0 mi of N, N-dimethylformamide
and the solution wag loaded on the column. The purification was carried out
by isocratic shition with acetoniirile/5 mM ammonium formate pH 3.5 40:60.
Collected individual fractions were analyzed by HPLC and pure fractions
combined. The solvent was removed under reduced pressure al 25°C and
20  about 2 g of pure wet product were obtained.

Each aliquot wés purified following the former procedure and finally each

pure wet product fractions were dissolved in 10 mi of dichloromethane and

then combined. The solution was dried over sodium sulphate. The solid was
25 filtered off and the solvent was removed under reduced pressure at 25°C.

The obtained solid product was analyzed hy NMR spectroscopy and about 1
moleq of ammonium formate was detected. in order to remove this salt the
product was dissolved in 50 mi of dichloromethane and eluted over a silica
30  gel pad wetted with dichloromethane. The product was recovered by elution
' with 700 mi of the solvent mixture dichloromethane/methanol 9:1. The eluate
was collecled and the solvent was removed under reduced pressurs at
26°C. The product was dissclved again in 80 mil of dichloromethane and
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precipitated at 0°C under vigorous stirring by addition of 500 ml of diethyl
ether in order to obtain a salid product. The product was filtered over glass
sintered disc filter funnel, washed with 100 mi of diethyl ether and dried
under vacuum for 16h.

16.0 g of light yellow powder were obtained with an overall yield {conjugation
+ purification) of 51%.

The product was characterized by NMR, ESI-MS and HPLC. The assay was
10 determined by NMR using an intemnatl standard and corresponded to 101%

wiw.

1H-NMR (DMSO-ds) 5 (ppm): 9:25 (d, 1H, CH), 8.70 (s, 1H, NH), 8.11 (d, TH,

GH), 7.95 (d, 1H, GH), 7.70 (d, 1H, CH), 7.51 {m, 2H, CH), 7.42 (m, 2H, CH),

15 7.31 (m, 1H, CH), 5.05 (s, 1H, NHCH,), 3.90-3.40 (m, CH, PEG), 3.25 (s,
3H, OCHs), 2.35 (m, 4H, CH + 1h CHy).

BC-NMR (DMSO-dg) & {ppm): 172.3, 1720, 153.7, 139.4, 137.5, 1335,
1281, 126.2, 124.9, 124.0, 123.2, 122.3, 121.6, 120.8, 1204, 117.0, 115.4,
20 113.5, 109.9, 98.4, 90.6, 85.3, 71.8, 70.0, 68.9, 66.3, 58.5, 45.9, 40.0, 23.16.

- ESLMS (Cius%er +2) ...1128.2, 1150.3, 1172.3, 11843, 1216.3... {mass
increase +230.8 with respect to cluster +2 of mPEG-NH: .Ba7.4, 184,
941.5, 963.5, 985.5).

25
Exact mass: mass exact discrepancy between recorded spectrum and
theorefical spectrun corresponds to 2ppm. Hence, the resultart polymer
compound has a purity of al least about 98%.

30 Exampie 4 Purification of the oxazolidindionic conjugate of K-252a by
normal phase flash chromatography

A synthetic process as described in the ahove Examples 1 and 2 was camied



100 Table 2 (Satellite groups): - 38 - 7 2.5 Medium 126-142 125-141 8 5 High 144-160

WO 2010/072795 PCT/EP20095/067817

-31 -

- out and in this synthetic run 21.7 g of crude product were obtained.

The crucde mixture obtained from said conjugation step was purified by
normal-phase flash chromatography using a Biotage Horizon System
5 eguipped with a SNAP cartridge packed with 340 g of KP-SIL (Silica) (size
71 x 168 mm). The crude product was divided into two aliguotes that were
purified separately cne time each (each aliquote respectively 10.86 g and
10.8 g of the crude).
The SNAP carlridge was equilbrated with 840 mi of
10  dichloromethane/methanot 96:4 viv. Flow rate was 65 mi/min.
Sample lcading was #erformed using a pre-packed SNAP samplet cartridge
{34 g) by dissalving crude material in 10 mi of dichloromethane, applying the
solution 1o the samplet cartridge and inserting the samplet into the SNAP
cartridge.
15 Tho SNAP cartridge was eluted, at 65 ml/min flow rate, with:
- 7G5 mi of dichloromethang/methanal 98:4 viv;
~ 4881 mi of dichioromethane/methanol 83:7 viv;
- 942 ml of dichloromethane/methanol 85:15 viv.
The first 999 ml of eluted solvent were sent to the waste, then the eluted
20 solvent was collected in 111 ml volume fractions.
Collected individual fractions were analyzed by HPLC and fractions
comtaining the conjugated product compound with HPLC purity >98% (pure
fractions) were combined.
The residual aliquot of 10.8 g of the crude mixture material from conjugation
25  stepwas analogously purified.
Selected fractions from the purifications of the two aliquots of crude rhixiure
were combined, the solvent was remaved under reduced pressure at 25°Cto
dryness, affording 8.11 g of conjugate product, which was dissclved again in
20 mi of dichioromethane, cooled to 2°C and precipitated under vigorous
30 stiring by addition of 150 mi of diethyl sther in 15 minutes. The mixiure was
stirred at 2°C for 15 minutes, then 225 mi of diethy! ether were added. The
precipitated solid was isolated by fiitration over sintered glass filtler (G4), and
dried under vacuum at 25°C for 16 b to afford 6.95 g of fest ftemn as a white



14_3-1_59 The treatment sites were examined each day, approximately 3 hours after the start of dosing.
Irritation of the sites, when compared to the adjacent untreated skin, was assigned a numerical value

according T.QUH'I }%ﬁ@glpw: 5 Erythema and eschar formationValue Nopehyiiemaagsvary slight
erythema (barely perceptible)1 Well defined erythema2 Moderate to severe erythema3 Severe

erythema (beet redness) to eschar formation preventing grading of erythema4 Oedema

formatianaIue No_o_edema_o Very slight oedema (barely perceptible)1 Slight oedema (edges of area
well defined by definite raising)2 Moderate oedema (raised approximately one millimetre)3

.32 -
to slightly yeliow solid. Purity, determined by HPLC analysis, was 86%.

Example 5: Synthetic process for the oxazolidindionic conjugate of K-
5 252a

1) Synthesis of MeO-PEG-NH-CO-im

MeQ-PEG-NH, (MW1892, 8.06 g) was dissolved in dichioromethane (25 mi)
10 under a nitrogen atmasphere and the solvent was remaved by distillation
under a reduced prassure at 40°C. The residue (MeO-PEG-NH;) was then
dried under vacuum (<40 mbar) at 40°C for over 2 hours.
The dried MeO-PEG-NH, (from above) was dissolved in dichioromethane
{35 mi) at 25°C under nitrogen -atmosphere and 1,1"-carbonyldiimidazole
15  (1.02 g) was added to the solution and the mbdure was stirred at room
temperature for over 2 hours. (ien-Fairing Chromatography {IPC): 2 85%
conversian) '
The reaction midure was cooled to 0°C, then 230 mi of diethyl ether were
added over 1 hour under vigorous stirring. The mixture was stirred for 20 min
20  at 0°C and further 89 mi diethy! ether were added over 25 mins. The filter
cake was washed twice with diethyt ether (23 mi) and dried under vacuum at
max 40°C 1o constant weight fo achieve 8.25 g of MeO-PEG-NH-CO-im as a
white solid.

25  2) Polymer conjugation reaction

MeO-PEG-NH-CO-im (72.0 g) was dissolved in dichioromethane (185 mi}

under ritrogen atmosphere and the solvent was removed by distilation

under reduced pressure at 40°C. The residue was dried under a vacuum (<
30 40 mbar) at 40°C > 2 hours.

K252a {13.11 g) was dissolved in dichioromethane {3920 ml) and the

solufion was then cooled to 0°C. Sodium hydride (1.17 g of 60%) was added

portion wisa.

The dried MeO-PEG-NH-CO-Im was dissolved in dichioromethane (140 mil)
45  and the solution was added ai < 5°C to the reaction mixture of K252a and



Severe oedema (raised more than one millimetre and extending beyond the area of exposure)4
Results‘_ No treatment-related mortality occurred during the study (one female from 10 the high-dose
group dled&a Q@/@%Q?Qg the study) and no treatment-related clinical sigpg-yweresohsetied. No relevant
differences in body weight were recorded and food consumption of treated animals remained
c_or_npgrable to controls throughout the study. 15No signs of irritation were observed at treated sites
(irritation index was 0). No treatment-related lesions were detected at the ophthalmic examination
performed at the end of the treatment period. From an haematological point of view, leucopenia
obser\{ed in animals of - 39 - high dose group and in females of medium dose group showed a partial
reversibility at the end of the recovery period. No other change of toxicological significance was
ob_serve_d. No changes of toxicological significanceqgere observed both from clinical 5chemistry and
urinalysis. Terminal body weight was comparable between control and treated groups. No changes in
absolute and relative crganiveightssifawbidcoBitarsiiRiffamneuirerdudBseridi 10 No
treatment-related changesdyees cotetkaftetrmactose dpicceidafici8sepprs-dhSetvations. For what
concern toxicokineticsc@neRay dr akzamaskeyels of test item were

1,1-carbonyldiimidazole (7.11 g) was added to the reaction mixture and the

5  solution was stired at 25°C for > 30 minutes (IPC 2: ratio crude product:

amide > 80:20).

Formic acid (5 mi) was added to adjust topH 6 of the reaciion mixiure, The

solvent was removed by distillation at 25°C under reduced pressure and the

residue was dried under a vacuum at 25°C to constant weight.

10
4: Purification and Isolation of the polvmer coniucate

" The crude mixiure (81 g) was dissolved in 325 ml dichioremethane at < 35°C
for over 15 minutes and filtered over a Celite bed (8 cm}. The Celite was
15  washed with 81 mi dichloromethane. The solvent is removed by distillation
under reduced pressuré at < 35°C and dried to constant weight under 35°C
to achieve 77.0 g solid material. The solid materiai was dissolved in 770 mi
dichioromethane.
The crude material from Example 5.2 is purified on a Knauer preparative
20  HPLC system using Flash KP-SIL 75L cartridges (75x300 mm, 800 g silica)
from Biotage. Prior to applying the feed solution the cartridges were purged
with 1.5 | n-heptane and equitibrated with 3 | of DCM:MeOH=96:4 fv:v). For
each run 200 mi of the above described feed salution DCM:MeOH=86:4 (viv)
{Loading 20 g) was injected and the elution was started with a flow of 18b
25  mifmin and the gradient described below.

Minutes % MeOH
0.00 4

8.30 4

80.10 15

8010 50
108.00 50

Each cariridge was just used for one run. The product was eluting between
25 and 90 min. Fractions were collected analyzed and pooled according to



1Sggnerally below the LLOQ (lower limits of quantitation, = 49.9 ng/m1) in males and females
receiving 0.5, 2.5 and 5 mg/kg/day of the test item, when only individual animals occasionally showed

values slig%?g@% Qgtween 2 and 8 hours post-dose. Measured valugs,wekeakRigportional to
vel. milar

the dose le results were observed at weeks 4 and 13, when a lower incidence of
absorption was detected. This was particularly evident at week 4 in the males, which showed
occasional values slightly >LLOQ between 6 and 8 hours post-dose only in animals receiving 5
mg/kg/day of the test item and at week 13 in the females (values slightly >LLOQ between 4 and 8
hours post- 25dose only at 5 mg/kg/day). No detectable levels were measured for animals of group
treated with the vehicle alone. On the basis of the above results, no accumulation has occurred after
daily administration over 013 week period. 30Conclysions No adverse effects were seen at any of the
dose levels of the test item investigated (i.e. 0.5, 2.5 and 5 mg/kg/day). The slight leucopenia observed
in the treated animals whiepuepumEaregBtos¢ontrols, was not considered of - 40 - toxicological
importance as it was of low magnitude, generally not dose-related and not supported by any

microscopic changes. Thegaleres then highaosaiatmmg/keday is soosidessdarbe the No Observed
Adverse Effect Level (NQAEL)JREHe R lade: alianrailysgeraabagdminisiratendo rats over
5 (37.92 g). The material is dissolved in 140 mi dichloromethane and cocled to

2°C. 700ml diethyl ether is added at 2°C and stirred for > 15 minutes.

1050 m diethyl ether is added at 2°C.

Tho suspension is fitered via a suction filter. The filter cake washed with the

mother fiquor and dried to constant weight to obiain 32.6 g purified drug

10 substance. The purity obtained according to HPLC analysis was 98.82%.

The further examples describe several studies performed with the polymer
conjugate indolocarbazole compound of the invention, in particutar with the
polymer conjugate obtained through the syntbetic process of the invention,

15  eg. as described in Examples 1-5. The tested conjugate compound (also
designated “test item”) is the oxazolidindionic conjugate of K252a with PEG
(1892 MW).

Example 6: In vitro evaluation of Oxn against TrkA for the
20  oxazolidindionic conjugate of K-252a

The purpose of this study was to measure 1Cs for the conjugate of Ex-

ample 3 against TrkA kinase. The test compound was dissolved i dimethyl-

sulfoxide (DMSO} and then the solution was further 25-fold diluted with as-

say buffer to make the final test compound solution. The conjugate was
95  iested at the following concentrations: 30000 nM, 10000 ni, 3000 nM, 1000

nM, 300 nii, 100 nM, 30 nM, 10 nM, 3 aM and 1 ni.

Reference compound (Staurosporine) for assay control was prepared simil-
arly to the method used for the preparation of the tes! compound.

30
The assay procedure is represemied by an Off-chip Mobility Shift Assay
{MBSA) and is reported below:



5a period of 13 weeks. Results of plasma sample analyses showed that the test item is only minimally
absorbed though the dermal route. Example 9: 13 week dermal toxicity study in rabbits followed by

ad 1.0.Weel%802%¥§/5¥29%i0d The toxicity of the test item was investigateg g falbitsaftgs daily dermal
administration at dose levels of 0.5, 2.5 and 5 mg/animal/day over a period of 13 weeks and recovery

from any potential treatment-related effects over a 15period of 4 consecutive weeks. Three groups,
each of 6 male and 6 female New Zealand White Specific Pathogen Free (SPF) rabbits (cf. Table 3:
male numbered with even numbers, female numbered with uneven numbers), received the test ffem
by dermal application at dosages of 0.5, 2.5 and 5 mg/animal/day for 13 20 consecutive weeks (Table
3, group numbers 2-4, respectively). A fourth similarly constituted group received the vehicle alone
(purified water) and acted as a control (Table 3, gradp number 1). Control and high dose groups
(Table 3, group numbers 4 and 1, respectively). included 3 additional animals per sex for recovery
assessment. 25The grauhielemtifitatiorrapindreieivert dref $AfPrACEHHABRS below: Table 3
Rabbit numbers Grouprimgamientiievabivzitioplids e Récenel) pleasgkinase solution
were prepared with assay buffer [20 mM HEPES (4-{2-hydroxyethyl)-1-pipe-
razineethanesulfonic acid), 0.01% Triton X-100, 2 mM DTT (1,2-dithio-ireit-
5  of), pH7.5] and mixed and incubated in a well of polypropylene 384 well mi-
cropiate for 1 or 5 haur(s}* at room temperature. (% depend on kinase)
2) 60 pl of Termination Buffer (QuickScout Screening Assist MS8A; Cama -
Biosciences) was added to the well
3) The reaction mixiure was applied to LabChip3000 system {Caliper Life
10 Science), and the product and subsirate peplide peaks were separated and
quantiiated
4) The kinase reaction was evaluated by the product ratio calculated from
peak heights of product(P) and substrate(8) peptides (P/(P+3)).

15  The readout vaiue of reaction conirol {complete reaction mixture) was set as
a 0% inhibition, and the readout vaiue of background (Enzyme(-)) was set as
a 100% inhibition, then the pércent inhibiion of each test solution was calcu-
tatad. |1Ce value wes calculated from concentration vs. % inhibition curves by
fitting 1o a four parameter logistic curve. The kinase reaction was evaluated

20 by the product ratio calculated from peak heights of product{P) and sub-
strate(S) peptides (P/(P+3)).

IC50 value of the conjugate against TrikA was 202 nM, the corresponding
IC50 value of reference compound (Staurosporine) against TrkA was 0.372
25  pnM. These resulis are summarized in Figure 7.

Example 7: Acute dermal toxicity study in rats

The acute toxicity of the conjugate of Example 3 was investigated foliowing

administration of a single dermal dose to the rat.

30 '
A single dose aof 2006 mgfky was administered fo a group of 5 male and 5
female animals for a 24 hour period. The day before scheduled dosing the

fur was removed from the dorsal surfaces of the trunk over an astimated



Number (mg/animaliday) M F M F (even) (odd) (even) (odd) r N-0) '4" 0 Control 2-12 1-11 14-18
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area of 10% of the total hody surface. Care was taken to avoid any damage
or abrasion to the skin. The iest item was administered topically at a dose
volume of 4 mifkg body weight, just after its preparation. The required aliquot
of the formulated test item was spread evenly over a gauze
5 measuring 2.5 x 2.5 cm. The gauze patch was then placed onto the anlmal’s
skin, with the test item in direct contact with the skin. A strip of synthetic film
was placed over the treated site and the whole assembly held in place by
encircling the trunk of the animal with a length of elastic adhesive handage.
After a period of 24 hours, the tape dressing will be removed. The freated
10 skin site was then gently washed free of any remaining test Hem using
jukewarm water. Throughout the study, all animals will be checked twice
daily. Animals were examined for signs of reaction to treatment on dosihg,
approximately 3G min, 2 and 4 hours after dosing on day 1, then daily for a
total of 14 days. Each animal was weighed on the day of allocation to the
15 study, on the day of dosing {day 1) and on days 8 and 15. After a 14 day
period all animals were kilied and subjecied to a necropsy examination.

Ne mortality occurred and no dlinical signs were observed in male or female
animals during the study. Changes in body weight observed in the animals at

20 the end of the study were within the expected range for this species and age
of animals. No internal abnormalities were found al necropsy in the animals
at termination of the study. No abnormalities were observed in the treated
site.

25  These results indicate that the test compound has no toxic effect on the rat
following dermal exposure over a 24 hour period at a ievel of 2000 mg/kg.
The lack of moriality demonstrates the 1.Ds, 1o be greater than 2600 mg/kg.

Example 8: 13 week dermal toxicity study in rats foliowed by a 4 weelk
30  recovery period

The purposs of this study was to evaluate the toxicity of the test item in rats
after daily dermal administration (6 hours exposure) over & period of 13
weeks and i investigate possible recovery from any potential treatment-



13-17 0.5 Low 20-30 19-29 2.5 Medium 32-42 31-41 5 High 44-54 43-53
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related effects ovar a period of 4 consecutive weeks. The nxicokinetic profile

was also evaluated.

Three graups, each of 10 male and 10 female Sprague Dawley rats (of.
5  Table 1: male numbered with even numbers, female numbered with uneven
numbers) recelved the test item by dermal application at dosages of 0.5, 2.5
and 5 mg/kg/day for 13 consecutive weeks (Table 1: group numbers 2-4}, A
fourth similarly constituted group received the vehicle alone {purified water)
and acted as a controt (Table 1: group number 1). Five additional animals for
10 each sex were included In the high and control groups (Table 1 group
numbers 4 and 1, respectively). for recovery assessment. In addition, 3
sateflite groups for toxicokinetics, including 8 males and @ females (Table 2:
graup numbers 5-8, respectively), and 1 conirol group, incihding 3 males and
3 females {Table 2: group number §), were treated as the main groups for
156  toxicokinetic evaluations.
The group identification and animal numbers assigned to treaiment are
summarised below in Table 1 and 2:

Table 1 (Main groups):

20 Table 1
o Rat numbers
Group Treatment | Level Main phase Recovery phase
Number | {mglkgiday M F M F
) (even) | {odd) | (sven) {odd)
1 ] Control | 2-201 1-18 122-30! 21-28
2 0.5 Low [32-80] 31—49
3 2.5 Medium {52 -70| 5168
4 5 High [72-90| 71-88 | 92— 91~ 98
100
Tabie ? {Sateliite groups):
25 Table 2
Group Dosage Treatment/ Rat Numbers
Number | {mg/kg/day) Level A E
{aven) {odd)
5 0 Controi 102-108 101-105
8 0.5 Low 10B-124 107-123




56-60 55-59 30 -41- The following investigations were performed: daily clinical signs, body weight,
food_consumptlor_l, macroscopic observations of the treatment sites, clinical pathology investigations,
termlr)al t‘)o%\%%‘%?z%;gan weight, post mortem macroscopic observatippg apsadigiepathological
examination. 5Bloo samples were taken from each animal on Day 1 and Week 13 for toxicokinetic
eva!uatlons. The treatment sites were examined, each day, approximately 3 hours after the start of
dosing, Irritation of the sites, when compared to the adjacent 10untreated skin, was assigned a
numerical value according to the table below: Erythema and eschar formationValue No erythemaO
Very slight erythema (barely perceptible)1 Well defined erythema2 Moderate to severe erythema3
Severe erythema (beet redness) to eschar formation preventing grading of erythema4 Oedema
formationValue No oedema0 Very slight oedema (barely perceptible)1

7 2.5 Medium 126-142 125-141
8 5 High 144-180 143-1569

The lreatment sites were examined each day, approximateiy 3 hours after
the start of dosing. lmitation of the sites, when compared to the adjacent
untreated skin, was assigned a numerical value accarding fo the table below:

5
Erythema and eschar formation Value
No erythema 0
Very slight erythema (barely perceptible) 1
Well definad erythema 2
Moderate 1o severe erythema 3
Severs erythema (beet redness) to eschar
formation preventing grading of erythema 4
Qedema formation Value
No gedema - 0
Very shight oedema (barely perceptible) 1
Slight cedema (edges of arsa well defined
by definite raising) 2
Moderate cadema {raised approximately
one millimetre) 3
Severae oedema (raised more than one
millimetre and extending beyond the area
of exposure) 4

Results

No trestment-related mortality occurred during the study (cne female from
10 the high-dose group died on Day 40 of the study) and no freatment-related

clinical signs were observed. No relevant differences In body weight were

recorded and food consumpiion of freated animals remained comparable to

controls throughoui the study.

15 No signs of irritation were observed at treated sites (initation index was 0},
No treatment-related lesions were detected at the ophthalmic examination

performed at the end of the treatment period.

From an haematological point of view, leucopenia observed in animals of



Slight c_)edema (edges _of area well defined by definite raising)2 Moderate oedema (raised
approximately one millimetre)3 Severe oedema (raised more than one millimetre and extending

beyond th %,’f?)‘()%gsureﬂ 15Results No treatment-related mortalitycagcersedoshsing the study
(one male from the recovery control group was humanely killed on Day 29 of the study) and no

treatment-r_elated clinical signs were observed. 20No signs of irritation were observed after
macroscoplc_observations of - 42 - treated sites. No relevant differences in body weight were
recorded during the study and food consumption of treated animals remained comparable to controls
5 At the ophthalmic examination performed at the end of the treatment period, no treatment-related .
Iesu_)ns_ were detected For haematology and clinical chemistry, no changes of toxicological
10significance were recorded. For what concern toycokinetics, at week 1, plasma levels of the test

item were slightly >LLOQ (lower limit of quantitation, = 51.30 ng/m1) in the majori vi
2.5 mg/kg/day of the teghitme ardrmdemndhggies of medium dose 9%’“?’ 5)“"‘”9“ a r;la%glrlty of males recelvmg

reversibility at the end of the recovery périod. Ne other change of

toxicological significance was observed.

No changes of toxicological significance were abserved both from dlinical
5  chemistry and urinalysis.

Terminal body weight was comparable between control and treated groups.
Ne changes in absolute and relative organ weights of toxicological
significance were observed.

10
No ftreatmentrelated changes were noted after macroscopic  and
rnicToscopic observations.

For what concern toxicokinetics, on Day 1, plasma levels of tast item were

15 generally below the LLOQ (lower lirits of quantitation, = 49.9 ng/ml) in
males and females receiving 0.5, 2.5 and b magfkg/day of the test item, when
only individual animals occasionally showead values slightly >LLOQ between
2 and 8 hours post-dose. Measured valugs were not proportional fo the dose
level.

20 Similar resulis were observed at weeks 4 and 13, when a lower incidence of
absorption was detected. This was particulary evident at week 4 in the
males, which showed occasional values skightly >LLOQ beiween ¢ and &
hours post-dose only in animals receiving 5 mgfkg/day of the test item and at
week 13 in the females (values slightly >LLOQ between 4 and B hours post-

25  dose anly at 5 mg/kg/day).

No detectable levels were measured for animatls of group treated with the
vehicle alane. On the basis of the above resulis, no accumuiation has
occurred after daily administration over a 13 week period.

30 Conclusiong
No adverse effects: were seen at any of the dose levels of the test item
investigated (i.e. 0.5, 25and 5 ma/kg/day). The slight leucopenia observed
in the treated animals when compared fo controls, was not considered of
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15 receiving 5 mg/kg/day. Only individual male animals dosed at 0.5 and 5 mg/kg/day occasionally
showed values slightly >LLOQ. The incidence of absorption was slightly higher in‘-males compared to

females. Absgr%iloora,yv 3 not proportional to the dose level. Very low absprpiign wasalsp observed at
week 13. Values .>LL8% were 20generally reported between 2 and 24 hours post-dose. The

absorption was slightly higher in females than in males. No detectable levels were measured for
animals treated with the vehicle alone. On the basis of the above results, no accumulation
occurred after daily 25administration over a 13 week period. Terminal body weight was comparable
between control and treated groups and no changes in absolute and relative organ weight of
toxicological significance were observed. 30 After macroscopic and microscopic observations no
treatment-related changes were noted. - 43 - ConcJusions No adverse effects were seen at any of the
dose levels of the test item investigated (i.e. 0.5, 2.5 and 5 mg/animal/day). Therefore, the high-dose
of 5 mg/kg/day is consigetgshiaibedherie £ hisesyetl ibvlverméuEdasnbrieh8(NSAEL) for the test item
after daily dermal admigjsii@tannt sahbits ovenerassiochiotiBove dksieRestiéhiohplasma sample
analyses showed that theteskitagrdaanty-sitisnally abserhedizugnihesderaal route. 10Example
10: Acute Intravenous [QIeiNGkgYoinEais: ihie AcHigiicicily hihersaniugatepbExample 3 was
investigated after irgtra\ée%ggds{}@mggg_ration (10 ml/kg in physiological saline) of a single dose to
Sprague DaWIey rats fcﬂllgosmgdcp %Fe?én]ié‘r _sdaan}{algbésnea Qé% I%ﬂogigélqgat the test item is only

minimally absorbed though the dermat route. S

Example 8: 13 week dermal toxicity study in rabbits followed by a 4
10 week recovery period

The toxicity of the test item was investigated in rabbits after daily dermal
administration at dose levels of 0.5, 2.5 and 5 my/animal/day over a period
of 13 weeks and recovery from any potential treatment-related effects over a

15 period of 4 consecutive weeks.
Three groups, aach of B male and 6 female New Zealand White Specific
Pathogen Free {SPF) rabbits (cf. Table 3: male numbered with even
numbers, female numbered with uneven numbers), received the tesl item by
dermal application at dosages of 0.5, 2.5 and 5§ mg/animal/day for 13

20  consecutive weeks (Table &, group numbers 2-4, respectively}. A fourth
simitarly constitufed group received the vehicle alone (purified water) ard
acted as a control {Tabie 3, group number 1). Control and high dase groups
(Table 3, group numbers 4 and 1, respectively). included 3 additional
animals per sex for recovery assessment. o

25  The group identification and treatment are summarised in Table 3 below:

Table 3
Rabbit numbers
Group Treatment Lavel Main phase Recovery phase
Nurnber | (mg/animaliday) M F M F
{even) { ({odd) | (even)| {odd}
1 D Control | 2-12 1-11 1418 {1 1317
2 0.5 Low 20-30 | 198-29
3 2.5 Medium | 32.42 | 31-41
4 5 High | 44-84 | 43-53 | 56-80 | 55-59

30



15A single group of 5 male and 5 female animals .was dosed at 2000 mg/kg. Animals were dosed with
the formulated test item at the selected level, just after its preparation, by Injection into the tail vein
using a hypode(r'rlp}ilg,?n%%dle attached to a syringe of suitable capacity, apa-gpsgmalsrae of 10 mi/kg
body Weigﬁ‘?{%rouglzﬁout the study, all animals were checked twice daily. 20 Animals were examined -
for signs of reaction to treatment on dosing, approximately 30 min, 2 and 4 hours after dosing on day
1, then daily for a total of 14 days. Each animal was weighed on the day of allocation to study, on the
day of dosing (day 1) and on days 2, 8 and 15. All animals were killed 25at the end of the observation
period and subjected to necropsy examination. No mortality occurred in both male and female animals.
The clinical sign observed in all animals on the day of dosing were reduced activity and piloeredion. In
a single female was noted hairless on the dorsum during the 30second week of the study. Changes in
body weight observed at the end of the study were within the expected range for this strain and age of
animals. No internal aanrma.}it,i@smveéégatwarevéeteemuhw:adlaﬁsaﬁiin*fa!s%Rﬂﬂné’?i@cropsy examination
No abnormalities were,ghsersd-aidhaipicstonssig: dhesaisasultsdnditate! that.the conjugate had no
toxic effect on the rat 5 followinga.sinaieiptcay eRvaiasiainisietionat wedosedevel of 2000 mg/kg
body weight Only minor clinical Signs. weke-QRsavedELEAsRtapsrlingdest item was locally tolerated

when injected into the tail es%j‘fﬁfsth% 9se level testedidQfxampleshd wWdutatioerin L5178Y nes' mouse
lymphoma cells (fluctuaﬁon method) The test item was examined for mutagenic activity by assaying for

the induction of 5-bifluSPEAIRIAME FeSistant mutants in mouse lymphoma 15 L5178Y cells after in

vitro treatment, in the absence and presence of S9 metabolic activation, ysing,fluctuation method.
This method may detecdte&prmeriteird it & iR HhETGanic e¥f%c1:ts.

the start of dosing, lrritation of the sites, when compared to the adjacent
10 unireatad skin, was assigned a numerical value according to the table below:

Erythema and eschar formation Value
No aerythema i 0
Very slight erythema (barely perceptible) 1
Well defined erythema 2
Moderate io severe erythema 3

Severe erythema (beet redness) to eschar

formation preventing grading of erythema 4
Qedema formation Value
No gedema ) 0
Very slight oedema (barely parceptible.) 1
Slight vedema (edges of area well defined

by definite raising) _ 2
Moderate cedema (raised approximately
one millimetre) 3
Severe oedema (raised more lhan one
millimetre and extending beyond the area

of exposure) 4

15 Resulis
No treatment-related mortality occurred during the study {one male from the
recovery confrol group was humanely kilied on Day 29 of the study) and no

treatment-related clinical signs were cbserved.

20  No signs of irritation were observed after macroscopic observations of



The mutation assay method used in this study is based on the identification 20 of L5178Y colonies
which have become resistant to a toxic thymidine analogue trifluorothymidine (TFT). This analogue
- can be met%pgggﬁ}(}l ;)Z\%t?e enzyme thymidine kinase (TK) into nucleo'si'dgégrmpgggg%,;%ed in nucleic
acid synthesis resulting in the death of TK-competent cells. 25TK-deficient cells, which are presumed
to arise through mutations in the TIC gene, cannot metabolise trifluorothymidine and thus survive and
grow in its presence In the L5178Y mouse lymphoma cells, the gene which codes for the TK 30
enzyme is located on chromosome 11. Cells which are heterozygous at the TIC locus (TK+/-) may
undergo a single step forward mutation to the TIC-/-genotype in which little or no TIC activity remains.
The cells used, L5178Y TK+/-, are derived from one of the two clones - 45 - originated from a thymic
tumour induced in a DBA/2 mouse by methylcholanthrene The use of the TK mutation system in
L5178Y mouse lymphoma cells has been well charicterised and validated (Clive D, Johnson KO,
Spector JF, Batson AG,.BrawrMM. Validation and characterization of 5 the L5178YTTK+/- mouse
lymphoma mutagen assay system. Mutat Res. 1979 Jan;59(1):61-108.) and is accepted by most of the
regulatory authorities. '&Qerem%%mggqmmpﬂg@ REgduCesiAy N eda) siae distribution of 10

[P T resistant colonies gEnanaictasrRalakkiS.kias desasiabairginat point mutations and
deletions within the acti/e alele antragenlc event) produce large colonies. Small colonies result in part

from lesions that affect not only the active TK allele b t@ihso a flanking ge e whase expression
modulates the growth r’%i‘t@eo?p@gl@‘ig"?ﬁ"éafggtpﬁgonﬁm\?\?a% Sund % eetrgg?aé}fepfn RPM | 1640 complete

medium at the concentPafiBHTEIEEEShEARTS X5t aflsT4ry cytotoxicity assay was performed. Based on
the solubility 20 results, the test item was assayed at a maximum dose level of 5000 pg/m1 both in the
absence and presencefof S@ametxiaslisnd. ARl echamgsy ofovwEr 85T PEROGHAR included in the
treatment series: 2800 sh2B6n62ber8%B0rli&6, 78.1, 39.1 and 19.5 pg/ml. 25In the absence of 59
metabolic activation, using the short treatment time, slight reduction of relative survival was noted at

several concentrations wjthauit @desadelatiensip. Jising thenlengdeatine fstive, toxicity was
observed at the two higher ceneeniiedenatrausingitherelative-sendvalahappronimately 60% of the
concurrent negative Comégiixagyﬁaies receiving 2.5 mg/kg/day of the test item and in femaies
15  receiving 5 mg/kg/day. Only indi#idua! male animals dosed at 0.5 and 5
ing/kg/day occasionally showed values slightly »LLOQ. The incidence of
absorption was slightly higher in males compared to femalas. Absorption
was not proportional io the dose fevel.
Very low absorption was also observed at week 13. Vaiues >LLOQ were
20 generally reported between 2 and 24 hours post-dose. The absorption was
slightly higher in females than in males.
Mo detectable levels were measured for animals treated with the vehicle
alone.
On the basis of the above results, no accumulation occurred after dally

25 adminisiration over a 13 week period.

Terminal body wéight was comparable between control and treated groups
and nc changes in absolule and relative organ weight of toxicological
significance were observed.

30
After macroscopic and microscopic observations no treatment-related

changes were noted.



30 In the presence of S9 metal:_)olic_ activation, no relevant toxicity was observed at any concentration
tested. - 46 - Based on the toxicity results obtained in the preliminary trial, two independent assays for

mutation to 5-tdfluorot idine resistance were performed using the d ' [
‘ Jdfluororhym p using the dosg lgyelsagssied in the
following table i:]@agyle 4 Assay No.: S9 Treatment Time (hours) Dose level (p.g/mﬁ% 1 -/+ 3 5000,

2500, 1250, 625 and 313 2 24 5000, 2500, 1250, 625 and 313 2

wdd -

Conclusions

No advarse effects ware seen at any of the dose levels of the test item

investigated (i.e. 0.5, 2.5 and 5 mg/animaliday). Therefore, the high-dose of

5 mgfkg/day is considered fo be the No Observed Adverse Effect Level
5  (NOAEL) for the test item after daily dermal administration to rabbits over a

petiod of 13 weeks.

Results of plasma sample analyses showed that the test item is only

minimally absorbed through the dermal route.

10 Example 10: Acute Intravenous toxicity study in rats
The acute foxicly of the conjugate of Example 3 was investigated after
intravenous administration {10 mifkg in physiological saline) of a single dose
to Sprague Dawley rats followed by a 14-day observation period.

15 A single group of 5 mals and 5 female animals was dosed at 2000 mg/kg.
Animals were dosed with the formulated test item at the selected level, just
after it preparation, by injaction into the tail vein using a hypodermic needle
attached to a syringe of suitable capacity, at a dose volume of 10 mi/kg body
weight. Throughout the study, afi animals were checked twice daily.

20
Animals were exarined for signs of reaction to freaiment on dosing,
approximately 30 min, 2 and 4 hours after dosing on day 1, then daily for a
{otal of 14 days. Each animal was weighed on the day of aliocation to study,
on the day of dosing {day 1) and on days 2, 8 and 15. All animals were kiled

95  atthe end of the observation period and subjected to necropsy examination.

No mortality ocourred in both male and female animals. The clinical sign

observed in all animals on the day of dosing were reduced activity and

piloerection. In a single female was noted hairloss on the dorsum during the
30 second week of the study.

Changes in body weight observed at the end of the study were within the
expscted range for this strain and age of animals. No internal abnormatities



3 SOOQ, 3571, 2551, 1822 and 1302 5 No relevant increases in mutant frequencies were observed
following treatment with the test item, in the absence or presence of S9 metabolism. Solvent and

positive cowé%&;g%t;#gﬁts were included in each mutation 10 experimegtimtpmabsesnce and
presence o metabolism. The mutant frequencies in the solvent control cultures fell within the

normal range. Marked increases were obtained with the positive control treatments indicating the
correct functioning of the assay system. 15It is concluded that the test item does not induce mutation
in mouse lymph- oma L5178Y cells after in vitro treatment in the absence or presence of 59 metabolic
actlva'glon, under the reported experimental conditions. Example 12: Photomutagenicity assay in
bacter_la (S. typhimurium and 20E. coil) The test item was examined for photomutagenic activity by
assaying fo_r reverse mutation to prototrophy in the prokaryotic organisms, Salmonella typhimurium
and Escherichia coli, after exposure to light. 25The three S. typhimurium tester strains, TAI 537, TA98
and TAL00, and the E seciltsster streirreiiere ueed SR BicdR B PR with the test item in
soft-agar, were irradiatestamikevations: tgsdsiefd)V light. The procedures adopted were developed by
Ames _letal._, 1_975 and revised - 4_7 - by Maron and Ames, 1983. The test item was used as a solution
in sterile distilled water, The test iterp wag asgayed, .0 Jexisitde shat amaximum dose level of
5  foliowing 2 single intravenous administration at a dose level of 2000 mg/kg

body weight. Only minor dlinical signs were chserved in the animals, The test

itern was locally folerated when injected into the tail vein at the dose level

{ested.

10  Example 11: Mutation in L5178Y TK* mouse lymphoma cells
© {fluctuation method)

The test item was examined for mutagenic activity by assaying for the
induction of S-rfluorothymidine resistant mutants in mouse lymphoma

15 L5178Y cells after /n vifro treatment, in the absence and presence of
39 metabolic activation, using a fluctuation method. This method may detect
gene muiation, clastogenic and aneugenic effects.

The mutation assay method used in this study is hased on the identification

20  of L5178Y colonies which have become resistant to a foxic thymidine
analogue trifluorathymidine (TFT). This analogue can be metabolised by the
enzyme thymidine kinase (TK) into nucieosides, which are used in nuclelc
acid synithesis resuliing in the death of TK-competent cells.

25 TK-deficient cells, which are presumed to arise through mutations in the TK
gene, cannot metabolise trifluorothymidine and thus survive and grow in its
presence.

in the L5178Y mouse lymphoma cefls, the gene which codes for the TK

30  enzyme is located on chromosome 11 Cells which are heterozygous at the
TK locus (TK+/-} may undergo a single step forward mutation to the TK«/-
genotype in which fittle or no TK activity remains.

The celis used, L5178Y TK+/, are derived from one of the two clones



5 5000 pig'/plate and at four lower concentrations spaced at apprbximately half-log intervals: 1580,
500, 158 and 50.0 pg/plate. Two widely-spaced UV doses were selected for each bacterial tester

strain on th%Basz% Rifne maximum tolerated dose. No relevant toxicity was-ehsgyeghabany
concentration of the test item or at any UV irradiation dose. 10 Two independent experiments were

performed using the plate incorporation method. The test item was assayed at a maximum dose level
of 5000 pg/plate and at four lower dose levels spaced by two-fold dilutions: 2500, 1250, 625 and 313

15pg/plate. The prepared plates were exposed to the following UVA and UVB doses (Table 5): Tester
strain UVA J/cm2 UVB J/cm2) 0.4 - TA1537 0.2 0.1

- 45 -

originated from & thymic tumour induced in a DBA/2 mouse by
methyicholanthrene. The use of the TK mutation system in L5178Y mouse
lymphoma cells has been well characterised and validated (Clive B, Johnson
KO, Spector JF, Batson AG, Brown MM. Validation and characterization of

5  the LB178Y/TK+/- mouse lymphoma mutagen assay sysiem. Mutat Res.
1979 Jan;59(1):61-108.) and is accepted by most of the regulaiory
authorities.

The mouse lymphoma assay often produces a bimodal size distribution of
10  TET resistant colonies designated as small or large. It has been evaluated
that point mutations and deletions within the active allele (intragenic event)
produce large colonies. Small colonies result in part from lesions that affect
not only the active TK allele but also a flanking gene whose expression
madulates the growth rate of cells.
15
The test itern was found to be soluble in RPMI 1840 complete medium at the
sancentration of 50.0 mg/ml.

A preliminary cytotoxicity assay was performed. Based on the solubility

20 results, the test item was assayed at a maximum dose level of 5000 pg/ml
both in the absence and presence of S9 metabolism. A wide range of lower
dose levels were included in the treatment series: 2500, 1250, 625, 313,
156, 78.1, 39.1 and 19.5 pgfml.

25 In the absence of S2 metabolic activation, using the short treatment time,
slight reduction of relative survival was noted at several concentrations
without a dose relationship. Using the long tfreatment Hime, toxicity was
observad at the two higher concentrations reducing the relative survival at
approximately 60% of the concurrent negative control value.

30
in the presence of S9 metabolic activation, no relevant toxicity was observed
at any concentration tested.
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Based on the toxicity resulis obtained in the preliminary trial, two
independent assays for mutation fo B-trifluorothymidine resistance were
performed using the dose ievels desecribed in the following table 4

Table 4
Assay No.: S8 Treatment  Dose level {pg/mi)

Time (hours)

1 -t 3 5000, 2500, 1250, 625 and 313
2 - 24 5000, 2500, 1250, 625 and 313
2 + 3 5000, 3571, 2551, 1822 and 1302

No relevant increasses in mutant frequencies were observed following

treatment with the test item, in the absence or presence of S9 metabolism.

Solvent and positive conirol treatments were included in each mutation
experiment in the absence and presence of 80 metabolism, The mutant
frequencies in the solvent control cultures fell within the normal range.
Marked increases were obfsined with the positive control treatmentis
indicating the correci functioning of the assay system.

It is concluded that the test item does not induce mutation in mouse fymgh-
oma LB178Y celis after in vitro treatment in the absence or presence of 89
metabolic activation, under the reported experimental conditions.

-Example 12: Photomutagenicity assay in bacteria (8. fyphimurium and

E. coli)

The test ftem was examined for photomutagenic activity by assaying for
roverse mutation o pratotrophy in the prokaryotic organisms, Salmonella
typhimurium and Escherichia coli, after exposure to light.

The three S. typhimurium tester strains, TA1537, TAGS and TA100, and the
E. coli tester strain, WP2, were used. The bacteria, co-plated with the test
ftem in soft-agar, were irradiated with various doses of UV light.

The procedures adopted were developed by Ames ef al., 1975 and revised

PCT/EP2009/067817




0.004 WP2 0.002 0.002 0.001 0.001 Results 20The test item did not induce two-fold increases in the
number of. revertant colqnieg over the background UV effect at any dose level of the test item, in any
tester strain, at.any LIV iradiation dose. - 48 - Conclusions It is conclugee gahiaRdasyitem does not
!nduce reverse mutation in Salmonella typhimurium or Escherichia coil, when treatment was performed
in the presence of Uy_llght. 5 Example 13: Chromosome aberrations in Chinese hamster ovary cells in
vitro (Phc_)tomuta_genlcny assay) The test item was assayed for the ability to cause chromosomal
damage in 10Chinese hamster ovary cells, following in vitro treatment in the absence and

47 -

by Maron and Ames, 1983.

The test item was used as a solution in sterile distilled water.
The test iten was assayed In the foxicity test at a maximum dose tevel of
5 5000 pg/plate and at four lower concentrations spaced at approximately hal-
log Intervals: 1580, 500, 158 and 50.0 ug/plate. Twa widsly-spaced UV
doses were selected for each bacterial tester strain on the basis of the
maximum tolerated dose. No relevant toxicity was observed at any’
concentration of the test item or at any UV irradiaﬁors dose.
10
Two independent experiments were performed using the plate incorporation
method,
The test itemn was assayed at a maximum dose leve! of 5000 pgiplate and at
four lower dose levels spaced by two-fold dilutions: 2500, 1250, 625 and 313
15  ug/plate. The prepared plates were exposed to the following UVA and UVB
doses (Table 5):

Table 5

_ UvVA UvB
Tester strain (Jicm?) (Jicm?)
0.4 -

TA1537 0.2 -
0.1 -

0.2 -

TASB 0.1 -
0.05 ~

0.04 -
TA100 0.02 -

0.01 -
. 0.004 0.004
W2 6.002 0.002
0.001 0.001

Resulis
20 The test item did not induce two-fold increases in the number of revertant
colenies over the background UV effect at any dose level of the test item, in

any tester strain, at any UV irradiation dose.



presence of UVA/UVB irradiation. One assay for chromosomal dama ¢
7 ge was performed at dose
levels of 5000, 2500, 1250, 625, 313, 156, 78.1 and 39.1 pg/ml both in the absence and 15presence of

ultraviolet I twer loyed in the assay. Soluti i i '
/§7§m?° ssay. SO utions of the test item wererprepareshinHank's
Balanced Sa é(ﬁ)utlon H BSS). Both in the absence and presence of UV fight, the cells were treated

for 3 hours and t_he harvest time of 20 hours, corresponding to approximately 1.5 20cell cycle, was
used. The experiment included appropriate negative and positive controls. Two cell cultures v;/ére
prepared gt each test point. Dose levels were selected for the scoring of chromosomal aberrations on
the 25pa5|s of the cytotoxicity of the test item treatments as determined by the reduction of cell counts
at the time of harvesting. Since no remarkable toxicity was observed over the whole dose range, the
dose_ levels selected for scoring were 5000, 2500 gd 1250 pg/ml both in the absence and presénce of
UV light. 300ne hundred metaphase spreads were scored for chromosomal aberrations from each

culture. Results Followhagusisatment with the test item, no statistically significani increase in
It is concluded that the test item does not induce reverse mutation in

Salmonelfa typhimurium or Escherichia coli, when treatment was performed
in the presence of UV light.

Example 13: Chromosome aberrations in Chinese hamster ovary cells

in vitro (Photomutagenicity assay)

The test item was assayed for the ability to cause chromosomal damage in
10  Chinese hamster ovary celis, following in vitro treatment in the ebsence and

presence of UVA/UVS irradiation.

One assay for chromosomai damage was performed at dose levels of 5000,

2500, 1250, 625, 313, 1566, 78.1 and 39.1 ug/mi both in the absence and
15  presence of uliraviolet light were employed in the assay.

Solutions of the test item were prepared in Hani's Balanced Salt Solution

{HBSS).

Both in the absence and presence of UV light, the cells were treatad for 3

nours and the harvest time of 20 hours, corresponding to approximately 1.5
20 cell cycle, was used.

The experirent included apprapriate negative and positive controls. Two cell

cultures were prepared at each test point.

Dose levels were selecied for the scoring of chromosomal aberrations on the
25  besis of the cytotoxicity of the test item treatments as determined by the
reduction of cell counts at the time of harvesiing.
Since no remarkable toxicity was observed cver the whole dose rangs, the
dose levels selected for scoring were 5000, 2500 and 1250 pgfml both in the
absence and presence of UV light.
30 - One hundred metaphase spreads were scored for chromosomal aberrations
from each culture.

Results
Following treatment with the iest item, no statistically significant increase in



-- 49 - the incidence of cells bearing aberrations, including or excluding gaps, compared with the
relevant contrOI values was observed in the absence or presence of ultraviolet light. Statistically

significant | e number of cells bearing aberrations 5 (includjrerapcoexciuging gaps) were
observed fo Iowmg treatments with the positive controls Mitomycin-C and 8-Methoxypsoralen

indicating the correct functioning of the test system. Conclusions 100n the basis of these results it is
concluded that, under the reported experimental conditions, the test item does not induce
chromosomal aberrations in Chinese hamster ovary cells after in vitro treatment in the absence or
presence of UV light. 15Example 14: Balb/C 3t3 cell phototoxicity assay (Neutral Red Uptake) The
potential in vitro phototoxicity of the test item was evaluated by the measurements of neutral red
uptake for cellular tOXICIty on cultures of Balb/c 3T3 &ells treated with dlfferent doses of the test item

Solution (EBSS). A pral.mﬂmﬁoseﬁmgﬁaﬂnmjmlgzr@ﬂp@nmdm‘@m Wespredamn @R UVA) and in the
absence (-UVA) of lightWasddn@riakemimotsienionelcetappropdatsraBitewe kvels for the main
assays The test item assayad.abacmaximum dose level of 1000 pg/ml (the upper limit indicated in
the study protocol) an % cmgi@,gﬁmat ofJower iHasenlpuRiss20R, Rafhdlaareds, 31.3, 15.6 and 7.81
pg/ml. Since no IC30 valye was ¢ ?&{IS":P &, bt the Jresensa-anddmie absmace of UVA iradiation,

also the Photo ol e sﬂse (K C%H'Q.\wampg@rmﬁsagmm thiscgasg the chemical is
considered to be non- BROS ame dose range was used for the main assay. A main

experiment was perfor U@ﬁwﬁﬁ?eﬁ%l? %ng dose levels: 1000, 500, 250, 125, 62.5, 31.3, 15.6 and
7.81 pg/ml. The survival curves in the presence and in the absence of UV light showed a similar

profile, confirming the rezeksiBBtained in the preliminary dose-range f|nd|n?ja Fgrlment The Photo

Irritation Factor (P1F) valudreduigbneft beseareuiatd dssie il B 3had i 58AIte for both curves. The
mean photo effect (MP&psuasr®:080ndifrich the test item does not induce chromosomal

aberrations In Chinese hamster ovary cells afier in vitro freatment in the

absence or presence of UV fight.

15  Example 14: Balb/C 3t3 cell phototoxicity assay {Neutral Red Uptake)

The potential in vifro phototoxicity of the test item was evaluated by the
measurements of neutral red uptake for celiular toxicity on cultures of Balb/c
375 cells reated with different dases of the test item and exposed to UVA

20  irradiation. Test item solutions were prepared using Earie's Balanced Salf
Solution (EBSS).

A preliminary dose-range finding experiment in the presence (+UVA) and in
the absence (-UVA) of light was undertaken in order to select appropriate

25  dose levels for the main assays. The lest itern was assayed ai a maximum
dase level of 1000 ug/mi (the upper limit indicated in the study protoecol) and
at & wide range of lower dose levels: 500, 250, 125, 62.5, 31.3, 15.6 and
7.81 pg/mi. Since no 1Csp value was caiculabie bath in the presence and in
the absence of UVA irradiation, also the Photo lrritation Factor (PIF) value

30  could not be calculated. In this case the chemical is considered to be non-
phototoxic. The same dose range was used for the main assay.

A main experiment was performed using the following dose lavels: 1000,
500, 250, 126, 62.5, 31.3, 15.8 and 7.81 ug/mi. The survival curves in the



5falls within t_he non.phototoxic range. Since this experiment produced clearly negative results, ho
further experiments were undertaken. The positive control Chlorpromazine induced an acceptable

positive 10;3, NS W %1 a PIF value of 21.9 indicating th ipp
: A : g the correct functippingelibissansay system.
Since a no-cgfzufable Ié F or a MPE < 0.1 predicts "no phototoxicity", on the basis of the results

obtained, it is concluded that the test item should be 15classified as "non phototoxic" under the
reportt_ad ex_perimental conditions. Example 15: Test item 0.1% cream photoirritationfphotosensitlsation
study in guinea pigs 20The potential of the test item 0.1% cream to cause photoallergic and/or
photo.|n|tan't reactions following topical application to the skin, in association with exposure to
uItra\_/loIet light, was assessed using a guinea pig model. The study was divided into 2 phases. 25In
the first phase, an assessment of the photoirritant %Operties of the test item was performed inl 6
groups o_f_animals. These were used both to establish suitable concentrations of the test item for use in
the sensitisation assay,asehdie HEOvige dakentsation pnt photeindutedwfieatofimiiimals were treated as
follows (Table 6): 30Tahle R,y ptRd DR JrsatmaebtdValifadiatigniiamber Tfanimals

Photo Irrtation Factor (PIF) value could not be caicuiated since there was no

[Cs value for both curves. The mean phofo effect (MPE) was (0.0B2 which

5 falis within the non photaioxic rangs.
Since this expeiiment produced clearly negative results, no further
experiments were undertaken.

The positive confrol Chiorpromazine induced an acceptable positive
10 response with a PIF value of 21.9 indicating the correct functioning of the

agsay system.

Since a no-calculable PIF or a MPE < 0.1 predicis “no phototoxicity”, on the
basis of the results oblained, it ks concluded that the test em should be
15 classified as "non phototoxic" under the reported experimental conditions.

Example 15 Test iem 0.1% cream photoirritation/photosensitisation
study in guinea pigs

20 The potential of the test item 0.1% cream to cause photoaliergic and/or
photoirritant reactions following topical application to the skin, in association
with exposure to ultraviolet light, was assessed using a guinea pig model.

The study was divided infc 2 phases.

25 in the first phase, an assessment of the photdirritant properties of the test
ftem was performed in 6 groups of animals. These were used both {o
establish suitable concentrations of the fest item for use in the sensitisation
assay and to provide information on phaoio-induced irritation. Animals were
treated as follows (Table 8):

.30 Table &
Group Treatment uv Number of |
number wreadiation animals
1 Vehicle + Controf item Yes 5
2 Vehicie + Confrol tem No g
3 Vehicie + Test tem Yes 5
4 Vehicle + Test item N 5




Vehicle + Control item Yes 2 Vehicle + Control item No 5 Vehicle + Test item Yes 5 Vehicle + Test
Iltem No 5 -51 -5 Vehicle + 8-methoxypsoralen

WO 20010/072795 PCT/EP2609/067817
B4 -
5 Vehicle + 8-methoxypsoralen Ng 5
6 Vehicle + 8-methoxypsoralen Yes 5

The second phase of the study was an assessment of sensitisation, in which
a total of 5 groups weare treated as follows (Table 7}

5 Table 7
Group number Treatment Treatment Number of
at induction at challenge animals
7 F.C.A. + Vehicle 10
Vehicle + Test ftem | 5 of the 10
Vehicle + Control 5 of the 10
itemn
8 F.C.A. + Control Vehicle 10
jtem Control itlem
9 E.C.A. + Test ifem Vehicte 10
Test fem
10 F.C.A, + Vehicle Vehicle 3
Musk Ambratie
i) F.CA+ Vehicle 5
Musk Ambrette Musk Ambrette

T Freund's Complete Adjuvant

Photairriiation

10 The photoirritation test was undertaken using 2 {iradiated) groups, each of 5
animals, treated with the éontrol and fest items, cream placebo and fest ftem
0.1% cream, respectively (cf. Table 6, groups 1 and 3y and 2 similarly
constituted groups (cf. Table 6, groups 2 and 4), treated in the same manner
but not irradiated. Aliquots of the undiluted test or control item (100%), 2

15  concentrations (20% and 50% in purified water) of the test and conirol items
and the vehicle alone (purified water), were spread evenly over defined skin
sites prepared on the dorsum of the animals. Animals of the irradiated
groups {(groups 1 and 3) were exposed to bath UVA (10 Joulesfom®} and
UVB (0.1 Joulesicm?) radiation following dosing. A positive control reference

20  subsiance, 8-methoxypsoralen, was investigated using the same methods at
concentrations of 0.001%, 0.01% and 0.1%, in 5 test (irradiated) and 5
conirol (non-irradiated) animals {cf. Table 6, groups & and 5, respectively).
Approximately 1, 4, 24, 48 and 72 hours after exposure to tha control, test or
reference items, the treated sites were examined for evidence of an irritant



No 5.6.3 Ve_hiclt_-:' + 8-.methoxypsoralen Yes 5 The second phase of the study was an assessment of
sensitisation, in which  a total of 5 groups were treated as follows (Table 7): 5Table 7 Group number '

Treatment gf i ' reatment at challenge Number of animals 7 F ' i i
item Vehiclg‘trén@g%%%%em Cpppdiliglesyehicle + Test

- 59 .

reaction to treatment.

Results
5 A slight irritation was observed in 1/5 animals at the sites treated with the
tast Hemn 0.1% cream and UV irradiated. A slight to well defined reaction was
observed in 45 animals treated with the fest item but not UV-irradiated.
A slight reaction was also observed In 1/5 animals treated with the control
ftern (cream placebo) rot UV-irradiated.
10  No reaction was observed at sites ireated with the vehicle alone.

The irritant reaction observed in animals treated with the test ftem was not
photo-induced as it was seen in both UV-irradiated and, with higher severity,
in not-irradiated animais.

45 A slight occasional reaction was also observed In not-irradiated animals
freated with the control item.

Animals treated with the positive conirol reference item, 8-methoxypsoralen,
and then exposed to ultraviolet light, exhibited a well defined to moderate
20 erythema and a slight oedema af sites ireated with the 2 higher
concentrations’ investigated, 0.01% and 0.1%. No response was seen in
those animals exposed to 8-methoxypsoralen without subsequent exposure
to uliraviolet light, demonstrating that the observed response was photo-
Induced.
25
Photosensitisation

The photosensitisation test was undertaken uging 2 groups of 10 animals (cf.
Table 7, grnuf;s 8 and 9) induced with the control item and the test item and
1 pontrol group of 10 animals (cf. Table 7, group 7) induced with the selected
30  vehicle (purified water). In an attempt to induce sensitisafion, animals were
intradermally injected with an emulsion of Freund's complete adjuvant. The
test and control tems, at 100% conceniration, were applied topically over the
area among the injection sites of FCA a total of 6 times over a 2 week



105 pf the 10 5 of the 10 8 F.C.A. + Control Item Vehicle Control Rern 10 9 F.C.A. + Test item Vehicle
Test item 10 10 F.C.A. + Vehicle Vehicle Musk Ambrette 3 11 '

WO 2010/072795 PCY/EP2009/067817

-53 -

period. Animals were exposed fo both UVA (10 Joules/cm?®) and UVB {0.1
Joules/cm?) radiation following dosing. Control group animals were treated in
the same manner but the selected vehicle (purified water) was used in place
of the test or control items. Approximately 2 weeke after the final induction
L] exposure, all animals were challenged by topical application of both the
vehicle and the test or control jtem at 20% and 50% concentrations,
respactively, These concentrations were selected as they were coensidered
non-rritant to the skin in association with ultravioiet irradiation on the basis of
the resuits obtained at the photoirrifation test. Animals of the 2 test groups
10 and the control group were exposed to both UVA (10 Joules/cm?) anc UVB
(0.1 Joulefom?) radiation following dosing. Additional sites on each gnimal
were topically treated with both the vehicle and test ar control items, but
treatment was not followed by exposure fto ulraviolet irradiation.
Approximately 24, 48 and 72 hours after challenge exposure the treated
15 sites were examined for avidence of reaction to freatment.
A postitive control reference item, Musk Ambrette, was investigated using the
same methods {o prove the validity of the fest system. One group of 5
animals (cf. Table 7, group 11) was induced with this substance at a
concentration of 15% in acetons. A control group of 3 animals (cf. Table 7,
20 group 10) was treated in the same manner with the vehicle alone (acetone).
A concentration of 10% of the reference item (Musk Ambrette) in acetone
was selected for the challenge.

Results

25 Challenge with the conirol item, cream placebo, &t 50% concentration
followed by uliraviclet imadiation resuited in response to the control item in
10/10 animals of the group (group 8). Response to the control item was
observed in 6/10 animals of group 8 at sites treated but not irradiated.
Reaction was also abserved in 5/5 control group animals (group. 7) at sites

30 treated at challenge with the contro! item followed by ultraviolet irradiation
and in 4/5 control animals at siies freated with the controi tem but not
irradiated. No reaciion to the vehicle alone was observed.



_ F.C.A_.+_Ml_Jsk Ambrette Vehicle Musk Ambrette 5 Freund's Complete Adjuvant Photoirritation 10The
photoirritation test was undertaken using 2 (irradiated) groups, each of 5 animals, treated with the

control and Stzbt s, gleam placebo and test item 0.1% cream, res '
B010/0 2795 X - , respectively , groups 1
and 3) and gfsmﬁ%z)arly constituted groups (cf. Table 6, groups 2 and 4), t%ﬁéﬁé‘%ﬂ%@?ﬁﬁe manner but

not irr_a_diated. Aliquots of the undiluted test or control item (100%), 2 15 concentrations (20% and 50%
in purified water) of the test and control items and the vehicle alone (purified water), were spread
evenly over defined skin sites prepared on the dorsum of the animals. Animals of the irradiated groups
(groups 1 and 3) were exposed to both UVA (10 Joules/cm2) and UVB (0.1 Joulesicm?2) radiation
fol!owmg dosing. A positive control reference 20 substance, 8-methoxypsoralen, was investigated
using the same methods at concentrations of 0.00%%, 0.01% and 0.1%, in 5 test (irradiated) and 5
control (non-irradiated) animals (cf. Table 6, groups 6 and 5, respectively). Approximately 1, 4, 24, 48
and 72 hours after exposisedo whietvotrstolerte i b rorefe 768 irerme e /diansd Sites were examined for
evidence of an irritant rtRRicldEasiisntoctieatimeantpdResaltse St stighin bt amale 25 observed in 1/5
animals at the sites tregiegaiitlytg spsbitampitd Yereanmsanc fseradiatedna sfight to well defined
reaction was observed n, 415 anipalsitianiod: wilidbe testitamabuknobdetvedrratliated. A slight reaction
was also Observed5m 1&&@&'8}'&]& é%@%%ﬂ;h 'Fh@[ GRARLted at challenge with the test

item followed by ultraviolet irradiation and in 1/5 control animal at siies

treated with the test item but not irradiated. No reaction to the vehicle alone

was cbserved,

10 On the basis of the above resuls, a response was ohserved in animals
ireated either with the test or control item. The reaction, being obsarved in
control group animals {not induced with the test ftern), was due to an irritant
effect of the substance rather than to sensitisation. in addition, the reaction
was observed also at sites not UV-irradiated.

15  As a result, a second challenge (re-challenge) was performed with the fest
and control lems at a lower concentration of 5%.

No response was obgerved in any animal of groups 8 and § at re-challenge
with the test and control items at 5% concentragion, followed by ultraviolet

20 irradiation. No response fo the iest or control items was agbserved in animals
of groups 8 or 9 at sites treated but not irraciiated. No reaction at any sites
was observed in coniral group animals {group 7) treated at challenge with
the control or test items. No reaction to the vehicle alone was seen.

.25 Challenge of positive control animais with the reference flem {Musk
Ambrette) at 10% conceniration followed by uliraviolet irradiation produced a
response (very stight to slight erythema) in 4/5 animals of the group (group
11). No respanse fo the reference item was observed in animals of group 11
at sites treated but not irradiated. No response to the reference item was

30 observed in animals of group 10, induced with the vehicle. This indicates the
test system to be capable of detecting the photoallergic properties of
subslances.



item (cream placebo) not UV-irradiated. 10No reaction was observed at sites treated with the vehicle
alone. The irritant reaction observed in animals treated with the test item was not photo-induced as it
was seen ilf‘])v %ozt‘?1 ﬂlylo\{ijirqrgldiated and, with higher severity, in not-irradiateg¢aimatsy ok slight
occasional reaction was also observed in not radiated animals treated with the control item. Animals
treated with the positive control reference item, 8-methoxypsoralen, and then exposed to ultraviolet
light, exhibited a well defined to moderate 20erythema and a slight oedema at sites treated with the 2
higher concentrations investigated, 0.01% and 0.1%. No response was seen in those animals exposed
to 8-methoxypsoralen without subsequent exposure to ultraviolet light, demonstrating that the
observed response was photo-induced. 25 Photosensitisation The photosensitisation test was
undertaken using 2 groups of 10 animals (cf. Table 7, groups 8 and 9) induced with the control item
and the test item and 1 control group of 10 animals %cf. Table 7, group 7) induced with the selected
30vehicle (purified waigse i@ attempt to induce sensitisation, animals were intradermally injected
with an emulsion of Fr@ﬁ@@éﬁ@c@mﬁlﬁég @dﬁllﬂéaﬂﬁcafbe that the test item 0.1% cream may

cause a photoirritant or photoallergic response following dermal exposure in

association with uliraviolet light.



test and control items, at 100% concentration, were applied topically over the area among the injection
sites of FCA a total of 6 times over a 2 week - 53 - period. Animals were exposed to both UVA (10
Joules/cmZ),and;biyB:40.1 Joules/cm2) radiation following dosing. ContreCymrppoaniTsls were treated
in the same manner but the selected vehicle (purified water) was used in place of the test or control
items. Approximately 2 weeks after the final induction 5 exposure, all animals were challenged by
topical application of both the vehicle and the test or control item at 20% and 50% concentrations,
respectively. These concentrations were selected as they were considered non-irritant to the skin in
association with ultraviolet irradiation on the basis of the results obtained at the photoirritation test.
Animals of the 2 test groups 10 and the control group were exposed to both UVA (10 Joules/cm2) and
UVB (0.1 Joule/cm2) radiation following dosing. Adgitional sites on each animal were topically treated
with both the vehicle and test or control items, but treatment was not followed by exposure to
ultraviolet irradiation. Approximately 24, 48 and 72 hours after challenge exposure the treated 15sites
were examined for evidence dreaction to treatmegitinds positive control reference item, Musk Ambrette,
was investigated using the same methods to prove the validity of the test system. One group of 5
animals (cf. Table 7, group, 11) wasdndiead: Witk thigos Wistapegnal acagiveentation of 15% in acetone.

A control group of 3 animals (g, Jahle.7.20.aresR 4Qnas freated in the same manner with the vehicle
alone (acetone). A concentration of 10% of the reference item (Musk Ambrette) in acetone was

selected for the challenge. Results 25C Ileﬁﬁe with the control item, cream placebo, at 50%
concentration followed by ultraviolet irradiatj alted in response to the control item in 10/10
animals of the group (group 8). Rzespon\gé ontrol item was observed in 6/10 animals of group 8
at sites treated but not irradiated:-Beagtio Iso.ehser®ed in 5/5 control group animals (group 7) at
sites 30 treated at challenge with t} ed by ultraviolet irradiation and in 4/5 control
butyiotiirfadiated. No reaction to the vehicle alone was
0/1% cream at 20% concentration followed by ultraviolet
TKin 8/1.0 animals of the group (group 9). No response to
M9 at sites treated but not irradiated. Reaction was also
observed in 5/5 5 control group animals (gfoup ﬂ at sites treated at Qhallfeange WH)h the test item
followed by ultraviolet irradiation and in 1/5 control animal at sites treated with the test item but not
irradiated. No reaction to the vehicle alone was observed. 100n the basis of the above results, a
response was observed invémiarals treated either with the test or control item. The reaction, being
observed in control group aniealsRtnatdntiecesnwith thedserterpsiduadtudo Eiirritant effect of the
substance rather than to sgasiisadian séradditiodboureasteinyds observed also at sites not '
UV-irradiated. (a) hydrogen, haiogen, substituted or unsubstituted lower alkyl,
substiiuted or unsubstituted lower alkenyl, substifuted or
unsubstituted lower alkynyl, hydroxy, lower alkoxy, carboxy,
lower alcoxycarbonyl, acyi, nilro, carbamoyl, lower
15 alkylaminocarbonyl, -NRER®, wherein R® and R® are each
"7 independently selected from hydrogen, substiufed or
unsubstituted lower alkyl, substituted or unsubstituted lower
alkenyl, substituted or unsubstituted lower alkynyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroanyt,
20 substituted  or  unsubstituted  aralkyl,  substituted  or
unsubstituted  lower  alkylaminocarbonyl,  substituted  or
unsubstiuied  lower  arylaminocarbonyl,  afkoxycarbanyt,
carbamoyl, acyl or R® and R® are combined with a nitrogen

atom to form a heterocyclic group,

observed. - 54 - Challenge with the t&&tita
irradiation resulted in response to the test #e



15As a result, a second challenge (re-challenge) was performed with the test and control items at a _
lower concentration of 5%. No response was observed in any animal of groups 8 and 9 at re-challenge
with the tesy;ang:6emiFed items at 5% concentration, followed by ultravioleC2ERAEEILTEE. No response
to the test or control items was observed in animals of groups 8 or 9 at sites treated but not irradiated.
No reaction at any sites was observed in control group animals (group 7) treated at challenge with the
control or test items. No reaction to the vehicle alone was seen. 25Challenge of positive control

animals with the reference item (Musk Ambrette) at 10% concentration followed by ultraviolet

irradiation produced a response (very slight to slight erythema) in 4/5 animals of the group (group 11).
No response to the reference item was observed in animals of group 11 at sites treated but not
irradiated. No response to the reference item was 3@.observed in animals of group 10, induced with

the vehicle. This indicates the test system to be capable of detecting the photoallergic properties of
substances. - 55 - Conclusiofis -TheHextlitssisainEd v m iR’ SHBHhEI e test item 0.1% cream
may cause a photoirritant or photeaergistesponse following dermal exposure in association with

ultraviolet light. - 56 - Claims (1} hildrédygroeessnfor.the preparation of a polymer conjugate of an
Sindolocarbazole compound of fQﬁFuvUﬁﬁléJ‘) wherain R® and Rfare as defined above,

5 (i) -SR7, wherein R’ is selected from the group consisting of
' o hydrogen, substituted or unsubstiiuted lower alleyl,
substituted or unsubstituted fower alkenyl, substituted or
unsubstituted lower alkynyl, - substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, substituted or

10 unsubstituted aralkyl, ~(CH2).CO,R™ (wherein a is 1 or 2,

' and wherein RY is selected from the group consisting of
hydrogen and substituted or ynsubstituted lower alkyl) and
-({CH2).COMNRR,

(iv) -OR?, -OCOR®, wherein R8 is selected from hydrogen,

15 substiiuted or unsubstituted lower alkyl, substituted or

- unsubstituted lower alkeny!, substituted or unsitbstituted
towear atkynyi, substituted or unsubsttuted aryl, substituted
or unsubstituted heteroary!

(¢) -CH(OH)(CHz), R* wherein | and R*are as defined above;

20 (d) {CHa),CHR'COR™ or -(CH2).CHR""CONR®R®, wherein d is0f05
R is hydrogen, -CONR®R®, or -CO:R"™, wherein R hydrogen or a
wherein substituted or unsubstituted lower alkyl, and 1" is hydrogen
or a substifuted or unsubstituted lower alkyl;

(e) ~{(CHa}R™ wheréirt kis 2 to 6 and R™ is halogen, substituted or

25 unsubstituted aryl, substituted or unsubstituted heteroaryl, ~COOR™,
-OR™, (wherein R is hydrogen, substituted or unsubstituted lower
alkyl, substituted or unsubstituied lower alkenyl, substituted or
unsubstituted iower alkynyl, substituied or unsubstituted  aryl,
substituted or uné;ubstituted heteroary! or acyl), -SR’ {(wherein R is

30 as defined above), -CONR'R®, -NR®R® (wherein RS and RS are as
defined above) or -Ns;

(f) -CH=CH(CH)-R™, wherein m is 0 to 4, -and R* s hydrogen,
subsiituted or unsubstituted lower alkyl, substifuted or unsubstituted



wherein R1 and R2 are the same or a different residue and are each 10independently selected
from the group consisting. of (a) hydrogen, halogen, substituted or unsubstituted lower alkyl,
Substituted &;ﬂ%?ylg ifuted lower alkenyl, substituted or unsubstituted Iyt @!kmsRysdroxy, lower
alkoxy, carboxy, lower alcoxycarbonyl, acyl, nitro, carbamoyl, lower 15 alkylaminocarbonyl, -NR5fr,
wherein R6 and R6 are each independently selected from hydrogen, substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, 20 substituted or unsubstituted aralkyl,
substituted or unsubstituted lower alkylaminocarbonyl, substituted or unsubstituted lower
arylaminocarbonyl, alkotwcarbonyl, carbamoyl, acyl or R5 and R6 are combined with a nitrogen atom
to form a heterocyclic group, - 57 - (b) -CO(CH2)1_I§4l wherein j is 1 to 6, and R5 is selected from the
group consisting of (i) hydrogen, halogen,-Na, (ii)---—N%’iGRB, wherein R5 and Fr are as defined above,

- 5(iii) -SW, wherein R7 is selegied franithegitaad consissiged idwed rtigyern, ssbiistiedted or unsubstituted
lower alkyl, substituted or unsybstifustiaddeweralkepyi eubstitutedhoitutmis estitetéd lower alkynyl,
substituted or unsubstituted apdhcRIDSHRIHQHHRIMNRELSTH RHNbe teyoar i euRFitated or 10 _
unsubstituted aralkyl, -(CHZ)%@&@MH%Q}H & Il Qficanaiombierein R15 is selected from the group
consisting of hydrogen an%ggm;agg% upsHbstityted loyer alkd) and -(CH2),CO2NR5RE, (iv)

Q
-0125, -0001:23, wherein 250 %QL%L%Q hydrogen . 5xshstiied iunsubstituted lower alkyl,
substituted or unsubstitutef} I6We "engl,ir?@stl Uted or uns yP&S}tr ited loyer alkynyl, substituted or

unsubstituted aryl, substitdted BRI fﬁutediﬁei"ear\?)%rla)ﬁwcj - J(CH2)IR4, wherein j and 1524

are as defined above; 20 (d) 2 PHRETRRAE EFR PP e PSR R " BORIRERS, wherein d is 0 to 5,
R" is hydrogen, -CONR5R6, arePR T3, wherein R13 is hydrogen or a wherein substituted or
unsubstituted loweioalkyl, dhctRISRIAErSHeR™ WheibETitsiaueo i e RittRd wer alkyl; (e)
-(OH2)aR14 wherein k is 2 to6xanceRid isiialogerinsuBstituted 8efpsiumbeisstiftied aryl, substituted or
unsubstituted heteroaryl, -000R15, -OR’, (wherein R15 is hydrogen, substituted or unsubstituted lower
alkyl, substituted or unsubsitteddee habenyhcau bstisuiad absttgabstitutedsibwer alkynyl, substituted
or unsubstituted aryl, substifited. Unsikstisites hetteatddoraaeyy), -Shiifwserein R7 is

15 uneubetituted lower alkyny! or aming; and

W' and W2 are independently hydrogen, hydroxy or W' and W* together

represent OXygen;
20 and wherein X is a polymer moiety,

wherehy the process comprises reacting a w-1 H-imidazole-carboxamide

polymer compound of general formula ()

0 /;_};N
X ——ﬂwz—N\%

formula (1)

wherein X s defined as above with an indolocarbazole compound of

general formula (1)



30as defined above), -CONRS3RS5, -NR5R5 (wherein R5 and R5 are as defined above) or -613; (f)
-CH=CH(CH2),"R15, wherein m is 0 to 4, and R15 is hydrogen, substituted or unsubstituted lower
alkyl, substwéeﬂ)&%g%%gbstituted - 58 - lower alkenyl, substituted or unggbstiivtaddewer alkynyl,
substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -000R15, -OR15 (wherein
F215 is as defined above) -CONR5R6 or -NR5R6 (wherein Wand R5 are as defined above); 5(g)
-C1-1=C(002R12)2, wherein FV2 is as defined above; (h) -C----1C(CH2),P15, wherein nis 0 to 4 and
IV is as defined above; -CH20R22, wherein R22 is tri-lower alkyl silyl in which the three lower alkyl
groups are the same or different or wherein 1222 has the same meaning as Fr 10(j) -CH(SR23)2 and
-CH2-SR7 wherein R25 is lower alkyl, lower alkenyl or lower alkynyl-and wherein I'k7 is as defined
above; and Ra is hydrogen, halogen, acyl, carbamoyl, substituted or unsubstituted lower alkyl,
substituted.or unsubstituted alkenyl, substituted Or 15unsubstituted lower alkynyi or amino; and W1
and W2 are independently hydrogen, hydroxy or 1%%91 and W2 together represent oxygen; 20and
wherein Xis a polymer moiety, whereby the prpcess comprises reacting a
ut-1H-imidazole-carboxamide polymer compbund of general formula (1) formula (II) wherein X is
defined as above with an indolocarbawmgle cormpoul of general formula (111) '

HC coy formula (Hn

wherein Ry, Ra, Ry, Ws and W, are defined as ‘above and which are
optionally protected by protecting groups and wherein Y represents a
leaving group and wherein the process further optionally comprises

5 deproteciing the groups Ry, Ra, Rs, W and W in order to cbtain the
compound of Formula (_I}.

2. The process according to claim 1, wherein the process is camied
out in the presence of a basa in an organic solvent.

iC '

3. The process according to clatm 2, whereln the molar ratio of the
base to the sompound of formula {11} is between about 111 and
about 4:1, preferably about 1:1 to about 1.5:1 and more preferably
about 1:1. 4

15

' 4. The precass according to claim 2 or 3, wherein the base is selected
from tha group of alkafi metal hydrides, in particular sodium
hydride.

20 6, The process according to enyone of claims 1 fo 4, wharein the

process is camied out in an organic solvent, prefarably in a
anhydrous  organic  solvent, selecled from  the group of

SUBSTITUTE SHEET (RULE 26)



7, formula(lll) wherein Si, R2, 1%, Wi and IN2 are defined as above and which are optionally
]E)rcithected k_)y pr”otecting groups and wherein Y represents a leaving group and wherein tie process
urther optionally comprises 5deprotecing the groups R1, 52, R2, W, an Wi;dpz btain the
compound &%mmﬁfﬁ. 2. The process according to claim 1, wherein the proc%{s%&i’rggg;omed outin
the presence of a base in an organic solvent. 10 3. The prioress according to claim 2, wherein ale
molar ratio of the base to the compound of formula (Ill) is between about 1:1 end about 4:1, preferably
about 1:1 to about 1.5:1 and more preferably about 1:1. 15 4. The process according to claim 2 or 3,
wherein the base is selected from the group of alkali metal hydrides, in particular sodium hydride. 205.
The process according to anyone of claims 1 to 4, wherein the process is carried out in an organic-
solvent, preferably in a anhydrous organic. solvent, S lected from the group of - 60 - dichloromethane,
chloroform and N,N-dimethylformamide 6. The process according to any one of claims 1 to 4,

whereinhthe process is carriecyerbrurdasiaerigasratmosphareyrefesaily . under Snitrogen or argon
atmosphere.

6. The process according fo any one of claims 1 to 4, wherein the
process is carried out under inert gas atmosphere, preferably under
5 ritrogen or argon aimosphara.

7. The process according to any one of the preceding claims, wherein
the process is carried out at a temperature of -10-to 80°C,
preferably of to 25°C and most preferably at room temperaiure

10 after an inflial step ato°c

8. The process according to any one of the preceding claims, wherein
the polymer conjugate compound of formula (1) is directly obtained
by chromatographic purification.

15

9. The process according to claim B, wherein the purification of the
polymer coniugate compound of formula (1) s performed in a
solvent, preferably selected from dichloromethane, water,
methanal, acefonitrile, ammonium formate buffer solution at

20 different mixture ratios,

10, The process according to any one of the preceding claims, which
results in a yield of the compound of formula (1) from about 40% to
about 95% by weight, preferably from about 50% to about 85% by

" 25 weight based on the weight of the compound of formula (111).

11. The process according to any one of the preceding claims, wherein
the leaving group Y is selected from & triflaie, a tosylate, a
mesylate, a sulfate, a halogen, a hydroxy or & lower alkoxy group.
30
12. The process according to claim 10, wherein the isaving group Y is
a lower alkoxy group, preferably a methoxy group.



7. The process according to any one of the preceding claims, wherein the process is carried out at a
~temperature of -10 to 60C, preferably of to 25C and most preferably at room temperature 10after an
initial step at OC 8. The process according to any one of the preceding clgifgpyuheEgiasthe polymer
conjugate B {Bﬁr%za%gormula () is directly obtained by chromatographic purification. 15 9. The
process according to claim 8, wherein the purification of the polymer conjugate compound of formula
() is performed in a solvent, preferably selected from dichloromethane, water, methanol, acetonitrile,
ammonium formate buffer solution at 20different mixture ratios. 10. The process according to any one
of the preceding claims, which results in a yield of the compound of formula (1) from about 40% to
about 95% by weight, preferably from about 50% to about 95% by 25weight based on the weight of the
compound of formula (lll). 11. The process accordlng to any one of the preceding claims, wherein the
leaving group Y is selected from a triflate, a tosylate a mesylate, a sulfate, a halogen, a hydroxy or a
lower alkoxy group. 30 12. {Ehenpraeass acsardingte alaintilwhereirthe téawing group Y is a lower
alkoxy group, preferably a mefoX QU sdikied Bort RENRERGESS ARBEYdiagctetany one of the
preceding claims, wherein theﬁggil}(m%t%ﬁe?g@gged from poly(alkylene oxides), particularly from
(polyethylene) oxides. 514. The process accordlng to claim 13, wherein the polymer X is a
(polyethylene) glycol (PEG)r referab sgclé-:'c ed teqyl%g%lglhlgx%@“gs;&tg%d polyethylene
glycols such as methoxypo f}ethylgng ? I0GesS tafcf&gg@ng to any one of the
preceding claims, wherein the B%Y?WY@” H‘é{s AR c’fjfaerr?/v sﬁe rom about 100 to about 100.000 Da,
preferably from about 200 to aH&HY" %@WbapO’VEthy'e”el§l 1?“Gc?ess acCording to claim 14 or 15,
‘wherein the polymer Xis 15a (petyéuRiestediEsiC.g. a mPEG with an average molecular weight of
about 500 to about 10000 Da, e.g. of about 550 Da, about
10 15. The process according to any one of the preceding claims, wherein
the polymer X has a molecular welght from about 100 to about

100.000 Da, preferably from about 200 to about 50.000 Da.

16. The pracess according to claim 14 or 15, wherein the polymer X is
15 a (polyethylene) glycol, e.g. 2 mPEG with an average molecular
weight of about 500 to ab.out 10000 Da, e.g. of about 550 Da, about

1100 Da, about 2000 Da or about 5000 Da.

17. The process according to anyone of the preceding tlaims, whersin
20 Ry, Ry, Ra, Wy and W, are hydrogen.

18. A polymer conjugate of an indolocarbazole compound of formula {1}

farmuta (1)



1100 Da, about 2000 Da or about 5000 Da. 17. The process according to anyone of the
preceding claims, wherein 20RI, R2, R2, % and W2 are hydrogen. 18. A polymer conjugate of an
indolocarbagale, compound of formula (1) Fe formula (1) - 62 - wherein Rj &2y #30ddssY¥2 and X are
as defined in claim 1 or claims 13 to 16; or a pharmaceutically acceptable salt thereof. 5 19. Polymer
conjugate according to claim 18, wherein R1, a2, R3, W1 and W2 are hydrogen. 20. Polymer
conjugate according to claims 18 or 19, wherein the 10 polymer X is a (polyethylene) glycol, e.g. an
mPEG with an average molecular weight of about 500 to about 10000 Da, e.g. of about 550 Da, about
1100 Da, about 2000 Da or about 5000 Da. 21. Polymer conjugate according to any one of
claims 18 to 20 for use 15in a medicament. 22. Polymer conjugate according to claim 21 for use in a
medicament for topical applications. 2023. Polymergonjugate according to claim 21 for use as in a
medicament for systemic applications, e.g. by injection, infusion or inhalation. 24.
Pharmaceutical compositieheedmprising at least one polymer 25 conjugate of any one of claims 18 to
20, optionally together with pharmaceutically acceptable carriers, adjuvants, diluents or/and additives.
25. Pharmaceutical compesitigmaecording t:alainaddeton diagnostieiBOortane therapeutic application.

ora ;iharmaceutically acceptable salt thareof,

19. Polymer conjugate according to claim 18, wherein R, R, Rs, W,
and W, are hydrogen.

20. Polymer conjugate accarding io claims 18 or 19, wherein the
10 polymer X is a (polyethylene) glycol, e.g. an mPEG with an average
molscular weight of about 500 to about 10000 Da, e.g. of about 550

Da, about 1100 Da, about 2000 Da or about 5000 Da.

21. Polymer conjugate according to any one of claims 18 to 20 for use
15 in a medicamant.

N
[\

. Polymer conjugate according to claim 21 for use in a medicament
for topical applications.

20 23. Palymer conjugate according to claim 21 for use as n a
medicament for systemic applications, e.g. by injection, infusion or

inhalation.

24 Pharmaceutical composition comprising at least one polymer
25 conjugate of any one of claims 18 fo 20, optionally together with.
pharmaceutically acceplable carriers, adjuvanis, diluenis orfand

additives. S B

25. Pharmaceutical composition according to claim 24 for diagnostic
30 orfand therapeutic appiication.

28. Use of a polymer conjugate of any one of claims 18 to 21 for the
manifaciure of & medicament for the prevention, alleviation orfand



26. Use of a polymer conjugate of any one of claims 18 to 21 for the manufacture of a medicament for
_the prevention, alleviation or/and - 63 - treatment of HMGB1-associated pathologies. 27. Use of claim

26, wherein tgemlj %%Js-associated pathologies are selected from stenqsig,Fesiena3is,7
'atheroscler‘gss, rheumatoid 5 arthritis, autoimmune diseases, tumors, infective diseases, sepsis,
acute inflammatory lung injury, lupus erythematosus, neurodegenerative diseases, diseases of the
central-and peripheral nervous system and multiple sclerosis. 1028. The use of claim 26 or 27,
wherein the polymer conjugate Is reversibly immobilised on the surface of a medical device.  29.
Use of a polymer conjugate of any one of claims 16 to 21 for the manufacture of a medicament for the
prevention, alleviation and/or 15treatment of neurological disorders,neuropathies and
neurodegenerative disorders of the central and perggheral nervous system.  30. Use of a polymer
conjugate of any one of claims 16 to 21 for the 20manufacture of a medicament for the prevention,
alleviation or/and treatment ofremericpEtitidgreeciayd Rgdaie%laim 30, wherein the dermal
pathologies are characterized by hyperproliferation of the keratinocytes. 25 32. Use of claim 30 or 31,
wherein the dermal pathologiesare paerasis)atopie derBsdtitsodivomdhelogiemaie acne, pitiriasis rubra
pilaris, keloids, hypertrophic seasssndoskigdniRorss30ads, Userofataiss, 32eurtagriein the dermal

pathology is psoriagis. 34. Usg ghany@fewrhe@ins-30uacis3 indoakctisdhemedicament is prepared for
topical administration. acute inflammatory lung  injury, lupus  erythematosus,
newradegenerative diseases, diseases of the central and peripheral

nervous system and mulliple sclerosis.

10 28 The use of claim 26 or 27, whersin the polymer conjugate is
reversibly immobifised on the surface of a medical device.

29. Use of a polymer conjugate of any one of claims 18 to 21 for the
manufaciure of a medicament for the prevention, alleviation and/or
18 treatment of neurclogical disorders, neuropathies and
neurodegenarative disorders of the central and peripheral nervous

system,

30. Usse of 2 polymer conjugate of any one of claims 18 to 21 for the
20 manufacture of a medicament for the ptevention, alleviation orfand
freatment of dermal pathologies.

31. Use of claim 30, wherein the dermal pathologies are characterized
by hyperproliferation of the keratinocyies.

25 _

32. Use of claim 30 or 31, wherein the dermal pathologies are
psoriasis, atopic dermatilis, chionic eczema, acne, piliriasis rubra
pilaris, keloids, hypertrophic scars and skin tumors.

30 33, Use of claim 32, wherein the dermal pathology is psoriasis.

34. Use of any one of claims 30 to 33, wherein the medicament is
prepared for topical adminisiration.



35. Use of claim 34, 'wherein the administration is performed in form of liposomes. 536. Use of a
polymer conjugate of any one of claims 18 to 21 for the manufacture of a medicament for the

prevention,‘@jﬁez\ﬁiﬂagi(p,g,@g/and- treatment of NGF-related pain and hyperalgesiaptdohéseiof a polymer
conjugate of any one of claims 18 to 21 for the 10 manufacture of a medicament for the prevention,

alleviation and/or treatment of inflammatory diseases, autoimmune diseases, systemic inflammatory
response syndrome, reperfusion injury after organ transplantation, cardiovascular affections, obstetric
and gynecologic diseases, infectious diseases, allergic and atopic 15diseases, solid and liquid tumor
pathologies, transplant rejection diseases, congenital diseases, dermatological diseases, neurological
diseases, cachexia, renal diseases, iatrogenic intoxication conditions, metabolic and idiopathic
diseases, and ophthalmological diseases. 20 38. Uge.of a polymer conjugate of any one of claims 18
to 21 for the manufacture of a medicament for the prevention, alleviation and/or treatment of Behcets
disease, Sjogren's syndrome, vasculitis, uveitis, retinopathies. 25 39, Use of claims 36 to 39, wherein.
the medicament is for syst&fnidsadhaiziistratdwrein the adapisTienis ¥HPEFRF SHEBEIaims 26 to 39, in
combination with at least 30origosmmtesnflammatory drug.

5 3B. Use of a palymer conjugate of any one of claims 18 fo 21 for the
manufaciure of a medicament for the prevention, alleviation orfand
treatment of NGF-related pain and hyperalgesia.

37. Use of a polymer conjugate of any one of claims 18 to 21 for the

10 manufacture. of a medicament for the prevention, alleviation and/or

treatment of inflammatory diseases, auloimmune diseases,

systemic inflammatory response syndrome, reperfusion injury after

organ transplantation, cardiovascular affections, obstetric and

‘gynecologic diseases, infectious diseases, allergic and alopic

15 - diseases, solid and liguid tumor pathologiss, transplant rejection

| diseases,  congenital diseases, dermatciogical diseases,

neurological  diseases, cachexia, renal diseases, tatrogenic

intoxication conditions, metabolic and idiopathic diseases, and
ophthaimological diseases,

20 . _
| 38. Use of a polymer conjugate of any one of claims 18 to 21 for the
manufacture of a medicament for the prevention, alleviation andfor
treatment of Behget's disease, Sjogren's syndrome, vasculitis,
uveitis, refinopathies.
25

39, Use of claims 36 fo 39, wherein the medicamenl is for systemic
administration.

40. The use of any one of claims 26 to 39, in combination with at least
30 one anti-inflammatory drug.



