Synt hesi s of polynmer conjugates of indol ocarbazol e conpounds Descri ption
The present invention relates to a process for the preparation of pol yner
conj ugat esoabid/megskocar bazol e conpounds, in particul ar etTEPRyw®E7817

conj ugat es of K-252a and derivatives thereof, by a synthetic route which
results in a highly pure product, with a high product yield. In a further
aspect the present invention relates to novel polyner conjugates of K-252a
and derivatives thereof, wherein the chem cal group |inking the polyner
unity to the K-252a conpound or to the K-252a derivative conmpound is
characterised by a 5-nenber oxazolidindionic cyclic structure. These novel
pol ymer 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 treatnent of

ki nase- associ at ed p&vhtbesiyefaslymencninaptes af indolpfariarpiesomRAUAES at ed

pat hol ogi es such as neurol ogi cal di sorders, neuropathies and

neur odegenerative disorders of the central and peripheral nervous systemis
descri bed (for exanple from PCT/ EP20 5/0Q8258 Annu Rev Pharmacol Toxicol.
2004; 44: 451- 74; Neur ochem I nt. 2001 Nov-P Dec; 39(5-6): 459-68; Neuroport.

2000 Nov 9; 11(26) 3453- 6 roscjence. 199 1 72 Brai ns Res.
1994 Jul 4:650( 1) Tierpresant '”Kﬁﬂ‘:fj ies q ﬁé’r°§?35§%r§ﬁ$br€ %5%?8% "W oses t he
t her apeuti c effecmnmﬁ’féssOfofndQ'@F@@éZQ'%cﬁe'l"%‘a@oa’EOP@'%BWUH%“EFn t he

prevention, alleviaiigets ank-2tzeaidnemiatiet titkedolfety spahteicogitesvhichn parti cul ar

der mal pathologleﬁ3 8SP5h &ﬁtﬂﬂm%ﬁ%ﬁ Sav&yiker ati nocyte proliferation,
such as psorlgg or ef%ﬁgggﬂ¥ro%1 %/014603 Raychaudhuri et al., J.

| nvest. Der mat 122 812-819, 2004). Still further it was reported in the
art that K-252a a,bma fugther a@eptm Arepaat lryplglon 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.

15  These 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 from PCT/EP2005/008258, Annu
Rev Pharmacol Toxicol. 2004;44:451-74; Neurochem Int. 2001 Nov-
Dec;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 these
indolocarbazole compounds in the prevention, alleviation and treatment of
dermal pathologies, in particular dermal pathologies associated with an
excessive keratinocyte proliferation, such as psoriasis (for example fromm WO
30 2005/014003, Raychaudhuri et al., J. Invest. Dermatol. 122:812-819, 2004).
Still further it was reported in the art that K-252a and its derivatives are
useful as active agents against NGF-related pain (for example from Koizumi
et al., J. Neurosci. 8:715-721, 1988; Doherty et al., Neurosci. Lett. 96:1-6,
1989; Matsuda et al., Neurosci. Lett. 87:11-17, 1988, Winston JH et al. J.



useful as active agents against NG--rel ated pain (for exanple from Koi zum
et al., J. Neurosci. 8:715-721, 1988; Doherty et al., Neurosci. Lett.

96: 1- 6, N6 iodat®ada et al., Neurosci. Lett. 87:11-17, pe98%20000otiDNn JH et
al. J.Pbin (2003) 4:329-337). Hence, the biological inportance and

t herapeutic activity of the indol ocarbazol e conpound K-252a and its
derivatives are well reported in literature (for exanple fromKimet al.,
Biol. Pharm Bull. 21:498- 505, 1998, Schneider et al., Og. Lett.

7:1695- 1698, 2005). Polynmer conjugates of K-252a and derivatives thereof
and their use as active agents in pharmaceutical conpositions useful for
the prevention, alleviation and treatnent of pathol ogi es as descri bed above
are disclosed in WD 2007/ 022999. The di-8el osure of said application is
herein incorporated Q%@reference According to WO 2007/022999 the ai m of
conj ugating to a P&ry#e?) 4d-3h H%F?l@ﬁPQPWEW"B@QVF&PF%&“Fﬂ%m&ctlve K- 252a
i ndol ocar bazol e dedtiviyyadf ihe éndolocatmrestdomppedike2See vel is pediven aretwelit | on f or ns  of

said active COWO%%dWﬁt&&uﬁQfo%ﬁamaQ b RInOMe, HidlarhaRe elil. nekdec and
O O, Dert oL, sAGMP YD 16 DEBEs RB3UR) 201 LItV of K 2b2a or o

its derivative in e vari ous pos'si bl e application’routes. The synthetic
approach descrPbed in WO 2007/022999 for the production of the polyner
conj ugat es of K- 2B2anansnjugsesdari-2a2n iane sleiivaiies desech anbinalr eme aait t achnent of

the polyner noi et %ci{® ahdes iNpRREaEAZBIEosBibAsUGHeHl ®or Ghe bReenlon, 252a conpound
or its derivati Vegllewtatxoa%nd fréa?#én@gf p\é\ﬁolggﬁggsglg&ﬁ@% aQb\%%lreocﬁﬁﬁjsn%]oh# reaction of

an i socyanat e-acti va I’OX roup on t pOSI tion

of the tetrahydrofq &R ¥Qh6FB?W¥mKﬁ @”@F '8 hefEin iRra PP I8 under
suitabl e reacUDonbwamdwmsom®ommm@r%@Nﬂﬁﬂﬁﬁ@%hﬁ$dwnbb%ﬂwgﬁm@btalned as
coval ent |inkage Q@%ﬁ\ﬁ%ﬂd tr BarR0ky SBJegyBIh@ e MG H-PE2aadbiovebaeaapound. Since

pol ymer conjugate e gh purity are
hi ghly needed for éerﬂéﬂ %nﬁé&mﬁi‘gsaﬁ géﬁlgl% a}{@\g's*ﬂﬁﬁ ?‘%%S ‘6%%% %CtP %e
compounds whi h permit an improved armacokme ic an toxucologlc

performance, achieving the best bioavailability of K-252a or of its derivative

15 in the various possible application routes.

The synthetic approach described in WO 2007/022999 for the production of
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 iis derivatives. In particular WO 2007/022999 discloses
the reaction of an isocyanate-activated polymer with an hydroxyl group on
the C3 pasition of the tetrahydrofuran moiety of the K-252a or its derivative
under suitable reaction 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



present invention to provide a nethod for the production of polyner

conj ugates of the active indol ocarbazol e conpounds, which results in a

hi ghl y puwe 20maoei9sn product, obtai ned in high and consiperarroogioeisds.
Moreover, the aimof the invention was further to elimnate conpl ex
purification steps and to permt an easy purification and recovery of the
target polyner conjugated conpound, in order to maxim se the efficiency
of t he pol yner conjugation reaction. Surprisingly, the inventors found that
reacting the K-252a or derivative conmpound with a w

1- H i m dazol e- car boxam de pol ynmer noiety used as starting pol yner reagent
of the conjugation reaction provided a controlled conjugation process, thus
obtaining a desired higher yield and puBirty of the resulting

i ndol ocar bazol e- pol yner conjugate Hence, the present invention relates to
a process for the”ﬁ@@ﬁ@@é?mﬁﬁ‘6waﬁmﬁolyner conj ugat e of an indol ocarbazol e
conpound of forrmula (1) forrmula (1) wherein RL and R are the sane or a

different resi duesaﬁﬁkm@ryetr@a.ﬁ\rénto&df@mnmemew.@erleeﬁizeﬂa br asnviihe group
consi sting of: 2& O;%E’ECP% 8 (D—?‘lHorqgQﬁole CQB%W% Sefymaf Gbg@“ é@ E“t ed | ower

al kyl, substitute unsu ower a

unsubst it uted PowePriag RYWYAr re‘%ﬂ%ro $ coniyaREqn r&?%wwov'ﬁegr%ewo eP ower

al coxycar bonyl , acgriugation toraggsscthnsbebtainrg, a desirhighbkyeldandrrodtarbibeyl , - NRSR6,
wherein R6 and R6qfithgdapRlcdrnEappsadmntdnugsel ect ed from hydrogen,
substituted or unsubstituted | ower al kyl, substituted orunsubstituted | ower
al kenyl, substituted or unsubstituted Iomer al kynyl , substituted or

unsubst i t ut ed aryﬁemﬁuﬁgﬁﬁ¥ﬂFéﬂmﬂP”ﬁﬁ@ﬁﬁ%?ﬁ?ﬁﬁﬁde€%8?8§?VF° fubstituted or
unsubst i t ut ed 1&r abiyer canilgste jof antirsidlocarbagels edywpindef undlzoiver

al kyl am nocar bonyl , substituted or

formula (1)

wherein
15
R' and R? are the same or a different residue and are each independently
selected from the group consisting of:
(a) hydrogen, halogen, substituted or unsubstituted lower alkyl,
20 substituted or unsubstituted lower alkenyl, substituied or

unsubstituted lower alkynyl, hydroxy, lower alkoxy, carboxy, lower
alcoxycarbonyl, acyl, nitro, carbamoyl, lower alkylaminocarbonyl,
-NR®RS, wherein R® and R® are each independently selected from
hydrogen, substituted or unsubstituted lower alkyl, substituted or



unsubstituted | ower aryl am nocarbonyl, al koxycarbonyl, carbanoyl, acyl or
R5 and R6 are conbined with a nitrogen atomto forma heterocyclic group,
(b) -CO(GM@)20f72Berein j is 1 to 6, and R4 is sel ect esCirmprooioe7syr oup
consisting of (i) hydrogen, halogen,-N3, (ii) -NRSRB, wherein R5 and R6are
as defined above, (iii) -SR7, wherein R7 is selected fromthe group

consi sting of hydrogen, substituted or unsubstituted | ower alkyl,
substituted or unsubstituted | ower al kenyl, substituted or unsubstituted

| ower al kynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted aral kyl, -

(CH2) aCO2R10 (wherein ais 1 or 2, and wherein R10 is selected fromthe
group consi sting of hydrogen and substi-#uted or unsubstituted | ower alkyl)
and - (CH2) aCO2NR5R6 (i V) -OCOR8, wherein R8 is selected from

hydr ogen, substituted Hﬁmﬁﬁﬁﬁﬁs@ww'@@ﬁwi6W§W“%ﬁKylmw§ﬁH§F?ﬂ®M%d or
unsubstituted | ower al &ignyl] , swbutivged t ot echsasstitutag uldst, | tsubstidted ower al kynyl ,

substituted or unsubsth,{sugsgiqtear },{gtema’wbssm,sr{,fd{egdo,orungug&mé;|arr,myed heteroaryl
by dorRLLGceRL2 or SRSpR B e ST BRI Rt |
hydr ogen, - CONRSRS, or””S%E q 'OWGM@F@I“HCE‘FEPBV' akopieRPyk a3 wher ei n

substituted or unsubst adyubreRl drdvi€raralcémytiined anitl aRiiPoges atpydioogenaor a
substituted or unsubst pdibgdickewser al kyl; (e) -(CH2)kR14 wherein k is 2 to

6 and Rl4 is hal Ogen(b) %‘bl?élllzi);li“y\tlvlge%hpr is 1 to 6, and R* is selected from the group

consisting of

10 (i) hydrogen, halogen,-Ns,

(i} -NR°R® wherein R’ and R®are as defined above,

(iii) -SR’, wherein R’ is selected from the group consisting of
hydrogen, substituted or unsubstituted lower alkyl, substituted or
unsubstituted lower alkenyl, substituted or unsubstituted lower

15 alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted aralkyl, -
(CH2).CO:R™ (wherein a is 1 or 2, and wherein R" is selected
from the group consisting of hydrogen and substituted or
unsubstituted lower alkyl) and -(CH,).CO.NR°R¢,

20 (iv) -OR%, -OCOR® wherein R8 is 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

25 (c) -CH(OH)(CHz), R* wherein j and R*are as defined above;

(d) ~(CH2)sCHR"CQ,R" or -(CH.);CHR"CONR®R?, wherein d is 0 to 5,

R" is hydragen, -CONR®RS, ar -CO,R", wherein R" is hydrogen or a

wherein substituted or unsubstituted lower alkyl, and R is hydrogen

or a substituted or unsubstituted lower alkyl;

30 (e) -(CH.)R™ wherein k is 2 to 6 and R" is halogen, substituted or

unsubstituted aryl, substituted or unsubstituted heteroaryl, -COOR?",

-OR", (wherein R* is hydrogen, substituted or unsubstituted lower

alkyl, substituled or unsubstituted lower alkenyl, substituted or



unsubstituted aryl, substituted or unsubstituted heteroaryl, -COORL6 ,
-OR15, (wherein R15 is hydrogen, substituted or unsubstituted | ower alkyl,
subst i t utwad 20r0/01e®BEbst i t ut ed | ower al kenyl, substitut edrormpsaostisiut ed

| ower al kypyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl or acyl), -SR7 (wherein R7 is as defined above),
-CONR R6, -NR5R6 (wherein R5 and R6 are as defined above) or -N3; (f)
-CH=CH(CH2) nR16 , wherein mis O to 4, and R18 is hydrogen, substituted or
unsubstituted | ower al kyl, substituted or unsubstituted | ower alkenyl,
substituted or unsubstituted | ower al kynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, -COORL5 , -ORl5 (wherein R15
is as defined above) -CONRSR6 or - NRSR65(wherein R5and Réare as defined
above); (g) -CH=C(CXRR12)2, wherein R12 is as defined above; (h)

~CC(CH2) NR16 , wher ei nunsutsiiuier glowera Al Gupsiiuied eetnsyedituiadonesd. (i)
-CH20R22, wherein R22 substtiutéd dramebstialtddyietegaaly br dop), Wb’ dwhardie Rt ikir ee | ower

al kyl groups are the sgmerﬂéd Qdof/ erc@NR O NI @hdleifR2 aMPRe 4B @s Same neani ng
as R8. O CH(SR23)2 CH2- R wherein R23 is | ower al kyI | ower al kenyl

or |ower al kynyl and wh edabo *as defined above; and i s hydrogen,
hal ogen, acyl, Scar bdﬁn;ﬂ” Cﬁ@b@ﬁf u"t’f@EP"bf“ §nS db &t PrdIREd S| Wﬂe%l kyl ,
substituted or unsubst substteel @lukahstiuteddonss bkl stigtiuen cumsutizstufet ut ed | ower

al kynyl or amino; and M\weramnw\%u@ﬁ@teu BARRARGRBA boerEhyP ey dr oxy or W
and W2 toget her represer”tun&ééé%?e’a @P SUM?LHe%' %H)Snglﬁ)atﬁutgqm%gpo% [foi ety,
eac

wher eby the process corEp azol e-car oxam de
00 R15 (whereln R15 IS as defined above) -CONR

10 -NR°R® (whereln R®and R®are as defined above);
(g) -CH=C(CO,R"),, wherein R" is as defined above;
(h) -C=C(CH.),R™, wherein n is 0 to 4 and R is as defined above;
(iy -CH,OR?, wherein R* is tri-lower alky! silyl in which the three lower
alkyl groups are the same or different or wherein R* has the same
15 meaning as R®.
(i) -CH(SR®); and -CH.-SR” wherein R® is lower alkyl, lower alkenyl or
lower alkynyl and wherein R’ is as defined above; and

R; is hydrogen, halogen, acyl, carbamoyl, substituted or unsubstituted
20 lower alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted lower alkynyl or amino; and

W' and W? are independently hydrogen, hydroxy or W' and W? together
represent oxygen;

25
and wherein X is a polymer moiety,

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

polymer compound of general formula (i)



pol ymer conpound of general formula (Il)forrmula (11) wherein X is defined
as above, with an indol ocarbazol e conpound of general forrmula (I111) fornula
(1) wheweizn1oR72795R2, R3, WL and W2 are defined as aboweTardoostssh7 ar e
optionally protected by protecting groups and wherein Y represents a

| eavi ng group, and wherein the process further optionally conprises
deprotecting the protecting groups fromthe optionally protected Rl, R2,

Ra, W and W2 in order to obtain the conpound of formula (1). The
conjugation reaction of the process of the invention to synthesize the

conj ugat e pol yner conmpound of formula (1) is catalysed by a base in an
organi c solvent. Preferably the base is a strong base. In a preferred
enbodi mrent of the present invention the base is selected fromthe group

of al kali metal hydrides, tertiary am nes and/or al koxide. In a very
preferred enmbodi ment of the present inyention, the base catalysing the

pol ymer conjugation reaction of the invention is sodium hydride. O her
bases, such as sodi um et hoxi de, or triethylamne can al so be used,

however. The nolar ratio of the base catalyst to the conpound of fornula
(111) is preferably between aRout AiNand about 4:1, nobst preferably about
1:1 to about 1.5:1 and nost pr ably about 1:1. Furthernore, the reaction
of the invention is carr;g b oin organi c solvent, preferably in
anhydrous conditions, i.. in adry organic solvent. Preferably, the water
content in the solution mxture of the conjugati.pg, @y ocess is equal or less
than 200 ppm The organic solvent may be selected fromthe group of

di chl or onet hane, chh&rof&n N,Nzginethylfornanide. In a very preferred
enbodi nent of the prE&&REI95VEAEIBA" the organic solvent is

di chl or omret hane, evefhndf e "HY'RPEPABI FOBATHRAD rHugediet hiedrEndthane.

HO covy formula (I11)

wherein Ry, Rz Rj, Wy and W, are defined as above and which are
optionally protected by protecting groups and wherein Y represents a

10 leaving group, and wherein the process further optionally comprises
deprotecting the protecting groups from the optionally protected R, R;,
Ra, Wi and W; in order to obtain the compound of formula (1).

The conjugation reaction of the process of the invention to synthesize the
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

SUBSTITUTE SHEET (RULE 26)



It is further preferred according to the invention that the conjugation
reaction is carried out under inert gas atnosphere, such as nitrogen or
argon at reephevE2798br eover, the reaction of the processPafi/EPb@iomnsenti on i s
preferably carried out at a tenperature of about -10 to about 60 C, nore
preferably of about O to about 25 C and nost preferably at roomtenperature
after an initial step at OC. Follow ng the production of the target
conmpound of forrmula (I) according to the process of the invention, the

pol ymer conjugate of formula (1) may then be separated and purified from
the reaction mxture. According to a preferred enbodi nent of the invention
the conmpound of formula (1) is obtained by purification of the crude

m xture by flash chromatography. An aut-grated gradient flash purification
systemis preferably used and is equi pped with a suitable colum and

sol vent. The puri Bkdian¢tarhyenisieh dertiarg apines ardidy|afkoxids} bnce seff PifATe@ver se phase
and direct phase e@bitimmt anthet fresetiORntiorNhengdse| datalysing srel peynteri s pref erabl y

sel ected from di CP&n TR CORAR o WRLRentiol R LARA! hydrde S6REH dalds! &icn ammoni um
formate buffer solution at diff . In a very preferred

( 1ffere m xture rati
embodi nent of the?f ?R?&'ﬁ‘tf?%ﬂ?’“f’?]gr?'ﬁﬁyﬁ)ﬁ"&f@éﬁ%ﬂﬁ%‘?ee@ffgﬁ‘gﬂ%?“ conpound of fornmula
(I') is purified by a reverse phase flash chromatography equi pped with a C18
cartridge and theTpalfiofal eib icDMei s adtslyse b O tcotayound O forrbul (I8 imt i on with

acetonitrile/s RN dimEPLImRE €1 Rhd bkt 4:RHhcdt pbredBy @ot @S theported in
Exanple 3). In a furt 1§.r '8 ef er rfed Ieng)oﬁm‘rent of the invention, the

i ndol ocar bazol e- p8P3/hir' @ c{fﬁ%su?{ae@f’y?oor“ l'a (1) is purified by a normal
phase flash chromat ography (as described in the Exanples 4 and 5.3). The
product may then Ipertt@dmieee tBe geacivuesf tso thverivrs isl vt couarird af iokdeeiced of f and
the solvent is regqyed diferfARONRRE cBitflBhs, |80k Gedly Biggss Ybieenat 25C.

Eﬁ{):/\:”ll cation of t E’?efe;[ra rlyg?l;[e Qgt(e)rdcl:'lo% en’tI % tﬁea rscl;llut%(r:lI n%H&re bo¥ trg:eoggmaat;oﬁ(:hm ques

process is equal or less than 200 ppm. The organic solvent may be selected

from the group of dichloromethane, chioroform, N,N-dimethylformamide. In a
15 very 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

20 atmosphere.

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
25 step at 0°C.

Following the production of the target compound of formula (1) 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 (I) is obtained by
purification of the crude mixiure 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



by the person skilled in the art. After the purification step the resultant
pol ymer conpound of forrmula (1) has a purity of at |east about 95% MNbre
pr ef er ablwoabtoanr72198e purification step the conpound of Pormre@9b)s1has a
purity of at |east about 98% In an even nore preferred enbodi nent the
resul tant pol yner conpound has a purity of 98.5% 99% or even 99.5%

Mor eover, the process of the present invention results in an overall nass
yield of the conpound of fornmula (1) from about 40%to about 98% by wei ght,
preferably from about 50%to about 95% by wei ght based on the wei ght of the
reactant conpound of formula (l111). The residue Y of formula (I11) is a

| eaving group, i.e. a group which under the reaction conditions of the

pol ymer conjugation of the invention issdetached fromthe structure of the
conmpound of formula (111) in order to obtain the oxazolidindionic cycle of
the conpound of f &pmimsvarse Phasedhd reotrivar ethny and AR ordtenipeityiRer moiety to
t he i ndol ocar bazokdvest fisupteteradiyoteldclee #on2 dzBoomethdre, deter, vattharel, conpound.

/Sgﬁg: g: n]g(; <r)m |t ge( L YRR, %moahn% %rﬁ’:&@ bl 5151\}194 & o JﬂerGtt @.&M@&m@@ﬁpoun? of )
nj. ugatlon re lon fromthe
pol ymer react ant ﬁ,ﬂ%\rétpref?rﬁd emag r‘m?nlfl 01! tﬁ? lnven(ta”?rhgle mdglocarbaaole Péﬁ?ﬂé mila (1). In
a preferred enﬁodF‘Pf@ﬂ?t‘”Qﬁ”qrfﬁ‘éa rierusfad Wﬁ\?@’ﬁﬁﬁ*ﬂ?sa{lﬁﬁ%cm@%‘?gﬁ?j’ Yroup Y of
formula (111) is selipet ath 4 CtAnattidye gnodthp purticdtiodis rgried dut bf karatic a t osyl at e,
a nesylate, a sul taid wih RA6HREEHE mrParmMSHYBrme BubiOPR B 5RhMKkEXMs gr oup. I n an

especi all'y preferr edri;ed in Exa&’?&ar%} In aqurtherepi‘/%g’ler?e% egnrbgéjrgerblopttle fn9££n a (l1h) is a

| oner al koxy group eavi ng group Y
is alower al koxytf\gﬁr&ebcaﬂ?%o'ﬁa?'xm%mwur& Q‘r@f’ﬂ‘&%}) '@P‘ﬁ'ﬂ?ﬁf by‘ﬁfé”%l yner noiety
whi ch i's covalient byasatidsachredatbaraphin s desgdled dethdaobles €anddoind wi t h t he
process of the present invention and which is, for

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 25°C.

Purification of the target product is carried out by common techniques known
15 by the person skilled in the art.

After the purification step the resultant polymer compound of formula (I} has
a purity of at least about 95%. More preferably after the purification step the
compound of formula (1) has a purity of at least about 98%. In an even more

20 preferred embodiment the resultant polymer compound has a purity of
98.5%, 99% or even 99.5%.

Moreover, the process of the present invention results in an overall mass
yield of the compound of formula (I) from about 40% to about 98% by weight,

25  preferably from about 50% to about 95% by weight based on the weight of
the reactant compound of formula (II1).

The residue Y of formula (Ill) 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 (I} in order to obtain the
oxazolidindionic cycle of the compound of formula (1), which covalently links
the polymer moiety to the indolocarbazole structure of the K-252a or its
derivative compound. According to the invention, also the imidazole ring of



exanple, represented in the general formulae (1) and (I1) by X has to be
bi oconpati bl e, can be of natural or sem -synthetic or synthetic origin and
can have wol2oreae79sr branched structure. Preferably, thecpaprgomenc?17n the
present invention is selected from pol y(al kyl ene oxides), in particular
from (pol yet hyl ene) oxi des. However, further exenplary polyners include
without limtation polyacrylic acid, polyacrylates, polyacrylam de or

N-al kyl derivatives thereof, polynethacrylic acid, polynethacryl ates,

pol yet hyl acrylic acid, polyethylacryl ates, polyvinylpyrrolidone,

pol y(vi nyl al cohol ), polyglycolic acid, polylactic acid,
poly(lactic-co-glycolic) acid, dextran, chitosan, polyam noacids,

hydr oxyet hyl starch. In order to particbpate to the process of the present
invention, in particular in order to be functionalized to the reactant

pol ymer of fornul te(dompounfl of benerst fereds (IBfis d¢techphging itenconjuprtion

above- nenti oned palayidE fromfie@blyméieidiatt nesty iy oder taskitarothé tongloireinal end- gr oup
or should be functjn ﬂ@blzed to carry an am no functional end-group. Hence,
the pol ymer noiety should be an amni noactivated pol ymer of general formula
X-NH2. In fact, the starting polymer reactant of formula (I1) is obtained
by reaction of5t hi aprelstederohogiment o4 the repers inveRIPR P Iegving gepup Y of

1,1- carbonyldlln1dﬁiﬂéempﬁpﬁu&djﬁmnmhi@bmnadmmmlkﬁmmmdamﬁMaecarboxan1de
pol ymer conpound %%sy&@éq%rﬁllfaté o Ragen, (@ tlny)iroxyﬂgrea fo@éf@lﬁdx?@ro@é ih Be w

1H- i m dazol e- car boxam referably

carried out in aneﬁfaﬁﬁl5gggﬁﬁgﬁ?ﬁ“q@ﬁ%ﬁgmﬂmdﬁ?gnyUQM%mEh”b or of or m

W L/ - di et hy| f or miewecrsoRnaraun Qs Ao DEP- é’éfsteﬂ'i‘ﬁ@fa‘?'!hﬁﬁt'eav‘t‘%%m'dﬂﬁanl c sol vent

i s di chl or onetihane,a iexe aikevp yeup ingfagicadlaynegokymowpus di chl or omet hane. It is
further preferred according to the invention, that the activation of the w

amno polymer is (fﬁler Ib(')l}?nqerorhjéletyllj rv]v le}!; ISI é‘o%énﬂ?%ﬁacﬁéﬁ%sfﬂ@%a%ma?%%&e as nitrogen

compound with the process of the present invention and which is, for
example, represented in the general formulae (1) and (Il) by X, has to be

15 biocompatible, can be of natural or semi-synthetic or synthetic origin and can
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), palyglycolic
acid, polylactic acid, poly(lactic-co-glycolic) acid, dexiran, chitosan,
polyaminoacids, hydroxyethyl starch.

25 in order to participate fo the process of the present invention, in particular in
order to be functionalized to the reactant polymer of formula () of the
process of the invention, the above-mentioned polymer moiety should carry
an amino functional end-group or should be functionalized to carry an amino
functional end-group. Hence, the polymer moiety should be an amino-

30  activated polymer of general formula X-NH..

In fact, the starting polymer reactant of formula (I1) is obtained by reaction of
the amino group of a polymer moiety with a 1,1-carbonyldiimidazole



or argon atnosphere. Mreover, the reaction of formation of the w 1H

i m dazol e carboxam de pol ynmer conpound of the invention is preferably
carried owD2ato/E219enper ature of about 10 to about 60 C, poome@oebtmiably of
about 15 to about 25 C and nost preferably at roomtenperature. In a very
preferred enbodi nent of the present invention, the polymer noiety Xis a
pol yet hyl ene glycol (PEG noiety, wherein the termnal OH group can
optionally be nodified e.g. with G-C5 alkyl or & C5 acyl groups,
preferably with G-, C2- or C3-al kyl groups or G-, C2- or C3 groups.
Preferably, the nodified polyethylene glycol is a termnally

al koxy-substituted pol yethylene glycol, nore preferably a

met hoxy- pol yet hyl ene-gl ycoi (nmPEG . Theigpol yner used according to the
present invention has a nol ecul ar wei ght ranking from about 100 to about
100, 000 Da, pr ef eratroynd fomirtainbo wt1HIDGazols-catyoramids PO Barpodd bt mor e
preferably from abendtal offlid@. about 10, 000 Da. According to one preferred
aspect of the invention, the polyner is a shortchain pon(etherne gl ycol),

preferably a termnally al kox stlt ted PEG, suc

met hoxy- subst i t ut & E?H%{?'F%Pﬁﬁe‘ﬁgﬁ j’a"Wf"ﬂ*da pﬂ%rf“ac‘iﬁ’fnﬁ?“”ﬁequht ranki ng
from about 2005t ofogpéat( 'l)lﬁogfef%@blYp‘Paérfeér%l‘S}' #r gigenh Gefvensech §sabout 1200 Da
and even nore pr etiefigbhathdne Oehicadiartt NIBOmétnyifabmatiide 1hCDvery ptefeererost preferred

enbodi nent, the S?BBJJ&R@% e QbR EGichiBdmefakY 8leAGRrd MEBEMY, ar wei ght of
about 550 Da or o g"f’ . According to a second preferred aspect of

the invention, th8"FOPYHE °f°é"e T%ng- chai n pol y(et hyl ene gl ycol),
preferably a term nally al koxy-substituted PEG such as nethoxy-substituted
pol y( et hyl ene 19l yaa firther pietehedacnmbiacta lit@rinvagtiog Hbat trerskiivaigon fof benwabout 4, 000 to

about 6, 000 Da, a@lqlnp @{Hﬁér@&aﬁeﬁ'b@tmn@@%ﬁ dhs afBsgnbreaoihs Aircd® Da. In the
nost preferred enbod hi s aspect of the invention, the | ong-chain

nt t
PEG or nPEG has aﬁrar%oenraénéoes‘)he? ecul ar

Moreaver, the reaction of formation of the w-1H imidazole carboxamide

15 polymer compound of the invention is preferably carried out at a temperature
of about 10° to about 60° C, more preferably of about 15° to about 25° C and
most preferably at room temperature.

In a very preferred embodiment of the present invention, the polymer moiety

20 Xisa polyethylene glycol (PEG) moiety, wherein the terminal OH group can
optionally be modified e.g. with C,-C;s alkyl or C+-Cs acyl groups, preferably
with Cy-, Cs- ar Cs-alkyl groups or Cy-, C»~ or C; groups. Preferably, the
madified polyethylene glycol is a terminally alkoxy-substituted polyethylene
glycol, more preferably a methoxy-polyethylene-glycol (mPEG).

25
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 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-substituted PEG,
such as a methoxy-substituted poly(ethylene glycol) with a molecular weight
ranking from about 200 fo about 1500 Da, preferably from about 400 to
about 1200 Da and even more preferably from about 550 to about 1100. In



wei ght of about 2,000 Da or of about 5,000 Da. The term "about" as used
above to define the values and ranges of nol ecul ar wei ghts of the pol yner
noi ety ofwohleloary®st i on nmeans that the indicated val uespamdiPesoonersge |imts
can vary within 20% preferably within 10% As used in this application,
except as otherw se expressly provided herein, each of the following terns
shal | have the neaning set forth below. The term,,lower alkyl", when used
al one or in conbination with other groups, neans a straight chained or
branched | ower al kyl group containing from 1-6 carbon atons, preferably
from1-5 nore preferably from1-4 and especially preferably 1-3 or 1-2
carbon atons. These groups include in particular nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl,-tiert-butyl, peptyl, anyl, isoanyl,
neopentyl, 1-ethylpropyl, hexyl, and the like. The | ower al kyl noiety of
the "l ower al koxythe mése prefeppe remapdiasoy g Brlyshain REGeor mig(ehas an

akyl am nocar bonyl ‘average wtuldrwaighboy sdolatydsth Danchf efout 1160 Dé.rAcedrdivgge  al kyl sil yl "

glr Egﬁ;l Pa;r E)‘BSSS2‘?gsegg?lfa{Hﬁég&reasasgécp%fhg%h/wibi{, Hebbines i@?qyr%—chéﬁhg "l ?Wer ht
- en roups,whi ch_may, be strai
chai ned or br anch8%|y(%1tﬁ3ﬁe“ﬁa‘§)'cgg pf%ﬁer‘?%ﬁea %F%?Q{"Eag%xﬁ/’%&sgﬁgﬁgggbﬁ%g i ncl udeg
vinyl, propenyf, as bugtpysubstiigeshaelepylene 2giysgh.effih a mojseyrewsignt (z) - 2-
pent enyl, (E)-2- pemnkienybm abd)t-4000ed hydut 2.0@0e Db cangl preférid)ly #emebduy| - 2- pent enyl ,

pent adi enyl, e. 9. 45dp 1036k 530 DP FNhAALE PéterrePétboti@ntlok @ aspdarge pref erred
C2- C6- al kenyl gro

s_ar -Ch- , C2-CA-

preferably C2-C3- g'{?e k’EWY?O"g%S%"SQT dh?%ﬁgg?r%rlng%\%\%? %éf)a&%%%/elamggﬁéﬁgs rr?:af ers to
C2- C6- al kynyl gr oupightwhstelt 2A8) Pper & ehosi HI0 Dhai ned or branched and i ncl ude
et hynyl, propyayl, 1-butynyl, 2- butynyl, 1-pentynyl, 2-pentynyl,
3-methyl -1 -pent YR ter- RESKYAY bised labB@X NMdfine 2nd10aEY4nd BndeeXxarnyl and the
I ke. More prefer l;n%%c%-wce?g-h%l o%th}eyxlaoly%léP HB8ty 3 $he invention means that the

indicated values and/or range limits can vary within + 20%, preferably within

+ 10%.

15
As used in this application, except as otherwise expressly provided herein,
each of the following terms shall have the meaning set forth below.

The term ,lower alkyl, when used alone or in combination with ather groups,

20  means a straight chained or branched lower alkyl group containing from 1-6
carbon atoms, preferably from 1-5, more preferably from 1-4 and especially
preferably 1-3 or 1-2 carbon atoms. These groups include in particular
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
amyl, isoamyl, neopentyl, 1-ethylpropyl, hexyl, and the like. The lower alkyl

25 moiety of the “lower alkoxy”, the “lower alkoxycarbonyl”, the “lower
akylaminocarbonyl”, “lower hydroxyalkyl” and of the *“iri-lower alkylsilyl”
groups has the same meaning as “lower alkyl” defined above.

The “lower alkenyl” groups are defined as C,-Cs alkenyl groups which may
30  be straight chained or branched and may be in the Z or E form. Such groups
include vinyl, propenyl, 1-butenyl, isobutenyl, 2-buteny!, 1-pentenyl, (Z)-2-
pentenyl, (E)-2-pentenyl, (Z)-4-methyl-2-pentenyl, (E)-4-methyl-2-pentenyl,
pentadienyl, e.g., 1, 3 or 2,4-pentadienyl, and the like. More preferred Co-Ce-



C2-C5-, C2-C4-al kynyl groups and even nore preferably C2-C3-al kynyl groups.
The term"aryl" group refers to C6-C 4-aryl groups which contain from®6 up
to 14 ri ngocaromoeroat ons. These groups may be nono-, bi - por/EPROOWEISIT and
are fused rings. The preferred aryl groups include phenyl, biphenyl,

napht hyl , ant hracenyl, phenanthrenyl and the Iike. The aryl noiety of the
"aryl carbonyl " and the "aryl am nocarbonyl” groups has the sane neani ng as
defi ned above. The term "heteroaryl"” groups may contain 1 to 3 heteroatons
i ndependently sel ected fromnitrogen, sulfur or oxygen and refers C3-C
3-heteroaryl groups. These groups may be nono-, bi- or tricyclic. The
C3-Ci 3 heteroaryl groups of the present invention include heteroaronatics
and saturated and partially saturated h&t-erocyclic groups. These
het er ocyclics may be nonocyclic, bicyclic, tricyclic. Preferred 5 or

6- menber ed het er oWl QTOl@F@[Ppgr%fn&aich?‘%ﬁﬁy'lgmuf’w% SvepytoreorgPrablpy ri dyl
pyranyl, norphol i oytsaeyyaoupsy! , met hyl pyrrolyl, and pyridazinyl. The C3-CG
3- heteroaryl may be a bi cycl iC heterocycl iC group Preferred bicyclic

het erocyclic grou ar e“ It enzo e pidazol yl, and
pyrinidinyl. The E@es Oé"fe %ky”ﬂ %ﬁjpﬂe Stﬁtchb Q%)/(" 'Igmugsq"'%{]ur?f and pyri dyl .

The term "I owep aFWthWﬁéloﬂG@d’ﬁP lB% {Pelyfco P Yle BRPEV il RYYM dm 1 to 6
carbon atons, prebeayabliypehtyrym2ipettgnyb 3-nmathyel-pambyiudr SuEniynilr Bimxinyd and
gﬁgleﬁggl Lxr/ E;g; gL 2hbyn é-ﬁbx%ypénd]thé fke 28 bREF®COOFIGNRA ofsBYs £6 St ai ght
[ opoxy, but oxy,

| sopr opoxy, tert- Eﬁﬁbxf ”alkﬂ?ﬂ (R'%S ng%g%sﬁoé ?%EMFTE'JQ%WF@{Smp a%:/yl Y
i ncl udes | ower al kanoyl cont ai n| ng 1 to 6 carbon atons, preferably froml
to 5, from 1l t10 47hd leomiafy’”toeup refars foiCefh.aryt @oubs ehicihomtaitfoms wrid may be
strai ght chained aj r.wmh%mﬁhﬁs@grgfpems bb Roha!die- @rrefec akd ate f or nyl
acetyl, propionyl ’fuse FH yjl'he éréfgpel&téﬁ';l%t'o’upg ﬁEIEdeaﬁhgan%aﬁErm ’naﬂﬂ*m,anoyl and

anthracenyl, phenanthrenyl and the like. The aryl moiety of the “arylcarbonyl”

and the “arylaminocarbonyl” groups has the same meaning as defined

15 above.

The term “hetercaryl” groups may contain 1 to 3 heteroatoms independently
selected from nitrogen, sulfur or oxygen and refers Cs-Cis-heteroaryl groups.
These groups may be mono-, bi- or tricyclic. The Cs-C+s heteroaryl groups of

20 the present invention include heteroaromatics and saturated and partially
saturated heterocyclic groups. These hetferocyclics may be monocyclic,
bicyclic, tricyclic. Preferred 5 or 6-membered heterocyclic groups are thienyl,
furyl, pyrrolyl, pyridyl, pyranyl, morpholinyl, pyrazinyi, methylpyrrolyl, and
pyridazinyl. The C;-Cis-heteroaryl may be a bicyclic heterocyclic group.

25  Preferred bicyclic heterocyclic groups are benzofuryl, benzothienyl, indoiyl,
imidazolyl, and pyrimidinyl. The most preferred Cs-Cis-heteroaryls are furyl
and pyridyl.

The term “lower alkoxy” includes alkoxy groups containing from 1 fo 6

30 carbon atoms, 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 straight
chained or branched. These groups include methoxy, ethoxy, propoxy,
butoxy, isopropoxy, tert-butoxy, pentoxy, hexoxy and the like.



hexanoyl . The acyl noiety of the "acyl oxy" group has the same neani ng as
defi ned above. The term "hal ogen" includes fluoro, chloro, brono, iodio,
and t he |Iwbeoiofiteroser m "aral kyl " group refers C7-C 6- ar acCiryp2eo@smin t he
al kyl group is substituted by an aryl. The al kyl group and aryl may be
selected fromthe G- C6 al kyl groups and the Cbh-Cw aryl groups as defined
above, wherein the total nunber of carbon atons is between 7 and 15.
Preferred C7-Cie-aral kyl groups are benzyl, phenylethyl, phenyl propyl,
phenyl i sopropyl, phenyl butyl, diphenyl nethyl, 1,1-diphenylethyl,

1, 2-di phenyl ethyl. The aral kyl noiety of the "aral kyl oxy" groups has the
sane neani ng as defined above. The substituted | ower al kyl, al kenyl and

al kynyl groups have 1 to 3 independent}is-sel ected substituents, such as

| ower al kyl, hydroxy, |ower al koxy, carboxyl, | ower alkoxycarbonyl nitro,
hal ogen, ami no, nbiroterroriacyi inciuess '@qu;alkawln@nfatﬂln@%o%ﬁw@fb%%ﬁﬁ{%ﬁpe

di t hi ol ane, and dpiefizbRaomTihe 5| fner toal, kyth 1 subatiictruent? cbdbedtymof t he
substituted | ower 3 %1}0 be é’i’ljaiﬁﬂr%gmé%w b%héﬁé@yﬂhe&rggm§ lncla(ﬁ'kdpr&fg%bliz ower al kyl

noi ety of the |lo , ,and the nono- or

di - | oner alkylanrﬁ’ Edﬁ?ﬁr?ﬁ@ W@t%wwtﬁgm@@@§f@?ﬁte b BT LIRS, al kenyl
and al kynyl gr@upéwﬁav®7hm@W§aW§yWﬁ%haﬁ@”ﬁ@“mPﬁﬁk¢e&F%?Tmmﬂéﬁfned above.
The substituted adyfined ddaee. substituted heteroaryl and the substituted

aral kyl groups each has 1 to 3 i ndependently sel ected substituents, such as

! oner al kyl hydr 9%(%8%8 eRy'P E%Xgﬂuo%aghp rQth’lomo ,(\,’(\ﬁ) dltkﬁolfﬁxcar bonyl, n! tro,

am no, nono- ower al kyl noiety of
t he | ower aIkyI t he | ower al koxy, the | ower alkoxycarbonyl and the nono-
or dil ower alkylanﬁman@rmumﬁ @nmn@kmhérQubskﬂWWemmsmha§WHM®p§ane meani ng
asl ower al kyl def %t%ﬁut@@@fé% aryThﬁe hRji §6QLaHA biyCmaRepede rRdndy.- R5 and Rb
conbined wth a m L I’l ﬁgroups and the Ce-Cy-aryl groups as defined above, wherein the
total number of carbon atoms is between 7 and 15. Preferred C;-Cis-aralkyl
groups are benzyl, phenylethyl, phenylpropyl, phenylisopropyl, pheny}lbutyl,
15 diphenylmethyl, 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
independently selected substituents, such as lower alkyl, hydroxy, lower

20  alkoxy, carboxyl, lower alkoxycarbonyl, 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 substituenis of the

25  substituted lower alkyl, alkenyl and alkyny! 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 the mono- or di-

lower alkylamino groups among the substituents has the same meaning as



i ncludes pyrrolidinyl, piperidinyl, piperidino, norpholinyl, norpholino,

t hi onor phol i no, N-net hyl pi perazinyl, indolyl, and isoindolyl. Preferably,
R1 and Rawereioarem®pendent |y sel ected fromthe group con®cstEPagoob7shydr ogen,
hal ogen, nitro, -CH OH, -(CHzVR14 , -CH=CH(CH2)nR1lb, -CC(CH2)nR15
-CQ(CH2), R4 wherein R4 is -SR7, CH2O (substituted or unsubstituted) |ower
al kyl (wherein the substituted | ower alkyl is preferably nethoxynethyl,

nmet hoxyet hyl or ethoxynethyl), -NRSR . In the above preferred neani ngs of
R1 and R2, the residue R14 is preferably selected from phenyl, pyridyl,

i mdazolyl, thiazolyl, tetrazolyl, -COORL5, -OR15 (wherein R15 is
preferably sel ected from hydrogen, nethyl, ethyl, phenyl or acyl), -SR7
(wherein R7 is preferably sel ected fromssubstituted or unsubstituted | ower
al kyl, 2-thlazoline and pyridyl) and -NR5R6 (wherein R5 and R6 are
preferably sel ect pgefalgidefnedebgyen, net hyl, ethyl, phenyl, carbanoyl and

| ower al kyl am nocar bonyl ). Moreover the residue R16 is preferably sel ected

from hydr ogen, I 5 { razol e,
- COCR16, -OR15 angmm%a \%ﬁu‘?%ﬁﬁ% 5 rgﬁeésjgzcgtgneg \Wh%m'logen attghthG have the

preferred meani ng@e4desq @EEifipdy PRE 5 m?%‘?%e’%BJOQWbr@?gvged meani ngs_ of
RL and R2, the5rediafwerhptinoiNsmpihdifineragipilyindol]. atiwdndpllom t he group consi sting
of substituted or unsubstituted | ower al kyl , substituted or unsubstituted

phenyl, pyridyl, Bxa'%éremyd l-'in'.}(rld RZtaha' x%?!ar%e@d@ Qelé(ﬁgdrf%pth@ groEdJEJnE@ﬁwg k is
preferably 2, 3 o qwgndependently

preferably Qor Obﬁ%?%wﬁbl &ﬁg’lg”% n %%qh et%¥*cﬁg preferably
hydr ogen. Furtherﬂ%#%Cﬁﬁﬁﬁh‘V%Cﬁﬁﬂ4 f@% r@fé*bbPV£H§HPH§@h°rA preferred
enbodi nent of1bheumma§@mh)mmmenwl@memﬂﬁmwsmﬂmmﬁh@mnempmumdmmmw252a

conjugated to a pqly ﬁ&y | LB RING) INeker red enbodi nentrefers to
pol ymer conjugateseo?gﬁ? 2a éﬁgﬁgérlva??Eeg)thereof wherei n the

In the above preferred meanings of R' and R?, the residue R™ is preferably
selected from phenyl, pyridyl, imidazolyl, thiazolyl, tetrazolyl, -COOR', -OR"™

15  (wherein R" is preferably selected from hydrogen, methyi, ethyl, phenyl or
acyl), -SR’” (wherein R’ is preferably selected from substituted or
unsubstituted lower alkyl, 2-thiazoline and pyridyl) and -NR°R® (wherein R®
and R® are preferably selected from hydrogen, methyl, ethyl, phenyl,
cafbamoyl and lower alkylaminocarbonyl). Moreover the residue R™ is

20 preferably selected from hydrogen, methyl, ethyl, phenyl, imidazole, thiazole,
tetrazole, -COOR', -OR' and -NR°R® (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 substituted or unsubstituted lower alkyl, substituted or

25 unsubstituted 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 O or 1.

Preferably R? is hydrogen or acetyl, most preferably hydrogen. Furthermore,
30  each W'and W2 is preferably hydrogen.

A preferred embodiment of the present invention refers to the compound K-
252a conjugated to a polymer moisty. An even more preferred embodiment



chem cal group linking the polynmer unity to the K-252a conpound or to the
K-252a derivative conpound is characterised by a 5-nenber oxazol i di ndionic
cyclic stwoabuwgz79Fherefore, in a very preferred enbodi memEPedIEBIPr esent
i nvention, the polynmer conjugate of fornmula (I) is represented by a
conpound wherein Rl, R2, R3, W, and W2 are hydrogen and X is the polyner
noi ety. According to this very preferred enbodi nent of the invention the
polymer noiety is a polyethylene gylcol (PEG or a nethoxypol yet hyl ene
glycol (mPEG noiety. Even nore preferred the polyethylene glycol or

met hoxy- pol yet hyl ene gl ycol of the preferred enbodi nent of the invention is
a |l ong-chain PEG or nPEG pol yner with an average nol ecul ar wei ght of about
2000 Da or about 5000 Da. Likew se pref&x-red is a shortchain polyethyl ene
gl ycol or nethoxy-pol yethylene glycol with an average nol ecul ar wei ght of
about 550 Da or alsfar toppgoemanudpies ohK8ewessd gerivetyes heredfeMterdmiPent i on

conpri ses opti onakhemidah@ouptiidpingthe polpiied abiiy ng thaiki252acqmpotrelat tanttje gr oup one,

nmore or all the subsid t UgRiie Rbomfding R, Mhra@Bfey 2 ppf at hembmibel ocar bazol e
conmpound of the K- 25%2. g,r .derll Vﬁt I ve or%ound cont ext the term
n pr ot ect | ng gr Oupgxaz I Irl l?l’gc ?ySICas uctuge. l.nere men

.. 1In i
&riVarive aovfewt%ééerléeét?g‘t ?[i uents R1, R2,
R3, W and W2 kno@ith¢ presemkingpnton. %P@Yﬁ"%&‘?ﬂ%@e gseula (h isTere8sdy, to mask
Rl, R2, R, Wi anga\Wmnghund wigerdinB,, Ky R8s s Wi ae dgdivgen andlXwhiheh can | at er
et vt oo AL 58S Rl SObbn s Sl 400 12
he ml cul o. I n BAFRTGHR apmen iounts adaRsRdrEGuE LBy Bthebid§ LSl M 9 ©F
i ntroduced on one Polytien®plveg| fm-BFEC) PRt it Tere BiFteg RS PRIPITYRES W and W2
during the conpugaléconr peboepslyatyienh glyeahviihe inereried embetiment of bbt ai n
chenpsel ectiVvity @fedibisRMnEREn PEOLMGREE BelyndR witheh &dragomblbéun of t he
I ndol ocar bazol e ngléilglr%tolf“’agou%) OO‘i)rBaa Aﬁ-agaggodarDadEikjevb{s%tAré“grred is a short-
chain polyethylene giycol or methoxy-paolyethylene glycol with an average
molecular weight of about 550 Da or about 1100 Da.
15
The process of the present invention comprises optionally the step of
protecting with a protecting group one, more or all the substituents Rs, R,
Rs, W, and W, of the indolocarbazole compound of the K-252a or derivative
compound. In this context the term “protecting groups” refers to any
20 derivative of the substituents Ry, Rz, Rs, Wy and W, known in the art, which
can be used, if necessary, o mask Ry, Ry, Rs, Wy and W, during the
synthesis procedure and which can later be removed under conditions
resulting in the Ry, Ry, Rs, W, and W, substituents 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
substituents Ry, Rp, Rs, Wy and W, during the conjugation process of the
invention in order to obtain chemoselectivity of the polymer conjugation on
the C3 position of the indolocarbazole structure of the K-252a or derivative
compound. After the conjugation reaction, the one or more protecting groups
30  may be reversibly removed in order to give back the original functional group
of the involved substifuents Ry, R, Rs, W; and W, obtaining the

indolocarbazole conjugated compound of formula (1).



conpound. After the conjugation reaction, the one or nore protecting groups
may be reversibly renoved in order to give back the original functiona
group of wbeoiomreiosed substituents RL, R2, R3, W and V\Bcompraimiontgit he
i ndol ocar bazol e conjugated conpound of formula (1).According to the present
i nvention, any suitable protecting group known in the art nmay be used for
this purpose. The choice of the suitable protecting group as well as any
sui tabl e means and conditions for protecting and deprotecting the
substituents R, R2, R3, W and W2 may be achieved by the skilled person by
his general know edge in the art of organic synthesis. The nmeans and
conditions of protecting and deprotecting enpl oyed depend on the nature of
t he invol ved functional groups R, R2,-R3, W and W2. Protecting groups for
hydr oxy-, am no-, and/or carboxy reS|dues are preferably selected from
acetoni de, et hyl i-deasslingee Hexyasatt fyPTtion ame sHERY BIokEHg BERUR Jnown in
benzyl oxynet hyl, tretartaiytieapst anyils puipedehYie, chaitdisfl the suaper ppipttingt - but yl |
g)e”nZY![ but ;: 82522’1‘ EML 7weﬁ a@%ylsma%trﬁﬁéhsg 'ahd’l:ondilédsﬂ‘lbleﬂ%ﬂeﬁtlnb Y b”'Et lhoxycar bo
ren on

acetyl, benzoyl, %%ﬁ@%ﬁ %ﬁﬁe%% ’hég%by‘ d%@ aQ@rT%QQﬁ %oxyZarbonyl
ni t r obenzyl oxy&ar B‘@'l“r‘? perseq] gwyfis geﬂ?fﬁd‘ﬂ‘é’ﬂ‘iﬂg?ré‘ttmq‘” °ft°élaP"éﬁX7‘H}eﬂf L]%%myl ,
phenacyl, acetol, mephenyl cotditibmedf pydtestingydnd dpyroteahg erybloyedl deleng lon  hydr azi no
?ggngt hﬁr Glro;gt ectT 3 %a s e mm@wmtnbﬁn&l@%u@m, @U@ahwa&dtvmowe&ﬂﬂ@t Jean be4 ]

i ne Protectiv t hesi s t
ed., John Wley aﬁ?:(fu@ i hy?lrg)\(/\’/ Yok @ %B‘gf%g'&%ﬁ s ea%ggkf %leg% condi ti ons
of protecting andfrﬂépr‘?@‘?t@'&‘i@i n@thY'\é’%’t?tl'BﬁE"W%hW n 3% ‘?"P‘ixlﬁ‘??f‘”éYmeéréfl ected for
t hei r suitabi hbty batzylegheibyli teedhydredytaay hinetoyl, el isemrenyi. hoptthengyk ot ect i ng
group w thout adverrpﬁ&\ly%emtﬂf epaangne&ﬂyeuyr esdpheyistyhe nedBneainghyl, The suitable
Condl tl ons and re%&glg)%yﬁar ? II%WC& éérb%rwpwﬂudr ﬁl Q’G&n'ylceac%tyl t he Skl l l ed

o
person. According vent e corpound OHTU| a (1)
may al so benzoyl, toluenesulfonyl dlmethoxybenzyl nltrophenyloxycar ony

nitrobenzyloxycarbonyl, allyl, fluorenylmethyl, tetrahydrofuranyl, phenacyl,

15  acetol, 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 Synthesis, 4th ed., John
Wiley and Son, New York, NY (2007). The reagents and conditions 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 suitable conditions and
reagents are commonly known in the practice of the skilled person.

According to the present invention, the compounds of formula (I) may also
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 tartaric, acetic, citric, malic, benzoic, glycolic, gluconic,
succinic, aryl sulfonic, (e.g., p-toluene sulfonic acids, benzenesulfonic),
30 phosphoric, malonic, and the like. Suitable acids for formation of
pharmaceutically acceptable salts are known to a person skilled in the art.
Furthermare, pharmaceutically acceptable salts of compounds of formula (1)
may be formed with a pharmacsutically acceptable cation. Pharmaceutically



be prepared as pharnmaceutically acceptable salts including salts of

i norgani ¢ acids such as hydrochl oric, hydroiodic, hydrobrom c, phosphoric,
met aphospiWworonyo7eissri ¢ acid and sul furic acids as wel |l asTE®Rew/0ef81Dr gani c
acids, such as tartaric, acetic, citric, malic, benzoic, glycolic,

gl uconic, succinic, aryl sulfonic, (e.g., p-toluene sulfonic acids,
benzenesul foni ¢c), phosphoric, malonic, and the |ike. Suitable acids for
formati on of pharnaceutically acceptable salts are known to a person
skilled in the art. Furthernore, pharmaceutically acceptable salts of
conpounds of formula (1) nmay be fornmed with a pharmaceutically acceptable
cation. Pharnmaceuticall yacceptable cations are known to a person skilled in
the art and include al kali cations (Li+7-Na+, K+), earth alkali cations
(My2+, Ca2+, Ba2+), ammoni um and organi c cations, such as quaternary

amoni um cat i ons. ageftelrd ¢atipnsaspeewn fa rersen pilesiifie THPeREIEEKS e novel

pol ynmer conj ugat esgatiohs (Ki+, M2 E+)astkh Giali asddns 9g2+ GaPr-cBe2;+), wihepmem t he chem cal
group 1inking t he Rl yiRlcalshl, bicne@qldindy ARAALGRERALING O Lo Lhe K- 252a -
derivative conpound IS characterised by a 5-nmenber oxazolidindionic cyclic
structure. These novel polyner conjugates are produced by the novel
synthetic proc®ssAdirhel asaesdofies rsesent ifvantgn aieinevA! BRivmer FRUORET ' fspect of the
present inventi on2s% shiedredtvssahaedioihgreidthecbeicayarbep liokingathe pokdiesr ocar bazol e

conpound of 1 or Ml gy (L g RHEA orfblnas Glenk Bz AR RBcorifurand Ve as wel |
as the polyner noiet re i ned in_ det

phar maceutical | y 8}(’:6{5%’&”3% by ag'%ﬁ“‘f'ﬁ?%é’éaé%%"f‘ d'?nﬁc %Clkﬁ’g?cqaﬁge éﬁre?’géelenbodi ment
the invention rel aelerercarugaten glpatrodysrd hyehe rayeljsyyaiie PO SEASSf formula (1)
wherein Ri, R3p RBeredV¥ and W2 are hydrogen and the polyner noiety Xis a
pol yet hyl ene gl ycol (PEG or atermnally al koxy-substituted PEG e.g.
preferabl y a met hﬁ]x%-étg;fqllg%aa&nwr %snp%ct%lf Mlg(glesémn%?@n is HalerE P PRGHEID corresponds

to the polynmer co
conjugate of an indolocarbazole compound of formula n

formula (1)

wherein Ry, Ry, Rs, W, and W, as well as the polymer moiety X are as
defined in detail above or a pharmaceutically acceptable salt thereof.

20
In a most preferred embodiment the invention relates the a novel polymer
conjugate compound of formula (I) wherein Ri, R, Rs, Wy and W, are
hydrogen and the polymer moiety X is a polyethylene glycol (PEG) or a



conpound of K-252a according to the present invention. Preferably the
polymer moiety is a long-chain polyethylene glycol, even nore preferably a
t er m nal lwyoablomeyrsubsti t ut ed PEG such as net hoxy- pol yerhylrro@ogbigenl (m
PEG) with an average nol ecul ar wei ght of about 2000 Da or about 5000 Da.
Li kew se preferably the polymer noiety is a short-chain polyethyl ene
glycol, even nore preferably a termnally al koxy-substituted PEG such as a
met hoxy- pol yet hyl ene glycol (mPEG w th an average nol ecul ar wei ght of
about 550 Da or about 1100 Da. It was surprisingly found by the inventors
of the present application that conpared to the nenbers of indol ocarbazol e
conpounds and in particular conpared to K-252a itself or its derivatives
| acki ng a pol ynmer, the correspondi ng pel8~rer conjugat ed conpounds of
formula (1) exhibit an inproved pharmacokinetic and toxicol ogi c performance
due to their incr m'wlyﬁpwbﬁhtugﬁ RESadiongrefesti m PAPPYPerBiBavai | ability
of the therapeuti gyandniFEG). dfiscaimpyund abiresporcis rip theneblynien camigeleer aspect of
E:gﬁj Eggfggti 'ng\élegtéér%gund Ff M@@zaswc&gih§ it(?g'{ce}’prés@hlniﬁlvehtﬁbﬂt PleRLabyOlhy Mer q

rbazol e .conpounds imted systemc
absor ption upon tB%YT:eélmoéeg'rﬁs F"\irlgs?_'f;'rC Qat"i %Oﬁleﬁﬂgge@ C@hée‘)fa)r' m?%%%g%ﬁmml ecu?/ar
si ze and anphi pat Hreinally alkprysebsiiyivd RELRYC Fremetinsy-eolvetvires el c and
bi ol ogi cal eff ect PEENeitisanageragel rholegglanvesdbhitif Algput 2060 By ot @LG0@LRA-ci ty and/ or
side-effects due §Redi@Pi&abpiRPelobiGadrindty ik b shatschbibl biftiyiehe gcos Ur pri si ngl'y
found by the inventors of E{é%blgraeﬁs'mkwalppguxf—g}bgtﬂg{eé féﬁb LRR as a

ugates of_tormu e

i ndol ocar bazol e- pSYenn@PrecBrnj mul a xhi bt a significant
increase in sel ecfePOGPONANIHE i (BIES) Yagt 7 iaﬁ?mﬁﬁ‘éﬂl?%g‘fe'gﬁtr%A tyrosi ne
ki nase in conpari sbovt Hiotta or AwuUAC Bal ective kinase inhibitory activity of
t he i ndol ocarbazol e conpounds itself and in particular of K-252a and its

derivatives |ackipg,Q s%P;JnMHQW fou@b&sthetirn/@ntgrg%i‘ ngaptrésglﬂ é?){)lic%nitﬂéim ocar bazol e
compared to the members of indolocarbazole compounds and in particular
compared to K-252a itself or its derivatives lacking a polymer, the

15 corresponding polymer conjugated compounds of formula (I) exhibit an
improved pharmacokinetic and toxicologic performance due to their
increased solubility, leading to an improved bioavailability of the therapeutic
and biologically active compound. In another aspect of the present invention,
it was surprisingly found that the polymer conjugated indolocarbazole

20  compounds of formula (I) show a limited systemic absorption upon topical
administration due to their increased molecular size and amphipathicity, thus
enhancing the topical therapeutic and biological effectiveness as well as
reducing the systemic toxicity and/or side-effects due to topical application.

25 It has further been surprisingly found by the inventors of the present
application that the indolocarbazole-polymer conjugates of formula (1) exhibit
a significant increase in selectivity in the inhibitory activity against TrkA
tyrosine kinase in comparison with the non-selective kinase inhibitory 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
compound and in particular of K-252a to 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 side



compound and in particular of K-252a to a polyner nolecule according to the
invention |eads to the provision of an active agent selective with regard
to its thwoapsu7e®starget with the consequent decrease eCTmPI@Di067807
sideeffects. Hence, a further aspect of the present invention is the use of
conpounds of formula (1) as active agents in a nedicanent. In a preferred
aspect of the invention, the conpounds of fornmula (1) are used as active
agents in a nedicanment for systemic adnministration and treatnent. In a

| i kewi se preferred aspect, the invention relates to the use of conpounds of
formula (1) as active agents in a topical nedicanment. In particular the
conj ugat ed pol yner conpounds of the present invention are used as active
agents in a nedi canent useful for the ptevention, alleviation and treatnent
of HMGB1- associ at ed pat hol ogi es. An HMGB1 -associ ated pathology is a
condition in a patffesist wherein an increased concentrati on of the nucl ear
protein HMEB1 and/or of HM31l honol ogous proteins in the acetylated or

non-acetyl ated f opgydsS, REKS §Hectiofint BRsd: Al&EIrGane Lidbrdsm@lstdr ssues,

conpared to the concentration in nornmal .subjects MZB1 nucl ear
proteins are pr aC?OI”B'iT ?'i/asu?lc S WETRM 2MOTRE e@)’( raa%refﬁ%fﬁk%ﬁfﬂps, act as
pot ent chenot aBt i &Vvetien jthe FurpReEtds o) femdagikarepised agRetiveneg's Ls8oci at ed

pat hol ogi es are herdeanpat hol ogiees winilistatiet pohgeatmédtaimat dreyisbasi s,

pat hol ogi es whi Ch[[)Fe?e?rHJi Lspbd QB ibRRtioR fdid1dH téthk Q8 & BontpliisonernBilagh as

TNF-al pha, 1L-1, [L-6 etc...aor_pathologies which result fromtoxic events
such as i ntoxicat{fof 1 ar?fa'ét(s:{"iaé?ﬁcamerd}?,g'qé?c. In particular, high

concentrations of the HME1 protein and honol ogous proteins have been found
and det er mi nedoi nimppasenter tof copjagatesirolymed dompasgsdl e prasep iraenten eAd synovi al
fluid of rheumat oigbqast-bivk bidntsNAh nRBitSnent ikelar fai the préfentnziigiiamen ' s di sease
patients, in plas gr?‘d ?rggmttar!tso§ %quasgggigfa@%%olpg@ési ﬁml-ﬁMGEiﬂbséUc@‘%Ha of systemc
pathology is a condition in a patient 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 extraceliular
HMGB1s, act as potent chemotactic pro-inflammatory chemokines. The
HMGB1-associated pathologies are hence pathologies with a strong
20 inflammatory basis, pathologies which result from the stimulation of cytokine
such as TNF-alpha, IL-1, IL-6 etc., or pathologies which result from toxic
events such as intoxication, infection, burn, etc. In particular, high
concentrations of the HMGB1 protein and homologous proteins have been
found and determined in plasma of patients with sepsis, in plasma and
25  synovial fluid of rheumatoid arthritis patients, in brains of Alzheimer’s disease
patients, in plasma and tissues of melanoma patients, in plasma of systemic
lupus erythematosus patients, in atherosclerotic plaques of atherosclerotic
patients, etc. The determination and evidence of HMGB1 protein and/or
homologous proteins in biological fluids and tissues may be detected by
30 common diagnostic tools known by the skilled person in the art, including, for
example, detection by ELISA assays etc.

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



| upus erythemat osus patients, in atherosclerotic plaques of atherosclerotic
patients, etc. The determ nation and evi dence of HMEB1l protein and/or
honol ogouwsopnoree™s in biol ogical fluids and tissues maypcChardebocised by
common di agnostic tools known by the skilled person in the art, including,
for exanple, detection by ELISA assays etc. Therefore, a variety of

di seases are characterized by the relevant presenceof extracellular HMGEBI,
which in particular include but are not limted to inflamuatory di seases,
stenosis, restenosis, atherosclerosis, rheumatoid arthritis, autoinune

di seases, tunors, infective diseases, sepsis, acute inflammatory |ung
injury, lupus erythematosus, neurodegenerative di seases, diseases of the
central and peripheral nervous systemagmd nmultiple sclerosis. In an
especially preferred enbodi nent, the conjugated pol yner conpounds of
formula (1) are uskeekirhaiularttév@fitewbinl inoperticalpr isgidattivbareanetl imitedde ment  of
cardi ovascul ar diﬁﬁﬁﬁﬁﬁmyﬂﬂk&bﬁuhahhy RbBRses ehabeBicis aAndlmstoid est enosi s

occurring during g, ﬂ{ SlonRL }ags%gytumg@rﬁfemv@fdgéégé ysepélg"%c&@d' cament is
used for bl ocking, I ng i npai ring coanectlve

regeneration in ré@?@ﬁ@?ygnﬂﬁwphﬁmﬁﬁ BlPSugEUEPIgag Ve f ﬁaﬁepartlcularly
preferred aspeBt dieashe of ivenertieh and perikbera] nepauedsypemyaisr "eBpounds of
formula (1) are efs$|ér5d|£mt art @$petiflg prfereaembedihane tilgemiugated polymedli canent  f or

the prevention, alleyviall @noRg by Gt |5E%5‘tforoﬂ(he Qﬁé\'/é@llo@gélﬁﬁé’uoﬁ“a%@r ders,
neur opat hi es and ne ro egeneratlve i sor nd perlpheral

nervous system | feBE U r PHEYVESHEWISBT St ﬁ%%”% %nF] erosc‘?e[r%ms a'fc?]le new pol yner
conj ugat e conpouneksteapsis agslusing Gluringd At &ltein@NoigPlashn HYIYP t Preferablyy| Wenm cyt oki ne
secretion by syst efticanigheal tentior Hbmingf etaedingt ére/op Ghpaiteyg coowptivgat e conpounds

are used as acti Ve, AGRRLRrdbh |ﬁrégﬁgés%%|ﬂ%tor LR argiopib&M ¢ admini stration
useful for the prevention, alleviation and/or treatnent of pathologies in

whi ch an

In a particularly preferred aspect of the invention, the conjugated polymer
compounds of formula (1) are efficient for the use as active agent in a
15 medicament for the prevention, alleviation and treatment of neurological
disorders, neuropathies and neurodegenerative disorders of the central and

peripheral nervous system.

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 compounds are
used as active agents in a medicament for systemic administration useful for
the prevention, alleviation and/or treatment of pathologies in which an
increase of plasma cytokine secretion is involved. These pathologies are

25 preferably 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, sysiemic
inflammatory response syndrome, reperfusion injury after organ
transplantation, cardiovascular affections, obstetric and gynecologic
diseases, infectious diseases, allergic and atopic diseases, solid and liquid



i ncrease of plasma cytokine secretion is involved. These pathol ogies are
preferably pathologies, in which a secretion of TNF-a, IFN-g , MCP-1, MP-1
and/ or RAMOB®10z07e798mi nly i nvol ved. I n particular, in thectmreersist he
present invention, pathol ogi es which are associated with an increased

pl asma cyt oki ne secretion include but are not limted to inflammtory

di seases, autoi mmune di seases, system c inflammatory response syndrone,
reperfusion injury after organ transplantation, cardi ovascul ar affections,
obstetric and gynecol ogi ¢ di seases, infectious diseases, allergic and
atopi ¢ di seases, solid and |iquidtunor pathol ogies, transplant rejection

di seases, congenital diseases, dernmatol ogi cal di seases, neurol ogica

di seases, cachexia, renal diseases, iatsgpgenic intoxication conditions,

met abol i ¢ and idi opat hi ¢ di seases, and opht hal nol ogi cal di seases. In a nost
preferred enbodi mamioy pathelogiempicusdst gejedtibre disegsent cowerndele digeases. as acti ve
agents in a medi cagmabolohigdl dR¥SEEE Metrob§i@MURBRbs, Wa@bud, b defiRed)r eVventi on,

al | eviation and/ Ofatrsgeﬂ%t.m@péat.&f co%wgtm&mﬁ%ﬁm@ ©9Eles anyndr ome,

vasculitis, uveitis, anot particular aspect of the
invention, it is ﬁ?'"érfaé?"r"??&?a'tdﬁa"’tse? he conjugated pol yner conpounds of the
present inventbon are used as active agents in a topical nedi canment useful
for the preventi o a abi@widicl @mbatitednd thet dompdurBndr tef indelioale @atihol ogi es. |t

has been shown by ad g@uvb \j&ﬁi fr g n‘%tilc%nhbﬁ E{a%?&é?ﬁlc BN ELH: 108y tiBadhe t e

conj ugat ed pol yner co descr | rel ver vant ageously used
as topical nedi caRE¥") R RIALYYY K™ Eh &y ???éj?e%ﬁe 59°8Sef fects (e.qg.
irritation) when dedremiel ypseulisi yveits, eatiegpaidies.any phot ot oxi ¢ effect (e.g.

phot onut ageni apty, phototoxicity or photosensitisation) (as shown in the

studi es described,q pettgaahérodahemr%pses%meqsn)em.owh@ J5ERRd Bat el ogi es

referred in the context of esen nven
P conjugated polymer com;%undss of I’he present mvenrt]on arg used as active

agents in a topical medicament useful for the prevention, alleviation and/or
treatment of dermal pathologies. It has been shown by the inventors 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 effects (e.g. irritation) when dermally administered or any
phototoxic effect {e.g. photomutagenicity, phototoxicity or photosensitisation)
(as shown in the studies described in the following examples).

20
The dermal pathologies preferred in the context of the present invention are
pathologies characterized by hyperproliferation of the keratinocytes, such as
psoriasis, atopic dermatitis, chronic eczema, acne, pitiriasis rubra pilaris,
keloids, hypertrophic scars and skin tumors, such as keratoacanthoma,

25  squamous cell carcinoma, basal ceil 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, alleviation and
treatment of psoriasis.

30 Due to the increased selectivity 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 freatment of
pathologies in which TrkA plays a crucial role in the pathophysiological



pat hol ogi es characterized by hyperproliferation of the keratinocytes, such
as psoriasis, atopic dermatitis, chronic eczema, acne, pitiriasis rubra
pilaris, wel2oiodg2798ypertrophic scars and skin tunors, S®CH/ER3009/067817

ker at oacant homa, squanous cell carcinoma, basal cell carcinoma. In a nore
preferred enbodi nent, the conpounds of the present invention are used as
active agents in a topical nedicanent useful for the prevention
alleviation and treatnent of psoriasis. Due to the increased selectivity of
t he conpounds of the invention in the inhibition of TrkA, a further aspect
of the invention is the use of said conjugated conpounds in the prevention,
alleviation and treatnent of pathologies in which TrkA plays a crucial role
i n the pat hophysi ol ogi cal nechani sm whi&h | eads to the devel opnent of the
pat hol ogies. In this context, in a very preferred enbodi ment of the

i nvention, the cofethgaeBdwich pgdeato it wRstorraH b difaRatstooedr illSe (1), (11),
and/or (111) are ot &sa ey preferagemodinentaf ire iiverders fite coungatedk-pr event i on,

al I eviation and t psatgsRmbr @hpdishy aliahaste PA{IN addeh (nyaeusdigestive Hence, a

further aspect of a em‘fein%rn?e%% rit RY %4 i'egéhtij:n‘ﬁ, aﬁeblﬁtio 3fd Qéatrﬁen?wnd of formula
tlonal | togeth th

(1) as defined above opt , er w pharmaceuti cal ly acceptabl e
carriers, adju@anf%ﬁEQﬂaW&@ﬁPﬁm%Pﬁﬁhd addi tives for the manufacture of a
medi cament for the prevention, alleviation or/and treatnment of pathol ogies
as defined above. HEhR, £RARG UEHAG obthe hrasamtihan(dn)is B¢ ugelvas baapeutd aal | y

acceptabl e salts thPrﬁ&l%Ct]é e%agefip&i ARk rUpﬁn;nQﬁc}fie%g@:ﬁert\mﬁypr%‘:n@acelﬁi'&al?n t he form of

vari ous pharmaceutica onposi ti ons accor to the phar ol ogi cal
activity and the BEPpBERE ersaﬂﬂ’i‘vﬁ[‘@'t‘ﬁ"é\etng ?"d%aéjf"g‘%?ﬁgf H@rmagg%%lérf of the
present inventiPonof @ aegharanhderuthe cerevestnmp G4svialie cEBRp ey dn ef fective
amount of at | easpad&icsesparashbode. f ormul a (1) optionally together with

phar maceutical |y acceptabl e
The compounds of formula (1) or pharmaceutically acceptable salis 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 composition comprising an effective amount of at least 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 to a person skilled in the art
and may therefore be applied in the formulation of the pharmaceutical

composition comprising a compound of the present invention.

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 active agents, e.g.
other active pharmaceutical agents in the treatment of the above defined
pathologies.

30 In particular, the polymer conjugate compounds of the invention may be
used in combination with at least one steroidal anti-inflammatory drug and/or
one further agent capable of inhibiting an early mediator of the inflammatory
cytokine cascade, e.g. an antagonist or inhibitor of a cytokine selected from



carriers, adjuvants, diluents or/and additives. Pharnmaceutical carriers,
adj uvants, diluents or/and additives are known to a person skilled in the
art and rmag 20tven7efosre be applied in the fornul ati on of wrhe/RPhevmesenti cal
conposition conprising a conpound of the present invention. The conpounds
of this invention can be enployed as the sole active agent in a

phar maceuti cal conposition. Alternatively, the conpounds of formula (1) may
be used in conmbination with one or several further active agents, e.g.

ot her active pharmaceutical agents in the treatnent of the above defi ned
pat hol ogies. In particular, the polyner conjugate conpounds of the

i nvention may be used in conbination with at | east one steroidal
anti-inflammatory drug and/ or one furth2z®- agent capable of inhibiting an
early nediator of the inflammatory cytoki ne cascade, e.g. an antagoni st or
nhi bi Lor of & oy iIaYE CIEFUBEANT ot He' it L8OHE 6t Mg oMPTRE, I L- 1 a,
IL-1 b, IL-Ra, |L28\FNhdPLE. Bgrticviafy-Ubefdl, anfiinfamrgtorMirkgsaanadselecte®frorfPar t i cul ar |l y
useful anti-infl ageheksendr dgsiRER, SRbREHRI théRatRkEe0 BBlpsRRE

di propi onat e, anti,ng %Laqagrgef go%h%ﬂ%oﬁésogﬁ‘z%atgf Bétﬁ@%@d@%&jy& hapEt hasone,

bet amet hasone benzoal Bt hasone di propi o thasone sodi um
phosphat e, bet 3mePHaBePRSORSIPAYTH AIRREFfrae "ﬁﬁﬁmﬁﬁﬁF%WbWwﬁﬁﬁﬁﬁﬁﬁhasone

val erat e, cl obet asditatdypeipmathasone Vatsnaie, aobétagol pybirgia tobetedobpropitatd. one pi val at e,
Cortisol (hydrocokbisene) piviiae! ksl (Hydemeond) some) (Jeetaisene) Corti sol

(hydrocortisone) Qg%ﬁéa%gﬁmgbﬁg%gghE%Engg Qéthﬁggﬁ)gﬁxg&ﬂggh , Cortiso

(hydrocorti sone) so,lunlphgﬁg i SO h¥ roco |soneé odi um

succi nate, Corti s6PPAGdr 58Pt i SWHRFPATRr a108UMC oPRPRIBIfe £8WE%Ut e, desoni de,
desoxi met asond0 déwanmettriverso necdiugie sagrielra somieo! athedrerodisongb xaieEtshasone sodi um
phosphat e, difl or asfee di areteat edesehidel Ucsbahdenayal edxamn&hasbhd)dr ocorti sone

acetate, fludr OXYEQ){aF\%ﬁeigsoné la%&,mg}ﬁe‘d@syﬁl §Jdﬁ1m Bﬂo's‘mat%pldiﬂggsongl uoci nol one

acet opi de, fluocinoni de,
P IEjiace‘[ate, diflucortolone valerate, fludrocortisone acetate, fludroxycortide,

flumetasone pivalate, flunisolide, fluocinolone acetonide, fluocinonide,
15 fluocortolone, fluorometholone, flurandrenolide, fluticasone propionate,
halcinonide, halobetasol . propionate, medrysone, methylprednisolone,
methylprednisolone acetate, methyiprednisolone sodium succinate,
mometasone furoate, paramethasone acetate, prednisolone, prednisolone
acetate, prednisolone sodium phosphate, prednisolone tebutate, prednisone,
20 triamcinolone, triamcinolone acetate, triamcinolone acetonide, triamcinolone
diacetate, triamcinolone hexacetonide. Useful antagonists or inhibitors of a

cytokine are selected from infliximab, etanercept or adalimumab.

Further 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 and/or inhibitors of HMGB1, antagonists and/or inhibitors of the
interaction of a Toll-like receptor (TCR) with HMGB1, the functional N-
terminal lectin-like domain (D1) of thrombomodulin and/or a synthetic
double-stranded nucleic acid or nucleic acid analogue molecule with a bent

30  shape structure as described in the international patent application WO
2006/002971 which is herein incorporated by reference.

The pharmaceutical composition of the present invention may be



fluocortol one, fluoronetholone, flurandre polide, fluticasone propionate,
hal ci noni de, hal obetasol propionate, nedrysone, nethyl prednisol one,

met hyl pr esloizemliop®sacet at e, net hyl predni sol one sodi um s®RCTEPaI0R/06TSDTIEL aSONE
furoate, paranethaso pe acetate, prednisolone, prednisolone acetate,

pr edni sol one sodi um phosphat e, predni sol one tebutate, prednisone,

trianci nol one, trianctinolone acetate, triantinol one acetoni de,

trianti nol one di acetate, triancinolone hexacetonide. Useful antagonists or
inhibitors of a cytokine are selected frominfliximb, etanercept or

adal i mumab. Further agents which can be used in conbination with the

pol ymer conpounds of the invention are e.g. antagonists and/or inhibitors
of RACGE, antagonists and/or inhibitors-mf- HMGB1 , antagoni sts and/ or
inhibitors of the interaction of a Toll-like receptor (TCR) with HV3EB1 ,
the functional Nt e¢ministated inex ednmenfenkeangemiaiown PYDA Pyrsest skiller ig Msotfbdul i n and/ or
a tSKnt hgti c dﬁubl 8ySby anmestisau el girulacite ghammidelied comaisidoraniathegue nol ecul e
with a bent shape; - aSinfleshdd Bedidefint Henlddnein8irti@Ralby pat ent
application WO 205‘2‘%@5%@8%\ﬂn ch | édhg’reelje'crllﬁbi ch)rfg)%;r at egérg?.r&rglgr ence. The
phar maceut i cal cofBBENYSoFrgPuseiE %@é’g%‘;ﬁf‘a | HOBRPRR Oy PPeRdra ni stered in a
conveni ent manBer inieaiéser tyfpsian gnsifos Byoralkiopicab geimal. paal. ighqlatiop agrosely g

physi ci an. | n par thdiatrédtal appieatiph atcmbieeadimintsirhtioo omp ds ildcklan sysfentidie | nvent i on

may be admini ster @by ML SdnhifGra®n bthdIShAFbund Bndd @t prak=akutiBy 1 Ntravenous,
i ntranuscul ar, transrru?o subcut aneou | njection or

cosal,, . _ or intra i .
i nfusion and/ or by°Ot°8" %B%i'r&'ﬁrlg'?n Gt ! orrr{'ggzltﬂ %ar?rﬁ%%fg@ﬁ%%m aerosol and/ or
rectal applicati onartiesagy iThie afgm i Siapidt sBotay” IFESPPBRRF 6F %)st eni c.
Preferably, the adaministetioraiparocuany inttiiecfomoofiblerschr sapdulésher iprarsaliceut | cal
Sgn)ioz th ;?ln of tPﬁaﬁ@\éﬂmﬂt@?mp&dme@]errafsgmssﬁl oP3krdRak:@Rb@maly, g ni stration,

y in e forma i.quid sol uti | i ; or oral
adm ni stration, p<f;1°rr Ffaéflﬁ’fga?'i“ve?‘% “Che>t '(I)SF ari‘[r’lo%?nsef? g'{)t[agﬁeq@%%%g%gm es, or
i ntranasal lvy,

According to one aspect of the invention, 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/aor by oral administration.

20 In 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 pharmaceutical
composition are administered reversibly immobilized on the surface of a
medical device, in particular by binding, coating and/or 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 vascular prostheses. After contacting the medical device with body
fluid or body tissue, the reversibly immobilised compounds are liberated.
Consequently, the coated medical devices act as drug delivery devices



particularly in the formof powders, nasal drops, or aerosols; or dernmally,

via, for exanple, ointnents, creans, oils, |iposones or trans-dernal

pat ches. wWocorodi7est o one aspect of the invention, the poamra@ewntistal

conposition is adm nistered systemcally. In particular, the polyner

conj ugat e conpounds can be adm nistered by injection or infusion, in

particul ar by intravenous, intranuscul ar, transnucosal, subcutaneous or

intraperitoneal injection or infusion and/or by oral administration. In a

still nost preferred enbodi nent, the pharnmaceutical conposition of the

present invention are adm nistered by topical application, in particular by

dermal application. In case of a dermal application the adm nistration of

t he conpounds of the present invention-zmy be perfornmed in the form of

| i posonmes. In a further nost preferred enbodi nent of the invention, the

phar maceut i cal comigingi theomedieagenid rhaiely diee drude dlivegy BingtiqsnfSbPei zed on t he

surface of a medi ealroid@y po@ding @an pamédiaelrésasbyor bi nahtrbipd, ddakd vy and/ or

enbeddi ng the conpauitliafgy GONBOSIE il ddifngl RURBLERN oOhedicdredi cal

devi ce, such as byt . not Ilm(tedt Lo, stents,. ghatarqet ers, surgical

i nstruments, canng?"é? s arg welinQun P AR PEE O BVCG RS M ar prost heses. After

contacting thednedical device with body fluid or body tissue, the

reversibly i mmobi The pichrroaptioal dspaitien bfi the prageptiinvedtimseqyuenisty fort he coat ed

trrﬁceil S?Lgdﬁéi ces a@ﬂﬁg@ttic%w& Herbpevfs yppﬁlsatrdlnﬁeﬁﬁld%ho@g: bfpRcaticd] gament wher eby
ivery kinetics can be controlle r n iate

rel ease or a cont F%Tﬁ?é%‘% sz_cér 5‘56@ TSF %lﬂrs??%ﬁt Heddlaggr'lg&é*og%%@r?fomggr exanpl e.

Coat i ng t echnol ogPeYaiIndfo atetptaps| eI & VAd0aLV,BROREN PN RPBRATVTCH MM &S per son

skill ed in theoar teteclrebypheeanmegnatic reednamenposietredgmerapeuticlagpligatiosent | nventi on

may be used for disagnest ike QF of Bpicdl NPPIRABHL ihe pAdvBhtios adlleRstdn dn@r di agnostic

?gflml Cg‘t Igonis’n ;h]?ggarr]rggrguo@dpsgrfasig %%Meﬁhaﬂitks), \Am?eyinbﬁe Q:ragesglmd Jyﬁerﬁicl abel | ed
- application, the prevention, alleviation and treatment of connective tissue

regeneration in restenosis.
15
The concentrations of the compounds of this invention in the pharmaceutical
composition can vary. The concentration will depend upon factors such as
the fotal dosage of the drug to be administered, the chemical characteristics
{(e.g., hydrophobicity) of the compounds employed, the route of
20  administration, the age, body weight and symptoms of a patient. The
compounds of this invention typically are provided in an aqueous
physiological buffer solution containing about 0.1 to 10% w/v compound for
parenteral administration. Typical dose ranges are from about 1 pg to about
1 g/kg of body weight per day; a preferred dose range is from about 0.01
25 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 o be
administered is likely to depend on variables such as the type and extent of
the progression of the disease or disorder, the overall health status of the
particular patient, the relative biological efficacy of the selected compound
30 and the formulation of the compound excipient, and its route of

administration.

The improved synthesis method according to the present invention should



containing an isotope, e.g. a radioactive isotope or an isotope which may
be detected by nucl ear magnetic resonance. A preferred therapeutic

appl i cat iwo 208/072195t he case of a topical application, tReTmPeaeOtIsSOIN,
alleviation and treatnent of psoriasis and dermatitis, while in the case of
a system c application, the prevention, alleviation and treatnent of
connective tissue regeneration in restenosis. The concentrations of the
conpounds of this invention in the pharmaceutical conposition can vary. The
concentration will depend upon factors such as the total dosage of the drug
to be adm nistered, the chemi cal characteristics (e.g., hydrophobicity) of

t he conpounds enpl oyed, the route of adm nistration, the age, body wei ght
and synptons of a patient. The conpoune -of this invention typically are
provi ded in an aqueous physiol ogical buffer solution containing about 0.1
to 10% w v conpouR® SKRIFNSIAHHIGE Y f1° A gy e AF Srameig pihicalshese ranges are
from about 1 ng t bovevegutot Imigthkspbeft-nipdiehyof te pghdnt pentiaday; a preferred dose
range is fromabout 0.01 ng/kg to 100 ny/ kg of body wei ght per day, and

pr ef er abl y about Qigaretﬁs@o%a@érgfgrr&n&%oﬁ Rleltt%kql]efr%:és Qc%cgrdlgf% th@‘ pl‘ ef erred

dosage of the dr m_ni st on variabl es such

as the type ant eg'ieé%‘f inygtieTh e PRl Fogpoun 5%?%‘@&?@%?”’ P sorder, the
overal | heal th st amegonfwiHémigerpleicarbdxamidp apdiveihienet lgrcal MRESWNE-bi ol ogi cal
efficacy of the sebagjrchreepieomansty bitHyRhdgyoal dofjigadd oftkads26 onpound

excipi ent, and i t scchifh & A AGMLAF ARG biBuhiT Y briyrbbesi s et hod

according to the present |nve e ex | al ne urt by the
following figure gﬁﬁ R tf’\é\e"evﬁwcgh’s §ﬁ‘fﬁﬂ”@' vt8rthe ﬁﬁt’t"ely{]ﬁz? t he
subj ect - mat t ef0 of CQW@UW‘@S@F\@ mPfﬂ‘lb%ﬁ%’ﬂlZ@ﬁ'."d'Fﬁ"gQXF'@ stiucFrows a preferred
enbodi ment of t herguRCESBWaGOH-GMRGpéduhethpreseaad pdiynse FPEGINH- The

I ndol ocarbazol e cemnQUEMEs 40 <hvehtSt § RagHhfTicMof FhodHs.

Figure 3 shows the ESI-MS spectrum of mMPEG-NH-CO-Im in the range 500-
1400 m/z using direct infusion ion trap electraspray ionization.

15 Figure 4 shows the 'H-NMR spectrum of the K-252a polymer conjugate of
Fig. 1 in DMSO-d6 solvent at 400 MHz.
Figure 5 shows the "*C-NMR spectrum of the K-252a polymer conjugate of
Fig. 1 in DMSO-d6 solvent at 400 MHz.
Figure 6 shows the ESI-MS spectrum of the K-252a polymer conjugate of

20 Fig. 1 in the range 500-1400 m/z using direct infusion ion trap electrospray
ionization.
Figure 7 shows the inhibition curve of the K-252a polymier conjugate of
Fig. 1 against TrkA.

25 Examples

Example 1: Synthesis of a-methoxy-w-1H-imidazole-carboxamide
polyethylene glycol (mPEG-NH-CO-im)

H Co'f\’o)\/\NH f { Q LI Hco’(\/o)\/\NH O + HNQ

mPEG-NH, mPEG-NH-COm
30

in a 500 mi volume round bottom flask, 35.0 g of mPEG-NH, (MW 1892)



a- met hoxy- w- 1H-i m dazol e- car boxam de pol yet hyl ene gl ycol (nmPEG NHCO Im
in order to give a nethoxy polyethylene glycol conjugate of K-252a

accor di ngvoaotongz2isavention. In this preferred conpound eCTiEPeOMMOEENT i ONn t he
met hoxy- pol yet hyl ene glycol is covalently attached to the active K-252a
conpound vi a the 5-nenber oxazolidindionic cyclic structure. Figure 2 shows
the 1H NWVR spectrum of the activated polyner nPEG NHCO Imin DVBO d6
solvent at a magnetic field of 400 MHz. Figure 3 shows the ESI-Ms spectrum
of MPEGNHCOImin the range 500- 1400 nmfz using direct infusion ion trap
el ectrospray ionization. Figure 4 shows the 1H NVR spectrum of the K-252a
pol ymer conjugate of Fig. 1 in DVMBO d6 solvent at 400 MHz. Figure 5 shows
the 13C-NMR spectrum of the K-252a pol y2rer conjugate of Fig. 1 in DVSO d6
solvent at 400 MHz. Figure 6 shows the ESI-Ms spectrum of the K-252a

pol ymer conj ugat e(assayry, 11.7§ Amop evereatitevasol 8?4?’0"” dichlorg@etigped? r ect i nf usi on
ion trap el ectr ospitrégeniamisgrate. Ok sokergwasoemowh ondsr tetiewed pragsbietandn cur ve of

the K-252a pol yn’efhe%@rﬂbdﬂ:@@-@v@s Qfed b hechbnigd BiimStor thio Hburs. EraRsese Exanpl e 1

(1PEG N 00 1 ' | (PR RO SRS REIRIAN ARG G, O 223 o

( MV 1892) (assay 9Bggolytipn ygs %‘P?‘a%?% ‘@f“%&?’%’lfdfsﬁo%gb?ﬁmdlﬁs i chl or omet hane
in nitrogen atnosphere. The solvent was renoved under reduced pressure and
t he conpound was digh @ BY-cHBEHYRIMhiGRbIe Pas83Y Joow, 26 BOmMMONWEre adidtl SUbst rat e was

then di ssol ved i nydSC i, o GigNLASIGENHIE rfhrdll ks OGfH 34 BSRNCEr € and the
solution was transterred in a ol une three necks rou ?lttomflask
temperature in nitrogen atmosphere and checked by TL chroma ograp

10 (eluent CH,Cly/MeOH 90:10). The TLC was treated with ninhydrin solution in
order to spotlight the presence of the primary amine group (viclet 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 ml in 60 min) under vigorous stirring. The mixture was stirred for 30 minutes
at 0°C and further 300 ml of diethyl ether were added. The product was
filtered over glass sintered disc filter funnel, washed with 100 ml of diethyl
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, CH), 3.55 (m, CH: PEG), 3.40 (m, 2H, CH:NH), 3.22
25 (s, 3H, OCHs,).

ESI-MS (Cluster +2) ...944.4, 966.4, 988.5, 10105, 1032.5... {mass

increase +47 with respect to cluster +2 of mPEG-NH; ..897 .4, 919.4, 941.5,

963.5, 985.5).

30 Example 2: Polymer conjugation reaction of the K-252a for the
manufacture of an oxazolidindionic conjugate



4.80 g of 1,1-carbopyldiimdazole (assay 90% 26.64 mmvl) were added to the
solution at roomtenperature. The m xture was stirred at roomtenperature

i n nitrogeoatomozpier e and checked by TL chromat ogr aphy pCEmpeew/0&€42CI 2ZMe OH
90:10). The TLC was treated with ninhydrin solution in order to spotlight
the presence of the primary am ne group (violet colour). The reaction was
conplete within two hours. The m xture was cooled at 00C and the solid
product was precipitated by slow addition of diethyl ether (700 m in 60

m n) under vigorous stirring. The m xture was stirred for 30 m nutes at QOC
and further 300 m of diethyl ether were added. The product was filtered
over glass sintered disc filter funnel, washed with 100 m of diethyl ether
and dried under vacuum 34.0 g of dry wiite solid were obtained (yield The
product was characterized by 1H NWVR and ESI-MS. 1H NWVR (DMSQd 6) d (ppm:
8.24 (m 1H, CH), The wbeanf thpprocessys repertodzin Figurefly NH) | 7. 02 (s, 1H, CH),
3.55 (m CH2 PEG, 3.40 (m 2H, CH2NH), 3.22 (s, 3H, OCHa). ESI-WS
(Cluster +2) . 9%600 26Riuthe B8 bbom &R 3D g LORBESNH-cA-IAEB.0bNCr ease +47

W th respect t O Cl us ere c?ssoqvednﬁggpw!\ﬁzdlchIor%%Zthane n??i%?gnh a%ﬂ%g—%m 963. 5,

985.5). Exanple 2 I On reac for the
manuf act ur e of5anTB%%E%VGPtI"(ﬁsﬁﬁFWﬁ‘?Bnd@bﬁF‘ffﬁ‘éP@W? LEAENE™BPUENES pr ocess i s
reported in Fi gur eriel.by mecten®@@umi fortyb benes. r ound bottom flask 33.0 g of
nMPEG NH CO-I m (16. 00 nmmol ) were dissolved in 85 nl of dichloromethane in

nitrogen ar mospheqe, o thems %L&sr%u,g@ﬁ WP HONE LA hROGEE sfpssur e and the

conpound was drie ani cal our s, vol une reactor

equi pped with thef"?ﬁ))(’t? FroRgeetest ahig of M?Par‘?séﬂ’l e F?%gr ”‘é’?‘?@ ‘P"?{‘ér nmonet er ,
6.21 g of K-23Qa (asbayinoB84L nylcz@rorrrﬁﬂ)hr)e wderanitrogen atmosphere and the
sofution was cooled to 0°C. 0.53 g of sodium hydride (assay 60%, 13.29

mmol) were added in nitrogen atmosphere and the mixture was stirred for 10
minutes. The dried mMPEG-NH-CO-Im was dissclved in 90 mi of
dichloromethane and the solution was added to the mixture of K-252a and

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

The reaction mixture was analyzed by HPLC in order to evaluate the

20 conversion of K-252a and the ratio of the compounds in the mixture. After 10
minutes at 25°C 3.60 g of 1,1-carbonyldiimidazole (assay 90%, 19.93 mmol)
were added to the reaction mixture and the solution was stirred at 25°C for
30 minutes. The reaction mixture was analyzed by HPLC in order to 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 mixture 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 65-70 % w/w.



di ssolved in 1.85 L of dichloromethane under nitrogen atnosphere and the
solution was cooled to QC. 0.53 g of sodium hydride (assay 60% 13.29
nmol ) werwoadoad2798 ni trogen at nosphere and t he m xt ur e PaagEP@O6md7 f or 10
m nutes. The dried nPEG NH- CO- | mwas dissolved in 90 m of dichl oronet hane
and the solution was added to the m xture of K-252a and NaH in

di chl oronet hane at OC in nitrogen atnosphere. The m xture was stirred for
30 minutes at 00C, then was heated to 250C and kept under stirring at this
tenmperature for 10 m nutes. The reaction m xture was anal yzed by HPLC in
order to evaluate the conversion of K-252a and the ratio of the conpounds
in the mxture. After 10 mnutes at 25C 3.60 g of 1, 1-carbonyl diim dazole
(assay 90% 19.93 nmol) were added to tie reaction m xture and the sol ution
was stirred at 25C for 30 minutes. The reaction m xture was anal yzed by
HPLC in order to verify the conversion of the am de by-product (nPEG

conjugate by the carboxylic moiety in position 9 of K-252a) into the
desired oxazol i di isid & FPREHGALPhe BREolIGRAGEAIS Borlfhgate drik-2428 pppeut r al i zed
with formc acid assa% 98@% thflnqlnpﬂ 6 (about 2 m, 53 nmmol). The
sol vent was renmovEYTRURISF SRR BIEER e at 25C and 44 0 g of |ight
yel | ow crude pPodibe cigs abdle é’Pﬁﬁ'@?f?'nﬂﬁé cpmyoetignusier ¢f BYeMPlRe? Y6Rj ugate in the
crude product was paltievey @G%se phag: fizsntiemtatayfaptih @ Ridadertpdzqorsygerct in the
crude mxture is ghmpby Gan 40:13n WhiM kxaidbftridie WAY hsbd. CRe] fostiugon t he

oxazol i di ndi oni c j ugat e. of K-252a by r r p , S hr omat ogr aphy
The crude m xture%%gi z‘a“'lg%éj'e'ﬁe% "F%(zalécag'ﬂlfdusggﬁ’lgngsg?%‘pqggea&l}gr%pp%gz was
purified by rever §¥aptPAdEali-ash chr omat ography. A Biotage Horizon system

equi pped wi th1a FICagholGhi Whkion@idBed aretyrvitl OO whof setyent.by BREYiIR beuct i on bat ch
was divided into jspovthd GHAES: Rfm 300% Gcctfitle tol Stofitrilcfiitdr 10188 MAd

then with 200 ml of acetonitrile/5 mM ammonium formate pH 3.5 40:60, in

isocratic conditions.

15 3.0 g of crude product were dissolved in 3.0 mi of N,N-dimethylformamide
and the solution was loaded on the column. The purification was carried out
by isocratic elution with acetonitrile/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 at 25°C and
20 about 2 g of pure wet product were obtained.

Each aliquot was purified following 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 was
25 filtered off and the solvent was removed under reduced pressure at 25°C.

The obtained solid product was analyzed by 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 ml of the solvent mixture dichloromethane/methanol 9:1. The eluate
was collected and the solvent was removed under reduced pressure at
25°C. The product was dissolved again in 80 ml of dichloromethane and



separately treated. C18 colum was conditioned firstly with 200 m of

sol vent by applying the followi ng gradient: from 100% acetonitrile to

acet oni t rwbebwat7er9s40: 60 and then with 200 ml of acet oniPCTiEPRE0S/06M8AMDNI UM
formate pH 3.5 40:60, in isocratic conditions. 3.0 g of crude product were
dissolved in 3.0 mM of L/,L/-dinmethylformam de and the sol ution was | oaded
on the colum. The purification was carried out by isocratic elution with
acetonitrile/5 mM ammoni um formate pH 3.5 40:60. Collected individual
fractions were anal yzed by HPLC and pure fractions conbi ned. The sol vent
was renoved under reduced pressure at 25C and about 2 g of pure wet product
wer e obtai ned. Each aliquot was purified follow ng the fornmer procedure and
finally each pure wet product fractions3owere dissolved in 10 m of

di chl or onet hane and then conbi ned. The solution was dried over sodium

sul phate. The sol praciniiated faf PiCeynder \igorous SRRy asidiione{ 00w of @ ed under
reduced pressure aterdd&derfibebtaibtablrgtbdeal The pprdod wes filvessl oseralagged by NWVR

spectroscopy and ghetl d;lscrmére&hnelf wadHER RtV A R BRdi@n\_edstiesib@d. | n order
to renpve this salt the ﬁt was di ssolved in 50 m of dichl oronethane

and el uted over a“ qef‘faélé"bfo Ppad wetted wi th di chl oronet hane. The product
was recovered by elution with 700 m of the solvent mixture

di chl or onet hane/ meé.tvanbighielbw.poddee were wbitieednet® ac overalgteideamjudetivihe sol vent was
removed under reduggfcib@eesioe at 25C. The product was dissolved again in
80 m o dichl oronet hane andpreci pitated at OOC under vigorous stirring by
addi tion of 500 m_of diethyl ether in order to obtain a solid product. The

product was fil tefr@ﬁpr%'étrwaélcﬁﬁ@teé'??ﬂté‘% 5?'%3 Y HREE- Feifid Wehashed with
100 m of dietthyl deérngred antiVMBruspd auimtberal siarciandrand gorres@inded]tg 101% of | i ght
yel | ow powder wergmobtained wth an overall yield (conjugation

H-NMR (DMSO-ds) & (ppm): 9.25 (d, 1H, CH), 8.70 (s, 1H, NH), 8.11 (d, 1H,
GH), 7.95 (d, 1H, CH), 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, OCHa), 2.35 (m, 4H, CHs + 1h CHy).

BC-NMR (DMSO-d¢) & (ppm): 172.3, 172.0, 153.7, 139.4, 137.5, 133.5,
128.1, 126.2, 124.9, 124.0, 123.2, 122.3, 121.6, 120.8, 120.4, 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.

ESI-MS (Cluster +2) ...1128.2, 1150.3, 1172.3, 1194.3, 1216.3... (mass
increase +230.8 with respect to cluster +2 of mPEG-NH, ..897.4, 919.4,
941.5, 963.5, 985.5).

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

30 Example 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



+ purification) of 51% The product was characterized by NVR, ESI-M and
HPLC. The assay was determ ned by NMR using an internal standard and
correspomstedoton7i®i% w w. 1H NVR (DMSCQd 6) d (ppm: 9. 2BCiap2dbloeBiH) , 8. 70
(s, 1H, NH), 8.11 (d, 1H, CH), 7.95 (d, 1H, CH), 7.70 (d, 1H, CH), 7.51 (m
2H, CH), 7.42 (m 2H, CH), 7.31 (m 1H, CH), 5.05 (s, 1H, NHCH2), 3.90-3.40
(m CH2 PEG, 3.25 (s, 3H, OCH3), 2.35 (m 4H, CH3 + 1h CH2). 13C NMR
(DVBO-de) d (ppm: 172.3, 172.0, 153.7, 139.4, 137.5, 133.5, 128.1, 126. 2,
124.9, 124.0, 123.2, 122.3, 121.6, 120.8, 120.4, 117.0, 115.4, 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.
ESI-M5 (Cluster +2) ...1128.2, 1150.3, 1172.3, 1194.3, 1216.3... (nBass
increase +230.8 with respect to clusterat*2 of nPEG NH 2 ..897.4, 919. 4,
941.5, 963.5, 985.5). Exact nmss: mass exact discrepancy between recorded
spectrum and t heopetandialthisssyelbetic rim2d @ groégperpmsiugt wezpiginedence, the resul t ant
pol ymer conpound has a purity of at |east about 98% Exanple 4:

Purification of the& exaetikpd BELAGH forf QB lég@yﬁdg%tié?\f sty 2adBurltda BT Ml phase

fl ash chromat ogr ag% ﬁhs%mﬂhsﬁt' C ngrtoce s as descri belg| n %hq above Exanpl es
L and 2 was carr | BABACPTERA T PHRICQARTRSETE & GP8S 11m P ude pr oduct
wer e obt ai ned. 5 Theaunradwithh JNOF eartiBgeananked vith 3R ¢ af P-ebrpiirgatsizen step was
purified by normalt+ phesem. Tas krued podmt e aypley intsiwo GliquoBs olaagee Hor i zon

Syst em equi pped Wi fed ssaMNARYCH ik A86h RAFKAGLON obbodftDy 3086 gKRa SI L (Sil i ca)
(size 7 1 x 168 T cride product was divided into two aliquotes that

were purified separaf&V° 8ne’ ti me each (each aliquote respfactively 10. 86 g

and 10.8 g of t heTés y P cartridge was  equilibrated with 940 m of
10 dichloromethane/methanoi 96:4 v/v. Flow rate was 65 mi/min.
Sample loading was pérformed using a pre-packed SNAP samplet cartridge
(34 g) by dissolving crude material in 10 ml of dichloromethane, applying the
solution to the samplet cartridge and inserting the samplet into the SNAP
cartridge.
15 The SNAP cartridge was eluted, at 65 ml/min flow rate, with:
- 705 ml of dichloromethane/methanol 96:4 v/v;
- 1881 ml of dichloromethane/methanol 93:7 v/v;
~ 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
containing 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  step 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 25°C to
dryness, affording 8.11 g of conjugate product, which was dissolved again in
29 ml of dichloromethane, cooled to 2°C and precipitated under vigorous
30  stirring by addition of 150 mi of diethyl ether in 15 minutes. The mixture was
stirred at 2°C for 15 minutes, then 225 ml of diethyl ether were added. The
precipitated solid was isolated by filtration over sintered glass filter (G4), and
dried under vacuum at 25°C for 16 h to afford 6.95 g of test item as a white



The SNAP cartridge was equilibrated with 940 ml of dichl oronet hane/ net hanol
96:4 v/v. Flowrate was 65 m/mn. Sanple |oading was perfornmed using a

pr e- packestoShR7smapl et cartridge (34 g) by dissolving ecudw2emersial in 10
m of dichl oronethane, applying the solution to the sanplet cartridge and
inserting the sanplet into the SNAP cartridge. The SNAP cartridge was
eluted, at 65 mM/mn flowrate, with: - 705 m of dichloronethane/ nethanol
96:4 v/v; - 1881 m of dichloronethane/ nethanol 93:7 v/v; - 942 m of

di chl or onet hane/ met hanol 85:15 v/v. The first 999 ml of eluted solvent were
sent to the waste, then the eluted solvent was collected in 111 m vol une
fractions. Collected individual fractions were anal yzed by HPLC and
fractions containing the conjugated preguct conmpound with HPLC purity >98%
(pure fractions) were conbined. The residual aliquot of 10.8 g of the crude
mxture material fardehteipwedt-iFYRy.Seepningd sy HRT HEbesMps Btk fi ed. Sel ect ed
fractions fromthe purifications of the two aliquots of crude m xture were
conbi ned, the solvent was remved 3 reduce (&lﬁgressur_e %t ; C to dryness,
affording 8.1 1 gSgmRIdR; HPEEe B?“B‘Eﬁ pr theArERlIRLons suaglEL fgain in 29
of di chl or onet ane ®cool ed to 20C and precipitated under vigorous stirring
by addition of 15Q)$inthedis divebRAG-MH-0eami N 15 m nutes. The mi xture was
stirred at 2C for 15 mnutes, then 225 m of di et hyl ether were added. The

precipitated solid i sol at iltr nove S|n ere ass filter
(&4), and dried UNH\ABP%\%@%G@W%Q Q‘IHFS '850 e?Sdé Py %"eégs gl)of test item
as a whiteto $Pi glndey ayifogernatsesphere apg ttiet spiveny e repaved b PsipieT anal ysi s,

was 99% Exanpl e badeBynédaedd egaiire ae4BCf e rédibe (MEZPEG-0IH)) daoies conj ugat e of
K-

dried under vacuum (<40 mbar) at 40°C for over 2 hours.
The dried MeO-PEG-NH, (from above) was dissolved in dichloromethane
(35 ml) at 25°C under nitrogen atmosphere and 1,1’-carbonyldiimidazole
15 (1.02 g) was added to the solution and the mixture was stirred at room
temperature for over 2 hours. (lon-Pairing Chromatography (IPC): 2 95%
conversion) '
The reaction mixture was cooled to 0°C, then 230 mi of diethyl ether were
added over 1 hour under vigorous stirring. The mixture was stirred for 30 min
20 at 0°C and further 69 ml diethyl ether were added over 25 mins. The filter
cake was washed twice with diethyl ether (23 ml) and dried under vacuum at
max 40°C to constant weight to 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 dichloromethane (185 mi)

under nitrogen atmosphere and the solvent was removed by distillation

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 dichloromethane (3920 ml) and the

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

portion wise.

The dried MeO-PEG-NH-CO-Im was dissolved in dichloromethane (140 ml)
35 and the solution was added at < 5°C to the reaction mixture of K252a and



252a 1 Synthesis of MeO PEG NH CO- I m MeO PEG NH2 (MAL892, 8.06 g) was

di ssol ved in dichloronmethane (25 nml) under a nitrogen atnosphere and the
sol vent wa® 208moY®d by distillation under a reduced prePsUmP2@0/04B30C. The
residue (MeO PEG NH ) was then dried under vacuum (<40 nbar) at 400C for
over 2 hours. The dried MeO PEG NH2 (from above) was dissolved in

di chl oronet hane (35 nml) at 25C under nitrogen atnosphere and

1,1 -carbonyldiimdazole (1.02 g) was added to the solution and the m xture
was stirred at roomtenperature for over 2 hours. (lon-Pairing

Chr omat ogr aphy (I PC): 95% conversion) The reaction m xture was cooled to
00C, then 230 ml of diethyl ether were added over 1 hour under vigorous
stirring. The mi xture was stirred for 3-mn at 00C and further 69 n

di ethyl ether were added over 25 mins. The filter cake was washed tw ce

wi th diethyl ethefhemguaivps gigd el Tinaet CyvHEiFrasoHier waethert o const ant
wei ght to achi evehé&tiGo g5°cfaniizépt PEMBoNItiHEehparaige for whintiretes.qlACd: 2) Pol yner
conj ugation react ;GRerMedRESNHs6- | m (72.0 g) was dissolved in

di chl or onet hane (185 nder  nitrogen sphere.and .t he | vent was
femoved by opi | aeRRn iRt SR B05 BBl B B (0L R0
dried under a Vac&yfier wasplineg gt £5 Qtf°r47)%) gingtes, JiF & rafiogvde predicd 1 ) was

di ssol ved i n di chkoidermge:b@ne (3920 m ) and the solution was then cooled to
0C. Sodi um hydri deornk akié (9 mHiwab8ded WaRijuBIAE B 6Pt rABioWiIn®eure. TiHe dr i ed

MO PEG NH- CO- 1 m w5, AL R58ha(E8 by detiftlib bS5 Rkl a0 cdet#&sllb hnd the

residue was dried under a vacuum at 25°C to constant weight.
10
3: Purification and Isolation of the polymer conjugate

The crude mixture (81 g) was dissolved in 325 mi dichloromethane at < 35°C
for over 15 minutes and filtered over a Celite bed (3 cm). The Celite was
15  washed with 81 ml dichloromethane. The solvent is removed by distillation
under reduced pressure at < 35°C and dried to constant weight under 35°C
to achieve 77.0 g solid material. The solid material was dissolved in 770 mi
dichloromethane.
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 equilibrated with 3 | of DCM:MeOH=96:4 (v:v). For
each run 200 ml of the above described feed solution DCM:MeOH=96:4 (v:v)
(Loading 20 g) was injected and the elution was started with a flow of 185
25 ml/min and the gradient described below.

Minutes % MeOH
0.00 4

8.30 4

80.10 15

80.10 50
108.00 50

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



and the solution was added at < 50C to the reaction m xture of K252a andthe
m xture was stirred for > 30 mn at 00C. The m xture solution was then
heat ed t owd2@0z1e79kept stirring at this tenperature for pCO/EPROVINEs17 (|1 PC 1:
conversion of K252a > 96% . 1,1'-carbonyldiimdazole (7.11 g) was added to
the reaction mxture and the solution was stirred at 250C for > 30 m nutes
(IPC 2: ratio crude product: amde > 80:20). Formic acid (5 mM) was added
to adjust to pH 6 of the reaction m xture. The sol vent was renoved by
distillation at 25C under reduced pressure and the residue was dried under
a vacuum at 250C to constant weight. 3: Purification and Isolation of the
pol ynmer conjugate The crude m xture (81 g) was dissolved in 325 nm
di chl oronet hane at < 35C for over 15 m#smtes and filtered over a Celite bed
(3 cm. The Celite was washed with 8 1 nl dichloronethane. The solvent is
renoved by distil thetr Peity (ifdeP8%edlced pressure at < 35C and dried to
constant wei ght under 35C to achieve 77.0 g solid material. The solid
gt er : al 5vng_ di ssah%/@d,gmﬁb tﬁJrQ&mveduﬁda} @H&Q@%rbﬂ%ﬂr@ﬁg %ﬂ@c . ThE taéires srteri g: f L om
anple 5.2 is purified on nauer. pr.epar Vi S em usi ng as
KP-SIL 75L cartr 3%835"0(%%88?'&%9“5 IR el er o Bl BELML Do 15
appl yi ng the feed&FRatiTBnmetaee & istqved §id40 Reddlommegeee Al 8 | n- hept ane
and equi |l i brated @&iG. o3l diglyl BGM We0HEDS: 28C (apd \sjirredHor >el&chinutemn 200 ml of
the above descri begsifngadingietngt ik adiePsidd/eOH=96: 4 (v:v) (Loading 20 g) was
injected and the ut i , , rie ' -0 and the
gradi ent descri begk%‘léqsgé\}f%\%gg%tr%aﬁat r?ugfg)]élﬂ{\t/\egs{h};ﬁlg{ g{ﬂ‘éi‘g%g‘rﬁ@ﬁ‘g run. The
product was el uti AYhBefaetnd s5ed ipgcontariivgiantpp 2Eie oS ey iet 8l ect ed
anal yzed and p6ol edstaoeoT i nutty pigaihesiaccondingiie HPYQ fPp@ysiswBdB08%a) . The sol vent
is then renoved under reduced pressure at 35C. The solids are
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 of the invention,
15 e.g. as described in Examples 1-5. The tested conjugate compound (also
designated “test item”) is the oxazolidindionic conjugate of K2562a with PEG

(1892 MW).

Example 6: In vitro evaluation of [Cs 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 in dimethyl-

sulfoxide (DMSOQ) and then the solution was further 25-fold diluted with as-

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

nM, 300 nM, 100 nM, 30 nM, 10 nM, 3 nM and 1 nM.

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

30
The assay procedure is represented by an Off-chip Mobility Shift Assay
(MSA) and is reported below:



dried to constant wei ght under vacuum at 350C to obtain crude materi al
(37.92 g). The material is dissolved in 140 m dichl oronet hane and cool ed
to 2C. 70woi2otvoeetyyl ether is added at 2C and stirred f®CTEPI®OGTIUL €S.
1050 m diethyl ether is added at 2C. The suspension is filtered via a
suction filter. The filter cake washed with the nother liquor and dried to
constant weight to obtain 32.6 g purified drug substance. The purity

obt ai ned according to HPLC anal ysis was 98.99% The further exanples
descri be several studies performed with the polynmer conjugate

i ndol ocar bazol e conpound of the invention, in particular with the polyner
conj ugat e obtai ned through the synthetic process of the invention, e.g. as
described in Exanples 1-5. "The tested-&onjugate conpound (al so desi gnat ed
"test itent) is the_oxazolidindionic conj uqate of K252a with PEG (1892 MW .
Exanpl e 6: 1n vitrb&APURIPT GAMRRUNY eddiongal st MRURE (roKfigRe1000

oxazol i di ndi oni ¢ oWUIfTRYES eMihetl-spIERa (& milrgnd J@ ulodf x2 kinase soluidy was to
rreasuredl C50 1;' or R pRdpBiet gt @ss@‘?ﬁ&L[grmMmEseggﬁ(izrhs&m@étkﬁy-kﬁiwse. IThe_ t est
conmpound was di ss ; : z t hen. t.he sol ution
was further 25-f0?4§}6§%?éagsélg6rﬁv&e%cﬁ¥£“ s/f’aﬂ@l')‘&ﬁOE%Q %@'ﬂ@'ﬁ“ﬂ@&’%‘ﬂal t est
conpound sol ut P on %) PRé-SLH; e Pad {Ré%bat%g’tae‘%e"z?f PAREPPYIRe BRI
concentrations: 30008t ol DFOAs)HANrocBOSOPanNdre. 10 aepepddn K§@S)NM 100 nM 30
nM 10 nM 3 nM anyged uindv TeRed=A6e BaRr COUBRSISGIOASd<Bhiag ReSPMSANEhmb Oor assay

control was prepapRdichbdd) hadldhda b BelWdf Method used for the preparation of
the test conpound, i

he assay. procedure is repr nt ed an f-chip
VDb |y Shi Tt As Shye RRAS HRrT o5 Spe, B 4P BNt iy TRACabt Tt A Compound
sol ution, 5 ni'0of Sgigncel.brst thapred cCBKsHktrale QEidnR)kATRe cBraad)andet al  sol uti on
(My 5 MV, and 10qiHntitated X2 ki nase sol ution

4) The kinase reaction was evaluated by the product ratio calculated from
peak heights of product(P) and substrate(S) peptides (P/(P+S)).

15 The readout value of reaction control (complete reaction mixture) was set as
a 0% inhibition, and the readout value of background (Enzyme(-)) was set as
a 100% inhibition, then the percent inhibition of each test solution was calcu-
lated. ICs value was calculated from concentration vs. % inhibition curves by
fitting to 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(8) peptides (P/(P+S)).

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

Example 7: Acute dermal toxicity study in rats
The acute toxicity of the conjugate of Example 3 was investigated following
administration of a single dermal dose to the rat.

30
A single dose of 2000 mg/kg was administered to 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 estimated



were prepared with assay buffer [20 mM HEPES

(4- (2-hydroxyethyl)-1-pi perazi neet hanesul fonic acid), 0.01% Triton X-100, 2
nmv DTIT ( Iw@-2diodiemstreitol ), pH7.5] and m xed and i ncubacedreevomaciset | of
pol ypropyl ene 384 well mcroplate for 1 or 5 hour(s)* at room tenperature.
(*; depend on kinase) 2) 60 m of Term nation Buffer (QuickScout Screening
Assi st MSA; Carna Biosciences) was added to the well 3) The reaction

m xture was applied to LabChi p3000 system (Caliper Life Science), and the
product and substrate peptide peaks were separated and quantitated 4) The
ki nase reaction was eval uated by the product ratio cal culated from peak
hei ghts of product(P) and substrate(S) peptides (P/(P+S)). The readout

val ue of reaction control (conplete readt- on mxture) was set as a 0%

i nhibition, and the readout val ue of background (Enzyne(-)) was set as a
100% i nhi bi ti on, eKeA[" 1fef Jertei@bpdy YA ?"‘F‘E)Waﬁ)‘f*keéé‘bﬁ’ol"é@( 408t i on was
calcu | ated. | C50ovatiasenwathe ckih.Clk adseitent wanadoosbeatt tpeitaloat asdpse % i nhi bi tion

curves lby Ii Eiti)ngvtgllﬂn@ofﬁQrWRg &ﬁpagg{tqms]tbf@gﬁssirép@rawrV@rec'{h@d Miywase ][eacti on
was eval uat e Yy r r (0] e S (0]
o i S o e

product (P) and_su Efg \gi“g t he conjugate
agai nst TrkA was JE2UAM 2% he Tr"@é‘f)‘& A7HYVasEs PRSTLRRe PEFRF ence conpound
(St aur ospori ne) agn. migh the tdsiitepais digecBipRtagivith Tihekie Arstripuafl sxathaticdilumar i zed in

Figure 7. Exanpl ewds pldsedtoRerd®d fiddted!sdx b thy whdidlgigernbly héld 1 pldte bacut e toxicity
of the conj ugate Qﬁc.rﬁmgmrﬁnk%fmmmmﬁ% leHgh GG R B Baidgl Nl Stration of

a single dernmal dose

adni ni stered to a’§FGusot o34 ey t%\%fﬁp%dr?%i‘?ﬁlwé' PEHPRRPS ngltre% %\ﬁ hour
period. The dd9 befiosite weshbelubedy desied dree legany remaining test item using

lukewarm water. Throughout the study, all animals will be checked twice
daily. 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 the
15 study, on the day of dosing (day 1) and on days 8 and 15. After a 14 day
period all animals were killed and subjected to a necropsy examination.

No mortality occurred and no clinical 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 animais. No internal abnormalities were found at 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 level of 2000 mg/kg.
The lack of mortality demonstrates the LDs, to be greater than 2000 mg/kg.

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

The purpose of this study was to evaluate the toxicity of the test item in rats
after daily dermal administration (6 hours exposure) over a period of 13

weeks and fo investigate possible recovery from any potential treatment-



fur was renoved fromthe dorsal surfaces of the trunk over an estinatedarea
of 10% of the total body surface. Care was taken to avoid any damage or

abr asi on wo 20tv73195n. The test item was adm ni stered topctaipkgooms7sa’ dose
volunme of 4 m/kg body weight, just after its preparation. The required
aliquot of the fornmulated test itemwas spread evenly over a gauze
nmeasuring 2.5 x 2.5 cm The gauze patch was then placed onto the animal's
skin, with the test itemin direct contact with the skin. A strip of
synthetic filmwas placed over the treated site and the whol e assenbly held
in place by encircling the trunk of the animal with a length of elastic
adhesi ve bandage. After a period of 24 hours, the tape dressing wll be
renoved. The treated skin site was them7gently washed free of any renaining
test itemusing | ukewarmwater. Throughout the study, all animals will be
checked tw ce dai epted&ffpairgver aperied ‘?5)%ﬁ?ﬁsﬂ‘é'a"efv@?kss'ﬂﬁ’ﬁ%"’“@\“"qt'éar@ﬁ'? on to

treat nent on dosi wgsalsppaatedately 30 min, 2 and 4 hours after dosing on
day 1, then daily for a total of 14 days. Each ani rral was wei ghed on the
day of aIIocationtothe st udy n_th nd on days 8
and 15. After a 1 ?rOUpS ea% 9 1? matle gndld?yfep"alec%% Bg\ﬂ%rai% jtaect ed to a
necropsy exami hat I 8¢ N@'erﬁb‘F‘P%{F‘i’ ‘("V‘ ?YE’(‘:W"@E? f&ﬁﬂeﬁﬂ“t?ﬂr‘?drYY"EéiFevé‘i‘gns wer e
observed in nal e ovmiesiredcevegriheradt derd by dangel ebrdicatiorua yosa@reai§e@s2.$ n body wei ght
observed in the aphdBingkddaytidias esdeddfivelweBksSTratiyr: YRS niMdeRi 2yt he expect ed

range for Lhis SPRENPSANG AA.E1 oBI HBIR riQehidl SEARGLARNGLER | t1es vere

found at necropsy In term nat |on 0

abnormal i ties wer 8054 Py B AR (1ahle Y pauR Wby & ve pidiga F@g‘ﬁlgfoé i ndi cate
that the test 1eonpatirex hes nduded)i thedfifheatd eonird lgeupsafTablel 1 gibng der mal
exposure over a 2fumd 4 RAE iOebspdctivaly). earerbeoddry 20000sniayl. kg aadfifee, $ ack of

mortal ity denpnst Eﬁéllﬁé Eb% fﬁ%&oﬁn‘%t@em 5cﬁ'f§t9q{\a és%&' 9@%%5’8%&%92 Exanpl e 8:
13 week dermal toxicit Inrats w? a} vge
group n mbers 5-8, respectively), and 1 contro groupy including 3 males and

3 females (Table 2: group number 5), were treated as the main groups for
15 toxicokinetic evaluations.

The group identification and animal numbers assigned to freatment are

summarised below in Table 1 and 2:

Table 1 (Main groups}):

20 Table 1
Rat numbers
Group Treatment | Level Main phase Recovery phase
Number | {(mg/kg/day M F M F
) (even) | (odd) | (even) (odd)
1 0 Control | 2-20| 1-19 |22-30| 21-29
2 0.5 Low |[32-50]| 31-49
3 25 Medium |52 -70]| 51-69
4 5 High [72-90| 71-89 | 92— 91-99
100
Table 2 (Satellite groups):
25 Table 2
Group Dosage Treatment/ Rat Numbers
Number |(mg/kg/day) Level M F
(even) (odd)
5 0 Control 102-106 101-105
6 0.5 Low 108-124 107-123




recovery period The purpose of this study was to evaluate the toxicity of
the test itemin rats after daily dermal adm nistration (6 hours exposure)
over a pewpadioaf72®3 weeks and to investigate possibl e recomEPegoofosat any
potential treatnmentrelated effects over a period of 4 consecutive weeks.
The toxicokinetic profile was al so eval uated. Three groups, each of 10 nale
and 10 fermal e Sprague Daw ey rats (cf. Table 1. male nunbered with even
nunbers, fenmale nunbered with uneven nunbers) received the test item by
derrmal application at dosages of 0.5, 2.5 and 5 ng/kg/day for 13
consecutive weeks (Table 1: group nunbers 2-4). A fourth simlarly
constituted group received the vehicle alone (purified water) and acted as
a control (Table 1: group nunber 1). Fi%e additional aninmals for each sex
were included in the 7hi g and5control%%r{o psz(TabI e 1;5101ro p nunbers 4 and
1, respectively) for fecavery®asses | tii offa .3, satel lite groups
for toxicokinetics—hetddt-ng—9—rral jgh‘n Oq.ﬂ%?}eﬂ S \:H%?e 2: groupgnumgers
5-8, respectivel y%i and 1 control grou i ncl ud 3 nal es and 3 femal es
(Table 2: group nufbEsatmgnt S%ér‘“@ret'?"g‘ﬁ'f‘% eaﬁ df“f’né‘p%"i’?tw Dapes iy
t oxi coki neti ¢ evalheadtdriosfglosich drrigtianugh thedetﬁs,mﬁﬁ@ammmredatn@eamwt nunber s
assi gned to treat yBhicd&in, SENIBIGhdithuRelicaWalué actaingtothaxaisle Bslowlabl e 1 ( Mai n
groups): Tabl e51 Rat nunbers Group Treatnent Level Main phase Recovery
phase Nunber (ny/ kg/ day MF M Fg (aeven) (odq’) geven) (odd) 1 0 Control
220 1 - 19 22 30 ?gandescharf rmati 0

Very shght erythema (barely perceptible) 1

Well defined erythema g

Moderate to severe erythema
Severe erythema (beet redness) to eschar

formation preventing grading of erythema 4

Oedema formation Value
No oedema 0
Very slight oedema (barely perceptible) 1

Slight oedema (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 the area
of exposure) 4

Results

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

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

recorded and food consumption of freated animals remained comparable fo

controls throughout the study.

15 No 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 observed in animals of



2 0.5 Low 32 -50 3 1-49 3 2.5 Medium52-70 51 -69 4 5 Hgh 72 - 907 1
-89 92- 9 1 - 99 100 Table 2 (Satellite groups): The treatnent sites were
exam ned weachiodgy79sappr oxi mately 3 hours after the starPCofEPd@®ionTgl?
Irritation of the sites, when conpared to the adjacent untreated skin, was
assigned a nunerical value according to the table bel ow. Erythema and
eschar formation Value No erythema 0 Very slight erythema (barely
perceptible) 1 Well defined erythema 2 Moderate to severe erythenma 3 Severe
erythema (beet redness) to eschar formation preventing grading of erythem
4 OCedema formation Value No oedema O Very slight oedema (barely
perceptible) 1 Slight oedema (edges of area well defined by definite

rai sing) 2 Mderate oedena (raised appr®i mately one mllinetre) 3 Severe
oedema (raised nore than one mllinetre and extendi ng beyond the area of
exposure) 4 Resul high Resetgrertand it feralesrbrediur fopei ¢3Hraleirdr 28 tlri ng t he
study (one fenual erdversiniity at the end of the recovery period. No other change of

toxicological significance was observed.
No changes of toxicological significance were observed both from clinical
5  chemistry and urinalysis.

Terminal body weight was comparable between control and treated groups.
No changes in absolute and relative organ weights of toxicological
significance were observed.

10
No treatment-related changes were noted after macroscopic and
microscopic observations.

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

15 generally below the LLOQ (lower limits of quantitation, =-49.9 ng/ml) 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 slightly >LLOQ between
2 and 8 hours post-dose. Measured values were not proportional o the dose
level.

20 Similar 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 >LL.OQ 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 >L.L.OQ between 4 and 8 hours post-

25  dose 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 a 13 week period.

30 Conclusions
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 when compared to controls, was not considered of



t he hi gh-dose group died on Day 40 of the study) and no treatnent-rel ated
clinical signs were observed. No relevant differences in body weight were
recor ded woaofoaoe79sonsunpti on of treated ani mal s remai nedTmEPr@aNadsie t o
controls throughout the study. No signs of irritation were observed at
treated sites (irritation index was 0). No treatnent-related | esions were
detected at the ophthal m c exam nation perfornmed at the end of the
treatment period. From an haemat ol ogi cal point of view, |eucopenia observed
in ani mals of hi gh dose group and in femal es of nedi.um dose group showed a
partial reversibility at the end of the recovery period. No other change of
t oxi col ogi cal significance was observed. No changes of toxicol ogical
significance were observed both from cl4od cal chem stry and urinal ysis.
Term nal body wei ght was conparabl e between control and treated groups. No
changes i n absol utaicelegiral EPatange 2bit y4A dusvgRIgsitse. ga5R BB GPal

si gni fi cance wer e redisieny @k supfortéd lgaihymittoscoplc abandesc Miamgja@s, theehigh-not ed aft er
nacggscipl cI and %Qe%%%/@{@??%o?@e?éaﬁ§ be ﬁ@rwovml }aw@@ﬂf%l‘s@tég&%:_ E%E_' ?|e“ cs,
on Day 1, plasma |ev st, I.temwer ener Y. bel pw ower
limits of quanti tg?vle_g(l'ﬁ'?mguz{g% En T wae?‘rj\ae"?‘rg?"éqg aaﬂﬂpé?%ﬁ%ﬁ)é%ts F %5ei ving 0.5,
2.5 and 5 ng/ kg/ dayeH of Feveekst item when only individual aninals

occasi onal | y showsdsutaloti@msrsd isghitlé yanakskOGhdvet et rthe teahder ihooly s post - dose.

Measured val ues Wefifindi@hbsBiboP@blgh @RALmiMolitie dose level . Simlar results
were observed at weeks 4 and 13, when a | ower incidence of absorption was

detected. This was particularly evident at week 4 in the males, which

showed occasi qpal Eyamried: &3 pesl feymal texigi s dicin falbity fallqyed by a 4
90 o

weekK recovery pe

The toxicity of the test item was investigated in rabbits after 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

15 period 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 item 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 conirol (Table 3, group number 1). Control and high dose groups
(Table 3, group numbers 4 and 1, respectively). included 3 additional
animals per sex for recovery assessment.

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

Table 3
Rabbit numbers
Group Treatment Level Main phase Recovery phase
Number | (mg/animal/day) M F M F

(even) | (odd) | (even)| (odd)
1 0 Control | 2-12 1-11 14-18 | 13-17
2 0.5 Low 20-30 | 19-29
3 25 Medium | 32-42 | 31-41
4 5 High | 44-54 | 43-53 | 56-60 | 55-59

30



hours post-dose only in animals receiving 5 ng/kg/day of the test item and
at week 13 in the females (values slightly >LLOQ between 4 and 8 hours
post dose wol2g10at72Bs5ng/ kg/ day). No detectabl e | evel s wer @eCrEesama67siDr
animals of group treated with the vehicle alone. On the basis of the above
results, no accunul ation has occurred after daily adm nistration over a 13
week period. Conclusions No adverse effects were seen at any of the dose

| evel s of the test iteminvestigated (i.e. 0.5, 2.5 and 5 ng/kg/day). The
slight |eucopenia observed in the treated animals when conpared to
controls, was not considered oftoxicological inportance as it was of |ow
magni t ude, generally not doserel ated and not supported by any m croscopic
changes. Therefore, the highdose of 5 ng/.kg/day is considered to be the No
bserved Adverse Effect Level (NOAEL) for the test itemafter daily dernal
admi ni stration toThatdowne investipaipisogteref petfarmedeRajly deienl|siges. ofodpl asma sanpl e
anal yses showed tkﬂl@lf;ht“ﬁ@j &oﬂﬁlmpi;&rﬁﬁila&r&scam doseraibmends ling tebEertxtes, t hough t he
dermal route. Olick ;%‘thoﬂ)é/ }i}ﬁe%h%a@'cﬁ{s mqua(P)ﬁbcﬁ/' vt/e\{gh§to¥b‘3¥ w‘e%htr @bs@' ts followed

by a 4 week recovery XI Cl m was i nvestigated
in rabbits after a\artwma%?mm%a?ww?ﬁéww “8&09*&%%”1'“8&&5 of 0.5, 2.5 and
5 ng/ ani mal / day oBepd aammiesi wite taken fiopeack nimglor Baol @py Weelb i &Ry pot ent i al

t reat ment - r el at edigibi@pticevangiona peri od of 4 consecutive weeks. Three
groups, each of 6 nmale and 6 ferral e New Zeal and V\hi te Specific Pathogen
Free (SPF) rabbits (cf Tabl e dnuncﬁd tq ghugg@ers femal e
nunmbered wi th unevBn! ?ﬁfﬂ‘rﬂ‘é?’?ﬁ We?eeeé‘%ri"{}% IR gg?rox"?ae °d appl i cation
at dosages of 0. 5thestat efrrgsiag, fjitan ordhe wtgs whep cangpared to the adjacent

10 untreated skin, was assigned a numerical value according to the table below:

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

Severe erythema (beet redness) to eschar
formation preventing grading of erythema 4

Oedema formation Value
No oedema 0
Very slight oedema (barely perceptible) 1

Slight oedema (edges of area well defined

by definite raising) 2
Moderate ocedema (raised approximately

one millimetre) 3
Severe cedema (raised more than one

millimetre and extending beyond the area

of exposure) 4

15 Results
No treatment-related mortality occurred during the study (one male from the
recovery control group was humanely killed on Day 29 of the study) and no
treatment-related clinical signs were observed.

20 No signs of iritation were observed after macroscopic observations of



consecutive weeks (Table 3, group nunbers 2-4, respectively). A fourth
simlarly constituted group received the vehicle alone (purified water) and
act ed as woconia7et9s( Tabl e 3, group number 1). Control amrdThPgéI@Eme7 gr oups
(Table 3, group nunbers 4 and 1, respectively) included 3 additional
animal s per sex for recovery assessnent. The group identification and
treatment are summarised in Table 3 below Table 3The follow ng
investigations were perfornmed: daily clinical signs, body weight, food
consunpti on, macroscopi ¢ observations of the treatnent sites, clinical

pat hol ogy i nvestigations, term nal body weight, organ weight, post nortem
macr oscopi ¢ observati ons and hi st opat hol ogi cal exam nation. Bl ood sanpl es
were taken fromeach aninmal on Day 1 angh Week 13 for toxicokinetic

eval uations. The treatnent sites were exam ned, each day, approxinmately 3
hours after the streatdd stiés.dosing, Irritation of the sites, when conpared to
t he adj acent untreated skin, was assigned a nunerical value according to

the table bel ow. Eryt Q/gmif%;ggcegﬁﬂbgg W%er@fé rggb{cl}égledg%gl}pe ﬁ&&(/tahﬁ’”a 0 Very

. |

slight erythema ( gr%ﬁy percepti . erythema 2 Moderate to
severe erythem 37°3eGAPEMRIPY eI TEHEf qryseal rep it eaaNargbls TR ETHAR f or mat i on
preventing gradling of erythema 4 Oedena formation Val ue No oedema O Very

3 | ic_ght doedena ( banehy opei6@PEaRingdon berBrh@ht: teedesmnd wdgest @fiodar ea wel |
efi ne

no treatment-related lesions were detected

For haematology and clinical chemistry, no changes of toxicological
10 significance were recorded.

For what concern toxicokinetics, at week 1, plasma levels of the test item

were slightly >LLOQ (lower limit of guantitation, = 51.30 ng/ml) in the

majority of males receiving 2.5 mg/kg/day of the test item and in females
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. Absorption

was not proportional to the dose level.

Very low absorption was also observed at week 13. Values >LLOQ were
20 generally reported between 2 and 24 hours post-dose. The absorption was

slightly higher in females than in maies.

No detectable levels were measured for animals treated with the vehicle

alone.

On the basis of the above results, no accumulation occurred after daily

25 administration 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.



by definite raising) 2 Myderate oedema (raised approxi mately one
mllimetre) 3 Severe oedema (raised nore than one mllinetre and extendi ng
beyond t woanma7ofosexposure) 4 Results No treatnent-rel aCedkPowoalsity
occurred during the study (one male fromthe recovery control group was
humanely killed on Day 29 of the study) and no treatnent-related clinical
signs were observed. No signs of irritation were observed after nacroscopic
observations oftreated sites. No relevant differences in body wei ght were
recorded during the study and food consunption of treated ani mals renai ned
conparable to controls. At the ophthal mc exam nation perfornmed at the end
of the treatnent period, no treatnent-related | esions were detected For
haemat ol ogy and clinical chem stry, no-ghanges of toxicol ogical
significance were recorded. For what concern toxicokinetics, at week 1,

pl asma | evel s of Checlusiost i tem were slightly >LLOQ (lower limt of
quantitation, = 5ko3dveig/ dfedts waret d2en BRAGIIftine dike MBREICSF theasst ey 2. 5

Y k9l day,of the_Eeminlda 830, i ERBhRTIES oMol Beih SRR EEAY | ehoved
val ues slightly >PL gdﬂ‘né’s f%ﬁ'?ﬂ%dn? &E’s@%ﬁ?’?‘%g&éﬁgﬁﬁ? y hi gher in
mal es conpar ed?t o (N @thelﬁﬁ’slt?ﬂp?ﬁﬂ’ﬁwﬂmmﬁ@ﬂm'ﬁ'ﬁ*ﬁﬁm foirehbils Owebat he dose

| evel . Very | ow abstptisareeas al so observed at week 13. Val ues >LLOQ were

general |y reporteg.Del WeGRsRa AL AndhREE ShdRE Lind ARE test iin 3DSAY PL T ON Was

minimally absorbed through the dermal route.

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

15 A 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 hypodermic needle
attached to a syringe of suitable capacity, at a dose volume of 10 ml/kg body
weight. Throughout 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

25  atthe 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

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
expected range for this strain and age of animals. No internal abnormalities



slightly higher in females than in males. No detectable |evels were

measur ed for

animals treated with the vehicle alone. On the basis of the

above reswbteio/a1e79accumnmul ati on occurred after daily admporatre@biosTsipver a
13 week period. Term nal body wei ght was conparabl e between control and
treated groups and no changes in absolute and rel ative organ wei ght of

t oxi col ogi cal

observati ons
effects were

(i.e. 0.5, 2.

ng/ kg/ day is
for the test
period of 13
itemis only

significance were observed. After nacroscopic and m croscopic
no treatnent-rel ated changes were noted. Concl usi ons No adverse
seen at any of the dose levels of the test iteminvestigated

5 and 5 ng/ani mal/day). Therefore, the high-dose of 5
considered to be the No Cbserved Adverse Effect Level (NOAEL)
itemafter daily dernal admi-nistration to rabbits over a
weeks. Results of plasnma sanpl e anal yses showed that the test
m ni wateldpteatpd s eperRNiInea 3 thgIneerersy er@minglions BoekeorBligRpl e 10: Acute

i ntravenous t oxi ciwkig odandy ai the injadtisn Silke acute toxicity of the conjugate of
Exanple 3 was investigated after intravenous adm nistration (10 m/kg in

physi ol ogi cal

saline) of a single dose to Sprague Dawl ey rats followed by a

14- day observat i ofhgserrestls indicalp Mgk ¢hegeopiugate hadsnerigxie effpe] of therdl e ani mal s

was dosed at

2000 fongilikda sifvild iFRdvBnole bemifisteBch aiatdasd lBesl braoowimatked test item

at the selected l%ﬁcﬁrlweghyéﬂlyﬁm&%méaﬁé rem@%@etr&eemhéoamgy fldgn into the

tail vein using a

capacity, at

itabl e
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all aninals were tdsteeked tw ce daily.

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 5-trifluorothymidine resistant mutants in mouse lymphoma

15 L5178Y ceils after in vitro treatment, in the absence and presence of
S9 metabolic activation, using a fluctuation method. This method may detect
gene mutation, clastogenic and aneugenic effects.

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 metabolised by the
enzyme thymidine kinase (TK) into nucleosides, which are used in nucleic
acid synthesis resulting 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 cells, 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 little or no TK activity remains.

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



Ani mal s were exam ned for signs of reaction to treatnent on dosing,
approximately 30 mn, 2 and 4 hours after dosing on day 1, then daily for a
total of Weomps279Each ani mal was wei ghed on the day of palriEpe@ioarsit o
study, on the day of dosing (day 1) and on days 2, 8 and 15. Al aninals
were killed at the end of the observation period and subjected to necropsy
exam nation. No nortality occurred in both nale and femal e ani mals. The
clinical sign observed in all animals on the day of dosing were reduced
activity and piloerection. In a single femal e was noted hairloss on the
dorsum during the second week of the study. Changes in body wei ght observed
at the end of the study were within the expected range for this strain and
age of animals. No internal abnormaliti4swere detected in any animals at

t he necropsy exam nation. No abnornmalities were observed at the injection
site. These resul Pinaiedi &b et fgpict HBOWOAYGAt B RalPAS fBY%Sec Péffect on the
rat follow ng a smetjllehdantreas.diteuse eidm TH sutetdni sysierain 11 cRYseousevel of 2000

gﬁ/ kg body wei ght ;ymgmnl)é déilsﬂ@lﬁ b@dnimmgaaatacﬁii@a_anmn@te@t@@@é m,a;zlm.i\gaplthe ani mal Sh
e test 1temwas_ }o el D166 e, veln at the
dose | evel test ed.K bE%%CJO?/Je';’ %ffggr%ﬁatr%nm?ﬂh{){'g%}@%‘d]%%%ﬁg%%%@?fI ynphoma

a

cell's (fluctuaPi oH"en'er’ﬂ%@KWH@UF%Q’PP?OE‘@M"V@%E”&% HEE™s Yrehitageni ¢
activity by assayileny Par5AMe1-108duend ésnaeskpted thyi hbshoefothlygoudatene r esi st ant
mutants i n nouse hythpieyra L5178Y cells after in vitro treatnent, in the
absence and presence of S9 netabolic activation, using a fluctuation

met hod. This nethod may detect gene nutation, clastogenic and_aneugepic
effects. The nut at PORCEEI4TPHET %%fay BE P HCS %m%df‘lfd% q'ﬁr'cbﬁté\oé'eo(ﬁ on the

i dentificatiori0of TEDleEBnicwlonies essigndiedcds smal or Ibwe divkasrbesi evalyptedt 0 a t oxi ¢
t hym di ne 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
modulates the growth rate of cells.
15
The test item was found to be soluble in RPMI 1640 complete medium at the

concentration 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/mi
both in the absence and presence of 89 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 pg/ml.

25 In the absence of S9 metabolic activation, using the short treatment time,
slight reduction of relative survival was noted at several concentrations
without a dose relationship. Using the long freatment time, toxicity was
observed 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 foxicity was observed
at any concentration tested.



anal ogue trifluorothymdl pe (TFT). This anal ogue can be netabolised by the
enzyne thym di ne ki nase (TK) into nucl eosi des, which are used in nucleic
aci d syntwe=nm/a7emal ting in the death of TK-conpetent cellrEp2008/06mi7 ci ent
cells, which are presuned to arise through nutations in the TK gene, cannot
met abol i se trifluorothymdi pe and thus survive and grow in its presence. In
the L5178Y nouse | ynphona cells, the gene which codes for the TK enzyne is
| ocated on chronosone 11. Cells which are heterozygous at the TK | ocus
(TK+/-) may undergo a single step forward nutation to the TK-/- genotype in
which little or no TK activity remains. The cells used, L5178Y TK+/-, are
derived fromone of the two clonesoriginated froma thym c tunour induced
in a DBA/ 2 nouse by nethyl chol ant hr ene:-46Fhe use of the TK nutation system
in L5178Y nouse | ynphorma cells has been well characterised and val i dated
(Cive D, JohnsonBied Spéea dexichy resplis SBRINEEG N BPOWFETIN0EY Rk d%8i on and
characteri zati on ofiedehéent 2dsa@Yiol Ktatiormpou S-aiflbgrofnodine resistagperwagsay syst em
Mitat Res. 1979 Jﬁ&foﬁ‘%dl%mé‘gﬂe 408.19vei@ B8 cibad RGEERAMg RYlenDSt of the

regul atory authorities. The nouse |y h R assay o?ten produces a bi nodal
size distribution of TET resistant colonies designated as smal| or |arge.

It has been eval uat d@ssenbe: pSPnt AEIEEFonRosaYeldI®Y i ons withijn the active

allele (intragenic event) produc@inedhaes)col onies. Small colonijes result in
part fromlesions th i al so a

rat—affeet—rot—onty—the—active TK attetebut
f1 anki ng gene whose |&xpr essi ofi nodul®t es P98 GPOWMHN: §REBIEE cel I's. The test
itemwas found to be,soluble in FPN@416405@@qpb@a§mm§gbam3ﬁu the

concentration of 50.00—mgtA—=A “relin:ua.g LULUA.L.LZ assa S
performed. Based on [2he solubflity 3 000,'3571, 2551, 1822 and 130
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 control treatments were included in each mutation
10  experiment in the absence and presence of 89 metabolism. The mutant
frequencies in the solvent control cultures fell within the normal range.
Marked increases were obtained with the positive confrol treatments

indicating the correct functioning of the assay system.

15 It is concluded that the test item does not induce mutation in mouse lymph-
oma L5178Y cells after in vitro freatment in the absence or presence of S9
metabolic activation, under the reported experimental conditions.

Example 12: Photomutagenicity assay in bacteria (S. typhimurium and

20 E. coli)

The test item was examined for photomutagenic activity by assaying for
reverse mutation to prototrophy in the prokaryotic organisms, Salmonella
typhimurium and Escherichia coli, after exposure to light.

25  The three S. typhimurium tester strains, TA1537, TA98 and TA100, and the
E. coli tester strain, WP2, were used. The bacteria, co-plated with the test
itern in soft-agar, were irradiated with various doses of UV light.

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



results, the test itemwas assayed at a maxi nrum dose | evel of 5000 ng/ m
both in the absence and presence of S9 netabolism A w de range of | ower
dose | evaeve 2svig2ioncl uded in the treatnment series: 2500pCIa®0009628517 313,
156, 78.1, 39.1 and 19.5 nmg/m . In the absence of S9 netabolic activation,
using the short treatment tinme, slight reduction of relative survival was
noted at several concentrations wthout a dose relationship. Using the | ong
treatment tinme, toxicity was observed at the two higher concentrations
reduci ng the relative survival at approximtely 60% of the concurrent
negative control value. In the presence of S9 netabolic activation, no

rel evant toxicity was observed at any concentration tested. Based on the
toxicity results obtained in the prelimmary trial, two i ndependent assays
for mutation to 5-trifluorothymdine resistance were perforned using the
dose | evel s descr byoaton andtAmesf18B3.owi ng table 4: Table 4 Assay No.: S 9
Treatment Dose level (mg/m) Tinme (hours) 1 /+ 3 5000 2500, 1250, 625 and
313 2 24 5000 ZSOQhetes%ﬁngQ%\g ?%jas%guﬁoran sterﬁe(ﬁQQ&’wa"tgﬂl 2551 1822 and 1302

No rel evant increases in uenci es were obser Iomnng
treatment with théhg igsititemwas,asigied 'H CpeEH st P 'B?@%”@h%o © ‘?’e net abol i sm
Sol vent and poSi t bY® palplateranti atfeus ipwargencenifgiipes sperell alhBroxMatal BH™ nut at i on
experiment in theghssnese a0 soessnea sfo Gfiaet abolidayspaddieUviut ant

frequencies in thg 50 lv}égengele%%gtfsroéaclp Hé&éﬂllélet%stéreétrlammnt e 'Eaéig"@f fermal range.
Mar ked i ncreases were obtal ne

tive control ‘treatments
i ndi cating the cofP¥etms QiE% ATy Nt refeﬁ%? SRS ?b ghved at

cancentration of the test item or at any UV |rradlat|on 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
15 ug/plate. The prepared plates were exposed to the following UVA and UVB

doses (Table 5):

Table 5

. UVA uvB
Tester strain (Jfem?) (Jiem?)
0.4 -

TA1637 0.2 -
0.1 -

0.2 -

TA98 0.1 -
0.05 -

0.04 -
TA100 0.02 -
0.01 -
0.004 0.004
wp2 0.002 0.002
0.001 0.001

Results
20 The test item did not induce two-fold increases in the number of revertant

colonies over the background UV effect at any dose level of the test item, in

any tester strain, at any UV irradiation dose.



It is concluded that the test item does not induce nutation in nouse |ynph
oma L5178Y cells after in vitro treatnent in the absence or presence of S9
met abol i cwacbiwmeri9en, under the reported experinental ceodiEPe@sc7sExanpl e
12: Photonutagenicity assay in bacteria (S. typhimuriumand E. coli) The
test itemwas exam ned for photonutagenic activity by assaying for reverse
mutation to prototrophy in the prokaryotic organi sns, Sal nonella

t yphi muri um and Escherichia coli, after exposure to light. The three S.
typhi muriumtester strains, TA1537, TA98 and TA100, and the E. coli tester
strain, WP2, were used. The bacteria, co-plated with the test itemin
soft-agar, were irradiated with various doses of WV |ight. The procedures
adopted were devel oped by Ames e a/., 1475 and revi sedby Marop and Anes,
1983. The test itemwas used as a solution in sterile distilled water. The
test itemwas ass&geslisions t he toxicity test at a maxi num dose | evel of 5000
nmg/ pl ate and at faus cbewesd @anaRNbstaleinomes Spaheacteatvergepinatonat el y hal f | og

intervals: 1580, §9/970n %@pﬁimgnuﬁporqfs%/lﬂl}a%ﬁ whiVPeathABh6 sRarRd UV doses
were sel ected for eac ‘EPX%?E ester strain on the basis of the nmaxi num
i

tol erated dose. N& HEIEFAH ty was observed at any concentration of
the test item®r at any UV irradi ati on dose. Two i ndependent experinents
wer e perfornmed usErgnglées: Bhadreosome abgredtiahsd rChinesh bamstdihevatyesdlis | t em was
assayed at a nmaxi inwitreltPhetomatagknicify a5eY) ng/plate and at four |ower dose

| evel s spaced by two-fald di 0 625 a 13 .ng/ pl ate. The
prepared pl ates Peétewﬁgsweaa afsgye[dr}%r e %qg/to g OVAYER %\%% es"és (Table 5):
Table 5 10 Chinese hamster ovary cells, following in vitro reatment in the absence a

presence of UVA/UVB irradiation.

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

2500, 1250, 625, 313, 156, 78.1 and 39.1 pg/ml both in the absence and
15  presence of ultraviolet light were employed in the assay.

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

(HBSS).

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

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

The experiment included appropriate negative and positive controls. Two cell

cultures were prepared at each test point.

Dose levels were selected for the scoring of chromosomal aberrations on the
25 basis 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 selecied for scoring were 5000, 2500 and 1250 pg/mi 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 test item, no statistically significant increase in



Results The test itemdid not induce two-fold Increases in the nunber of
revertant col onies over the background UV effect at any dose level of the
test itemvoinlcaTy79sester strain, at any UV irradiati on #o3&Poob1837 ons |t
is concluded that the test item does not induce reverse nutation in

Sal nonel | a typbi nurium or Escherichia coli, when treatnment was perforned in
the presence of UV light. Exanple 13: Chronosone aberrations in Chinese
hanster ovary cells In vitro (Photonutagenicity assay) The test item was
assayed for the ability to cause chronosomal danage in Chi nese hanster
ovary cells, following in vitro treatnent in the absence and presence of
UVA/UVB irradiation. One assay for chronpbsomal damage was perfornmed at dose
| evel s of 5000, 2500, 1250, 625, 313, 1&6, 78.1 and 39.1 ng/m both in the
absence and presence of ultraviolet |ight were enployed in the assay.

Sol utions of the thesitcidenenpiresile bparep aabercations, kHalnding oBakcvdoedasSal t Sol uti on
(HBSS). Both in th&anARIGHRE theadBIBvaRl RN Cuedfwas\ibian@Bin thé BiseaRIdrs wer e

treated for 3 hou hevibahiygst tinme of 20 hours, corres di t
- f e, : pondi ng to
approxi mat el y 1.55%§%pg%§c?39&ﬁ%s used. The experinment included appropriate

negative and posi Bla{R¥calyRERPRt inofsRaesIR P TWEPR" of &X' ReBY RUAURd at each
test point. DoSe lieleing ankexsludied aspelerird efsenvérelolapimitiagmetts ¢HT Bfros onal
aberrations on thgodias bsntrok Mitaychyd atdoiehdxypsofaleh icktms thel dosentt r eat ment s as

determi ned by thegreduct i-qn glJ counts at the time of harvesting. S
: QML ¢ _ g. Since
no remarkabl e tOX|8|ty %as o%%g&ved over the whol e dose range, the

Conclusions

10 On 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.

15 Example 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
373 cells freated with different doses of the test item and exposed to UVA

20 irradiation. Test item salutions were prepared using Earle's Balanced Salt
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 test item was assayed at a maximum
dose level of 1000 pg/ml (the upper limit indicated in the study protocol) and
at a wide range of lower dose levels: 500, 250, 125, 62.5, 31.3, 15.6 and
7.81 ug/ml. Since no ICs value was calculable both in the presence and in
the absence of UVA irradiation, also the Photo Irritation 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 levels: 1000,
500, 250, 125, 62.5, 31.3, 15.6 and 7.81 ug/ml. The survival curves in the



dose |l evels selected for scoring were 5000, 2500 and 1250 ng/m both in the
absence and presence of UV light. One hundred netaphase spreads were scored
for chromeeanalo7atyerrati ons from each culture. Results Paolrleresma@etsnieat ment
with the test item no statistically significant increase inthe incidence
of cells bearing aberrations, including or excluding gaps, conpared with
the relevant control val ues, was observed in the absence or presence of
ultraviolet light. Statistically significant increases in the nunber of
cells bearing aberrations (including and excludi ng gaps) were observed
following treatnents with the positive controls Mtonycin-C and

8- Met hoxypsoral en indicating the correct functioning of the test system
Concl usions On the basis of these resulggs it is concluded that, under the
reported experinmental conditions, the test item does not induce chronosonma
aberrations in Chprsses farmsthe rbseraroj UL édhk shoaed @similan prpfile.rognfimieat nent i n t he
absence or presengg (afdBbdidedht the PXeAmPhG ddeb: ra:%alfh{in% Siparineat. ITh@hot ot oxi city

assay (Neutral Reghcgcplrr{ K )1 Fach)? F‘?@t\/gln% ¢t fnbtrbe\éEIEJI g@ﬁe@“ag h(g y of the test

item was eval uated for cellular
toxicity on cuItuFé@mHPﬁBéPWFE”ﬁ#éh%EPWENPPéﬁ?ﬁéMGFWﬁ”degéﬁ8%t doses of
the test item andfaéxphiet oo phdthoxiarermei at i on. Test item sol utions were

prepared using Eaghe Sthlgaéxﬁé}%dt SddliceS0tia OkbghtRBSB}ults An@rﬁﬁhem nary
dose-range flndlng %931 %&mbﬁm&he presence (+UVA) and in the absence
(-WA) of Iight Wa s enin order to select appropriate dose |evels

for the nmain assays. The test itemwas assayed at a maxi num
The positive control Chiorpromazine induced an acceptable positive

10  response with a PIF value of 21.9 indicating the correct functioning of the

assay system.

Since a no-calculable PIF or a MPE < 0.1 predicts “no phototoxicity”, on the
basis of the resulfs obtained, it is concluded that the test item should be
15  classified as “non phototoxic” under the reported experimental conditions.

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

20  The potential of the test item 0.1% cream to cause photoallergic 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 into 2 phases.

25 In the first phase, an assessment of the photoirritant properties of the test
item was performed in 6 groups of animals. These were used both to
establish suitable concentrations of the test item for use in the sensitisation
assay and to provide information on photo-induced irritation. Animals were

treated as follows (Table 6):

30 Table 6
Group Treatment uv Number of
number irradiation animals
1 Vehicle + Control item Yes 5
2 . Vehicle + Control item No 5
3 Vehicle + Test item Yes 5
4 Vehicle + Test item No 5




dose level of 1000 ng/m (the upper Iimt indicated in the study protocol)
and at a wi de range of |ower dose |evels: 500, 250, 125, 62.5, 31.3, 15.6
and 7. 81 wg/amo/078i98ce no | C50val ue was cal cul abl e bot h iPoTiEPRONPNEmENCE and
in the absence of UVA irradiation, also the Photo Irritation Factor (PIF)
val ue could not be calculated. In this case the chemcal is considered to
be nonphot otoxic. The sanme dose range was used for the main assay. A nmain
experinment was perfornmed using the foll ow ng dose |evels: 1000, 500, 250,
125, 62.5, 31.3, 15.6 and 7.81 ng/m . The survival curves in thepresepce
and In the absence of W/ light showed a simlar profile, confirmng the
results obtained in the prelimnary dose-range finding experinment. The
Photo Irritation Factor (PIF) val ue coujid not be cal cul ated since there was
no 1 C50 val ue for both curves. The nean photo effect (MPE) was 0.089 which
falls within the hon phot at eicle - Pamgeyps@Gelerce t e s pxpe¥i meht produced
clearly negative kesubts_ In¥philar Brgihoxnseralen hpn¥es were findeft aken. The
positive control Chlorpronmazi ne i nduced an acceptabl e positive response
with a PIF value of 2 1.9 indicating the correct functionjng. of t he assay
system Since a nd"tECAIPAFICET BF BUBrag AR pECEMN Ll Baeies™™

phot ot oxicity", oﬁtc{tdhefﬁlm@pswaﬁt@ﬁ@%é@'%&@a%ﬂal ned, it is concl uded t hat
the test item 5hou| d be cI assified as 1ason phot ot oxi ¢c" under the reported

experimental condi &g TmbdeX AP Batntont 1St Trb&iHand - 170 drBenar
photoirritation/photosensl ti satindutiost udy |anche|lteng&ea pisggaldhe potential of
the test itemO.1pbcr€amt o E&ASeVElHst da Of oi,rri t ant
reactions follow png topical applicatiorn Ice ésﬁﬁj‘“n ﬁf gﬁssoci ation with
exposure to ultrayiolet light, was assessed Usdérnlg a gw nea pi g nodel . The
study was divided|int® 2 phas&sh. + Control Vehicle
item Control item
9 F.C.A. + Test item Vehicle 10
Test item
10 F.C.A. + Vehicle Vehicle 3
Musk Ambrette
11 FCA+ Vehicle 5
Musk Ambrette Musk Ambrette

1 Freund's Complete Adjuvant

Photoirritation

10  The photoirritation test was undertaken using 2 (irradiated) groups, each of 5
animals, treated with the control and test items, cream placebo and test item
0.1% cream, respectively (cf. Table 6, groups 1 and 3) 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 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/cm?} and
UVB (0.1 Joules/cm?) radiation following dosing. A positive control reference

20 substance, 8-methoxypsoralen, was investigated using the same methods at
concentrations of 0.001%, 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 exposure to the control, test or
reference items, the treated sites were examined for evidence of an irritant



In the first phase, an assessnent of the photoirritant properties of the
test itemwas perforned in 6 groups of animls. These were used both to

est abl i shweuntoaitk®sconcentrati ons of the test item for ®ose/EPROWINETS17
sensitisation assay and to provide information on photo-induced irritation.
Animal s were treated as follows (Table 6): Table 6The second phase of the
study was an assessnent of sensitisation, in which a total of 5 groups were
treated as follows (Table 7): Table 7 1 Freund' s Conpl ete Adjuvant
Photoirritation The photoirritation test was undertaken using 2

(irradi ated) groups, each of 5 animals, treated with the control and test
itenms, cream placebo and test itemO0.1% cream respectively (cf. Table 6,
groups 1 and 3) and 2 simlarly constitsp.ed groups (cf. Table 6, groups 2
and 4), treated in the sane manner but not irradiated. Aliquots of the
undi | ut ed test or reactiot taoteainteetm ( 100%, 2 concentrations (20% and 50% i n
purified water) of the test and control itens and the vehicle al one
(purified water), were spread evenly over defined skin sites prepared on
the dorsumof the aninmals. Animals of the irradiated groups (groups 1 and
3) were exposed t&°B#th UVA (10 Joules/cm2) and UVB (0.1 Joul es/cm 2)

radi ation fol | 6w Aglighosiitapn was pbesived el/z arimelo bt the fites dReled Wbt ance,

8- met hoxypsor al enesiWRsh d.1W esdn gaitiedrratididligA bilget 16 asmdenmel kadonatas

concentrations of agseglgg'%MSOanpvJaréott@i\g? \ch]the%ést dh But h&t3hv-ikddidicadi at ed) and 5

control (non-irra S
respectively). Apf ﬁ%%ﬁﬁﬁP@PW@iaBﬂ bsgiyed | E§/aﬁﬂhﬁgﬁﬁ%%‘mgtE?%?E%xposure to

the control, test iten (creafmalaseodngt Y¥rrgpdiaehe treated sites were exam ned for
evi dence of angi r NotrsaBich @A bhseped A sitek GaiteBih theRelsitid dlene.

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

15 A slight occasional reaction was also observed in not-irradiated 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
20 erythema 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
30  vehicle (purified water). In an attempt to induce sensitisation, animals were
intradermally injected with an emulsion of Freund's complete adjuvant. The
test and contro! 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



A slight irritation was observed in 1/5 aninmals at the sites treated with
the test itemO0.1%creamand UV irradiated. A slight to well defined

reacti on waonbsersed in 4/5 animals treated with the test/EPe@90bist7 not
UV-irradiated. A slight reaction was also observed in 1/5 aninals treated
with the control item (cream placebo) not UV-irradiated. No reaction was
observed at sites treated with the vehicle alone. The irritant reaction
observed in animals treated with the test itemwas not photo-induced as it
was seen in both UW-irradiated and, wth higher severity, in not-irradiated
aninmals. A slight occasional reaction was also observed in not-irradiated
animals treated with the control item Aninmals treated with the positive
control reference item 8-methoxypsoralsn, and then exposed to ultraviolet
light, exhibited a well defined to noderate erythema and a slight oedena at
sites treated w t heroheArimal yere exrossicierreihdt\AoA Jouppismt)iagddd (0-0. 01% and
0.1% No response Jours/cHBedtidtioh folvamg desiignEdngol @ropp siedlals Ber8 remdédioxypsor al en

wi t hout subsequent,.RXRORUSRr bR tdlskibded hiE (phfidBlvated RIPRRE n@id-80 that the
observed response y\@séegthot 0|tnﬂ,geced Photgef St s§t|hor]r 'I;he .

phot osensi ti sati off PREP! ALE ORIt AOEH MM 1y "SRy P FE 67 "SR mal s (cf .
Table 7 , groups 8xresie. A anivehlscere \whallpnoesh &Y depitel Pligeticlndf 08 Hhe test item
and 1 control grougiotf add) treniesradrScoptd! . itethadt| 20% andyr50% peorgentratidecced Wit h t he
;ﬁl rer;][ gd vehi cl te ('egb'éc'ci\fe'lyl.e‘?lhéé@kﬁ{c%ntrgiidﬂ_s ?ﬁre%ﬁa@i@%s fhey \lvé}]g'e!iﬁzﬁid&%gs' tisat : on,

i were intra e.rma& i nj ect ed. ] e Si.on 0 eund's conpl ete
adj uvant. The tesf°HH¢" %ﬁ??r%’f“ i a’tS%Orcr"f%,{g”_é”f'_h%gﬁvd%?%'cr)rﬁ%%t'ﬁ{‘ r rét[hfaé?]s,'s Were appl i ed
topi cal |y over thé&edpels ehighing & He phoipisiationofstsiniedls efthetigsigreuptal of 6 tines
over a 2 weekperi ee théwaoriral goupeiees @xpgos Bchothd\Folt b Jaed/ch)Gnd BB es/ cm 2) and
UVB (0.1 Joul es/ cip 2YoudcrdizPlabigtdn fioblify\iditig IRfiiBG sieohleadn itip ani nal s
were treated in were topically treated with bath 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
15 sites were examined for evidence of reaction to treatment.
A 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) was induced with this substance at a
concentration of 15% in acetone. 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 control item, cream placebo, at 50% concentration
followed by ultraviolet irradiation resulted in response to the control item in
10/10 animals of the group (group 8). Response fo the confrol item was
observed in 6/10 animals of group 8 at sites treated but not irradiated.
Reaction was also observed in 5/5 control group animals (group 7) at sites

30 ftreated at challenge with the control item foilowed by ultraviolet irradiation
and in 4/5 control animals at sites treated with the control item but not

irradiated. No reaction to the vehicle alone was observed.



the sane manner but the selected vehicle (purified water) was used in place
of the test or control itens. Approxinmately 2 weeks after the final

i nducti orwwexpmsuae®s all animals were chal |l enged by topi ealr/Eep@viocmsi? on of
both the vehicle and the test or control itemat 20% and 50%
concentrations, respectively. These concentrations were selected as they
were considered non-irritant to the skin in association wth ultraviol et
irradiation on the basis of the results obtained at the photoirritation
test. Animals of the 2 test groups and the control group were exposed to
both UVA (10 Joul es/cn2) and UVB (0.1 Joule/cm 2) radiation follow ng
dosing. Additional sites on each animal were topically treated with both
the vehicle and test or control itens,-#ut treatnent was not followed by
exposure to ultraviolet irradiation. Approximately 24, 48 nd 72 hours
after chal | enge e%wgwwtbmefﬁ%‘é%m@d"/osﬁfﬁaéba"\@{ éoﬁ%ﬁtfﬁt'ﬂbﬁ”?’"&? ¥vi dence of
reaction to treat memmetmapzelmntresukdomm‘swoo#e tp ¢fedest itereini & @ranintelsk Anbrett e,

was investigated hh%fg p%T\NSr&B&nB@d%ett&tﬁHnW@ obkived @ dnghialsyof Of t he test
system Cne gr OUp 3 éat sutes%%a%d ()Lﬁfnb’[ wT%E eﬁ er’actgrl nyalé]o]t:)bsé/?@e% IH @guced Wi th

this substance at 98"td ntr trol group of 3

[oX0)
ani mal s (cf. Tabl eenjrol Qrﬁ’rpcﬁﬁ‘ﬁ“afd?r%@ ?trséeéttéaﬁteij ﬁt Fr}?ﬁe@‘éﬁ‘ﬂh ﬂ’ﬁﬁ?}%r with the
vehi cl e al one (acadnohaidpwedbyc aaviet irediatm anfl i1 0% erhtrel resimab flesi®Bce it em (Musk
Arbrette) in acet gR8dVNAS 1&EbQ b8 Buifrer imkdiBedc e ldagidg & thRasidletatnEhal | enge with
the control item cr sam, D] acebo, at 50% concentration followed by
ultraviolet irradi'ation resulted in response to the control itemin 10/10
animals of the group (group 8). Response to the control item was observed
in 6/10 ani mals oPnghobgisSofdhe ghave sestifseatresgortsatwapebsaried Apl@8. Reacti on
was al so obser ved ybdlePéiferCitticolst@F dnpolaminMEleSedc@on0 bgng/gbsatedsint es

control group animals (not induced with the test item), 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 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 test and control items at 5% concentration, followed by ultraviolet

20 irradiation. 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 contral 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 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

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
substances.



treated at challenge wth the control itemfollowed by ultraviolet
irradiation and in 4/5 control animals at sites treated with the control

i tem but wotoiwa7amdsat ed. No reaction to the vehicl e al oREeTERS009/067817
observed. Chal l enge with the test item0.1% cream at 20% concentration
followed by ultraviolet irradiation resulted in response to the test item
in 810 animals of the group (group 9). No response to the test item was
observed in animals of group 9 at sites treated but not irradiated.
Reaction was al so observed in 5/5 control group animals (group 7) at sites
treated at challenge with the test itemfollowed by ultraviolet irradiation
and in 1/5 control aninmal at sites treated with the test item but not
irradiated. No reaction to the vehicle.g.one was observed. On the basis of
t he above results, a response was observed in aninmals treated either with
the test or contrgbndusiems The reaction, being observed in control group
aﬂi mal E (not i ndugggrewiits BotkiR&y §iRSto ihdidn thavase Witeteh ®.BNcrbdnt iagnt  ef f ect  of
t he substance rat 1 [ reaction was
observed al so at EI tseeé_laﬁdg(f"t"%v??ﬂa f‘dé‘ﬁ??'i@ge?%ﬂ%é #guo?‘@ggﬁnf%f‘eépééggedf}d chal | enge
(re-chal | enge) wa@spEsiPppifedraycHotthe test and control itens at a | ower
concentration of 5% No response was observed in any ani mal of groups 8 and
9 at re-challenge with the test and control itens at 5% concentration
followed by ultraviolet irradiation. No response to the test or control
itens 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 aninals
(group 7) treated at challenge with the control or test itens. No reaction
to the vehicle al one was seen. Challenge of positive control animals with
the reference item (Misk Anbrette) at 10% concentration foll owed 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 itemwas observed in animals of group 11
at sites treated but not irradiated. No response to the reference item was
observed wo 2amvatados of group 10, induced with the vehi clPeT/EPR009/057807 cat es
the test systemto be capable of detecting the photoallergy properties of
subst ances. Concl usi ons The results obtained give no indication that the
test itemO0.1% cream may cause a photoirritant or photoallergy response
foll owi ng dermal exposure in association with ultraviolet light.Cainms 1. A
process for the preparation of a polymer conjugate of an indol ocarbazol e
conmpound of forrmula (I) fornmula (1) wherein RL and R are the sane or a
different residue and are each i ndependently selected fromthe group
consisting of: (a) hydrogen, hal ogen, saghstituted or unsubstituted | ower

al kyl, substituted or unsubstituted | ower al kenyl, substituted or
unsubstituted | ower al kynyl, hydroxy, |ower al koxy, carboxy, |ower

al coxycarbonyl, acyl, nitro, carbanoylcaih®wer al kyl am nocar bonyl, - NR5RG,
wherein R5 and RB are each independently sel ected from hydrogen,
substituted or unsubstituted | ower alkyl, sybstituted,or unsubsti tut ed

| oner al kenyl, substi't ft 8FHF @hgﬁbEFW%ﬂPé& PoRfMeE I RYMA® “SEbstituted or
unsubstituted aryl, subwblotaipaaele sympgursishisrivailed het eroaryl, substituted or
unsubstituted aral kyl, substituted_or unsubstituted | ower

al kyl am nocar bonyl , substituteg, or junsubstituted tower arylam nocarbonyl,
al koxycar bonyl , ‘ N

formula )]

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

(a) hydrogen, halogen, substituted or unsubstituted lower alkyl,
substituted or unsubstituted lower alkenyl, substituted or
unsubstituted lower alkynyl, hydroxy, lower alkoxy, carboxy,
fower alcoxycarbonyl, acyl, nitro, carbamoyl, lower

15 alkylaminocarbonyl, -NR°R®, wherein R® and R® 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, alkoxycarbonyl,
carbamoyl, acyl or R® and R® are combined with a nitrogen
atom to form a heterocyclic group,



carbanoyl, acyl or R6 and R6 are conbined with a nitrogen atomto forma
het erocyclic group, (b) -CO(CH2)j R4, wherein j is 1 to 6, and R4 is sel ected
from t he woaup/oemnsi sting of (i) hydrogen, hal ogen, - N3, PCIT/EP2000RERGT
wherein R6 and Rbare as defined above, (iii) -SR7, wherein R7 is selected
fromthe group consisting of hydrogen, substituted or unsubstituted | ower

al kyl, substituted or unsubstituted |ower al kenyl, substituted or
unsubstituted | ower al kynyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted aral kyl,

-(CH2) aCO2R10 (wherein a is 1 or 2, and wherein R10O is selected fromthe
group consisting of hydrogen and substituted or unsubstituted |ower alkyl)
and -(CHz) CO2NR5R , (iv) -OR8, -OCOR8,s5mherein R8 is selected from

hydr ogen, substituted or unsubstituted | ower al kyl, substituted or
unsubstituted | ower al knydO(Cidii'stvharein i 1o Suasiuysis stleptaddromotier al kynyl ,
substituted or unsubstitup@Gh @hydting srUbstituted or unsubstituted heteroaryl

(c) -CH(OH)(CH 2)1 R4 wher, nd, R4, 4 qre as defined above; (d) -(CH2)
CHRI1CO2RI12 or - ( CH2) dCHR c’f@\ﬁ? RL 1 is hydrogen,

- CONR5R6, or - CORR13, mheﬁ%lHRﬁing@mﬁ&ﬁPJB@ﬁa%a#HQ&ﬁﬁY ein substituted or
unsubstituted Bower aIkyIﬂMaﬁU’ﬁﬂQ@F§7 Is\selediefelerbine grogpsansistngtaéd or
unsubstituted | ower alkyl; (H9drogehCHbdtidtelid onherisebstituledi war taky and R14 is

hal ogen, substituted or uns t t ubstituted
hot or oar yl - COORLS. W5l P b thuteaSibRS Lehibhih, &l dRiutel 7

unsubstituted lower alkynyl, substituted or unsubstituted

aryl, substituted or unsubstituted heteroaryl, substituted or

10 unsubstituted aralkyl, -(CH).CO;R™ (wherein a is 1 or 2,

and wherein R is selected from the group consisting of
hydrogen and substituted or unsubstituted lower alkyl) and
-(CH,).CO:NR®RS,

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

15 substituted or unsubstituted lower alkyl, substituted or

unsubstituted lower alkenyl, substituted or unsubstituted
lower alkynyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl

(c) -CH(OH)(CH,), R* wherein j and R*are as defined above;

20 (d) -(CH2)«CHR"'CO,;R" or -(CH2)«CHR"'CONR’R®, wherein d is 0 to 5,
R is hydrogen, -CONR®R®, or -CO.R™, wherein R"is hydrogen or a
wherein substituted or unsubstituted lower alkyl, and R is hydrogen
or a substituted or unsubstituted lower alkyl;

(e) -(CH.)xR™ wherein k is 2 to 6 and R™ is halogen, substituted or

25 unsubstituted aryl, substituted or unsubstituted heteroaryl, -COOR',
-OR™, (wherein R™ is hydraogen, substituted or unsubstituted lower
alkyl, substituted or unsubstituted lower alkenyl, substituted or
unsubstituted lower alkynyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl or acyl), -SR” (wherein R is

30 as defined above), -CONR®R?, -NR*R® (wherein R® and R°® are as

defined above) or -Ns;

(f) ~CH=CH(CH,)=R", wherein m is 0 to 4, and R™ is hydrogen,

substituted or unsubstituted lower alkyl, substituted or unsubstituted



- OR15, (wherein R15 is hydrogen, substituted or unsubstituted | ower alkyl,
substituted or unsubstituted | ower al kenyl, substituted or unsubstituted

| ower al kwoybio/eedst i tuted or unsubstituted aryl, subst iPCutEPA00067817
unsubstituted heteroaryl or acyl), -SR7 (wherein R7 is as defined above),
- CONR5R6, - NR5R6 (wherein R6 and R6 are as defined above) or -N3; (f)
-CH=CH(CH2) nR1q, wherein mis Oto 4, and R16 is hydrogen, substituted or
unsubstituted | ower al kyl, substituted or unsubstitutedl ower aikenyl,
substituted or unsubstituted | ower al kynyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, -COORL5 , -OR15 (wherein R15
is as defined above) -CONRSR6 or -NR5R6 (wherein R5and R6are as defined
above); (g) -CH=C(CO2R12)2, wherein Rl258s as defined above; (h)
-CC(CH2)nR16 , wherein nis 0o 4 and R16 is as defined above; (i)
-CH20R22, wherein Rzz loweralkeoyl systituigtl Ry ynsufistityited fopengiieh spipiiuiefir ee | ower

al kyl groups are the samenabstelitddl aryensubsitutather ainsubRitzted)a®tetdagl, Same neani ng
as IRB O -|CI;( SR|23 Zdamtodﬂﬂ?:%g_(M%negﬁfi&s?géfﬁ%d QMRE) @?N%Re_dron\e& ai kenyl
or lower alkynyl an rein R7 s as, defi ove; an i s hydrogen,
hal ogen, acyl, car barmyili!, @Wb%?‘?%&?‘@g aéer_asud%féenﬁ%glﬁv?)Ut ed | ower alkyl,
substituted or5unsub@t iGHFEEP-RTk@hgein RE s defngd @9vdr unsubstituted | ower
al kynyl or am no; and) \WECEH).RA2 wasrein h isdap ¢ actigit ik ys dejickdeger; hydroxy or W
and W2 together reprgseit,oRX86@in RRNSrMIRF BkyNsiti ih Fhih 6 tyd¥BswarDi et y,
whereby the process CO[JIPy'i Igl%gpss arre?%gtsa!ml;]egorac‘iiffyevfentlo&wl}'népeg%ﬂ!agih%%gggxam de

meaning as R®
10 {i) -CH(SR®), and -CH,-SR’ wherein R*® is lower alkyl, lower atkenyl or
lower alkynyl and wherein R’ is as defined above; and

Rs is hydrogen, halogen, acyl, carbamoyl, substituted or unsubstituted
lower alkyl, substituted or unsubstituted alkenyl, substituted or

15 unsubstituted lower alkynyl or amino; and

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

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

whereby the process comprises reacting a w-1H-imidazole-carboxamide
polymer compound of general formula (1)

formula (11)

wherein X is defined as above with an indolocarbazole compound of
general formula (1If)



pol ynmer conpound of general formula (I1) fornmula (11) wherein X is defined
as above with an indol ocarbazol e conpound of general fornmula (I11)- 69 -
formul a (WO 20)o/0sk@sein Ri, R2, R3, W and W2 are defi nesCagpraimowersand whi ch
are optionally protected by protecting groups and wherein Y represents a

| eavi ng group and wherein the process further optionally conprises
deprotecting the groups R, R2, R3, W and W2 in order to obtain the
conmpound of Forrmula (I). 2 The process according to claiml, wherein the
process is carried out in the presence of a base in an organic solvent. 3.
The process according to claim2, wherein the nolar ratio of thg base to
the conmpound of formula (111) is between about 1:1 and about 4:1 ,
preferably about 1:1 to about 1.5:1 and nore preferably about 1:1. 4. The
process according to claim2 or 3, mhg%fjn the base is selected fromthis
group of alkali metal hydrides, in pariicular sodiumhydride. 5. The
process according to anyone of clag,s 1 to 4, wherein the process is
carried out in an organic solvent,lpreferably in a anhydrous organic
solvent, sel ected fromthe ggpup 8 th or onet hane, chl orof orm and

to 4, wherein the process is War h+eq i nert gas atnosphere,
preferably under nitriog C Rz. The process according to
any one of the precedi 1T Iy

H,C

HO coy formula N

wherein R4, Rz, Rs, W4 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 deprotecting the groups Ri, Ra, Rs, W, and W in order to abtain the
compound of Formula ([).

2. The process according to claim 1, wherein the process is carried
out in the presence of a base in an organic solvent.
10
3. The process according to clalm 2, wherein the molar ratio of the
base to the compound of formula (lll) is between about 1:1 and
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 tha group of alkali metal hydrides, in particular sodium
hydride.

20 5. 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, selected from the group of

SUBSTITUTE SHEET (RULE 26)



the process is carried out at a tenperature of -10 to 60C, preferably of to
250C and nost preferably at roomtenperature after an initial step at 0C 8.
The procewe 2amooe™®sng to any one of the precedi ng cl ai neCTERROQIOGSINE
pol ymer conjugate conpound of formula (1) is directly obtained by
chromat ographic purification. 9. The process according to claim8, wherein
the purification of the polynmer conjugate conpound of formula (I) iIs
performed in a solvent, preferably selected from di chl oronet hane, wat er
met hanol , acetonitrile, amonium formate buffer solution at different
m xture ratios. 10. The process according to any one of the preceding
clains, which results in a yield of the conmpound of fornula (1) from about
40% t o about 95% by wei ght, preferably-6éar-om about 50%to about 95% by
wei ght based on the weight of the conpound of forrmula (I11). 11. The
process according to arf&hbf?é‘e@?”"t’ preerferanced Nitrirestafermamidfer ei n t he | eavi ng
group Y is selected froma triflate, a tosylate, a nesylate, a sulfate, a
hal ogen, a hydroxy Ok, arpkQyREssckddivy @Ry Bre diolaimd1 € 1k OAREH @ecording to
claim10, wherein the | ?&gésqgca%fegga Xdelr% anlns%\(\n"leors }'?élrekor)été a%ry(t)JHé)e’r pr ef er ab! y a
met hoxy group. 13. The d}ocess accorﬁlng o any ohe of t he precedi ng cl ai ns,
wherein the pofymer X ™08 %EwLEYAMPHIIFBol y(al kyl ene oxi des), particularly
from (pol yet hyl ene) oxides. 14. The process according to claim 13, wherein
the polyner X is a (polingiroydssaebrddigYCaly ofd 5 Pe prdebdigelAtd, Whsigh ect ed from
termnal |y al koxy-substy %E@Lspg Rb0LP I a db¥ELlise SHCH 35 sovc,
nmet hoxypol yet hyl ene gl ycol m P .

preferably of to 25°C and most preferably at room temperature

10 after an initial step at 0°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 fo claim 8, wherein the purification of the
polymer conjugate compound of formula (I} is performed in a
solvent, preferably selected from dichloromethane, water,
methanol, acetonitriie, 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 (I) from about 40% to
about 95% by weight, preferably from about 50% to about 95% by

25 weight based on the weight of the compound of formula (I11).

11. The process according 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. The process according to claim 10, wherein the leaving group Y is

a lower alkoxy group, preferably a methoxy group.



15. The process according to any one of the preceding clains, wherein the
pol ymer X has a nol ecul ar wei ght from about 100 to about 100. 000 Da,

pr ef er ablwof2omm7atssut 200 t o about 50.000 Da. 16. The prortaPso@oesidi ng to
claim14 or 15, wherein the polyner X is a (polyethylene) glycol, e.g. a
nPEG wi th an average nol ecul ar wei ght of about 500 to about 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 clains, wherein R, R2, R3,W
and W2 are hydrogen. 18. A polymer conjugate of an indol ocarbazol e conpound
of formula (I) formula (l)wherein R, R2, R3, W, W2 and X are as defined
inclaiml or clains 13 to 16; or a pharnaceutically acceptable salt
thereof. 19. Pol yner conjugate accordingnto claim18, wherein RlL, R2, R3,
WL and W2 are hydrogen. 20. Pol yner conjugate according to clains 18 or 19,
wher ei n the pol ynmer X3iThearotess lageetding lieziy Pngyefyiedrecedingrlaimg WhPEIG wi t h an
aver age nol ecul ar wei ghte pdlynaddoLit s&idedt feona paddiky0& 0klddsn padicgarly of about 550
Da, about 1100 Da, abouf,ZPfRndbxi@rout 5000 Da. 21. Pol yner conjugate
according to any one of clainms 18 to 20 for use in a medicanent. 22.

Pol ymer conjugate according to claim2 1 for use in a nedi canment for

t opi cal appl i cati ons.'42e PRSPSPRRSEOrdiRh foudRiT & 3atiesritl thagotyBecKdi m 2 1 for use
as in a nedicament for (sywteehs) ghopl (PEQY, ipeafisablyesdpctel yiramje@aiballgn, i nf usi on
or inhalation. alkoxy-substituted ~polyethylene glycols such as methoxy-

polyethylene glycol (m-PEG).

10 15. The process according to any one of the preceding claims, wherein
the polymer X has a molecular weight from about 100 to about
100.000 Da, preferably from about 200 to about 50.000 Da.

16. The process according to claim 14 or 15, wherein the polymer X is
15 a (polyethylene) glycol, e.g. a 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.

17. The process according to anyone of the preceding claims, wherein
20 R4, Ra, Rs, Wy and W, are hydrogen.

18. A polymer conjugate of an indolocarbazole compound of formula (i)

formula (1)



24. Pharmaceutical conposition conprising at | east one polynmer conjugate of
any one of clains 18 to 20, optionally together with pharmaceutically
accept ablwocarwi7ers, adjuvants, diluents or/and additi vesT/EP2009/067817

Phar maceuti cal conposition according to claim?24 for diagnostic or/and

t herapeutic application. 26. Use of a polyner conjugate of any one of
clains 18 to 2 1 for the manufacture of a nedi canent for the prevention,

al l eviation or/andtreatne pt of HM@&1 -associ ated pat hol ogi es. 27. Use of
claim 26, wherein the HMEB1l -associ ated pathol ogies are selected from
stenosis, restenosis, atherosclerosis, rheumatoid arthritis, autoinmmune

di seases, tunors, infective diseases, sepsis, acute inflammtory | ung
injury, lupus erythenatosus, neurodegené-ative di seases, diseases of the
central and peripheral nervous systemand multiple sclerosis. 28. The use
of claim26 or 27, WH&®Ei n the pol ymer conjugate is reversibly imobilised
on the surface of a nedical device. 29. Use of a polyner conjugate of any
one of claims 18 to R, &, k0N, Wlendvasr bagdibedan @dima or@ging saens; for the

preventi on, aIIeviag}Qgmﬁggégkmb%g§$gﬁggﬁqkmgguroIogical di sorders,
0

neur opat hi es and neur odegenerative disorders of the central and peripheral
ner vous systen? 30. Use of a polyner conjugate of any one of clains 18 to 2
1 for the manuf act ur d9.dfolyaenemiugaigreesordingrto e 18r eheseit RorR= Bd Mevi at i on
or/and treatnment of derawalv,pathh@bgegi es. 31. Use of claim 30, wherein the
dermal pathol ogies are characterized by hyperproliferation of the

kerati nocyt es.
y 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
15 in a medicament.

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

for topical applications.

20 23. Polymer conjugate according to claim 21 for use as in 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 o 20, optionally together with
pharmaceutically acceptable carriers, adjuvants, diluents orfand

additives.

25. Pharmaceutical composition according to claim 24 for diagnostic
30 or/and therapeutic application.

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



32. Use of claim30 or 31, wherein the dermal pathol ogi es are psoriasis,
atopic dermatitis, chronic eczemm, acne, pitiriasis rubra pilaris, keloids,
hypert r ophiocosoEe®sand skin tunors. 33. Use of clai m 32pCcuiere@onctshe der nmal
pat hol ogy is psoriasis. 34. Use of any one of clains 30 to 33, wherein the
medi canment is prepared for topical adm nistration.35. Use of claim 34,
wherein the admnistration is perforned in formof |iposones. 36. Use of a
pol ymer conjugate of any one of clains 18 to 2 1 for the manufacture of a
medi canent for the prevention, alleviation or/and treatnent of NG--rel ated
pai n and hyperal gesia. 37. Use of a polyner conjugate of any one of clains
18 to 2 1 for the manufacture of a nedi canent for the prevention,

al l eviation and/ or treatnent of inflanﬂﬁiory di seases, autoi mmune di seases,
system c inflanmatory response syndrong, Perfu5|on injury after organ
transpl ant ati on, card|6Vﬁ¥EDV§PM§??§¥P? ﬁHmrBB%?%trlc and gynecol ogi ¢

di seases, infectious diseases, allergic and atopic diseases, solid and
liquid tumor pathol ograsse df RS, &hdreih ﬁmémms&c&&asﬁmolo@wgeni t al

dl seases, der mat Ol Ogl Caéeleglaos%§e§enoggu{egtlar%fscgtlherg§ %ﬁééeﬁ'ﬂ%wﬁa&ge)“ a, r enal

di seases, iatrogenic |nt EIOH cond i@g ol1c an i opat hi ¢

di seases, and dpht hal ndl" 'g',ﬂs %10"87‘@86‘(’?8%395 "c'i“or copfe AbeBBPyTIRYS conj ugat e of
any one of clains 18 t@cgte]l iptammalpsy nmdumaf abiulr e lobs a endbiimainsesat for the
prevention, alleviati omeantdgererdtiveaidarst digbsdSeltgetental dhdAipieral S| 0gren’ s

syndrone, vasculitis, Lh\é%&g@sterﬁgﬁdrﬁm@%tst}@r%QS 39. Use of clainms 36 to 39,
wherein the nedi canent Is fof systemc

10 28. 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 18 to 21 for the
manufacture of a medicament for the prevention, alleviation and/or

15 freatment of neurological disorders, neuropathies and
neurodegenerative disorders of the central and peripheral nervous

system.

30. Use of a polymer conjugate of any one of claims 18 fo 21 for the
20 manufacture of a medicament for the prevention, alleviation or/and
treatment of dermal pathologies.

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

25
32. Use of claim 30 or 31, wherein the dermal pathologies are
psoriasis, atopic dermatitis, chronic eczema, acne, pitiriasis rubra
pilaris, keloids, hypertrophic scars and skin tumars.
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 administration.



adm ni stration. 40. The use of any one of clains 26 to 39, in conbination
with at | east one anti-inflammtory drug.
WO 2010/072795 PCT/EP2009/067817

-84 -

35. Use of claim 34, wherein the administration is performed in form of

liposomes.

5 36. Use of a palymer conjugate of any one of claims 18 fo 21 for the
manufacture of a medicament for the prevention, alleviation or/and
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

freatment 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

15 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.

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 and/or
treatment of Behcet's disease, Sjogren's syndrome, vasculitis,
uveitis, retinopathies.
25

39. Use of claims 36 to 39, wherein the medicament 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.



