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WD 2007/ 090844 PCT/ EP2007/ 051139 TRI HYDROCHLORI DE
FORMS OF A DI HYDROPTERI DI NONE DERI VATI VE AND PROCESSES

WO-OR7BRBIPARATI ON 5 The present invention rel aP@FEPDOA051139

specific salt of a dihydropteridione derivative,
nanmely the trihydrochloride salt of the conmpound
N-[trans-4-[4-(cycl opropyl net hyl)-1-

pi perazi nyl]cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra
hydr o- 5- met hyl - 8- (1-net hyl ethyl)-6 10

anhydrous form to | PREPARAYE®MNl | isation in the form of
an hydrate with water, to a process for the
manufacture thereof, and to the use thereof in a
phar maceuti cal conposition. BACKGROUND TO THE

I NVENTION 15 A nunber of di hydr opt eridi one

7B P iatof PR Y b ot SRl tve. namely
%/tﬂ%?%lcﬁ@d sﬂﬁ)oﬂﬂ)@lﬂoﬁﬁﬁéﬁdN [ttassH-§4-€cyclopropylmethyl)-1-

bty R ERER b P RaPRE Bt g hetyenyiyo-

oxmja@mrtdmyﬂammo] Bera&thmyamzemldeomwrmgldwht forinh & its

acti specific 20 ¢ c e. ki nases an

ARaplsoterh LEPB0h ol E BT Wi UEkE s a PR ERs e manutacture
thieod of f ardatd ittenuseTtherepbimEoptretimaceutical composition.
N-[trans-4-[4-(cycl opropyl net hyl ) - 1-pi perazi nyl ] cycl oh
exyl]1-4-[[ (7R -7-

BABKIGROBND , T® THEARWENTEN- net hyl - 8- (1- et hyl et hyl ) - 6-

0xo0- 2-pteridinyl]am no] -3- nethoxy-benzam de and a

process for its manufacturing are specifically

dinsiolbes eﬁdlhyﬁroﬂéridMIe?ﬂ)émbWe&%éalrémﬂr@Wn it kree prior art. Thus, for

aboyv I|c '

R R R o PRt R a0y Bl B0R02 e AR pgse
disufpmmldgdre[&tenplbné dedlatibes, @i moc@@ fdklthdﬂomghumhtere and their use in
har nacao ical | roperties t.h - e
By e O Eineloh TR RORBE bl froapty g specin

eglicyclerktinases dndlbbaractedsest byt excessiveobasioemalreet] olifesation.

for effective use of the conmpounds as pharmaceuti cal
conpositions, an active substance nmust in any case

$h¢ corhpowadid-{tramsad- [#(egdbpsremﬂmemyl)n -mipetarinylfvyblehexyl]-4-[[(7R)-7-

AR R R R el RS
olethorg-banzamide ant atpaosess fddts aegnufduduringcoa spevifeslly distiesed in

g{}gg@g §P6r4520vel salt and crystalline fornms of active

LH Wwhi ch can be conveniently fornmul ated for

WO 2007/ 090844 PCT/ EP2007/ 051139

However, the above-mentioned patent applications do not disclose any specific salt

form or crystal form of any of the compounds exemplified therein.

Although the pharmacologically valuable properties of the dihydropteridinone
derivatives disclosed in the art and mentioned above constitute the basic prerequisite
for effective use of the compounds as pharmaceutical compositions, an active
substance must in any case satisfy additional requirements in order to be accepted for
use as a drug. These parameters are largely connected with the physicochemical
nature of the active substance. Hence, there continues to be a need for novel salt and

crystalline forms of active substances, which can be conveniently formulated for
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-2 administration to patients and which are pure and
highly crystalline in order to fulfil exacting

w@baroeseut i cal requirements and speci fi cati ONBCT/EP2007/051139

Preferably, such conpounds,will be readily formed and
have favourable bulk 5 characteristics. Exanples of
favourabl e bul k char act eristics are drying tines,

fllterabll .. Solu it intrinsj.c dlssolutlon
admigistiaf hﬁ%‘@ﬂ@@gﬁ %&5’@@ 1] Gighly spisigline in order At

sxaahd phyrma@edtudaywqaﬁ@ra@mtelahuspéﬁm@bswce of breakdown
products in the pharmaceutical conposition being used

is 10 also favourable, since if breakdown products
RfeferBblgs&ith dompbhﬁadsp\hmrb@&é@dwif&aied amrmns fdvio0Fabldisulk

content of acti bst ance, p ent
SRt Cr ama Gl ae ok Ghereper Piadre trigg tmes.
ﬁm@buny egblubﬁmurlnﬁmsu@m'sédl@twn ray; 813Bllisfin gendral sranéspetib®dthermal
@P @y rosco |ty, since the absorption of 15
P YuPe® YR | ﬁe content of pharmaceutically
actlve substance as a result of the |ncreased wei ght
take of wa Phar

d by .
g’%ﬁ%%&? ‘ﬁ” BrOdt‘SﬁdféﬁgPh?Hn%%é‘ f C%‘ng'b?réb?i%%sed IS
bl@o lpevonredles gined |ffbrrédndﬁ’Wh praduetstte pregeht intiRgeharMmadeutiey!

i b B Sl b atadh et

mpgrﬁbunc@verltmaraﬂ@cmb@.n the uptake of noisture may
reduce the content 20 of pharnmaceutically active
subst ance during manufacture if the pharnaceuti cal

anbweadrtieal p&rm@t@smbet ¢oritroke s the wgmvopww sk theat@rption of
nnlstu e in an Pr ef er abl

ecte .
F'}%ﬁt‘%?é‘? cop fi ?%9‘5%”69 Rree tlgﬁlY\ﬁXchgp ARG | jegult of the
metdaved Salypt eqnsed by fftmlu;ﬁalkrﬁoﬁ/\@itér Phamaieatidas e6mp@dittbns with a

0ssi bl s ize
ROt EPORD RO ShI A6 D ABeaiRe Fomamo R fuline Hesage. &g by
thlé%dd&ll@h@ﬁélﬂité@le&dryl&gfalgvﬁswbﬁé@ﬁﬁ@tr@dmgm arDénvﬁronment where it
E ar at i on,

Btleg froghgr/log r%tlp ﬁag'ﬂ 3% %tﬁigespr{ra?lgtélﬁe may i gz;gjsce the content
sukIsirABcRItiDAIRSRNIVe smbstarrmétdahhg Aaniiciire If thet mﬁrmac@ﬁieal

Y
wa.s%rafdramﬁ tnargiotd, aied hmoﬁopkhﬁoﬁwbﬁdrﬁﬁcéutd;@:?ﬁaﬂmb substance
change in ceutica aration | ater
STt Ee oY oSt e apsun BipBRBB3RE have & harn ul

ef fect on the reproduci bl e potency of the drug.
RISt SR §r SR ERAET T e remoducie
Bétﬁé%bﬁdncdhﬂﬂ@ﬁﬁed phepaedton pﬁnemug anieced S@bmﬁytas famad psible
g{&/st lattice areasofav

PUOGRONMMABITE N ap a5ivE § U{EBC‘? R'ées?%th BWéF?ﬂ"”Sgor&‘ If there
émwﬂfer@lﬁlt pliyntidrphic modifications of an active substance care must be taken to

ensure that the crystalline modification of the substance does not change in the
pharmaceutical preparation later produced from it. Otherwise, this could have a harmful
effect on the reproducible potency of the drug. Against this background, active

substances characterised by only slight polymorphism are preferred.

Decreased levels of organic solvents in the crystal lattice are also favourable,

due in part to potential solvent toxicity to the recipient as a function of the
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WO 2007/ 090844 PCT/ EP2007/ 051139 -3- sol vent. Another
criterion which nmay be of exceptional inportance under

wa@envams4Li r cunst ances dependi ng on the choi ceCDEP2007/051139

formul ation or the choice_$t manuf act uring process is
the 5 solubility of the active substance. |f for
exanpl e pharmaceutical solutions are prepared (e.g.
fﬁr |nfu5|ons) it is essential that the active
fttance shoul d be sufficiently soluble in
physi ol ogi cal |l y acceptable solvents For drugs which
re to ner al

Pr‘st?'i %{ﬁ‘fr'ocnﬁ’gf'ai fay QEﬂT %C‘aé’ﬂ%al' Hﬂ% ﬁ‘BHPgﬁrkﬁ?%a'” circumstances

getfefnldmg&mtthy cﬁﬁbel bt f@rrﬁtﬂdtrofrbd)rﬂﬁé/ adieddfemarifacturing process is the
rtner t he proces or rin
SR GB e Sop SRR o o R B PTBb A sRufTE are Brepared
ognTET |ﬁ1iua||on§)(?ltﬁrb @ssditiar®at meﬁ?me% subeiange sl@@lld! b@tslrfﬁerently soluble
t he anmet er s c n

B a0 harebep BRI £y hos RET0Rss f kiRt dds in
yereeal veay infpastagitiiatl the Betiviealubstancelsiiduithise siifficterstlyalaluble yhd
giu” nI%BIpr oducti on of the pharmaceutical fornulation

Rave! stability in the final conpositions of the
drug. The pharnaceutlcally actlve subst ance used to

are t har ngceut i cal conposi tions shou
PiERaGre. HeBotaratt rebaia i) Aambiund SBRCEPOM ohFen
caroenieatly carkéddst aof copiwérciansaad.al condi tions. The
probl em of the present invention is thus to provide a
phar maceutically active substance which is not only

Hbaceq alithoitdethgrgsticige, phamnpres of tﬁgipéﬂimeﬂ@ﬂs@ﬂﬁc}h fxids ab b@

25 s tlsf ntio sj cochem cal

CoaTte L i sk B SR 1P o Srpeonmental

bcﬁM&Nﬁb% Stiibnrtyddljrm@pjoddctromla&hgqsgﬂrrrﬁaﬁﬂénﬁbdl foatukabien and the
rohl emoutlined ahove | ve y the 30

BB bl Fe RS shiebfid be o ystal i ine

tri hydrochl ori de hydrate form of the _conpound

B bRl SUEH QPSRBT hrckRl P REHANA YS! o

50r6p5slt&n‘s %h owb Yt efoke avietyréatStdbliityrehial |i£é|’isyaréd- SredX{mder all
g @g ¢ ﬁ%%ganethoxy- benzam de, the structure
'f' P aep oB%l ow in the formof the free

base as forrrul a (l). 35

The problem of the present invention is thus to provide a pharmaceutically active

substance which is not only characterised by high pharmacological potency but also

satisfies the above-mentioned physicochemical requirements as far as possible.
SUMMARY OF THE INVENTION

Surprisingly, it has been found that the problem outlined above is solved by the
trihnydrochloride salt and by the crystalline trinydrochloride hydrate form of the
compound N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllJamino]-3-methoxy-
benzamide, the structure of which is depicted below in the form of the free base as

formula (l).
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WD 2007/ 090844 PCT/ EP2007/ 051139 -4- Vr-'N- ON'"
()-"."NOCH3 NNO HN _NT,~CH3 H3C 0 H3C CH3

W@ bgo7/09844 r i hydrochl ori de salt and the crystal PCTIEP2007/051139

tri hydrochloride hydrate fprmof the conpound
N-[trans-4-[4-(cycl opropyl net hyl ) - 1- pi per azi nyl ] cycl oh
exyl]-4-[[(7R)-7-ethyl- 5

5,6,7,8-tetrahydro- 5-net hyl - 8- (1-net hyl et hyl ) - 6- oxo- 2-
pterldlnyl]a N3- thoxy benzam de of fer nunerous
advant ages ov r J“ basg and the anpydrous form

of this corrpound He v r the anh dﬁoh§ form the

crystalline trihydrochlari*dé rat presents

for exanpl e an advantage of st |ent
whe

conditions. 10 Furthernore, cbnpare to the base
salt, the trihydrochloride sHICf  presemt® M, advant age
of solubility in water, where the trihydrochloride is
much nore soluble than the gree base. Lastly, when
conpared to other common salt form builders, the
trihydrochloride salt 15 form presents al so

@Fﬂéfﬂmgér%% lo §ar a};rﬁ‘lstne Iaﬁ/siﬁllf?llethﬁ% T}ﬁdﬁderﬁgdrate 1}orm of the r o

repr oduci dg ynt hesi’s o
@@”ﬂ@@ﬂdéﬂﬂtranﬁ 4- (ayql¢nf9mylr@bjhaaﬂ -piperarinyllsyelelkenyl]-4-{[(7R)-7-ethyl-

g,g\,r"rﬁ%aér’%%'ﬂya 5-5- Hl%thtyr 8 I@’V gr{eWEltWI éj%xé 9' ﬁterﬁo%ﬂ‘af’?] not] aemethoxy-

Rerfzemigrsoffer numeegus| asyp i gesetanyhe trae bagseangZzhe pnhydyeusoiarm of
ﬁﬁ%yédmpAOuHi(l-‘i@ce o%rhﬂé artlrﬁ}alrous f?rm the fta”IHe trlhygrochlorl e

t et rahydro-5-nme 0XO0-
bwaﬁedorm/ Pleseta @rﬁzaweterﬁm@dvab@@z @nﬁﬁf@gllltw nlder gmeient conditions.
obj ect of the present invention is the

tri hydrochl ori de anhydrous form of the conpound

Nurtherepeee, e comparedpe dip/ranetsaltl the frihydmehigride palf prgeerin an
§&(\)Qn1ag% c{f [sglzg?]lt’ydn Wat@fl Whﬁé the trlh{drochlﬁrl e is mych more soluble than

3-tetr et hyl ) - 6- oxo- 2-
]'@Béfﬁed?aﬁ?l ] ami no] 3 met hoxy benzam de WD 2007/ 090844
PCT/ EP2007/ 051139 -5

Lastly, when compared to other common salt form builders, the trihydrochloride salt
form presents also advantages as far as the yield, purity and reproducibility of the

synthesis of the salt form are concerned.

Thus, a first object of the present invention is the trihydrochloride salt form of the
compound N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinylJamino]-3-methoxy-

benzamide.

A further object of the present invention is the trihydrochloride anhydrous form of the
compound N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinylJamino]-3-methoxy-

benzamide.
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A further object of the present invention are the
crystalline trihydrochloride hydrate forns of the

weomwpoosed N-[trans-4-[4-(cycl opropyl met hyl ) - 1- PCT/EP2007/051139

per azi nyl ] cycl ohexyl ] - 4- 5.

[[(TR)-7-ethyl -5,6, 7, 8- tetrahydro 5- net hyl - 8- (1- et hyl

et hyl ) - 6- oxo-2-pteri d| nyI ] am no] - 3- net hoxy- benzam de.
res

A f t ti
R et ebReLoripd REhe B Ras Fr kprlre Mg ee s g pyorate
fopip Ofithe d&n{pbmmsu [#ah 4 (£Ys/cRproppyidi®i Pybipetaziiyllcyclohexyl]-4-

| ].c ohexyl | - 4- - .
R e iyl s totasS nathou iy d maete iRy o8- ReridiHiaminol o
eietnoixy-beneatsid@- pt eri di nyl ] am no] - 3- 10
nmet hoxy- benzam de. A further object of the present
invention is an inproved process for the manufacturing
of the conpound

gl;{‘gﬁl']rearl?f%{_e?ti &fﬂge{ g%ger?t |nv lomasttng Pystlallr?leer%y rocm/orlli(e: ¥r%|ygpate
RIrdf tHe, dombddintl &-ltrahy-dr9- (@d@tch%ylhmahyllq naﬁidﬂadlm]bydldhe&yl] 4-
RiRtthiis £ DB kit T O e BB Episipylamino} o

h@mo&hbeﬁanmﬂacturlng of the trlhydrochlorlde salt of

the conpound N-[trans-4-[4-(cycl opropyl nethyl)-1-

pi perazi nyl]cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra
Ayrgtieer Dbjeet dfthe Prebdntrimidmyibe tsharl impeov@ process for the manufacturing

Sife eoPapind Nt Rl ey B T PR Rl e BRI FlI TR -

émm@tﬁzems -2trabyTpIsHaEINgGl-8-t hmethyidihyyihrar 6Xd-Rpitettieliry g minoR3-
stalllne trlhydrochlorlde hydrate formor the
yEV$1PPﬁ%“ ®ri hydrochl oride trihydrate formof the

corrpound N-[trans-4- [4 (cycl opr opyl net hyI )-1 25

bﬁé{ %{;Wdlr%ggn %qu%[s %Jc%ss forh t¥|e ménu‘factésrmtgeotf E[he
mmgdraclmb@de @hlwltr}@mmpduna Wﬁtéﬂ@?ﬂ?‘[ﬂléﬁl@%ﬂﬁneﬂhﬂg&t her
nnre acce
Blapre oy elonPRii 4R AR e el Brihiy g petpyietnyi-o-
bktez{ptammt]ammmpmmemhbw&etnlzemme of the
trihydrochloride salt, a 30 crystalline

trihydrochl oride hydrate formor the crystalline
Al”fluﬂtf)éiﬂrobjébi efithél prefsenthiybntibe is 4 piamatedtical conasiina comprising

g’% Eﬁ){a hqu&gls yCl o?taﬁﬁg r%dr&éhl)orl&e Rydrate form or the crystalline
frih¢diabhIdric ﬂﬁuyii/drﬁteﬁ‘or?n 8f thetcomipy dii dONFtramd- 4}1/4 tayeloproppiivetyl)-1-

Shoslnln el S R R A8k e T s R e ety -

eme-@sarmmyqammapmmmxyaﬁnlzam Ide| iogethat wiimon@br More
os iti.an which is 35

Bl aer el SRR i SRR B st RP e sed by

excessive or abnormal cell proliferation. WO

Eg r?ﬁe?gogj%gtd' ofﬁ)rgérgggr(])tqg\{e%?%r} % the use of the trihydrochloride salt, a
crystalline trihydrochloride hydrate form or the crystalline trihydrochloride trihydrate
form of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-
[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-oxo-2-pteridinylJamino]-3-
methoxy-benzamide, in a method for treating diseases characterised by excessive or
abnormal cell proliferation, or for preparing a pharmaceutical composition which is

suitable for treating diseases characterised by excessive or abnormal cell proliferation.
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-6 BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 shows the
X-ray powder diffractogramof the crystalline

wo eoopeisechl ori de salt of 5 the conrpound PCT/EP2007/051139

N-[trans-4-[4-(cycl opropyl get hyl ) - 1- pi per azi nyl ] cycl oh
exyl]1-4-[[(7R) -7-

et hyl -5, 6, 7, 8-t et rahydr o- 5- net hyl - 8- (1- net hyl et hyl ) - 6-

oxo0- 2-pteridinyl]am no]-3- nethoxy-benzanm de, recorded
using a Bruker D8 Advanced-diffractoneter fitted with
BRIEFODESCRIPHONSOF ITHE HEUREDr (OCED) and a Cu anode as

the x-ray source (CuKa radiation, 2 = 1.54056 A, 40

kV, 40 md). 10 Figure 2 shows a |light m croscopy
pigoteagsmms 0k Xeray soakdsr diffralcltgrdr bhyed repesidiinie teieydsédHlordle salt of

R e RRUS N e -GBS P S AR 7

ethyl3,6 #;94-{elrdR)drd-5- methyl -8-(1 methylethyl) -6-0x0-2-pteridinylJamino]- 3-

WB@Y gteg%qr@éﬁifgtfoz{ ﬂ{;.ﬁ%g W@éﬁggﬁﬁp %ﬁac?omé/te fitfd with a

Elcgtutrrﬁse’hsmb@u@tebi@e @Elny:ﬁmamhmbae a8 thedetHrgsuRmRt(CAReOf
the neltin éDSC/TG) of the trihydrochloride

10611 £ 400 ho 4RV, 40 mA).
N-[trans-4-[4-(cycl opropyl met hyl ) - 1-
EI per azi nyl ] cycl ohexyl] - ![(7R) 7-ethyl-56,7,8-tetra
Feo? shayea 3 {jght suigreseaply piptogtap)l of ceystals of the trihydrochloride salt of
f??écbo%p%hﬁdi Nﬁ'trﬁb{é th%ﬂop?prﬁéT@?‘VT B%@Fa%myﬁ@ycldh%‘kw 49E7R)-7-

usin t ed

(elllilélagﬁﬁgB -teirebydra-GanehiyS- (‘rrmétfv@lthy@ Ggpmaa prfeglddhfﬂ@mphéd
Koty BePSmig821 e made by Mettler Tol edo. DETAI LED
DESCRYPTION OF THE I NVENTI ON 25 As al ready nenti oned
her ei nbef ore, the conpound

NngJ@Ql‘?’OVéS tﬁ'léTK&%EQ@?QQ)‘M@&tQMﬁhaﬁon of the meltlng pomt (DSC/TG) of
per a2| ] cycl ohexy R) - 7-et hyl -
ﬁvdﬁ@é%o ridg|salg of @B@NWP@‘% Wlfrangg4-[4- (CyC|OPr0Py|methy|) 1-

L _
g%grca%mlpggkloﬂbg&)ﬂsi F[(zse)—(?]-etﬁw%é I?é%ét%t;{ édzg]fi’&gygl% (1 methylethyl) -6

ax%@éeé@wﬂ@ﬂmpi 3mategrrhenzemidermcowied aising a0ASa and evaluated by

%%%ﬁ%n&& hé@mafr%t Y6°€/hin. STﬁ@VH@é’BQen FCARERTIGR lishhg a DSC
hus made to hi's patent application. 30 For an

%ﬂ%ﬁnﬁﬁ@ PWMG’HI%JQE*@IO manuf acture this conmpound,
reference is nmade to the follow ng process.

Abbrevi ati ons used. 35
DETAILED DESCRIPTION OF THE INVENTION

As already mentioned hereinbefore, the compound N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyllcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinylJamino]-3-methoxy-benzamide is specifically disclosed in WO
2004/076454, as well as a process for its preparation. For details on a process to

manufacture this compound, reference is thus made to this patent application.

For an alternative process to manufacture this compound, reference is made to the

following process.

Abbreviations used.
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WO 2007/ 090844 PCT/ EP2007/ 051139 -7 TLC Thi n- Layer
Chromat ography DSC Differential Scanning Cal orineter

waehoTheswoG avi metry 5 The starting material s PCT/EP2007/051139

trans-4-am nocycl ohexanol 4, 3-nethoxy-4-nitrobenzoic
acid N-(cyclopropyl net hyl) pi perazine 12& and
4- acet am do- cycl ohexanone 1. are known conpounds

whi ch e comerci al | vai | abl e. This process is a
conve?@ént$wgg2%§%6hmaha "R udes the steps of: 10
(i) spBChepifferaftiapSepip@Wilohettor mula 15¢ N N,,, O
HNH2__ O 15¢c 1 i.i),synthesis of a conpound of
forml & 16$WFTVE¥§QW%RV16 and (iii) reacting the
compound of formula 15¢c with the conmpound of fornmula

6. 20.1n the foregoin t he synt is of a co und . ,
162 sBiima a8 BRe Tt RSO R e pRfmlRBERL ic acia 2,
Naeyabpmodydmathgl)sipsrarinbdde, 4rid)4-Sysaieisicyclohex@anonem8argknown
of formula.l5c WO 2007/ P908. PCT/ EP2007/ 051139 -8
CHRPnde Wi R commargally avalieble.s o N -0 o

This process is a convergent process, which includes the steps of:

(i) synthesis of a compound of formula 15¢

v””@

N,
O\N I

H
NH

15¢ -~

(if) synthesis of a compound of formula 16

16

and (iii) reacting the compound of formula 15¢ with the compound of formula 16.

In the foregoing, the synthesis of a compound of formula 15¢ and the synthesis

of a compound of formula 16 are described.

(i) Synthesis of a compound of formula 15¢
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10 2 11 260g (1.32 nol) 3-nmethoxy-4-nitrobenzoic acid
are placed in 1.5 L toluene. 300 nL 5 toluene are

wale@viobdsed of f. 5 nlL di net hyl formam de are addedr/Ep2pTies1139

residue and 123 nL (1.7 ) thionyl chloride are
added dropwi se thereto. Thé reaction solution is
refluxed for 2 hours. The solvent is concentrated by
evaporation using the rotary evaporator under reduced
pressure. The residue is dissolved in 500 nL
tetrahydrofuran and? added dropw se toy@ s spen3|on of

2029 Hgl,. mol ) t,pans~4 ani nocycl ohexanof °1 5L
10 tetr rofuran a.3§L0‘f—a>30%p
carbonate”swehution, so triat the tenperature Hs

mai nt ai ned bet ween 5 .ghd Q3C. The nmixture is stir edN

for 1 hour at 20C and 5 L demineralised water ar8

added. TH® precipitaté is suction filtered add washed
wth dem neralised water. The solid is dried at 70C in
the circulating air dryer. 380g (98% of theory)

PR32 mal) drmectbdtysd-nd@benicraatt 2 mes pigteshie 1.5 L toluene. 300 mL

%ﬂ%‘ 8@%@&%@'}%‘ iénl_gTHet@(fo | neﬁg aréoav\ﬁjedcl)% eQesHue '5|n&"123 mL

t1ut menithieyl ichiprid, B@radﬂied himmeethareéo ddegdaction sgBgon is refluxed
foﬂQ%%gF@ I'I')1e égxlvgrq id c%ﬁt‘} Q{%r%ﬂmq’tﬂglr&é%\gﬁgﬁtor

acetonitrile an n1xture IS
andeyueducen @eessur@dTb@chmuess duseolv_ecsmLEvOQm tetiahydrpfuraiy @nd added

t&\oéet eabady E)éﬂSlO"l’l dorftZr'? 3 R 5‘} ! Q%Mﬁ&%gﬁt%garg%ﬁ%é 5L

e resi ue an usp en I1on 1S COO .
fptrebyptusareandcs1.g@ib1of 63074 mteav%dﬂ gadonalsisetitian tse thatdhe y

%fm ?ﬁh%‘%% HdimSHedBLGeen -ghgﬂggé"dj T{]A) ogtruhfg sﬂFrgc?%?ﬂH%ur at

circulating air dryer
@ ‘Goanst 5 Q:giemreara_ﬂ@edW@r@@{addﬂ_dcThﬁgtqmltgtees suction filtered and

@nggg{o@éﬂgg%gﬁed ab) T Pl AT hAROBbiating air cryer.

3809 (98% of theory) product 11 are obtained.
TLC (methylene chloride/ethanol = 9:1) Ry= 0.47

HO,, : ° Os : o
N
H £ H £
N N
-0 0 _0 ©
11

1 g of finely powdered ruthenium(lll)-chloride hydrate are added to 1859 (0.63 mol) 11

and 234g N-methylmorpholine-N-oxide in 1.8 L acetonitrile and the mixture is refluxed
for 1 hour. Under reduced pressure 1.6 L acetonitrile are evaporated off. 1.5 L
demineralised water are added to the residue and the suspension is cooled to 5°C. The
precipitate is suction filtered and washed with plenty of demineralised water. The solid
is dried at 70°C in the circulating air dryer. 168g (91% of theory) product 13 are
obtained.

TLC (methylene chloride/ethanol = 9:1) Ry = 0.64
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VNN H ~-NvIV HNHN 12c 13 i0 O14c OO0 11 2g
(383 Mol ) of product 12, 108g (770 mmol)

woeqeyeisepr opyl met hyl ) pi perazine 12& and 4.5 PAI/EP2007/051139

met hanesul phonic acid in tgluene are refluxed for 3
hours using the water 5 separator (approx. 76 nL water
are separated off). Under reduced pressure 900 niL

tol uene are evaporated off and the residue is
suspended in 1.2 L ethanol. 15g sodDdmNbYrohydri de
are added batc t® this suspension Eu/

te?@/e\rltfﬁre of D Wi t hi home hour.
is sti yf or 3 hotirs 20& and anot her
bor ohydri de are added.
hours g 20C. Under1gedu%ed310 pressure 650 nL ethanel o-
are evaporated off. 2 L demi neralised wat er 14hd 300" nL
cycl ohexane are added. The mixture is cooled to 5C and

ensi o t lter The

TS O oSt 1 g e B e Prasg et ipiegerine 122
élhtlaff Gaal me%asgeaudﬂlt&du?m% tr?eluﬁhdtﬁw l%fl%)&‘edﬁdﬁf& hOLngg uglngtthe water

fi ere er u e
FHERPI EPRES. B AP Rt AT e 0GR Begure S0 mL
lantiapd evddordted ef@he thd esidile is ipdiddariedipl tibRoll $5g sodium
%{%ﬁ#(ﬁ'@i@&{ﬁ%ggéeedd ?%%HVU%ESP%% S\Q\Aé%gr],{oenrgtgetg%plersa?urem?% g"rto 25°C
ivRiiih .onb u:n]pw:. maé hyktatdge I’stlrréch for 8 h_@chsl #¢0°C bad andther 4gsodium

uction filtere na . wasne o

SRbYBatrr path T BE Rl Slirdfoh 16 govrs 4t REC. Under reduced
ﬁﬂe@@ub%gg@. éthandlayeevapordd€Coff.3L démffdraibed ha®ryhd 300 mL

t | S al ne

Bl Siarins derAdiat Layurege coolglio b5 S0t the.sispansien g puction
ﬁw%@gmerraaﬂuﬁlwssglvsa utle n@rfznﬁsn?y@r?gh]yréd étezed f5y a\AfcmV@tﬁglcharcoal
met . ~ ~~. ) . C
e AP DT BR B e TEr o 0078 Fs TRV IRer o acded

to the filtrate and it is made alkaline with ammonia solution. It is cooled to 4°C, the

precipitate is suction filtered and washed with demineralised water. The residue is
refluxed in 400 mL tert.-butylmethylether. It is cooled, the solid is suction filtered and
washed with tert.-butylmethylether. After drying in the circulating air dryer at 60°C 73g
(46% of theory) product 14¢ is obtained.

TLC (methylene chloride/ethanol = 9:1) Ry = 0.2

The compound 14¢ may alternatively also be prepared by the following method.

N ° 0 VN
G EROW Sy O"""O\Ni

H
12¢c 18 19

229 (142 mmol) 4-acetamido-cyclohexanone 18, 39.7g (283 mmol) N-
cyclopropylmethylpiperazine 12¢ and 0.71 mL methanesulphonic acid in 175 mL
toluene are refluxed using the water separator until no more water is precipitated. The

mixture is left to cool and at 50°C 175 mL ethanol are added and the resulting mixture
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cycl opropyl m et hyl pi perazine 12.r and 0.71 nL
nmet hanesul phonic acid in 175 nL toluene are refl uxed

waisiongodsie wat er separator until no nore wat er PCFEP2007/051139

preci pitated. The m xtur 0|s left to cool and at 50C
175 nL et hanol are added and the resulting mxture WO
2007/ 090844 PCT/ EP2007/051139 -10 is cooled to 20C.

5.37g (142, i hydr i dd
b ianta 26 R tq P R Sh P oS08 r ioee pptewise with
Slb'rd’dgﬁ%ltifrmg ahd tlh@ﬂﬁ)@urétlsdicﬁgédd‘aﬂm hduro bt 20°M0ROBML of 4 normal
r ori acCl re a e o .se t t eacC

o i gifrR Head abmire i Rt tmiure dferlst F5dog8 pressure
e&mmrsatv@gt ﬁb?va%(gaﬁ_ﬂiofﬁt&l%wmtﬁ?r@telﬂ@S:?dssll[]m:@frlbwn’a@édd ésolution
SO (0] nme 0] e
220 A4 o BlsobhhPlong Sisarcletp idfeahe Thedypediop migure i
g¢c|tléti tongCO/lAgﬂgsﬁdugh istiging. THe m]l?@lsihﬁsismﬂor‘ﬁﬂll:ﬁred)ﬁnd dlsséolved at

| re n | SSO| ve ux ra | |
otk ekt Mot Bl eyt onp ot ARED Bk 2bhiGn bl acivaffo
Cfﬁtﬁéwahs flltr?recShcﬁtl Themddurb e left Th €odnaxtl ltﬁeepr‘e&tpltﬁélis ftefoved by

t SucC on
Fidtp BeuRT AR R 3P g 4 D SRR oblrens thust s 1gere
oistaimedconpound jj are 10 obtained. TLC (rret hyl ene
i t hanal / =9:1:0 39 V7' Ng,

@D{:K&L’%?/%%?@ﬁ%ﬁ@/a hap[glf\z“qzl i nqrya 59 @é)g soq g?l on of 44g
(157 mmol ) of product j2 in 500 nL 24% hydrochloric

acid is refl uxed for 6 hours. The solvent is
concent faf e evaporatl on under remd/\qress@rl'écl

and the reS| crystal lised from 700 gL N,
i sopr opanol . he CI tate is suction fil t
washed with tert thyl ether and dried ,q;_,m

t he vacuum dryl ng cubboard 54.7g product 2Q are
obt ai ned as thellri hydr ochl ori de (contains 289, 20
water). OCo Nx 3 HO HOI NHOOHz i N 20 2 1l4c

Rs(o)lution of 44g (157 mmol) of product 19 in 500 mL 24% hydrochloric acid is
refluxed for 6 hours. The solvent is concentrated by evaporation under reduced
pressure and the residue is crystallised from 700 mL isopropanol. The precipitate is
suction filtered, washed with tert.-butylmethylether and dried at 60°C in the vacuum

drying cupboard. 54.7g product 20 are obtained as the trihydrochloride (contains 5%

water).
0 V\N/\
V\G x 3 HCI HO K,N o
O\ + N‘ﬁ - J\Q\
e H
NH, _0 o NP
20 2 14c 0 O

33g (90.4 mmol) 3-methoxy-4-nitrobenzoic acid 2 are suspended in 80 mL toluene. 0.5
mL dimethylformamide and 16g (134 mmol) thionyl chloride are added. The mixture is
refluxed for 1 hour. The solution is concentrated by evaporation under reduced
pressure and the crude acid chloride is dissolved in 50 mL tetrahydrofurane. The

solution is added dropwise to a suspension of 18.7g (94.9 mmol, 95%) of 20
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339 (90.4 mmol ) 3-nethoxy-4-nitrobenzoic acid 2 are
suspended in 80 nL toluene. 0.5 25 nL

waleowedoghd or mam de and 16g (134 mol ) thionyl ptil/BPI0dB051139

are added. The m xture is ,efluxed for 1 hour. The
solution is concentrated by evaporation under reduced
pressure and the crude acid chloride is dissolved in

. t t ah f . Th t
OB oo Bl ey o
20-aM¥ rafditaHe0aR B Ai ool dR &he i85 bABOTLE Islused to check that the

S0 a8 LI O e e

afid the preisrgjuseael tod Oiby théredditeh (b‘%bhtumTh@rd)ﬁdéJ%ldianThe organic

check that the action co After the .
St Sl S Washay Wil sSies tainerelEbe Recompined
adju?bdub ehpdds fe adlrmécedndeq/wmebyh;tdn@fumﬂ]di Tlhé)ébrﬁfﬁlnéd)driglamc

dr oxi de sol ut,i The organi c phase ar at
B AR &%[?ﬁ@ﬁatﬁﬁgﬁ e¥%?95?%%elﬁ‘d§éf‘%dHée§Brlea?‘fFSn E’rrl‘?é'd“e 1S
ﬁe(ﬂniaemuagaooamu%@muwhmleﬁetngéte Tamrnﬁoteegi Ieﬁtﬁﬁ&ow t620°C and the
tetr rof ura conmbi ne ani c ases are, . .
LEHERRE S ony Tarod i ergis Grer i BateuhdTatudh & 45c. 9130
B30 bﬁﬁedv)‘:‘oﬁ woducefl4giedbtaimed00 nlL
tert.-butyl nethylether. The m xture is left to cool to
20C and the precipitate is suction filtered. After
drying in the vacuumdrying cupboard at 45C, 31.3g 10
(83% of theory) of product 14 is obtained. ~ON ~N")

pa )--N O HHNHZ2 14c ZONBY | 0e0 15 A
sol utlg.q/uf,,, Sg (174 mol ) of pr odu@hﬂw% mL
S or
t pe

nmet hanol an di met hyl formam de is ogdgpat ed
in the prese Raney ni ckel at a
of 20C and a hydTog epsure of 50psi. The caflal
is filtered off and thé?l _met hanol is evapqrated unde
reduced pres¥ére. 50® mO denineralised wa are O
added to the residue and the suspension is cooled to

5C. The precipitate is suction 20 filtered and washed
Wisblutige 8 mersgl (i 3£ mnvt & lprodiict #4c drAO0MEL metHaRsl and 145 mL
circulating air dryer at 60C 60.5g (90% of theary)
6%6&%&&%@@8&8 h@@ﬂﬁ”ﬁﬁﬁ’éﬂ therﬁ’_rés?rﬁ@tqfé)p%l%‘”ey nickel at a

el giratd e/ cﬂ‘t2b9('j ahd amyBRgan Pre%s&re(bf Eppsif Ehe &ataiPst i€ filkered off and

Synt hesi s of a Corg)oun formul a
the methanol is evaporated under reduced pressure. 500 mL demineralised water are

added to the residue and the suspension is cooled to 5°C. The precipitate is suction
filtered and washed with demineralised water. After drying in the circulating air dryer at
60°C, 60.5g (90% of theory) of product 15¢ is obtained.

TLC (methylene chloride/ethanol/ammonia = 9:1:0.1) R; = 0.58

(if) Synthesis of a compound of formula 16
The synthesis of the 2-chloro-7-ethyl-7,8-dihydro-5-methyl-8-(1-methylethyl)-(7R)-

6(5H)-pteridinone 16 is described in general in WO 2004/076454, to which reference is

made.
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The synthesis of the
2-chl oro-7-et hyl -7, 8-di hydr o-5- net hyl - 8- (1- net hyl

wewyhyos§d/R) - 6(5H) -pteridinone 16 is descri berCT/BP2007/051139

general in WD 2004/ 076454, gtzo whi ch reference is
made. WO 2007/ 090844 PCT/é 007/ 051139 -12 The

present invention provides an alternative route of
%X%E%%E@tzp\gngtorﬂgfqyw%g lg% ra%erﬁl@f' ‘ﬂay%/oute of synthesis of the 2-chloro-7-ethyl-
EBWHMdﬂé -BFdethylB-{1- mbmmechyl)qm) 86 H)whiricihohs 18ewhich Bedkscribed in
gﬁe o e followng. 5 The following starting materials

d° and comercially avail able: (R)-2-am no-
butyric aC| d 21 and 2, 4-dichloro-5-nitropyrimdine 5.

O . O000I1 HNH. N v x HC A21 22 1 :
ih%f?&ﬂ%”&r?t%i’”gz@ag”ﬁgﬁe AR aT%O@mSFﬂar?‘i'éﬁ-aBﬂ%?ﬁ: Rlspgino-
Bdtyrdaci® 21 ahd Q2Odictinomt-9-nitropyrimigingys. or t hof or mate in 150
mL nmet hanol is heated to 50 C. At this tenperature
26.5 nL (364 mmol) of thionylchloride are added in 30
m nut es. Under elvol ution of gas the  tenperature
i ncreases to 600C olhe reaction m xt s refl uxed
for 3 hours. 125 nmet hangl. are destEIIed of f and
100 nL tol uendhg dded. 75 nL of 'sg t HE 15
renoved by distiyllation. A suspensiogn of 77 g (364
nmol ) sodi umtriacet oxyborohydride “in 175 ni tol uene
is added to the rgaction m xture at 60 22 L
acetone are adde at 40 C. The reacti® mixture is
stirred for 16 hours at roomtenperature. Under
cool i ng, 73 nL ammpni (252\%{05 added. After additio
BrUSRETRIONA 23an e anel bR ZreiBp-DUbE avidatAns Fomhdabamol

trm]e'ir%rthﬂr&n@t@mm rﬁlbﬁ@malnél i§ ﬁ@atvaatt@so a0 dAMAIS h@ﬁpwatdf’e 26.5
dem neral i a 10 nol ar solutio

B‘F- (RS FW&&%BH“&”VHB‘OT'?P @W&P 'ri 30 MRSy U”f?’se‘ﬁl“t@f‘ of gas the

0 peedttiredh e hEIERY &0 QYTﬁ'é Eddchd)rﬁinb@uﬁe islr&®iuxdd for 3 hours. 125 mL
tet rahydr ofurane is and the suspension is

eeH1ee’ 48 dsswedﬂﬁ@ngd%éws cbifne & Aq5ch A5 Ml eleobanLAa
waxsdved bl didhillSInd Atsab s 70864 mihdiPsodiliny tri2@eioRytsbrohydride
vacuum dryi ng oven at 50C, 4

in 175 mL toldenes added to the reaction mixture at 60 °C. 22 mL acetone are added
at 40 °C. The reaction mixture is stirred for 16 hours at room temperature. Under
cooling 73 mL ammonia (25%) is added. After addition of 50 mL of demineralised water
the mixture is heated to 50°C. The organic phase is separated and washed with
demineralised water. 24 mL of a 10 molar solution of hydrogenchloride in ethanol is
added. 125 mL of solvent are removed by distillation. 175 mL tetrahydrofurane is
added and the suspension is cooled to 2 °C. The suspension is suction filtered and
washed with cold tetrahydrofurane. After drying in a vacuum drying oven at 50°C, 42.9

g (90% of theory) of product 22 as hydrochloride is obtained.

s 00 )NI:\/( COOCH,
N h \O )\/
)I\/I +  H{ I/ xHCl g N
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g (90% of theory) of product 22 as hydrochloride is

obtained. 25 ONO 2 N\ N, O OO0 NCOOCH3 + H N x
woiglo7@oskN N~ Cl~N'Cl 5 22 23 WD 2007/ 090844 PCT/EP2007/051139

PCT/ EP2007/ 051139 -13 9. 3.1 of a 50% aqueous sodi um

hydr oxi de solution is added to a stirred m xture of

33.3 g (170 mol ) 22 hydrochlorlde in 60 nL

cl ohex and 60 m neralis
A TuOREA B A Pa et FERTORHE SP oM, s GaH St o aeed rgiture of
aﬂdleg)ohgm améublé% hydrgclhgldSrEfel|?56%B¢&&Qﬁ§8&;}@brﬁ603|®Lgie6n]@allsed
an mmo S I um . rogen )
BETBE T B AT skl ot SRb R dhe Shanic PSS Aged dropwise to a
refilikex Qb pkagiordof BILG §155URINBY §aan\dmzegf (&lﬂepﬁtﬁaﬂ) Qodoulmmt
Sol ven | S es

t for, t 75 nmL
TS ehearbgb@ il B0 B SaiobPaas IR sashelRon /9 R b Aburs
0§ing delér%eﬁaﬂaitdrlto Frdgﬁo\&qw &jtinet s\m@sm hLest solgénét ig Eﬁstm?d off.

SSol ve I N opano (0] .

ARTR T el SigBedd e 5 0aion digtols SRR iols TR soNghl e Gestied
sﬂ ()71 )7'eh§icgdeas t&ﬁs& hi&i BLsianis quTpamX?z?m Q(DmLfdf b@x_&fneti deifllled of

e W coO er N .n
Sty th R s do Ry 20338 sndlihegin i Welith Drergg anc
wa@r@hmnutrﬂ&ld 3- gadiﬁaaubne\de&_drpmuhm hivaciamh d@/lﬁgsol varcin ga‘?ch 3899

t ol uene an t he

l.cycl ohexane,
ﬁgxff afctﬁgory & pé?)(?ucéﬁ %tft? ﬁ%‘bl arly suitable for
achi eving high regloselect|V|ty in the 15
ﬁagl eocohl le@gﬁﬂl Suggsaté: t&tckﬁlnhéxea%%t Ngﬁylcy?l?hexaggktomgge Qﬂd l[_rlle
ikt@ge? &drébf&?é particfriyt ﬁlﬂbﬁlbyfdrr avhisvingenigrsrdgiodeleg@ngtirethe

in th 0 Carb 59 t
Wi uB B BoTtediof ity tonomhaSe: *55 & unti | o
further
H
NG, h_o
N COOCH N7
I 3 —_—
Cl)\/N:<N)\/ Cl)I\/NINI/
Py A
23 24

50 g 23 in 375 mL of tetrahydrofurane is hydrogenated in the presence of 5 g Platinum
on Carbon (5%) at a hydrogene pressure of 3 bar and at 35 °C until no further
hydrogene consumed. 2.5 g vanadyl acetylacetonate are added and the hydrogenation
is continued. The suspension is filtered to remove the catalysts. The solvent is
removed under reduced pressure. 150 mL 2-propanol are added to the residue and
heated to reflux. 300 ml of demineralised water are added. The suspension is cooled
slowly to 2 °C. The suspension is suction filtered and washed with a cold mixture of 2-
propanol and demineralised water. After drying in a vacuum drying oven at 50°C, 36 g
(90% of theory) of product 24 is obtained
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hydr ogene consuned. 2.5 g vanadyl acetyl acetonate are
added and the hydrogenation is continued. The

waeempeysion is filtered to renove the catal yst BCT/EP®07/051139

solvent is renoved under gneduced pressure. 150 niL
2-propanol are added to the residue and heated to
reflux. 300 m of dem neralised water are added. The
suspension is cooled 25 slowy to 2 C The suspension
is suction fiItereH and washed with a cold|n16ture of

2- propanol a ralised water. ing in a
vacuum dryi ng C, 36 (9 %lbf/ h ) of
product 24 § oBt aflned WO 2007/ h

PCT/ EP2007/ 051139 4- HNNO N N O d ~ Cl N 25

16 A suspension of 7 g (27.5 mmol) of product 25 and
5.7 g (41 nmmol ) pz2# assium carbonate in 3@sni

di met hyl carbonate is heated to 130C in an autocl ave
for 5 hours. 5 The mxture is left to cool and 25 nL

Aelbieistn §gdy atEhmanef phoditt 28 dMd 5.2¢84 /hendly }(ibtas"?dﬂﬂﬁd

wth stirrin The organi c phase is distilled off

caerate éﬂ%ﬂ:@g dipela¥ige O”ﬂeré) Qeaipdto Hil dn ap adioRigne for S hours.

?ﬂﬁ’é* rrﬂ)&urt@hsa thﬁb Bgdélgnd%dnl\l\@fnﬂ{ne@lsétﬂﬂﬁﬁr bed thenlr iﬁﬁj{l@‘é@tate are
eat e 0 e sol uti (of0]0} 0
Willhsiising: (e orepie %Pé@l'%ﬁ"?%l'@@ q%féJ”QE'b'ieF’B?Pdf RrEsRUret mixture

amt ma%h%ov\adomammovétmweeamed d@i@rﬂ@é@djéoﬁt@dhd\msme@md heated to
et hanol éZ;éé: roduct is 10 dried at 50C in
QA CudRp FPYH 'Sd%beS’o‘gPPHto rgory tegpekatire + Hisprggirisite b%%’&ﬁ%'% filtered
38d *BShedObithph Hfbdure(df UbhrB&éﬂi@bdfi Wf@te@fana e@RMBORNY. e product is

a CO oun (0] or

f or mul 5¢c with
é% n WN%“I”N N9 e led B9 (@Awf#www@ﬁcm are
bbtEinklg ~N N' vCH3 z , 0O H3CO H3C CH3 15 15c 16 (1)

(iii) Reaction of a compound of formula 15¢ with a compound of formula 16
[ N
V/\NK/)‘ . Nl/ﬁ:Nf/ v/\K/No\N o ?Ha
QN YW N = Nf/
A H NJ\ AN~ CH,
NH H

A solution of 23g (59.5 mmol) of compound 15¢, 16.8g (62.5 mmol) 2-chloro-7-ethyl-
7,8-dihydro-5-methyl-8-(1-methylethyl)-(7 R)-6(5H)-pteridinone 16 and 28.3g (149
mmol) para-toluenesulphonic acid hydrate in 350 mL 2-methyl-4-pentanol is refluxed
for 22 hours using the water separator. After the addition of 1g of compound 16 the
mixture is refluxed for a further 2 hours. 300 mL solvent are distilled off and the viscous
oil is allowed to cool to 60°C. 300 mL methylene chloride and 300 mL demineralised
water are added and the pH is raised by adding approx. 20 mL of 10 normal sodium
hydroxide solution to pH = 9. The organic phase is washed twice with demineralised
water and dried over sodium sulphate. The solvent is evaporated off under reduced
pressure and the residue is dissolved at 65°C in 200 mL ethyl acetate. The mixture is

left to cool slowly to 20°C, the precipitate is suction filtered and washed with cold ethyl



A solution of 23g (59.5 mml) of conpound 15c, 16. 8g
(62.5 mol ) 2-chloro-7-ethyl -
wQ 287 dodsydr o- 5- met hyl - 8- (1- net hyl et hyl ) - ( 7R) - CRSHEPDB051139
i di none 15 and 28. 3g (14915wnol) par a-t ol uenesul phoni c
acid hydrate in 350 nL 2-n®ethyl -4-pentanol is refl uxed
20 for 22 hours usi ng the water separator. After the
| ti ound 15 the Xt i
Aot Byt S CIR Mo Um0 gurhoskb s 4afoase gf treory) of
ﬁnoﬂtjttl (I)wolﬂéﬁedl(ld pl Be 82t G,ausS: 100K/ mim,addltibesvesdbibeanioleffects in
Eﬁ]@rl:?%g gLf net h | ene chlori de and 300 nL
P?ig elolae '”g)re added and the pH is raised by
addi ng appr ox. 20 nmL of 10 normal sodi um hydroxi de
ol ution to h .organi ¢ phase i s was tw ce
i HP BT T ProRe R Ttk 1= BURsP oS B ihe facture of
Ehlé| dohrvioand Nli[&aﬁ@h-\{f—(‘dycloﬁr@)\]ﬁrﬁmlﬁﬁﬁ egipefdzinyelioheRgd HEg (T R)-7-

BKCR g Bl 1S g R e B RS D bt B por B
&@Gmxyhenﬁﬂﬁdebfkﬁhaalg)suctlon filtered and washed

with cold ethyl WO 2007/090844 PCT/ EP2007/051139 -15
acetate. After drying at 60C in the vacuum drying

cupboard 24. 4 of theory) of product (1) is
obt ai ned (m , DSC 10 K/'mn, additiona

endot herm c effect SC dlagran1$éfore
melting). 5 Thus, |t i sent

i nvention to prOV|de a proges r qg;ure of
t he conpound

N-[trans-4-[4- (cyclopropylneth®) E pup nyl]cycloh

exyl]-4- [[(7R) 7-

et hyl -5, 6, 7, 8-tetrahydro-5-net hyl - 8- (1- et hyl et hyl ) - 6-
oxo-2-pteridinyl]anino]-3- ﬁ%thoxy-benzanide of
formula (1) r-" N ON'" OCH3 NNO(DN11- 11 H
NNCH3 H3C H3C CH3 10 (I) characterised in that a
conpound @faragenagddn theea crppoung offormuta 15¢

—
=
o

\

is reacted with a compound of formula 16,

|
CVj[::I:N:Ei//
N
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HNHZ 11*11 O 15c¢ 15 is reacted with a conmpound of
formula 16, N O CI~N N 16 WO 2007/ 090844

weFan/aRB07/ 051139 -16 wherein the conpound ofPCT/BPIO0T/@51139

16 is prepared by nethylatGpn of a compound of
formula 8 H | NNO~éINN 'Ok 8 5in the
presence of dinethyl carbonate. The present invention
further ovi d ocess .for the manuf ag%ure of th

es a
tri hydrocWFeHPln&ge&%'lg‘)‘Poﬁf MHYULIHS [Frifepared by methylation ‘of a
N-[ t r ans- dorhgouna )t fovipueig/ | met hyl ) -1 10

pi per azi nyl ] cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra
hydr o- 5- met hyl - 8- (1- net hyl et hyl ) - 6-

0X0- 2- pt eri di nyl ] am no] - 3- met hoxy- bi¢nzam de of fornula
(1), said process conprising the aﬁep&,of contacti ng,

under el evated tenperature orNaf>Yoonft enperat ure,
N-[trans- |
4-[ 4- (cycl opropyl met hyl ) - 155 pe'}‘a2| cycl ohexyl ]-4-]

[(TR)-7-ethyl-5,6,7, 8-tetrahydro-5;

nmet hyl - 8- (1- net hyl et hyl ) - 6- oxo- 2- pteri di nyl ] am no] - 3-m
et hoxy- benzam de dissolved in 15 a suitable sol vent

or in a mxture of solvents, wth8&ydrochloric acid or
hydr ogen

in the presence of dimethylcarbonate.

The present invention further provides a process for the manufacture of the
trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyllcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinyl]Jamino]-3-methoxy-benzamide of formula (1), said process comprising
the steps of contacting, under elevated temperature or at room temperature, N-[trans-
4-[4-(cyclopropylmethyl)-1-piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide dissolved in
a suitable solvent or in a mixture of solvents, with hydrochloric acid or hydrogen
chloride gas dissolved in an organic solvent, optionally in the presence of para-
toluenesulfonic acid, and collecting the precipitate formed. Suitable solvents to dissolve
N-[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide
for performing the salt formation are alcohols like methanol, ethanol, 1- or 2-propanol,
isomeric alcohols of butanol, isomeric alcohols of pentanol, isomeric alcohols of
hexanol, like 2-methyl-4-pentanol, ketones like acetone, dialkylethers like
tetrahydrofurane, acetic acid esters like ethyl acetate, organic acids like acetic acid,

amides like N-methylpyrrolidinone and nitriles like acetonitrile.

An alternative manufacturing process is illustrated by the following experiment, in which
the trihydrochloride salt is obtained by addition of concentrated hydrochloric acid to the
reaction medium after completion of the acid mediated nucleophilic aromatic

substitution reaction of the compound 15¢ with the compound 16. The following
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chloride gas dissolved in an organi c sol vent,
optionally in the presence of para- toluenesulfonic

wa@edod/pommd col |l ecting the precipitate fornmed. BU/ERWDB0S1139

sol vents to dissolve 47 -
N-[trans-4-[4-(cycl opropyl met hyl)-1-pi perazi nyl]cycl oh
exyl]-4-[[(7R)-7-ethyl -5,6, 7, 8-

tetrahydro-5-nmethyl -8-(1-nmeth 0-

SRR o SR O PSRRI 611 S8 o Al Pt RasTosd as a
fraltdtiohas M@ktape. are al cohol s |i ke net hanol, ethanol, 1-

or 2-propanol, isoneric alcohols of but anol , Isomeric

al cohol s of pentanol, isoneric alcohols of hexanol,

Lji kle:kzrsneﬂsdrbsionﬂefﬁeﬁba(ogv quﬂm&?m 11&@(@@'&#@035 In 2 L 2-methyl-

| a et erS. | Ke ur a cetic. acl

et o LoEh{RE00s herted ubis b8 ¥ ol gl EOE ol 51 uGktopic acid

IaCI d, moaohydeste |arek€dd7édrmidhyé pyxtiel is Hedea o @Mdx fir 2AiHoeRs using a
i ke acetonitri ate acturi

e oB8t 85pdrhiaL Tharsnty X srRtetiibl Dbl o re g EntdRthe

\M; Id Chhydrb&hflérfd dmtdar@cambeg l/ﬁt@é)sw 1. |5ILSac@tHnalag@ddd!BdH The suspension

additj on of .co te roc Cc acl 0.t he, )

e R i JR TRt S e S RS A s Rigrered

nucl earmlw?sSrcedammr@denme STH@ﬁtddguﬁllgdﬂec:]eme |C|0Iﬁ1 tr_@fvdc\la%n drying

coO oun t e 0 un I OWM N A

OO0 T BatsAR. Bt eahGH TGERe 98 Comnni G Astmb bt are

i | ustitainede of the present invention and therefore is
not to be regarded as a limtation to its scope. A
suspension of 143 g (0.37 nol) 15c and 110 g (0.41
Avlirthet@bjedt &F the Bregenthimientibn &-the frdllawlg step brgairigchtiop of the

60 C. 176 0..93 npl) para-tol uenesul fonic acid
H@M&H?é?%‘fegsagtrvéa g'éfat@h&% PRE M xture is heated to

reflux for 24 hours using a water separator. The

solut&ﬁn i s co ﬁg épo C., 183 congentra :

hydr o |C8mp8“5 ygghigridens sy Q’Edf £ ¢ sl @agiF golvent,
addedsx%h%esu@ﬁﬁn3|on is stirred for 16 hours at room
tenperature. The precipitate is suction filtered 10

and washed with acetone. The product is dried at 60C

I N t hthewasdtiomnokidiuim ¢ hetgbwatfiux; 267 g (92% of t heory)

of conpound (1) as trihydrochloride are obtained. A
further object of the present invention is the

fol | owhtegissddeledof purification of the 15

trihydrochloride salt via crystallization, wherein:

the conpound (1) as trihydrochloride is suspended in a

Sui t abfter coblRNthe peedipatdis, colledied) wasshed vdth alsuitable solvent, such as

ethanol, and dried.

The following example of purification via crystallization is illustrative of the present

invention and therefore is not to be regarded as a limitation to its scope.

Example of purification of the trihydrochloride salt of the compound of formula

(1) via crystallization.

A suspension of 15.5 g of compound (I} as trihydrochloride in 160 mL dry
ethanol is heated to reflux. 5.5 mL of demineralised water are added. The

solution is left to cool slowly to 20°C and stirred 16 hours at 20 °C. The
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20 the reaction nediumis heated to reflux; water is
added; after cooling the precipate is collected,

wowr®hooswi t h a suitabl e sol vent, such as 25 ep¢EHREP1007/051139

and dried. The follow ng _ %@nple of purification via
crystallization is illustrative of the present
invention and therefore is not to be regarded as a

limtation to its scope. 30 Exanpl ificati o
Lhe. PRl EenpistipRETaEH anamasher kihabaRd, BlerBragALSs-c in
(1) Vir@d\@b?@h @h}iﬂ@@lp’bgard ﬁ.sggg@m_@if mfgg/f) r?f_-&arﬁp@ndf(l) as
conpoun as tri rochloride in r
et Hgn 'Ihy?’rgdl)’@%(?ee'a th%y'ﬁ‘eé’fl ux. 5.5 nL of dem nel)r/al i sed
wat er are added. The 35 solution is left to coo

.o 0 20C and stirred 16 hours at 20 C. The WO
36015 bRt RS PesStiohtan b PorsssipefP s turg of an
symgu'gg grjsitdlh‘c&fgﬁﬁ tmdihmgh}ﬂ_dridld R E( cﬁ&rlrwmhd pouﬁﬂtl\e[&tréaglé/w-[?g

t In vacuy ryi ng . .c I . % 0
BB B ah AR S ey LB e B . P gL a o 5
otrgi-8€ tmdithylethy)-6or6-29hg @hitylj@amind)s-pewsgnbenzavady didormula (1),
IS, a process for tl&n‘he manlfj_f acture of an hydrated
3910 OIALST EOAR'ETNG K& SISPSIRTdr ochl ori de salt of the
compound N-[trans-4-[4- _
(cyCl QRrS8e T3 iripa Rl B b M Ll gt Lokeh [ ERs
met hy bth8ndllatredmytérapéiture 6r Oxvated pnggaratury| ] am no] - 3- m
et hoxy- benzam de of fornula (1), said process

conprising the steps of: 10 dissolving the conpound

(1) asddesrydroctoriadidital the esagdon mesioim/ent, such as

et hanol, at roomtenperature or el evated tenperature;
addi ng hydrochloric acid to the reaction nedium 15

cool i agplihfehe eactioranedadt um col | ecting the

preci pitate, washing the precipitate with e.qg.

et hanol, and drying. 20 The follow ng exanpl e of

manuf eslledtirgy 1B& paatigitath, alaghing thespratipfiate mittfe.d.leghanol, and drying.
trihydrochl oride salt of the conpound

N-[trans-4-[4-(cycl opropyl net hyl)-1-

PhowilawingExhmp! o heanyfdctute bf 4 Rydrdte@tchystal forth of tile t et r a

P%%r%&a_orrﬁet ngtl 6f§ﬁe( c]:'o_rrrlrp?otu%lN-ﬁFaIPl¥14)-[21§(cyclopropylmethyl)—1 -
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinylJamino]-3-methoxy-benzamide of formula (1) is illustrative of the present

invention and therefore is not to be regarded as a limitation to its scope.

Example of manufacture of an hydrated crystal form of the trihydrochloride salt
of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-
[[(7TR)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-

pteridinyllamino]-3-methoxy-benzamide of formula (1).

1.1 g of concentrated hydrochloric acid are added to a solution of 2 g of the free base
of (I) in 30 mL ethanol. After stirring for 2 hours at 20 °C the suspension is cooled to 2
°C. The precipitate is suction filtered and washed with ethanol. After drying in the
vacuum drying cupboard 2.15 g (91% of theory) of product (I) as trihydrochloride are

obtained.
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0Xx0- 2- pt eri di nyl ] am no] - 3- met hoxy- benzam de of fornula
(I') isillustrative of the present invention and

WO beredmsue is not to be regarded as a |intatiPCI/EP2001/651139

scope. 25 Exanpl e of nangfgﬁ;ure of an hydrat ed
crystal formof the trihy&rochloride salt of the
conpound
N-[trans-4-[4-(cycl opropyl net hyl ) - 1-pi perazi nyl ] cycl oh
exyl]-4-

Thé #Rydrockibhyd sdit & tife Sorhedunahy-fireprsS-RtytdprEpyirhetiiphy |

et hyl) - 6- 0x0- 2- j.dji nyl ] am nol - 3- net hboxy- henzam de
PSR- B TR 7 -GS G Ak AT h Y e D ety )-6-
oxad-2-pagrigingijarahol-8-nietisedytdangamidle of fgmafa (1)he rkpreeerdtas By the
%\&Ib#n SIO nmL ethanol. After stirring for 2 hours at

MNP EMY8pension is cooled to 2 C. The precipitate
is suction filtered and washed with ethanol. After
drying in the vacuumdrying cupboard 2.15 g (91 % of
t P uct (I) as trihydrochloride are 35
0 i ned. | WO 2007/ 090844 PCT/ EP2007/ 051139 -19 The
tri hdeOCLka'Ne,,S of the conmpound CH
N-[trans-4-[%-(cy 3

pi perazi nyl]cyclo I 4- [ L4 - et hyl -5, 8.7, Ntet

hydr o- 5- net hyl - 8- ( y‘tj et Ty N |
oxo0-2-pteridinyl]am no]-3-meth gnzami|de ofl formila CH
(1), is r%dﬂe‘séhted by t e PRNIA. S NS ~

~N" OCH3 I N NI N al H3C10O H C

CH3 10 C34H50N803 x 3 HCI MWV = 128.21HThe pres

i nvention al so provides a prbgéss for the nmahyfact ufl;
of an anhydrous formof the trihydrochloride salt of
t he compound N-[trans-4-[4-(cyclopropyl nethyl)-1- 15

pi perazi nyl ] cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra

hydr o- 5- met hyl - 8- (1- net hyl et hyl ) -6
yaro rethy C34(.H50r|II%O3X(3eHC¥) MW =728.21

The present invention also provides a process for the manufacture of an anhydrous
form of the trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinyl]Jamino]-3-methoxy-benzamide of formula (1), wherein a preparation of
the trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (I) is dried at a temperature

above 130°C and maintained under dry atmosphere.

The following solubility and solid state characteristics of an hydrated form of the
trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropylmethyl}-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinyllJamino]-3-methoxy-benzamide of formula (1), are relevant to the present

invention.
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15

0Xx0- 2- pt eri di nyl ] am no] - 3- met hoxy- benzam de of fornula
(I'), wherein a preparation of the trihydrochloride

W@ 2007/020844 he conpound PCT/EP2007/051139

N-[trans-4-[4-(cycl opropylyethyl)-1-
pi perazi nyl]cycl ohexyl]-4-T[(7R)-7-ethyl-5,6,7,8-tetra
hydr o- 5- et hyl - 8- (1- net hyl et hyl ) - 6-

?i(? 2§8|H5'i“@ &}/ r!iam@c%é}équeipoog)éyoéﬁ}?{}éﬁ%@%@{%fsgtmfjl\l?[trans-

mai nt m[ng@cl@spﬁtwnwtryyl)at ﬁ@%ﬁéiﬁnyCycﬂm@xil}DM[[olﬂ)%ethyl 5,6,7,8-

sol ub ta ct e tics

Py sl or Y IR T PRl S franethony-
conpob&rahidd.r ans- 4- [ 4- (cycl opr opyl net hyl ) - 1-

pi per azi nyl]cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra
hydr o- 5- et hyl - 8- (1-nmet hyl ethyl)-6 25

0X0- 2- pt er 8diubyity]iaatne]usIngtid hoxy- benzam de of fornul a
(1), are relevant to the present invention. WO

2007/ 090844 PCT/ EP2007/ 051139 -20 Solubility

?étﬁg‘?érf%vﬁfrﬂw? vaftis By SEBifR of 25 My RhretiBSint 67 AY HHYGRIALHEE sait of

M[mpn(p@ynqi Udtr@wﬂﬁé{mlopropybnqt@yl)at‘iomyre]zwﬂcmmyyl] 4-4([R)-7-

ZIEQ 6_'? @feﬂ)ﬁhycﬁo% r%et%yl 8-(1 methylethyl) -6-0X0-2- pterldlnyl]amlno] -3-
dro-5-Te y)-6-oxo- -pteridin

Sﬂe fherty STZW'%Pﬁ@WU'aﬁéﬁk@ﬁ?@ét agesy? Nsdid ty i n
aqueous nedia Table | shows the values of solubility
of an hydrated form of the %rhhxdrochlorlde salt of

t he conpound

N-[trans-4-[4-(cycl opropyl net hyl) - 1-pi perazi nyl ] cycl oh
exyl]-4-[[(7R)-7- 10

nyT -5, I g-1elr anyog o, 8- =T
or 2. pi BT il o g Rty e b PR O o e o
() 1n diffgrent aqgeous nedjp. Table T yum
lubility [nmg/m] pgH of thefaturated solutllvﬁ wat er
10 3. 41AcN HC 3 10 1.3, ¢P.01 N HC > 10 m4g. 0.1
[/l citric acid >|10 n.d. 0.1 nol/| tartaric acid >

20 n. d.o.0PNGEI MOl /| > 10 n.d.
0.1 mol/l citric acid >10 n.d.
0.1 mol/l tartaric acid >10 n.d.
0.01 mol/l
methanesulfonic acid > 10 nd.
Mcllvaine buffer pH 2.2 >10 2.3
Mcllvaine buffer pH 3.0 6.2 3,0
Mcllvaine buffer pH 4.0 7.2 3.9
Mcllvaine buffer pH 5.0 7.2 4.7
Mcllvaine buffer pH 6.0 71 5.7
Mcllvaine buffer pH 7.4 7.8 71
0.1 mol/l meglumine 0.017 pH 8.9
0.01 N NaOH >10 pH 7.4

n.d. = not determined
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> 10 n.d. nethanesul fonic acid Ml vaine buffer pH
2.2 >10 2.3 Mllvaine buffer pH 3.0 6.2 3,0

wovdoreaisme buffer pH 4.0 7.2 3.9 Ml | vai ne bup¢BEPPbI/N051139

5.0 7.2 4.7 Mllvaine buffier pH 6.0 7.1 5.7

Mel | vai ne buffer pH 7.4 778 7.1 0.1 nol /I neglum ne
0.017 pH 8.9 0.01 NNaCOH > 10 pH 7.4 n.d. = not

det erm ned WD 2007/ 090844 PCT/ EP2007/ 051139 -21 From
t he above results, it can be concluded that this

Rk ileebol/@ FaBunS, it 3@ bet donblidedaak tiid Bleirstad foref oftiie

| d N-[trans- 4-[4- | met hyl ) - 1-
ErRedPuds 42 A5 i ey BT od et ot r
bMdfagh@?d}E_togykyI&-([(Vﬂ_ !Htétgilla?lzJS)teﬁ%@dro-5-_rréethyl}8-(f1 -meth?/lethyl)-6-
0XO0-~2- er I Nn am noj -.o- ne OXYy-Dbenza e o0 ornmul a
OS2 i il b ey S o 1 B O s P S
ﬁﬁgltbiﬁty}p'rdﬁib ihisghesyd mgtﬂibiv\ltiﬂn riiglyh_ fcntumllityc ibnamb_ icakd h@it:jam@d't B and

n sStron r uc SOl unl |l n asl C 1ol u
SR Y FiPRsk e b o bRIGRS ubiE ot 1fs e, Base.

organic nedia 10 This hydrated form of the

tri hydroch or'i?e .salt of the compound N-[trans-4-][4-
(cycl opr op%PlHé "By PrOpn|GiB&Y4zi nyl | cycl ohexyl 1-4-[[(7R)
-7-ethyl-5,6,7, 8-tetrahydro-5-

t hyl - 8- (1- hyl et hyl ) - 6- - 2-pt i di i -3-
Tk Dol Do vtk 575 57 B hrbarye SafErkifs"
(< clopiop Inciity PT-piptagloycihex gl 4-ITRp7ab y |G @ BRBDANy dro-5-
R P iie Bl 24 Pt 3 SOkl g ide of formuia ()
Sﬁig}sﬁly/wolblﬁ@ V\@HQ/F&S lir%ﬁoﬂylswgl!/dgbl?k%dbﬂmol( QEbn%phor RH49’C(30 %
- % - equs sol yti } ol i ate _pr t] e
st ko BB et B0 aniihub Sobhiahr sBLEE RS o %

Ayldauarsiutidt) as well as HP-R-cyclodextrin (20 % -, 10 % -, 5 % - aqueous

4-|L)4- ggycl opr opyl met hyl ) - 1- pi perazi nyl ] cycl ohexyl ]-4-]
PSSP et hyl - 5, 6, 7, 8-

t et rahydr o- 5- net hyl - 8- (1- met hyl et hyl ) - 6- oxo- 2-pteridin

yll anbgl(l)cl s_tgt_e%%pt]eorﬁgs_ of an hydrated form of the trihydrochloride salt of N-[trans-
4-[4-(cyclopropylmethyl)-1-piperazinyllcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl)-6-oxo-2-pteridinyl]Jamino]-3-methoxy-

benzamide.
Appearance
In the solid state, this hydrated form of the trihydrochloride salt of the compound N-
[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7 R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide
of formula (I) appears as a white to off-white microcrystalline powder.

Crystallinity and polymorphism

This hydrated form of the trihydrochloride salt of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-



benzam de. Appearance 25 In the solid state, this
hydrated formof the trihydrochloride salt of the

W@ oouposas N- PCT/EP2007/051139
[trans-4-[4-(cycl opropyl neghyl ) - 1- pi perazi nyl ] cycl ohex
yl]1-4-[[(7R) -7-ethyl -5,6, 7,78-
t et rahydr o- 5- et hyl - 8- (1- nmet hyl et hyl ) - 6- oxo-2-pteridin

| 1.am - 3- oxy-benzanjde of for appear.s
Rk et r b P o i Ger AP e biran ey ormua ()
lsrhigHiatdystailiby. TreoX-pl powalep biffsaotidh dmghynd rsashednfio Frgueas 1.
the trihydrochloride salt of the conpound

N-[trans-4-[ 4-
ey Xlrap ponyérrefidiyiby atd pitgreitrzi(stuhdayicbdhes phdwrinl thé Tdibwing
-7-ethyl-5,6,7,8-tetrahydro-5 WO 2007/ 090844

P2007/ 051139 -22

nmet hyl - 8- (1- met hyl et hyl ) - 6- oxo- 2- pt eri di nyl ] am no] - 3-m
et hoxy- benzam de of fornul a %&é“ is highly
crystalline. The X-ray pomdg iffraction diagramis
shown in Figure 1. The X-ray powder reflection and

|ntenﬁLLLas—@sLandaLdLsed}—aLe—shgun—Ln—Lha—LgLLguLng
5 Tablle 11. "a®le Il 20 dhk, dwntensity [O]ntprgityul o

[% 4. 1I3 21.38 24 7.88 11.2]1 89 8.25 10.71 34 8.6p
10.21 |28 9.8K19.01 100 11.4817.73 54 12 Wgl%] 14 59
13. 12 |[6—F4—3+—4+3-—56—6—5552—44—53—6169—39—3526
5 80 A2 4.13 21.38
7.88 11.21 89
8.25 10.71 34
8.66 10.21 28
9.81 9.01 100
11.45 7.73 54
12.38 7.14 59
13.12 6.74 37
13.50 6.55 52
14.53 6.09 39
15.26 5.80 32
15.40 5.75 32
15.51 5.71 37
16.52 5.36 43
16.71 5.30 28
17.35 5.11 10
18.04 4.91 43
18.19 4.87 42
18.65 4.75 32




15.40 5.75 32 15.51 5.71 37 16.52 5.36 43 16.71
5.30 28 17.35 5.11 10 18.04 4.91 43 18.19 4.87 42

wa 20065908445 32 WO 2007/ 090844 PCT/ EP2007/ 05113BCT/ERRB07/051139
19.10 4.64 19 19.56 4.53 %9 19.64 4.52 82 20.40
4.35 24 20.69 4.29 14 2%1542028 21.49 4.13 52
22.07 4.02 7 22.42 3.96 16 22.86 3.89 40 23.33 3.81

16 2381 3.73- 51 24 08 3.69 16 24 25 3 g7 22 24 57

3.62 A3 25.t41B. 53 22 25 4664 50 24| 25.7819. 45 13

26. 08 B—4+—48—26-—453 37 32 2670313422
19.56 4.53 79
19.64 4.52 82
20.40 4.35 24
20.69 4.29 14
21.15 4.20 28
21.49 4.13 52
22.07 4.02 7
22.42 3.96 16
22.86 3.89 40
23.33 3.81 16
23.81 3.73 51
24.08 3.69 16
24.25 3.67 22
24 .57 3.62 38
25.24 3.53 22
25.40 3.50 24
25.78 3.45 13
26.08 3.41 48
26.45 3.37 32
26.70 3.34 22
27.12 3.29 31
27.45 3.25 28
27.68 3.22 13
28.13 3.17 6
29.24 3.05 28
29.56 3.02 22
29.94 2.98 14
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27.12 3.29 31 27.45 3.25 28 27.68 3.22 13 28.13
3.17 6 29.24 3.05 28 29.56 3.02 22 29.94 2.98 14 WO

wQoe7008@844 PCT/ EP2007/ 051139 -24 30.12 2. 96PCREP2007/051139

30.39 2.94 9 31.04 2.88 37 31.29 2.86 15 31.64 2.83
6 32.16 2.78 8 32.69 2.74 8 32.92 2.72 21 1|In Table
Il above the value "2 O[0]" denotes the angle of
di ffr j j —and the value Tdhkl A"

N d
denotds the ¥péeified|distand®8 in A betweenZhe
latti preares—5Aecqgording—to—the+Hndrrgs—Sshown—1]

Tabl e |l | the3(b§%sent ilnvent i 8% urthef relate® to the
cryst grtmetrhydroctoride i hydrate sattformof
N-[trgns-4- [él{? ycl oprjopyl ma?i%l )-1- 32

pi per gzi nyT] onexyiT-2-11 ) - 7-ethyl -5,6,,£ 8-1LEl TR
hyar o5 met 19128 (1.t hyl - eERS1) - 6. 15

0X0- 2-[pt er i asNyA [ am ng| - 3- mep lagXy- benzam de,
characlteri sed I1n that |in the x-ray 10| powder di agram
it hay, integso.adia, the charaggeristi¢ valuesgd = 3. 7B
A 4.U43 A 4.52 A, 4|53 A 6.55 A 7114 A 7.73 A
9.01 A and 132.8d4 A (nygst propivaent peaks in téhe

diagrgm— The materiall crystallizes ip rod |like
crystdls, as3z®dwn in|encl os@d2Fi gure|2. 1520nder
st and&#d—condi-ti-ons—the—crystallinet+H-hydrochloride

salt formof N [trans-4-[4-

(cycl opropyl nmet hyl ) - 1- pi perazi nyl ] cycl ohexyl ]-4-[[ (7R
-7-ethHI-5,6 7, 8-tetrahydro-5- , o

In Table 1l above the value "2 @ [*]" denotes the angle of diffraction in degrees and the

value "dn« [A]" denotes the specified distances in A between the lattice planes.

According to the findings shown in Table Il the present invention further relates to the
crystalline trihnydrochloride trihydrate salt form of N-[trans-4-[4-(cyclopropylmethyl}-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-
oxo-2-pteridinyl]Jamino]-3-methoxy-benzamide, characterised in that in the x-ray
powder diagram it has, inter alia, the characteristic values d = 3.73 A, 4.13 A, 4.52 A,
453A,6.55A, 714 A,7.73 A, 9.01 Aand 11.21 A (most prominent peaks in the

diagram).
The material crystallizes in rod like crystals, as shown in enclosed Figure 2.

Under standard conditions the crystalline trihydrochloride salt form of N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide according to
the invention is present in the form of an hydrate and is obtainable after drying with a
changing stoichiometry (1-3 water equivalents). The hydrate with a stoichiometry close
to a trihydrate seems to be the stable hydrated form under ambient conditions and can
be obtained after conditioning of the dried material. The crystal water is tightly bound.

Lowering the humidity down to 10 % r.h. does not result in a significant weight loss.
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nmet hyl - 8- (1- et hyl et hyl ) - 6- oxo- 2- pteri di nyl ] am no] - 3-m
et hoxy- benzam de according to the invention is

w@e@smeys4d n the form of an hydrate and i s obt aPeEBP®07/051139

after drying with a 20 ch§§g| ng stoichionetry (1-3

wat er equi val ents). The hydrate with a stoichionetry
close to a trihydrate seens to be the stable hydrated

or m under s and c be. oht aj ne

LR IR BT GANEHE S ed ey SPliay TYHICP)SE st of N-
\&hes- [Hs(cidlcgiﬂdid»w/m@tﬁwmdvplpdn@mmﬂ]b?@oﬁeh@l]-hqmId) T$tHYBBI6, 71,8

(Vg b 97 RO AU PSP A EryGS o Roryghppzamice

priea&biisddni et itaninfarribyeaterfeinat es to the crystalline
trihydrochloride salt of N

[trans-4-[4-(cycl opropyl net hyl) - 1-pi perazi nyl ] cycl ohex
Yhé therhbénaR)sislofetdylystallifie Torfir of the crystalline trihydrochloride salt of N-

oS A B e Ve i T LT oM PR b &

tetrahgdro/B-aethiy - Srydmatyidtiof pe- oko- Tfp&rtdh@'ﬂﬁm&ﬂmyﬁétﬁo@f-benzamide
the crystalline formof the crystalline
aedorging tcthe drveatorssiiawsst Tavs =245+ 5 °C (DSC: 10 Krmin® ! heating rate),

b8 Hecbakifosy ShOBLARYITSL N hic i ARk AZ g L GG e
t@taspbyding with et rfe}dasBo( Wateet Tl [QS(D&'IG) diégranois 2heiem kgure 3. A

| ] ami nol - .3- oxy:; benzamni. ord| n the,
PhbdTodch s SRaraernREt 29BN 103G 8RR % 6 2 't 1 % between 60
hedit 407¢. Thisayeight (bsyede be chetcibup o $o thieoelcasnof arcluteddrystal water.
endot herm c effect between 60 - 140 C, correspondi ng

with the rel ease of water. The DSC/ TG di agrami s shown
Corrélating thedbsérved ekt lose aith tiee blecllér weigheof shothbydrochloride

i | f 2 £.5..0.5 w.. - 9% bet
S S AL R mdd - didadtiny v Sl S RRz ety
B,Slk&-&&raaﬂf/dMG&MEWGSQT-WWE’IMI @bxo-]?&téﬁlﬁrﬁ;ﬁb]bﬁfrid]l? Titﬁoxy-
Serv 0 e

s‘?rf eorcﬂ\%g%'? %&éélaiém& fthe respectlve%y%ratgga #ogm close to a

fhytimans- 4-[ 4- (cycl opr opyI nmet hyl ) - 1- pi perazi nyl ] cycl oh
exyl]-4-[[(7R)-7-ethyl -

5,6, 7, 8-tetrahydro-5-nethyl -8-(1-nethyl et hyl) - 6-oxo- 2-
pteri di nyl ] am no] - 3- met hoxy- benzam de reveal s a

st oi chi onet rycQjy 8s ke laydr at gp=f7gp pcl ose to
a trihydrate. C%% é@d @ﬂ@ \BSZWI—CI X Hgomli/l—

782.26 -3H20 ~ % C34H50N8€'?.‘s‘7( 89%%1 M =

728.21 25 At @l@,gﬂ@ohm@amt her strongy endepherm c
peak can be observed in the DSC

At about 260 °C another strong endothermic peak can be observed in the DSC-
diagram, indicating melting of the dehydrated form. The onset of this melting event is at
about 245 °C. Melting occurs, however, under decomposition, indicated by the
accompanied weight loss upon melting. When performing a TG-IR coupling
experiment, it can be shown that hydrochloric acid is released upon decomposition.
The respective anhydrous form, obtained by heating a sample up to 140 °C is not

stable.

Thus, the present invention further relates to the crystalline trihydrochloride salt of N-
[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7 R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide,
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diagram indicating nelting of the dehydrated form
The onset of this nelting event is at about 245 C

wo/kloriomg4occurs, however, under deconposition, PCT/EP2007/051139

i ndi cated by the acconpané ed wei ght | oss upon
mel ting. When perform ng aGTGI R coupling experinment,
|t can be shown t hat hydrochl oric acid is rel eased
on deconposi tion. he respective anh drous form
r%?tﬁré%?d@ %@S{t'f‘ﬂ@%“ QfaTrm e26§ —t5oCi%te@”' gd Ry PSC; evaluation
§4iAd bBak-hBYigunt; MR Lot of tion further relates to
the crystalline trihydrochloride salt of N

[trans-4-[4-(cycl opropyl nmet hyl ) - 1- pi perazi nyl ] cycl ohex

yl']-4- [[(7§&md7st§iem{ébnﬁy6 7,8- 35 tetra
hydro- 5- met hyl - 8- (1- net hyl et hyl ) - 6- oxo- 2- pteri di nyl ] am

i no] - 3- net hoxy- benzam de, WO 2007/ 090844
Rﬁﬁ%&@&ﬂg?ﬁ@&&&iﬁ@ of tr%&rwarraecttnﬂydra@rdoﬁitsé Iﬂ/d‘i’@b& k&8form of N-

rm ned

BB X Sr N ime b Birt-nRR PSR O L BR B othyl-5.6.7.8-

%Yﬂrﬂ)&m@ﬂhbl—@(ﬁﬁ@t@le‘iﬁﬁm bkd-2- pte'?ldWWﬁmtr@FBlnﬁkghé%enzam|de

st abi | of the crystalline tri hé/dr ochl oride hydrated
gréqlqr hfabﬁh,ﬁtrg]ss fenditions (24 hours at 105 °C, 72 hours at 70 °C and > 90% rel.

o L
f 4_50[r?( %ésu(sgxetﬁlo%%wé@—%bb)- 860 RW%B@%’V-W))], G0N how
that thatyitlrdoe dhiariele iy H raBed| sal trod tNafjriae s-Hy[4 )(ey@looxcmyﬁnegthxdr idi n
h

Bk AP B B el s B RRE T Bl B eyt o-
6092 paridinkQamimai-8-metoxyzenhamnids i$ werst shédbloindisd ecplld(s@ate.:No
g’lgglﬂ%& gg%?nﬁé‘?sﬁ%%hoy%%q élgsigje ¢ 4§ ULl e 20O of Nade e applied
Brdsisrcangitidnd. 4- (cycl opr opyl net hyl ) 1-
pi perazi nyl ] cycl ohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetra
hydr o- 5- met hyl - 8- (1- net hyl et hyl ) - 6-
Brobr lﬁhepibevé ghﬂayit l};a:ijfbél Od)Td&jdmlilghmye b;ﬁdt_ﬁ@fﬁf?@n ofsthy @thydrochloride
St e In the I S e. I I f.1.can .
Sk bRl st B CuoRrens v S raanglsuephm-+
[IETERMT -dithngd- S@DISLtetﬂariWrcSSm@BwBe(n dhéth@lﬁzlyl)-{éltcgdmz btt%rlalhpl‘]afmno] 3-

can t ha hydr at e

g% ao{xy Ibﬁg}mgm%g&?rﬁ@a%g% qhaéqcttf,rﬁgg rl}ﬁ&ﬂp O|ch1lty in aC|d|c and

edtta &mﬂradar[déi’fs(mmtrgﬂalﬂipwd;ffhé leyls)allihe polymorph form is characterized

o e AR i i i i Veanntapls. undhepsh siessicmgiipgs and s

&iahw éolﬁalempr&smk@tdadj/ Bgfddpwﬁlensr}lvéhts?G’r?ysmloglcally accegtable

aracterized . .

FRETES 4 ERRa0p i g son sl st SndE P ARe iR it for

exandﬂe GHotanicysditadrisugart gpntalrieg easlyminalsluchn as p@.9eNadh sblation, a 5%
char act er.| The crystalline

@F?ﬁ |%”\‘/aéW°sstogL5'I°8 (Ur?d%'rngﬁ% %tﬁ sﬁqllg'gg condi ti ons and

The present invention also relates to the metabolites of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (1),
to prodrugs of this compound or of these metabolites obtained via, for example,
chemical or non-chemical derivatization of the entire molecule or of one or more
chemical groups on the molecule, to conjugates of this compound or of these
metabolites with a natural or artificial polymer (for example an oligopeptide, a protein or

a chemical polymer), and to the use thereof in a pharmaceutical composition.
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readily soluble in physiologically acceptable
sol vents. Physiologically acceptable solvents are

we@mooasad t he person skilled in the art and coP@I/EB®)7/051139

without limtation, for exanpl e isotonic salt or
sugar contai ni ng solutlons such as a 0. 9% NaCl
solution, a 5% glucose or mannitol solution, or a

Ri nger/| act ate solution. The present invention also
relates to the netabolites of the conpound

M¢thb@inss” 4rd thtended to include compounds which are generated from the active
(5! bh QBTSSP B e gl 2 SR b e R
imeemton- lgv(v&z*\mﬁh isubt];ebfnehb drlﬁg (xaurainigtedsd i mmb}rmmfnaﬂ]ﬁg@em
enzam de o mul a s of t
Flsteboting oo bt e rRatasoidtaeL ol B BligE gSmppiinds of the
ﬁbeaﬁlmhmentl@lh@ﬁbl@&i foﬁéxd’lﬁr?e @h %myGaﬂnlrﬁfg’rd)wpiﬁrslré;ﬂé?d@irbycén un-
ntjre nmolecule or of one or, nore c nlca s
P AT e g GoiTepandas brotds. & CaRp et FoRAce by
theeserespariditiydartt@latd, toh a anélyl grdlp s beeh ltrfahsfoahed into a
Eo(ld%év é{lor ex I & an ol i gopepti de, a protein or 35
Y 056F9 ¥5”%HH to the use thereof in a
pharnaceutlcal conp03|t|on WD 2007/ 090844
[ EP2007/ 7 Met ab are intended
|Pﬁg firyge” 48 tox}\ﬂﬂ LE‘r‘? %Wé’oé%ﬁ%dygfoé‘&e?’ FS%GE%‘%*"%{‘?"?P@G the
petive plareht umgmowmmg fdsmmﬂaaumﬂ cahe(rlfe»rnonasxtrh@rnpbondwaase
or CqWEOUﬂdS.Oﬁ thelgr ent nvgy on %ﬁ%'v ? biect.
RGERMIRYELHPN (g vae rﬂr%‘ErH? SAYynisterethine fngmmalian subjec
Blr:]dmjrlﬁgstof la&ohﬁioab@ b1; me?préﬁeg\/ind@rl]ttohefos axample the compound of
ar ol ogi ca ect._and_incl ude conpounds .

BB B Psrresh b RHETTS TPt dre® Biasary fetgund in
glidhtbpwiaﬁtHaemeaﬁ@diﬂ@Yo%aﬂé@eaﬁlubséllhbuh&dut&m m@nmmlatum] @Hin vivo,
Eﬂf}ﬁ corrg ($)ond| ng N-oxide, an ester group is replaced

© PRENEETPRABENdi ng car boxyl ate, or a methyl group

has been transformed into a hydroxymethyl or a

s S P ngee i ae0as ARtk Rora Es i) it polymer

]gmrt émlawpnmarealigdﬁép@egawtdntnhm atdhefrmfalﬂ]dblﬂméi))m{fﬂnh reldaes the active
or nul as or 0 ounds res I hven on

OB RE ACkay RS it 1t Bier R ERER g coPadR el prpsent

Bubhtetin vivemednsgsh OcﬁnJ@gaI@lmmﬂdlsmf’ed foea pamsaian subject.

gnvent | ONn

0 nula §|4

PHCRRER 21 2 BB SHET 157 e D EER R BB BrEYaLY. 4

prlaeeamﬂrmmmdhm@ furstioal grou@y ptdsaht inhiee m}dpdurﬂab baRigareptide, a
el ther in routine ni pyl ation or in

PISTah & S BPUET BGHEBANEY ey (iRl BatoR s isplamad gy = bio
motcuidewhiall usoalgliefuiuhy irdibe dethityal thesthrget, tatHe garentalompound.
pol ynmer
Like the dihydropteridinone derivatives mentioned in WO 2004/076454, the compound
N-[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide
also has, in particular, an inhibiting effect on specific cell cycle kinases. Thus, this
compound may be used for example to treat diseases connected with the activity of
specific cell cycle kinases and characterised by excessive or abnormal cell
proliferation, and especially for treating diseases connected with the activity of the polo-

like kinase PLK-1. Such diseases include, for example: viral infections (e.g. HIV and
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20 (for exanple an oligopeptide, a protein or a
chem cal polyner) which rel ease the active parent

waleag/ogmsedr ding to formula (1) or other fornmul BET/BP2007/051139

conmpounds of the present j[nventl on in vivo when such
conjugate is admnisteredto a manmal i an subj ect .
Conj ugates of a conpound of the pr esent |nvent| on, for

Iefor are ared att
e » omspma é”fjfﬁiﬂ“rﬁ?t@ e siRgaRs e cafs, arthrits,
Alzheuame*ptdiséese @I(ﬁﬁerproﬁéﬁirmls @hd avopat YieBling);bastéeibl, ﬁJn\g@Vand/or
ations arg cl eaved

hagit MR- ey YT Bopgand <ot Rmous skitdirases (..
péiaby; Qﬁhe diseasdie caraonasculn RRUBES (. dvlré@terid%fs and hypertrophy).

g@g &S%Ig ||s%hqr¢gsﬂggﬂ.g%%\#gétggt?n% ergIQera?ng cellsr}e g. hair, intestinal,
Blobdi éﬁ@ﬁro@ehrﬁor(c@y@fl@ﬁf oqrhgeetoltyéiy DAA caused by radlatlon uv
{rgiltﬁlg ? ancpgr Jy?c}é?atlgt%ree)é}/mtlnt ([Jallg e@al 720%t Wt ma bé uéed f%r the

pislestion; smirbyekm &r (chgrreinhirbathriayit of-tbe eummlemecﬁdlﬁyés]eammo in
artijcul ar

PR B e bt g stancEs SSeb Y the e Al e

dostatidgshi s conpound nmay be used for exanple to treat

di seases connected with the activity of specific cell

cycl e ki nases and characterised by excessive or

Abrtrgrmele, ¢ed comppuatls fredabidance anil tresgreséralidvgnfier may be used on
reating.di seases nected with the activity of the

e Svise i wavgicnae SRBRRE: Bhafiardinolauide stbsiesesr o,

exanple: viral infections (e.g. H'V and WO 2007/ 090844

PCT/ EP2007/ 051139 -28 Kaposi's sarcoma); inflammatory

sn@bbwp@baﬂmaﬁs faF ﬁ%ﬁﬁ\%ﬁmé@)tﬂcalQ:@Hpbjslﬁonsﬁhtabédrﬁéﬁoe with the

Rréeg?r%dg\;ee{ntl%ré&c@ﬁpzqr exgﬂwgaetﬁglgﬁs %Psrullegggﬁggltq\?%s solutions, -
partiedaryostdytione fdcagactas, (s. Icy mahcme) aaddnfesibn d eliving) emsijsions or

éigt) s‘ty a@?\aﬂ%ar (T‘F\e% %Pse oq{éf%é EgarngegﬁtlcgSyc‘gc&hgg%ompound(s)

I OV

Bk be ighg yangs from 8.04 ¢ Buﬁa%; grefarally 9ui to $01ve.-¥eonf the

%rﬁb@s‘iﬂdn% PrRbESies & érﬂ&rﬁ@bvh%h(a‘?e Quffifléht’to abmé\?estthle%'sage
bl ood Eoenltor cells rom danmage to their

E%ﬁ?é’“é%fyﬁ?/a hsrapeulc efﬂ“%céalf PEFYESHMN ?‘038913%?'%6{‘1 way be
pivembemnal tinfed\d gayet al ., 2001). It may be used for the
prevention, short-termor long-termtreatnent of the
abovenenti oned di seases, also in conbination with

stikdle %@Ielté/ma§ bb%bﬂi‘rfé@sfdﬂéﬁﬁnﬁ@r byt ﬂ?umrfgatﬁs ati@ mtsiaata@(s) with
tatl cs. Furthernore

10.
Eicin SR Tere et ST s A )RR iR e Caiium
plh’cmphatevmf Iantosendlsmltqgue_nm; sach ag mlalzelsl'aea:h or alginic acid, binders such
QQQ{aF@]C lg%ga'tlﬁ?l Iblyr'c%ﬁfs' Xi€h %g%ﬁggﬁﬁ stéa':_?atéudrttéa}plaﬁd/or agents for
or { e pﬁwar nmace

preparations nposI It
delayng seieasewbudh asmearbqxyeeévt cellnlpémcpedihlors@laceeta@ pfn(thalate or

BN @ckBR. hé tathP ity @fso IMMPRESEXrhAgyers Ol Uti ONs,

Coated tablets may be prepared accordingly by coating cores produced analogously to
the tablets with substances normally used for tablet coatings, for example collidone or
shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or
prevent incompatibilities the core may also consist of a number of layers. Similarly the
tablet coating may consist of a number or layers to achieve delayed release, possibly
using the excipients mentioned above for the tablets.
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particularly solutions for injection (s.c., i.v.,
i.m) and infusion - elixirs, enulsions or

wale@peymsiibl e powders. The proportion of the  PCI/EP2007/051139

phar maceutically active c%yjound(s) should be in the
range from0.01 to 90 wt 9 preferably 0.1 to 50

-% of the 20 conposition as a whole, i.e. in
anmounts which are sufficient to achieve the dosage
necessary to achieve a therapeutic effect. If
3588320l SPGB0k LPLeMEY S oo Reg PRl ocorama
treanyeEingon maymdmtlngallywenam & swe@atwtswnb =13 s)acq]matlhe cgBlamate,
élgf’é/}@l &)%ﬁggﬂ %éfla\fogf: 13 @hql leﬁgoglng%%ﬁh s %‘r‘ﬁhn P orange

cl um car bonat e, cium 0S r
extegchtiagy mﬁysalwt%\@ Shﬁﬂeﬂelogtadjubfﬁntépr Hl"ifﬁﬁ@ré sa@h gs sodium
Qaraswnsetﬁwesuulass fbfiing Rgerhts 8aths A6k e%aH*Mé %ames1s§ﬁtﬁhproducts

um st aate of talc and/or agents

esli
AErel) A S PE S 8k s ORISR AUh Cor P Gwenzoates.

cel l ul ose acet at e pht hal ate, or polyvinyl acetate.

%E@Fée%bﬂ?a f [?B%’ar?cl %gjes%g‘uﬁélgre?g?egd\é@or du nL%]}I&/a% @QNI h the addition
gfds@tsnipracdlutsemfeaematwgsegd:ryas prhydﬂsayhealbbetes qmstalblllsers such as
§|HQ|%@¥A‘F §§I er? gﬂﬁllén\édféﬁﬁrqe {e?réaééﬁ@lagd Sﬁtﬁgnbm%mé Ehulsifiers and/or

exanp gum ar a

f"rSP%fﬁ?”Jm ‘M'"@;('f yatepis UsegAas. thqg”%hlf@'\@(awlea)@.aﬁ“@ peiyerds may

@gﬁtlon@ﬂyﬁbf@ﬂied Mmhg Ggéﬂlt*s lof 8istdI@ng aIde, aRytrasfred into injection
| ayers. Siml ari y the 35 tabl et

E'agtqrﬁ‘amﬁﬁk?sé’&ﬁ‘gb%‘%n RHtes- nunber or layers to achieve

del ayed rel ease, possibly using the excipients

nt i oned above for the tabl et WO 2007 844
ge YGRS P59 O MoE %%P'P’ﬁﬁgbssf?”ceeﬁ %78 '88&?”5.%3896
sihstances vaydohseanpieise pnepammynamng rike ad¢tye eogbstances with inert

anfeisdups ok Pacﬁ&sgeor th\bﬁ tdn‘a "E}ﬁaqh Fn't&&é\é r BI@E.” a

sweet ener such as sacc ar|
sugar and a flavour enhancer a fI avourl ng such

86itabid doﬁltcgfes%é%ﬂgaemEd@fﬁr %ﬂ&&pleﬂ?@ﬁlxﬁgmtﬁ'c\%ﬂle@@ﬂﬂo@ldﬁd for
us nsi on uva eners. suc a
B BRgaee BT S el B R Rl Ea 1o e ghyebgereot

exanpl e, condensation products of fatty alcohols with

E%ﬂé%ﬁt@%v 8h' rqg gﬁs@J g&ﬁ&%%# e/x%?n é'%vrat&SPharmace%tlcally

I ox enzo 1 ons r In et
aerdeptabisorgaric poleprats etich as péreffins (ap- metlsoleuen fjactians )l vedrgable oils

%d% gtéd)&ﬂingxpor%fesal%gtoﬂﬁ 'ns‘onegsnfayfumeﬁara\ra;hb}éqe gSHleuané\%r

roxybenzoa es or stab i'sers such
ALESIP) TS SICTLA G0 CHRIULTNISER POV SERAE G KalBp dHIays, talc, chalk),

Qﬂﬁheﬁi@&hlhyrall&vﬁtﬂa@(@@ 3’1Iéh|}eﬂl§p§‘@gd §)|l'C|C deig @aa %ﬁlﬁét&s) sugars (e.g.
wat er ent,

S?Tbeasrﬁggr %C]tQ,Sgrﬂrgil gﬂjﬁg})se) emulsfﬁers (eg Pgnln spent su?p)hqgﬁ) Iquars,

methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g. magnesium
stearate, talc, stearic acid and sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral route, by
injection or transdermally. For oral administration the tablets may of course contain,
apart from the abovementioned carriers, additives such as sodium citrate, calcium
carbonate and dicalcium phosphate together with various additives such as starch,
preferably potato starch, gelatine and the like. Moreover, lubricants such as
magnesium stearate, sodium lauryl sulphate and talc may be used at the same time for
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optionally be used as sol vating agents or dissolving
aids, and transferred into injection vials or

w@eaendmss or i nfusion bottles. 15 Capsul es conpEi/RPIVQG7/051139

one or nore active substaq&ps or combi nations of
active substances may for "exanple be prepared by
m xi ng the active substances with inert carriers such
as | actose or sorbitol and packing theminto gel atine
theqshibitiag p2te&lilt tial ass oppqsiolssugEnsBYS e anide simstances may
f . . I

G2 BRL Y MRt b a0t 3 BOBIERT p&iiort Gl exgients
mestie@diapavéves t hereof. Excipients which may be used
include, for exanple, water, pharnaceutically
accept abl e organic solvents such as paraffins (e.g.
Egrt Raserigral F?%@PEUB?@ of t%a@ttvgﬁugstgm%s with S(Uétaele liquid Carriers may
pé gssdnut or sesane oil), nmono- or pol yfunctiona
al cohols (e.g. ethanol or glycerol), carriers such as
e.g. natural mneral powders (e.g. kaolins, clays,
Tlad dosagledbikihiravenpns het isdrom hern @00 mowebe hsur( preferalbly ghtween 5
Qh&@&f% gm§h#up'c acid and silicates), sugars (e.qg.

ane sug actose and glucose) enulsifiers (e.qg.
I|gn|n spent sul phite liquors, nethylcellul ose,

ﬁb@/é\‘f‘é"r @Hﬁyﬁehﬁéﬁﬂn% th@EéﬁsbﬂﬂB%pér@ ﬂo}nttﬁé bﬁ\%ﬂht% s(o@cuﬂed
mag nesi um ~30 stearate, stearic acid d sodi um

f’%ﬁﬁ“ﬁl”gﬁﬂ tBﬁ 99@5 werghb trlﬁ' @H@rqtaidms’[ée}t'@” a@ﬁ'%"é‘é@l EPRYSe to
theeiruig Uied nawatesrds forﬂftﬁt@h@hbyhé)y’mébalntdrmﬂoﬁer Wlyich the drug is

r transdernal |strat
et P Pl B AR b M Rl eons BERE Ty @ minimum
abrevgivamabayaecdheraas inartker cadels thewppeslincihmay haeeltoure exceeded.
?\}oﬁgét ﬁnnlgt@ ||’?d1 fég@reg%ngﬂggg:ﬂrﬁy\e/oee:‘%g{%h%gé %|SV#HQ tﬂﬁrﬂmhﬁ‘lro% number
Bfr%‘ﬂ%\eéé@ﬁﬁsr%’f%ddwﬁ ety gel ati ne and the |ike.
Mor eover, lubricants such as mnagnesi um stearate,
$ﬁ’9fdﬂ80\/in6lé&¥ﬂnp[%§|opf&‘hﬁlaﬂ&§’s i @dtatd e REsdh Rie ﬁﬂontvhﬁ]out
sanme tinme for WO 2007/090844 PCT/ EP2007/051139 -
fesictingitePedP8g process. In the case of aqueous
suspensions the active substances may be conbined
wi th various_flavour enhancers or colourings in
Aldition to faRIeBxci pi ents nenti @8el@bigbove. 5 For
parenteral use, solutions of the active substances
with suitable liquid carriers may be used. The dosage
for intravendeyepsesteBcs rom 1 - 10000h§9per hour,

preferably bgiween 5 and 500 ng pepohepr.

maize starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5 mg

500 mg

The finely ground active substance, lactose and some of the maize starch are mixed
together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
remaining corn starch and the magnesium stearate are screened and mixed together.
The mixture is compressed to produce tablets of suitable shape and size.
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10 However, it may sonetines be necessary to depart
fromthe anounts specified, depending on the body

wowriogheos44 he route of adm nistration, the indi RCTIERL007/051139

response to the drug, thesnature of its fornulation
and the time or interval over which the drug is

adm ni stered. Thus, in sone cases it nmay be sufficient
to use less than the mnimum 15 dose gi ven above,
whereas in other cases the upper limt nmay have to be
Bxceeded. \Whegmlegdm ni stering | argepaniplets it nay be
advi sable to divide themup into a nunber of smaller
doses spread over the day. The foll ow ng exanpl es of
formul ati onsatthessbstahé t he present iggearRfi on wthout
20 restrictigﬁ its scope. A) Tablets g r tabl et
active subst £M9%€100 ng 25 | actose 149"y nai ze
starch 240 nmaiZedtateh nyl pyrrol i done 180mg nagnesi um
Stearate 5 .30 500, The finely grqQund active
subst ance, | QrB%StQIH%g’g%GEOSSf t he rraggéngst arch are
m xed toget pelpvinyipgroitaidir € i s screemgehg t hen

noi stened with_.a solution, o lyvin rrolidone in
wat er kneadé%‘f'“r\ﬂécla-r%xééﬁ‘ﬁfhé([%ﬂ'%gnd dr%%?/g The

granul es, thmagbedi@n®tadiratg corn starch2ad the
magnesi um stearate are screened and m xed toget her.
The m xture is conpressed to produee=tabtets of

sui tabl e shape and size. WD 2007/ 09084d mg

PCT/ EP2007/ 051139 -31 B) Tablets per tablet active
substance 80 ng 5 lactose 55 ng mai ze starch 190 ny

TRERES) YRR LR GRLLHLORE A% (RO OV LANELO ki8S stanine
cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and
worked with the remaining maize starch and water to form a granulate which is dried
and screened. The sodium carboxymethyl starch and the magnesium stearate are
added and mixed in and the mixture is compressed to form tablets of a suitable size.

C) Ampoule solution
active substance 50 mg
sodium chloride 900 mg
sodium hydroxide up to pH 4.0
water for inj. q.s.p. 100 ml

The active substance is dissolved in water at its own pH and sodium chloride is added
to make the solution isotonic. The pH is then adjusted to 4.0 by addition of sodium
hydroxide 1N. The resulting solution is filtered to remove pyrogens and the filtrate is
transferred under aseptic conditions into ampoules which are then sterilised and heat-

sealed. The ampoules may contain 5 mg, 25 mg or 50 mg of active substance.



10 magnesi um stearate 2 ng 400 ng The finely ground
active substance, sone of the maize starch, |actose,
wore@roemsyst al | i ne 15 cel | ul ose and PCT/EP2007/051139
pol yvi nyl pyrrol i done are_@%ﬁed toget her, the m xture
Is screened and worked with the remaining naize
starch and water to forma granulate which is dried
and screened. The sodi um car boxynet hyl starch and the
magnesi um stearate are added and m xed in and the
m xture is conpressed to faAlvebl ets of a suitable
size. 20 C) Ampoul e solution active substance 50 ng
sodi um chl oride 900 ng sodi um hydroxide up to pH 4.0
25 water for inj. g.s.p. 100 mM The active substance

s i1 or Pieere s aan e P ot AR ¢ The

@*belbﬁrobtﬂlﬁfetrﬂm)}u_ﬁi_bedaztrﬂl]é’yc@)hbxfyl]adﬂUR)(YDethﬁlf&@dJSktmrahydro -5-

sol. ution is tered t

PEOE Sl R Sere e B RehBrshetari e fomuia ()
under aseptic conditions into anpoul es which are then
sterilised and heat- seal ed. The anpoul es nmay contain

N-[trans- 4 [ 4
/@i@@exyl] 4-[1(7R)
nmet hyl - 8- (1- methyl et hyl) 6-

aggg”\ or 50 ny of active substance. WD
2007/ 0 084 PCT/EP2007/051139 -32 CLAIMS 5 1.
Process anuPact ure of the qonpound
(cycl opropyl methy
-7-ethyl-5,6,7, 8-t

N |d|nyl]an1no] 3-m
et hoxy- benzam de of fors@la (I) ‘NN, ONO HN
NN HO (I) 0

10

characterised in that a compound of formula 15¢

NH

15 is reacted with a compound of formula 16,
v o
N™
/JL Z
Cl N )N\

16

wherein the compound of formula 16 is prepared by methylation of a compound of

formula 8
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10 characterised in that a conpound of fornula 15c
Ve"N N O HNH2 11 15¢ O 15 is reacted wth a

wa@eovpoesad of fornula 16, NO ~i CI~-N N 16 WneT/BP2007/051139

t he compound of fornula 1_% I s prepared by nethylation
of a compound of fornula 3\/\sD 2007/ 090844

PCT/ EP2007/051139 -33- HI NO NC1.-*, Ilk "OKk

8 in the presence of dinethylcarbonate. 5 2.

Tri hydrochl oride salt of the conmpound
N-[trans-4-[4-(cydi opropyl net hyl)-1-

pi per azi nyl ] cygl oIiexyb]-4-[[(7R)-7-ethyI -5,6,7,8-tetra
hydr o- 5- et - ( 1°ftet hyl et hyl ) - 6-

0Xx0-2-pteridin amlQo] - 3- met hoxy- benzam de of formula
(1) in actbrddhceMitW claim 1. 10 3. Crystalline
trihydrochl ori de drated forns of the conpound
N-[trans-4-[ 4-

8
in the presence of dimethylcarbonate.

2. Trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropylmethyl)-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-

oxo-2-pteridinylJamino]-3-methoxy-benzamide of formula (1) in accordance with claim 1.

3. Crystalline trihnydrochloride hydrated forms of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (l)

in accordance with claim 1.

4. Crystalline trihydrochloride trihydrate form of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (l)

in accordance with claim 1.

5. Process for the manufacture of the trihydrochloride salt of the compound N-
[trans-4-[4-(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7 R)-7-ethyl-5,6,7,8-
tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide
of formula (I) in accordance with claim 1, said process comprising the steps of
contacting N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl}-6-oxo-2-pteridinylJamino]-3-methoxy-
benzamide dissolved in a suitable solvent or solvent mixtures, with hydrochloric acid or
hydrogen chloride gas dissolved in an organic solvent, and collecting the precipitate

formed.
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(cycl opropyl met hyl ) - 1- pi perazi nyl ] cycl ohexyl ]-4-[[ (7R
-7-ethyl-5,6, 7, 8-tetrahydro-5-

woredonphosds+ (1- met hyl et hyl ) - 6- oxo- 2- pt eri di nyl | apCTrBP2087/081139
et hoxy-benzam de of fornulg (1) in accordance with
claim1. 15 4. Cystallin€ trihydrochloride trihydrate
formof the conpound N-[trans-4-[4-

cycI ﬁ&{ ogg/ %)ngtteg%?%l{ ?qﬁécgq?gha%trlnydrkgﬁ/onc% sal flhe chJtéoZJﬁ

ﬂ@h5¥L[4£(Cfdopmﬂﬂﬁétﬁylblylp)peﬁaﬂ%ﬂ}c?cl@ieﬁ@l]-m[mykj 2iHy0h 6380
tqttrgﬁm/ro- ?nét rq-ga,-gtggygertméa o%&w&%@? X %E}Engﬁ]gfn%@(y benzamide

bffolydla Qg M ucbadnsaiith @I%lnﬁ hﬁseﬁd) preuscdhprising the step of addltlon
g;tt I']y% clhto(r%;ﬁ)c%fxgtiqq%ao |gl¥| L?SG% fc?rt E?Feaa% |or¥of]tﬁg compound 15¢

t et rahydr t hyl - 8- (1 nethylethyl) 6- 0x0-2-pteridin
yl ] am - 35 /ﬁehoxy benzanide of formula (1) in
accordance W({hNg|
st eps of contact
N-[trans-4-[4-(cy P
exyl]-4-[[(7R)-7-et hyl
5,6,7,8-tetrahydro-5-net hyl methylethyl) 6- 0X0- 2-
pt eri di nyl ] am no] - 3- met hoxy- enzafii de di ssolved in a
sui tabl e sol vent orsgol vent~m xtures, wth
hydrochloric acid or hydrogen chloride gas dissol ved
with the eomgponind 160l vent, and col l ecting the precipitate
formed. WD 2007/090844 PCT/ EP2007/051139 -34 6.
Process for t nuf acture of the trihydrochl oride

Q 1, said process conprising the

Wl )-1-pi perazinyl]cycl oh

salt of g nd N
[trans-4)[4-|(cyql opropyl nmet hyl ) - 1- pi perazi nyl ] cycl ohex
yl]-4ci -5,6,7, 8-

(
t et rahydr o- 5- net hyl - 8- ( 1- met hyl et hyl ) - 6- oxo- 2-pteridin
yl ] am no] - 3- fet hoxy- benzam de of fornula (1) in
accordance with claim1, said process conprising the
step of additjon 5 of hydrochloric acid to the
reacti on nedi used .for the reaction of the conpound
15¢ N/-" N~N," OHNHZ O 15¢ wth the conpound 16
NO C~NN
7. Process in accordance with claim 5 or 6, comprising an additional step of

purification via crystallization of the trihydrochloride salt of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (I)

in accordance with claim 1, comprising the steps of:

suspending the compound of formula (I} as trihydrochloride in a suitable organic

solvent;
heating the reaction medium to reflux;
adding water to the reaction medium;

collecting the precipitate, washing it and drying it.
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16 10 7. Process in accordance with claim5 or 6,
conprising an additional step of purification via

wa@eoghadshi zati on of the trihydrochl oride salt PET/EP®07/051139

conmpound N-[trans-4-][4- 35
(cycl opropyl met hyl ) - 1- pi pérazi nyl ] cycl ohexyl ]-4-[[(7R)
-7-ethyl-5,6,7, 8-tetrahydro-5-

B hox Bt BRI B PR 20 o = e e PIB Lo D ocHoride

611 tab madnpo@mman@sng[4t-¢¢9clsp©p§s|n@ihyl);hspuﬁel@@qubya@hém 4-[[(7TR)-7-

SOTPEE T B Blrghi s ey mi by R e P e B mig am

e tHosfbenzamid® otfdethilg (Wat tcotdantBith @Rmhi10B8aitReEidess comprising

%g Iectlng the precipitate, washing it and drying it.
SRR$AT090844 PCT/ EP2007/ 051139 -35 8. Process for

t he manuf act ure of an hydr ated crystal formof the

trihy rog t C ound . :

T+ SREng el sty 5a% BTG siteble seas s qregbioom

exyl ] tefnder4tdfd) or &levated temperature

et hyl -5, 6, 7, 8-t et rahydr o- 5- net hyl - 8- (1- et hyl et hyl ) - 6-

0x0- 2- pteri di nyl ] am no] - 3- net hoxy- benzam de of

f or mubandifhd hydroctaerivaicithtacie védcho ngdiindk, sai d process

conprising 5 the steps of: dissolving the conpound

(1) as base in a suitable organic solvent at room

t enpecadling ehedteacticdvaédidmt enper at ure 10 addi ng
hydrochloric acid to the reaction nmedium cooling the
reacti on nmedium collecting the precipitate, washing

t he peelecird tat @recipiidte] Washigg theeprpcipitatp] drat d?ying e Srecipitate.
Process in accordance with claim8, wherein the
hydrated crystal formis the trihydrate. 10.

Phar nrerusd dalccodapaswith RNt 8Nkisdreinnige hytRated crystal form is the
{ri h gq[ochl oride salt, a crystalline 20

d Wé ochl oride hydrated formor the crystalline
trihydrochloride trihydrate formof the conpound

iﬁyl ] Bﬁarmaegﬁjc(ag Cl o |t|orr)1yc|on%|n|r¥g t)ne]freryd? ch?orl g%la Ca}/crystalllne
trihnydrochloride hydrated form or the crystalline trihydrochloride trihydrate form of the
compound N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-
5,6,7,8-tetrahydro-5-methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllJamino]-3-methoxy-
benzamide of formula (l) in accordance with claim 1, together with one or more

pharmaceutically acceptable carriers, diluents or excipients.

11. Process for preparing a pharmaceutical composition according to claim 6,
characterised in that the trihydrochloride salt, a crystalline trihydrochloride hydrated
form or the crystalline trihydrochloride trihydrate form of the compound N-[trans-4-[4-
(cyclopropylmethyl)-1-piperazinyljcyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6-oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (l)
in accordance with claim 1 is incorporated in one or more inert carriers and/or diluents

by a non-chemical method.

12. Use of the trihydrochloride salt, a crystalline trihydrochloride hydrated form or

the crystalline trihydrochloride trihydrate form of the compound N-[trans-4-[4-



5,6,7,8-tetrahydro-5-nethyl -8-(1-nethyl et hyl ) - 6-o0xo- 2-
pteri di nyl ] am no] - 3- met hoxy- benzam de of formula (1)

WO mozogssdance with claim1l, together w th onePOI/EPINEB051139
phar maceutical |y acceptaMg% carriers, diluents or
exci pients. 25 11. Process for preparing a
phar maceut i cal conp03|t|on according to claim®6,

v gebRpraotr -Aptraen IO Y B b 6 S rdhvoro-s

eieysi-al(1-inighylsth 1y 6 1oRe-2Lmedidisy faminb] draé @ okebénzamiddéf formula (1)

conpound

W%PWEP%%W[‘%?W )Aforf’r%‘?aﬁlgp&WW?W'F@WQWT"“Q” il
suitaBldfgt tr&atihg ExBedstierarayasendd c@0Dproliferation.

met hyl - 8- (1- net hyl et hyl ) - 6- oxo- 2- pteri di nyl ] am no] - 3-m
et hoxy-benzam de of fornmula (I) in accordance with
claiml1l is incorporated in one or nore inert carriers
and/or diluents by a non-chem cal nmethod. 12. Use of
the trihydrochloride salt, a crystalline

trihydrochl oride hydrated formor 35 the crystalline
trihydrochloride trihydrate form of the conpound
N-[trans-4-[4 WD 2007/ 090844 PCT/ EP2007/ 051139 - 36
(cycl opropyl met hyl ) - 1- pi perazi nyl ] cycl ohexyl ]-4-[[ (7R
-7-ethyl -5,6, 7, 8-tetrahydro-5-

nmet hyl - 8- (1- met hyl et hyl ) - 6- oxo- 2- pt eri di nyl ] am no] - 3-m
et hoxy- benzam de of fornmula (1) in accordance with
claiml for preparing a pharmaceutical conposition
which is suitable for treating excessive or abnorna
cell proliferation.



