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35 within cells and since celiular phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease
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connection with unregulated or disturbed Met kinase activity.
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It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-
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at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
30 about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
35 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally
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Cohpounds of the fornul are a en to mean
sol vat es of €Helwn cmqm@ndﬁerdcﬂnghempmuadpmahﬂmemtsedah bydartabhsdu-

derivati ves. | nventj.on also relates to th tically active forns
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and t heshydr 85e95hé Bbmpounds according to the invention can also be used as

reagents for testing kinase-dependent signal transduction pathways in ani-

mals and/or cell culture models or in the clinical diseases mentioned in this
application.
20
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett, 1996, 399, 3, pages 333-338) or the basic myelin
25 protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr,, J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
30 able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
of a protein or peptide as substrate with yYATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at
35 all, is detectable. Furthermore, homogeneous time-resolved fluorescence
resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



vates of these conpounds. Sol vates of the conpounds are taken to nean
adduction§ﬁphn&9 h)solvent nol ecul es onto the conmpounds which form
owing to therf "Mif(al attractive force. Solvates are, fG&CTERAMYI0RSIT2
nmono- or 15di hydrates or al cohol ates. Pifiar maceutically usable
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restenosis, restenosis after angioplasty or stent placement, and the like.

PRIOR ART

25 .
Other triazolopyrazines are described as cMet kinase inhibitors in WO

2005/004607, WO 2007/132308 and US 2007/0265272.
Triazolopyridazine derivatives are described as Met kinase inhibitors in
WO 2007/064797, WO 2007/075567, WO 2007/138472, WO

30 2008/008539, WO 2008/051805.

SUMMARY OF THE INVENTION

35 The invention relates to compounds of the formula |



in which X', X2, X3 x4 R1, R3, R3-1, R4 and R7 have the neanings

I ndi cat ed i n Claim L denotes a boronic acid or
bor oni ¢ adf® %‘Q{ﬂé?m adl cal 35is reacted with a conmpoundC3YER2ARS/005172
formula Il WO 2010/ 017870PCT/ EP2009/ 005172 -11 - 5 111 i n which

X5, R2 and R6 have the neanings indicated in CCaiml, or 10 b) a
radical Rl, R2 and/or R7 is replaced by another radical Rl, R2 and/or
R7 by replacing a hal ogen atom by a radical Het and/or Ar, which have
t he neanings indicated in d aifh 1, or c) a conpound o %he formila IV
R7 X2 RIIIH X3k- --r----N X4 R3\R&' 3 ' , X3, X4, X5,

Rl1, R2, R3, R3',R4,R6andR?(2 \Y 'eREedlnCIalm
1, is reacted with NaNO2, B8/ CT/ EP2009/ 005172
- 12 - a base or acid of the f into one of its
sal ts. 55 Above and below, the ra ) (4, x3, HL, R2,
R3, R3'", R4, R6 and

R4
in which
10 X, X3 X5
x4 x® each, independently of one another, denote CH or N,

R' R% R’ each, independently of one another, denote H, Hal, A,
[C(R®)2InOR®, N=CR®N(R®),, SR®, NO,, CN, [C(R%)2].COOR®,
CON(R®)2, NR°COA, NR®S0O,A, SO.N(R?),, S(O)mA,

15
[C(R%)2IN(R)z, [C(R)z]oHet, O[C(R®)2],0R?,
O[C(R*):2N(R®)2, OIC(R%)z],N"O(R%)2, O[C(R®)z]aHet,
SIC(R):IN(R®)z2, S[C(R%)2]pHet, NREC(R®)I.N(R),,

’0 NR[C(R%)zlnHet, NHCON(R®),, NHCONH[C(R%),],N(R%),,

NHCONH[C(R®)2lHet, NHCO[C(R®)2]aN(R?)2, NHCO[C(R®),]..
Het, [C(R®)2].CON(R®)z, CONRIC(R®),]N(R%),,
CONR’IC(R%)21,NR*COOA, [C(R%),].NR°COOA,
CONRIC(R)21,OR®, CONRY[C(R®),].Het, COHet, COA,

25 CH=CH-COOR®, CH=CH-N(R®),, CH=CH-CON(R®),,
O-[C(R2]-cycloalkylene-[C(R%),]-Het,
O-{C(R%2]r-cycloalkylene-[C(R%)],-N(R%),,
O-[C(R%)2]w-cycloalkylene-[C(R®),],-OR®, [C(R™)] AT,
O[C(R*)2lnAr, SIC(R%)z1hAr, NRUC(R®) 1WA,

30
NHCONHIC(R®)]nAr, NHCO[C(R®)2]nAr or CONR[C(R®),],Ar
or COAr,
R’ RY each, independently of one another, denote H, F or R®,
.5 R®and R¥  together also denote an alkylene chain having 2-5 C atoms,

in which 1 or 2 non-adjacent CH, groups may be replaced by
O, NH and/or NR®,



R7 have the neanings indicated for the fornmula I, unless expressly
stated ot%%%” g[]:or al | radicals which occur more than once, such
as, for exa B2 “their meanings are independent of &&&/ERRHIOHETIT2
10 A denotes al kyl, is unbranched (lined&y or branched, and has 1, 2,
3, 4, 5 6, 7, 8, 9 or 10 C atons. A preferably denotes nmet hyl ,
furthernore ethyl 15pr opyl, isopropyl butyI i sobutyl, sec butyl or

tert-butyl, er nore or, 3-neth Ibut H 1,1-,
1,2- or 2,2-& ngtghyl prgﬁgﬂ‘ qgﬁ?%rﬂlydﬁﬂne notyer, denote B, A°:§ A

4- et hyl pentytt5 1,1-, HeRotesH3rRr®2,2-, 2,3- or 3,3-dinethylbutyl, 1-
or 2-ethyl butyl, 1- et hyl - 1- et hyl propyl 1-et hyl - 2- et hyl propyl ,
1,1,2- or 1, 2 trimet Hﬁnp’ie@pwbramahadmbrpnelﬁed alxyyhatiog 't@(émtoﬁ‘&pl e,

trifluoronet A par r S unhranc

branchegd al ky haV| ng ?bﬁﬁ% %%’%’5%%& @H%Eﬁﬁ@lg %@\quﬁ&gbﬁoms
replaced by OH, F, O anghieh BY H aﬁmﬁs mecgflbére%éfded WWHISF %:1%n@/or
atons, whi ch may be m)nosubstltut ed OH A very particularl
preferably denotes al k F having 1, 2 3 4, 5 or 6 C at ons,
preferably nmethyl, eth ; 0 but but
sec-butyl, 30 tert-but ébdloge'ﬂﬁxlm 8(W¥¢WI%% WH € re%lla*ced by

pent af | uoroet hyl or 1,0, NR% hﬂ%dﬂﬁﬂat&w&anGMQkxﬁ @H&ybubgycloalkyl)
preferaply denotes cyclopropyl cycl obutyl, cylopentyl, cycl ohexyl or
cycl oheptyl . oalkylene preferably denot es cyclopropylene

cycl obut yl ene, cylopen n
2010/017870PCT/ EP2009/ %@?@{Whﬂhﬁﬁ g?e;xﬁ[? pr'e ?@%’%ﬁ% fﬁﬁtgf’ N.
X2, X3 preferably denoted IGHOHXS preferably denotes N, furtherm)re CH.

R1 f bly d t H, Hal Het, O R5) 2bA

o[ c? ng) g]r ?f et or %SdeﬁlotﬁaPhﬁem éﬁ%@thﬁkeﬁt lipasny. @%q?(b@%@hﬂhriwnsum
OR5, S mA t hi h lyl,

[ soxazg i’l : 8>r<ad| azoi sigt%pélfr%rtz@b@? %?ﬁr&g%ﬁtfﬁ{ﬂ%hg %]gj%pﬁsomé% )
pyridazi nyl , pyrazi nyl SRByNOdi Gl CQRRT, r@@N@Rﬁy,lNRﬁ@@ﬁzNRFB@%, wher e

and or o] _‘c’?éé') St oPORIRAINTE SiRinry . each of KLFSthSHanLnOf*

Lotrey 21 INCHES . T & it e e a%]tﬁ%&@yfa SR SRy s

([)CE 2(5) 2?5;5 ngfgsﬁiﬁrgﬁ;ﬁw&eégmg ?lﬁ-hNa(Vgé ;to ?g( R% ag]dioerSRgtC%OA or

CH=CH- n[xay be unsubstituted or mono-, di- or trisubstituted by
Hal, A, OR®, N(R®);, SR®, NO,, CN, COOR®, CON(R®),,
NR°COA, NRSO,A, SO;N(R%),, S(O)mA, CO-Het', Het'.

D [C(R):1N(R®), [C(R%)21OR®, [C(R%)s]uHet, O[C(R%)21N(R®),,

25 O[C(R%)21;0R?, O[C(R%)],Het', NHCOOA, NHCON(R®),,
NHCOO[C(R®)2],N(R%)2, NHCOO[C(R®),]Het',
NHCONHI[C(R®)2]:N(R®),, NHCONH[C(R®),],Het",
OCONHIC(R®)21nN(R®)2, OCONH[C(R%)]Het!. CO-Het!,

30 CHO, COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A
COOA, OA, OH, Hal and/or =0 (carbonyl oxygen),
35 Hal denotes F, Cl, Bror|,

m denotes 0, 1 or 2,



20 COOR5. R3, R3 pref erably, in each case independently of one

anot her, particularly preferably H nethyl, ethyl
propyl, vé ‘39%@?0{1’82{” arly preferably Hor methyl. 25R4, ”H’rzg'i@ élﬁ?y
denote H R7 preferably denotes H or Hal9-R5 preferably denotes H,

nmet hyl, ethyl or propyl, very particularly preferably H or nethyl.
30R8 preferably denotes al kyl having 1, 2, 3, 4, 5 or 6 C atons,
preferably nethyl, ethyl, ro y) .. I.sop opyI butyl, isobutyl,
sec-butyl, tért-butyl, dﬁé‘ﬁ é)izhéﬁl‘{ VO

2010/017870P§T/ EP2009/ g@%ge% T 21@ or 4m nophenyl, o-, m or

p- (N- et hyl am no) phenyl, o-, p-'( N- met hyl ami nocar bonyl ) phenyl ,
o-, m or p- [ﬁ?ﬁrméh%lly u};a,blensaltﬁ tautontdis ayd edengbisomers her@of,

p- et hoxyphen et h onyl phenyl, o-, m 5or
p- (N, Ngli et ﬁ@qlﬁﬁpﬁcgﬁ%ﬂg Vi ergo ﬁ@ijoﬁ (N, N- di net hyl ani nocar bonyl ) -

phenyl, o-, m or p-(Net hyI am no)phenyl 0o-, m or
p- (N, N-d| ethyl am no)- phenyl, o-, iii- or p- quorophenyI o-, m or
p- br om)phenyl Orﬁpoumﬁis @ﬁthgd‘nrrﬁuladmﬂﬂlso @kenrte nogan the hydrates and solvates

t hyl sul d th | f h -
m or p et gl TECYT AR faneord prlpiba G RBleddates. o
p- car boxyphelT)He m(aent[cma!sb r@!af@ﬂ@%ﬁ%’ub@Wb@ﬁ@ﬂé?msQsteré&s&ﬁers) the
p-am nqgul fonyl phenyl , further preferabl 4-

3,4- or 3, 5- SAPRfieEEsHRRA jRCEMateS, the dlas?égemerszarm theswmatas and sol-
3,.5-di chl ,
373G br onophaig o s sgbglinds Saysiesictine Loinstihgp ase jakepo mean

- di br onophenyl ,

di net hoxypheayltiuc‘(ﬂerm Ofrlneﬁﬂomant mﬂmyés oRt@tieNsbrdp&UHdaNWhich form
2-am no-3- chl oro- -4-chl.o -am no-5-chl oro- or

2- ani no- 6- ch Wﬂ%%%lrmgtqﬁ[ ?Ft@cmfwau ﬁ@f‘-’ﬁ;@%ﬁﬁen@r example, mono- or

3-nitrqz4- N, b %Qﬂr%rﬂd%ﬂ%} yl, 2,3- di am nophenyl, 2,3, 4-,
2,3, 5-q52 3, G-Hyd - or 8% trichl orophenyl, 2,4, 6-

20t ri met hoxyﬁh@ﬁwageahd@ugtmmweadanmtmﬁ ar@tﬂkenytb mmn ddoékm’nwle,, tis 6-
di chl oro- 4-agypo or o- 3-chl or opheny

4- br onopheny E}’]E%Bg&iﬁy?%B?%” %‘F%‘E’BH&H)}“Q “’9’%’?'8'&@“@ aﬁq ﬁ%ﬁ@ﬂ%ﬁw
3-chl oro- 6- ”ﬁfd@é&rﬂﬁ@[}ﬁdjs 3-chl oro- 4- acet am dophenyl

3-fl uoro-4-net hoxyphenyl , 3- am no-6-net hyl phenyi,

3-chl o%B 4- aPeedivDdiasivatiyes are ken do meatydempoasahbbihedbenyla. | witich
a

rono- . i+ oPays pEERITRERY Be R fordtiarone RIS oo eiiibe: Puaars
further substf bhgopﬁpﬁ[deﬁ%tnddﬁlﬁl@h &% ré;ﬂﬂ[y@fé’é@cﬁ'n te 8?%&? r?u%ifbpm §he or

3-thienyl, 1- - or 3-pyrrolyl, 1- - or 5-im
4- or 5- pyrﬁ‘é‘%q:tweC%pounda)acwdwgztomw m@ntion- or 5- |soxazol yI 2-,

g\ 02 54h'_ ag?héée airféio’ rrilng éelb%qc—:?ﬁr{aﬁ%lg p%ﬁrggbg%@\@rtgmsyﬂhe cgr}/]pour\lldé
1,2, 34?5azo| aCLqudm@rtodhe-iﬁ.faHtlon;LaQ déséiberE dbr dxampld; it 2 Whardy, Of

5- tetrazol yl gvég gadl azol -4- or -5-y|, 1, 2, 4- oxadi azol - 3- or
5-yl, 1,3, 4112.47-581 %@7870PCT/ EP2009/ 005172 - 15 - thi ad| azol - 2-
or -5-yl, 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl,

3- or 4- pyrlda2| nyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7 i ndol yI,
4- or 5- |30| ﬁh@leyp[essmidzaﬂeﬁt:ve Amoudt”, dséhotes e émhﬂbﬂ@ﬁ%d{bamént or
3-, 4-, 7- ben l%/ra,zol yl.,, 2-, 5-, 6- or

7- benz6&azo|9 apéafmﬁce“ il 38 edf*gﬁ&df%rwh@'aﬁaﬂéﬁnnaﬂssumsyste-m 6-
or 7-benzot hagizd v h ol yl

o 7 benz L Reine Oxgdlugéag é‘mof%grcai%r rH%dlZagz%%EﬁQé l})h 'Séoa'gﬁhgfyl
1-, 3-, gesiregh fo:?exmple b$eqasam1chér08physqcian5- 6-, 7- or
8-cinnoli nyI " zolinyl, 5- or

6- qui noxal i niylgddéhon 3the e%<pres§:on ;her@pegttgﬁﬁ faciive amo[,m @%@gﬁﬁn
further prefamabhywhich; BpARPUAA s coftespbriitP I WATRES Hot

received this amount, has the following consequence:



The heterocyclic radicals may also be partially or fully

hydr ogena I spective of further substitutions, Het can thus

al so deno#’g(?z?lg@l{éx(irml e, 2,3-di hydro-2-, -3-, -4- or -3GI(FER}09/005172

2, 5-di hydro-2-, -3-, -4- or 5-furyl, tet]f)ahydro 2- or -3-fury!,

1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,

-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or

-5- pyrrol yl or 3-pyrr.olidinyl tetrahydro 1-, -2- or

_4-i ni dazol y|'mp§°‘€ed3‘ir?@imed‘t1 ealing. Pf&\@nﬁOﬂ I efiminatiopyaf & GEgase, syn-

tetrahydro- 1dromg; cOhditidn POzl r

Ll dyl . Rrgmg: gBhdition HeAsEI dIS%F r@égﬁé‘e eﬂ?e]c}sgrgfsotﬁ%re&fctlagl

1-, 2-, 3- oﬂnmepia@‘éﬁnqmmﬁﬂdlsEase:bormplaMnstrﬁmwmi t et r ahydr o- 2-,

-3- or Wl 4- di oxa di oxan, -4- or -5-yl,

nexanyds o 1+ TERey tefaBe SN eragyie omoubald anearapassea thel 4. or

g pyr|4m dl n)dmodnts \A&l}crpéréeﬂpéd?ﬁé%# Mtteasingndmial ol & RIS TdAction?
-6-, -7- or -8-quinolyi,

1234tetrahydro-1- -2-,-3-, -4-, 5- -6-, -7- or -8-isoquinolyl,

2-, 3-, di.hydro 2H-ben oxazi nyl, fur her

prefer abI y 2%9 }I‘?ﬁrﬂ °é‘n%8$6§ teSSIBptﬁ%WF’ Ofén'zf ﬂf/m?n‘é‘?ip%& E"e

2, 3-et hyl enecﬂmmyamef@ybxa@ SRS twBi caxte
3, 4- (dlibl uor omret hyl enedi g)é%/p‘j)hen [, 2,3-di hydmélr§o¥06re§ﬁnlgle o the

6-yl 3- (213 et Ayd. i x@)'ipﬁewn b@o ar $90804- di hydr o- 2H 1, 5-
b d f
25 di hydr obanosr are g uia KERTRER - BxBrEL B Srdgisomeric compounds.

3, 4-di hydr o- 2- oxo- 1H qui nazol i nyl, 2, 3-di hydro- benzoxazol yl,
2- 0x0- 2, 3-di g\éﬁ?r obenzoxazol yl , 2, 3 d| hydr obenzi m dazol yl , V\D
2010/ 1117870PC%/REIVGY) 6lRtas o thegpmpauisipiihadoimdel | end salts thereof

part i caPar |y et aaBre o e BReparac Y FomBERE b R Totmisa Ak

or aromatic h@tter@aynd;é ‘rmandlphérmacéhtl‘dallﬁ usslleasalts, RluedHersirde h rray
be unsubstit ed or Rﬁé dfu E@Jl substltut ed by Hal , A COOR5,
0[ C(R5) 2] p0 er‘f’%’f’%)eﬁsl E; Cb‘{"@(:‘ pdkat and/or =0. 10Het very
particul arl yapreégbﬁmd@n@edfqﬁgﬁ) cingul d| nyl, pyrrolidinyl,

nnrphollnyl pi perazinyl, oxazo nyl , pyrazolyl pyridinyl,

rimgin furyl, thienyl, oxazolyl, oxadi azol I i m dazol yi ,
py ‘JI] yl y y y y y

pyrrol i soxazol yI or im dazol i di nyI , Where the radi cals may al so
be nono- or disubstituted by Hal, A COOR5, O[ C(R5)2]30R5,
15[ C(R5) 2] Het 1, O[ C(R5) 2] RHet 1 and/ or =0. Heti preferably denotes
pi peridinyl, pyrrolidinyl, phollnyl pi perazinyl, oxazolidinyl or
in1 dazol i di nyl, where thex N may also be nono- or

di.substi 20t ut ed by COQAq —=0— E/or M. Hal preferably denotes F, O or
Br) but  al so!, parti cul arb@\pr [(lably For Q. [j Throughout

the i r¥ention, all radicals \M'h chjoccurnpre than once may be
25identical or different, i.e ¢ dent of one another. The
conpounds of the formula I nayThaye oke oy, mor e chiral centres and
can therefore occur in various stereoisp#teric forns. The fornula |
enconpasses all these forns. 30 Accordi ngl y, the invention rel ates,
in particular, to the conpounds of the Rformula | in which at |east
one of the said radicals has one of the preferred nmeani ngs indicated
above.30ome preferred groups of conpounds nmay be 35 expressed by the
fol I owi ng sub-f or imbdch 1’ X7, IX?, Xt ¢ R A Rﬁ@nbﬁtﬁﬁ/éﬁfemd!aé hgénd
in which the radicals not. des ghated in great er detail have ﬂ

meani ng i ndi cat ed 'fHFAtERdNiJamiiand but in which WO

2010/ 017870PCT/ EPZ0094 382 L%oronit/acid or boronic acid ester radical,

35 . ,
Is reacted with a compound of the formula lI



inla RL 5 inlb R7 inlc R 10 in ld R3, 133" 15 in le R4,

R6 in 1T Rl &Q017s70 PCT/EP2009/005172
_ 11 _
R2
ij/B, RS
=y Il
5 ]

in which X°, R? and R® have the meanings indicated in Claim 1,

or
10
) b)  aradical R', R? and/or R" is replaced by ancther radical R', R?
| andfor R’ by replacing a halogen atom by a radical Het and/or Ar,
which have the meanings indicated in Claim 1,
15
or
¢} acompound of the formula IV
20
R? R2
X1
Xz\& NH, N 4 R6
NP
A N =y
D X IV
R3
R3’
R4
30 in which X', X2, X%, x* X%, R, R?, R®, R*, R% R® and R’ have the
meanings indicated in Claim 1,
is reacted with NaNOs,
35

andfor



25 30 in lg Het 35 WD 2010/ _017870PCT/ EP2009/ 005172 - 18 - in
Ih Het 5 woldibbrs 10 inlj Ar 15 PCT/EP2009/005172

10

15

20

30

35

-2

a base or acid of the formula | is converted into one of its salis.

Above and below, the radicals X', X%, X3, x* x® R' R, R® R*. R* R®and
R’ have the meanings indicated for the formula 1, unless expressly stated

otherwise.

For all radicals which occur more than once, such as, for example, R®,
their meanings are independent of one ancther.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6,7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,1,2-,1,3-,2,2- , 2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl, further preferably, for exam-
ple, trifluoromethyl.

A particularly preferably denotes unbranched or branched alkyl having
1-10 C atoms, in which 1-7 H atoms may be replaced by OH, F, Cl and/or
Br,

or

cyclic alkyl having 3-7 C atoms, which may be monosubstituted by OH.

A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyi,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-triflucro-
ethyl.

Cyclic alkyi (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cylo-
pentyl, cyclohexyl or cycloheptyl.

Cycloalkylene preferably denotes cyclopropylene, cyclobutylene, cylopenty-
lene, cyclohexylene or cycloheptylene.



inlk A 20
201010178
R8, R5deno

25 inll X1, X2, X3, X4, X5 R1 30 RY R2 35 WO

P20091005172 - 19 - R4, R6denote H, R5denotes H or
@ggﬁ'ﬁﬁsgﬁched or branched al kyl having 1-6 C H{Téa00%p05172

Adenot es unbranched or branched al kyl hd®di-ng 1-10 C at ons,

10

15

20

25

30

35

X', X* preferably denote CH or N.

X3 X3 preferably denote CH.

x® preferably denotes N, furthermore CH.

R' preferably denotes H, Hal, A, S(O)nA, Ar, Het, O[C(R®)]uAr, O[C(R%).] Het
or OR>.

R particularly preferably denotes H, Hal, A, OR®, S(O)mA or

thiazolyl, thiophenyl, furanyt, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl,
pyrazolyl, imidazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, pyridinyl, pyrimi-
dinyl, pyrazolyloxy,

where the heterocycles may also be mono-, di- or trisubstituted by Hal, A
and/or O[C(R%),],0R?,

or

phenyl or phenoxy, each of which is mono-, di- or trisubstituted by Hal and/or
CN.

R® preferably denotes A, Hal, [C(R%)2.N(R®)z, [C(R®)zlHet, O[C(R®)21,N(R%).,
O[C(R®)z]Het, [C(R®)2],0R®, O[C(R®),],OR?,
O-[C(R%)z]-cycloalkylene-[C(R%)2-N(R%),, [C(R®)21.NR®COOA or CH=CH-
COOR®.

R® R* preferably, in each case independently of one another, denote H or R®,
particularly preferably H, methyl, ethyl or propyl, very particularly preferably H
or methyl,

R* R® preferably denote H.

R preferably denotes H or Hal.

R® preferably denctes H, methyl, ethyl or propyl, very particularly preferably H
or methyl.

R® preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, preferably
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl or
hexyl,

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-



in which 1-7 H atons may be replaced by OH F, d and/or Br, 10or

cyclic al ' 3-7 C atonms, which may be rmno subs
Ardenotes p ze"qn%i% ch is unsubstituted or mono- %CH&SOOQBXS!Q—'

15trisubstituted by Hal, A and/or CN, +Hétdenot es a m)nocycl iC
saturated, unsaturated or aroma- tic heterocycle having 1 to 4 N, O
and/or S atons, which may be unsubstituted or nono-, di- or

oot i, P RSB B B e P

mor phol i nyl , apiipecabRyliphenyl, o-okazpbiglicthidinhe Idaz ohi g Yr'leth
t he radi cals gax al so be rmr¥o- or di Eubstltut (Iagd m{/ COOA, —%L and}ﬁ&ca)s’;2 A
25Hal denot es PRENY) 0-,8p- o pethaxabery, 0-, m- @rp-gthageabesyiphetyl, 05, 18- or

4, denotes 1 t a salts

4, LJdenotes. Lor BnenGfidinMnioshiRan OB ol K 45RB ol Surony
all ratios. pmﬂOﬂ:Q/rﬂ-lﬁﬁﬁW@fhﬁE&ﬁ)Qﬂbﬁ@ﬁﬂ?@- m-26t p-(NpLBRhMEYNO)-
Met hoden der Bgaa]nl schen em e [ Met hods of Organic Chem stry],

Geor g- Thi enePUEHYlag: N&y @t R¥HPIOPhepy, Be Mr ecpfEomapkenylees m-odf p-

aiti .
can al 90 becheroPe K, 2. Sl AR forShicb IRl & BF &Y paffetnyE®
ment i oned heselfénylipheayieo-, det ail p-medhyisolimaidpieényt he, froromy- dnd?)@@nyi

preferaply be obtained b acting a co d of theforrrulall
a corrpggnd of +tHe® %BFR[H%VPE?WM@TH@ Qe Wg? Q?P‘HC‘@'"%MR'WY&R‘. Eﬁh@ér

c nditions a a fQr Ki
et on” o-aAROS IR e AR SR ISl £ 24 B aa o S B

ar e general | 9lﬂldﬁfﬂﬁrheﬂlvf 2&3}&:? 453,56, 264 6,4- W\EMCGGWOIWHVE\Q be2,4-,
P e o TR B S A0N s B g 40P 2 4 i Rbne s, BB
15 dlmethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chioro-, 2-aming-4-chloro-, 2-amino-5-chloro- or 2-amino-8-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
20 trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-diflucro-4-bromophenyl, 3-bromo-8-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chioro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-
B amino-8-methylphenyl, 3-chloro-4-acetamidopheny! or 2,5-dimethyl-4-
' 25 chlorophenyl.

Ar particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal, A and/or CN.

30
irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or S-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or S-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
25 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or O-pyrimidinyl, further-

more preferably 1,2, 3-triazol-1-, -4- or ~a-yl, 1,2,4-triazol-1-, -3- or 5y, 1-
or d-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5y, 1,3.4-




} The reaction is carried out under standard conditions of a Suzuki
coupl i ng. L on the conditions used, the reaction tinme i
bet ween aﬁ'ﬂ@l@@%ﬁg%t es and 14 days, the reaction tenper?é{Tﬂleéo'?
bet ween about -300 and 140, normally befldeen 0 and 1000, in

particul ar between about 60 and about 90. Suitable inert solvents
are, for exanple, hydrocarbons, such as hexane, 30petrol eum ether,

b , tol . I : j.nat ed d .such
CrTent or oer hy BREZoLBL0E e S8 Bk ARER 0L Y B et Snttnia edel - or -5-v,
chl or of or m or3-direhppiceihangaziayicahal sz auch s oﬂ?liﬁ@élegL4- &t 53q9!

i sopropa- nol_, n-propanol’, n-butanol’ or _t_ert-but anol ; ers, such as
di et hyl et herndejyi, Ml 1-e2hdr or Behandimigiaadlyt, dn, 3THF)5-06- di Brbemeo-

| | eth 35 h | | hyl t hyl
Gthor, st hy! SN 2R 45 BRS TR T 5 bt B oS EpRarOV
acetone or b@-ahoide,; 6-ami TlbanzsthRizols 2-WR 30181Q7BERA %@Fz%ﬁ/@?ﬁ{—p%l?z

S
94005172

- 21 - acetargde,, di meéhyéacet_an‘i de or_dinethyl formam de
nitriles, sudhChd-Re¥édisorpdiazelyl Roxd-dés,d-sbcH-as Seiyuivolplyii-, 3-, 4-,
sul f oxi de ( 5 7C@AF BC ki indes  gardboxylie acids, such as.faynic
acid or acetD:\gé’Oéa(’:i?d;%F ?Iqt r@j@gl l 35’p%ﬂ§d§%u‘éﬂh§§®nr?ﬁ9¥lo efF 'esb?f‘ o
ni t r obenzene 8-gsinazaliny dcor @sqehbyaling; @-, 3-a6€,6-07- 6f S-BenAT-11he

sai d sglpvents, Par&i cul ar g{?ﬁferencg is given to ethanol, toluene,

di met hoxyet h&f820 Jewraklyd $-6erapdoxoltl, flui-brezemiexan-6-yl,
preferably be phiipethibyialor g1 g el 12[e 7

angt her radical’ Rl and/io%na%R@.&%rgge‘;rp’gzbﬁys,rEgh%agg%]ezﬁflg%%fz@elngéT aced
by a radi cal fienyland/ or Ar, which have the meanings indicated in

o AL B S O Ll
pr ef era}g: y barsdyertivg df RyrtH@achsiditidns PRk a{lé’t?déﬁét@“tcﬁ anOD!e,

preferably wiith NaNCO2. The reaction Is carried out under &tan
condi ti ons 28B=HENEING- o8- t-feotdnlliryli 3/sdibhyedmd-24 ke, Feamt5-Aumyl tetm-i s

et Mg L B oh ey AR TS Ao o
Tont | oned above,  25Fart o more. T ok e D B R PR,
a convggti ondt e wepyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-,
~2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
~2-, ~3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3, -4-, 5. or -6-pyridyl, 1-,
2~, 3~ or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-

---) pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- -6-, -7-or -8-quinolyl, 1,2,3,4-tetra-
hydro-1-,-2-,-3-, -4~ -5-, -6-, -7-or -8-isoquinolyl, 2-, 3-, 5-, 8-, 7- or 8- 3,4~
dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxy-

30 phenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3 4-ethylene-
dioxyphenyl, 3,4-(diflucromethylenedioxy)phenyi, 2,3-dihydrobenzofuran-5-
or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-
benzodioxepin-6- or -7-yl, furthermore preferably 2,3-dihydrobenzofuranyl
2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-q uinazolinyl, 2,3-dihydro-
benzoxazalyl, 2-ox0-2,3-dihydrobenzoxazolyl, 2,3-dihydrobenzimidazolyl,

3

35



using an acid chloride or anhydride or al kylated using an

unsubsti t stituted al kyl halide, advantageously in an inert
sol vent , g‘?ﬁ%@@%ﬁ?hl oronet hane or THF, and/or in the PFESEANE/0QT T
base, such as triethyl- 30am ne or pyr+tlre, at tenperatures between
-60 and +300 . The conpounds of the formula | can furthernore be
obtained by |iberating themfromtheir functional derivatives by

sol vol ysi s, rticul ydro 350r by hydrogenol ysi s.
m2010/017876;&%ﬂ'§9§66§§‘802 géﬁhydfpmélp@r erOX0=4. 3y drghenzirida-
for the sol vebysis or hydrogenonS|s are those which contain

correspondi ng protected am no and/ or hydroxyl groups instead of one
nore free am no and/ or hydroxyl groups, preferably 5 those which

or
carry an am ead of an H atom baonded to an N
atom fgor exg%p gﬁicﬁ@%‘l{f &W??ﬁgglodﬁr&&% BANQRREYC ?ﬁﬁ”éatlag BuRateEe@Prh
an NHR  gr ouprdratighetsh l¢ Badih u e
BOC or CB2) |nstez;d of cz)id'r?cNHZa rgﬁlgﬂoﬂgy rtgé'z‘?ﬁé"rﬂ?gat?@%f %rh{ rrg)ﬁgrﬁH

given to st aftPsfuipg@rmane- \ﬂmw’lﬂtfl%léb&ff}lufadeﬁ@ix&\l. C@@RE(@[O{B BLOR,

i nstead of t Y roup, for exanple those which
conformto t e#ﬁﬁdﬁ[&ﬁﬁﬂc ﬁt%ﬂcg anaR' 0- phenyl group (in which
R' is a hydroxyl protecting group) instead of a hydroxy- 15phenyl
group. is,also possible for a plurality of - identical or

di ffer ent piebvewt rartiaway pasfaraity doaetespiperidingspyrool idmyphrreeemollnyi

1 o L SRl e ORAS)B8eH 4BEo.

cl eaved of f exhdisrslykelmidaZoll, tpqrrtﬂyl amxazogn of ﬁﬁid'aﬂ@llcgrﬁ)guﬂheiegthlé%%ais
in general terns ang rel ates ps which are su

protecting (BIEYAHFNGF AR S‘&%‘Hﬁeﬁ@é@é@'néﬁ CQ@% QIC(RRRORT s

but ar e easy[d (R}, rpqé{e A1 Det dég]%’ chem cal reaction has been
carri ez5out [el(se ere |(ﬁtt( )ZLD ecu éé ypi cal of such groups are, in
parti cul ar, unsubstl tut ed or substituted acyl, aryl, aral koxynet hyl

or aral kyl 94,8 an no rot ect groups are 30renoved

nece th i
after the deSl EE’E é YF&HOF%P*P%% Yl Hy"é'%'éfﬂch@'Prpﬁcﬂ@M’ PiBAsaziamg oxa-
si ze are furz&@n}‘)@belrﬂﬁszérdiﬁ*lahhe@w%vl%ﬁ agrael’é"t?ﬁ_% B ik hsti-

t hose having 1 articu 1-8, car on at Y& ™ acy
group",is tofuiRd Dh@é?@f\oo@ amd/phA. br oadest sense in connection W|th
t he pr%@ent process. 35lt includes acyl groups derived from

al i phatic, araliphatic, aromatic or het- erocyclic carboxylic acids
or sul foni c Hal piferably, dérfoteaFt Ceot BF, b@'é@%@ﬁ%‘fﬁfl preferably F or C|, |
aryl oxycarbonyl and especial |y aral koxycarbonyl gr oug g( mgl

2010/ 017870PCT/ EP2009/ 005172 - 23 - of such acyl groups are al kanoyl

phﬁiﬂo‘:‘;c‘g‘fifw QHBh P R AR e e SCn R Rparseapey beuch

as POA? al kddgnm&ﬁ@nxdifferem;meaarm'ﬁﬂépérywtbﬂ%)‘lb arffthérxy- Scarbonyl,
2,2,2-trichlgroet hox ? BOC and i odoet hoxycar bonyl ;
%Z‘O(

ar al koxycar b Fomgg mgtkey b@g&rﬁmgwn)e or more chiral centres and
4- met hoxy benziy %Y&@F@B@é’dr lﬁ@gn JP% r@tﬂgo@} s%%' ﬂsen%&foiﬁ'ﬁﬂ’l\f‘?r}com'

Pbf and Pnt. Preferred am no-p ctrng g

f urt her nor e PEBEES Bifdbesdnms, and acetyl. 10 The term

" hydr%yl -protecting group” is |likewi se known in general terns and
rel at to groups which are suitable for protecting a hydroxyl group

agai nst - chemawakdingyctieoMGentib rétads eASYartiCuibE T8 e BbhRbuhbE offs T ed
formula I in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to I, which conform to the for-
mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula I, but in which

35



15 chem cal reaction has been carried out el sewhere in the nolecule.
Typical o ps are the above-nentioned unsubstituted or
substitutgg§gﬁgpg&§$alkyI or acyl groups, furthernore alP$3/ZPR{P005172
groups. The nature and size of the hydrdXyl-protecting groups are not
crucial since they are renoved 20again after the desired cheni ca
reaction or reaction sequence; preference is given to groups having
1-20, in particular 1-10, carbon atons. Exanpl es of
hydroxyl-protectin%dgroups are, inter alia, tert-butoxycarbonyl,
benzyl, p-nitmabengdyl, p-Heh OAV} t I 5 yl,
where benzyl and tert-butyl égggg§??$b§Yg“?bg%#g?g%¥éagﬂ$hgﬁ%%OH
groups in aspartic acid an@l@8yaliketiar QBT,d are preferably protected
inthe formof their tert-butyl esters (for exanple Asp(OBut)). The
conmpourgds of the fornula | are liberated fromtheir functiona
deriva- 30tivel - ﬂépendingemﬂegmeopHgtecting group used - for
exanpl e using strong aci ds, advantageously using TFA or perchloric
acid, but also using other strong inorganic acids, such as

hydr ochl ori c;agi d sul fugi ixd, .St i 3 ic acids,
such as tri cqurodr oag{zti o ac‘?%ﬁo%g ASM@O@B%@M%B} 'ggg%c)aﬁgél’benzene-
or p-tol uenesul fonic aci d. OFDER P SHETRE OIC (R, |k, g@;(tpﬁ@% omert

sol venypi s possi ble, but i Hﬂ%;[-;s | ways necessary. Suita e i pert
solvents are preferably oré {he )20R” KRR Sl ey doxleyleae d6iRY1-N(BR)2,
as. acetic WD 20101017870 CQQA5A T - 4k, ethers, such
ag_)tetrahydr of uran or di oﬁf&{%ﬁﬁj‘l@ges, jé\?ir?"é’ézéﬁﬁfﬁéqg ogenat ed

hydr ocar bons, such as dichl oromet hane, furthernore al so al cohol s,
such as nethangl, gthanol or .isopropanol, and water. M xtures of, 5t he
above- ment | oﬁ]elgI soﬁwgﬁ?s 7T dﬁ‘fwgﬁpﬁy QEPE‘%@F‘@?heTFfi@'F@eﬁ ef Bf&abl y
used igzexcess without addition of a further solvent, and perchloric
acid is preferably ysed in the formof a mxture of acetic acid and
70% per chl orincl@aci B iR’ t hedengité &1;9: 1. The reaction tenperatures for

t he cl eavage are advantageously between about 0 and about 500,
preferably between 15 10and 30 (room tenperature). The BOC, But, Pbf,
Pnc and Mr igripupsRtan, f aderptael, elal, % e$@yall o be cl eaved of f using

TFA in dichl oronet hane or usin agpr oximatél'y 3 to 5N 15HC in

di oxan Qrgt 15-30, and the ’fhﬁ@@iy@r’f \ppheayl, fisanylepyredyl biazslyn oanzo-
appr ox tely 5 to 50% soluti : i et h nmn et hyl.am ne or

pi peridine in DVF at 15- Sd% 98%@%%%’8%ﬁgiﬁ}y@'a{w@é@g\f‘r&ﬁﬂéﬁ'@%’ oP¥id8-ng
groups (for exanple CBZ orzignpyrayinyl, @?ﬂdih?l,Pk/ﬁm‘?cﬁﬁyl(?frfpyréﬂﬂylé%ﬁ”pl e,
by treatnment with hydrogen in the presence of a catalyst (for exanple
a nobl e-netal catalyst, suéieradhplieleiaryries mpyalsagesoeny-, dir of trisub-
support, such as carbon). ' OhV, 5 fose indicated
above particular, for Sﬁ)@atgrrgl%gq—@l %oﬁ@ragjﬁﬂ?@ 'met hanol or

smd N
et hano?é, or am des, such as DMF. The hydrogenolysis is generally

carried out at tenperatur ween about O and 100 and pressures

es be 100 ssures
bet ween about 1 and 200 b&?\?”pjf%&@%{wy. gach ot whichrig monm, dipor trisubsti-
Hydrogenol ysi s of the CBZyg@up, SHESSE |1, for exanple, on 5 to

10% 30Pd/ C i n net hanol or usi Fﬁé’ aﬁ]rcmnl ﬁ?nc ormate (instead of

hydr ogen) on Pd/C in nethanol /DWW at 20-30. WO

2010/017870!? EP qul 005%72 -:25 - able salts, which can be derived

fromviioud & gati® and ISROPHER OAVYEICSRIVERe ISRt WiadRE gL ARENatic

known in the art. Pharmacegtdgaldiy hagsart Pk I

conpounds of the fornmula | are *or. thg@rmst g\lér%?laglrj{aogar e@%ﬁ/%m may
conventional methods. |f DRdnselptiuted of ntone- fdir oulrisubsitatdcibnsiag A,

[he compound w th & Sui t 2l RacalCE AR T AGIRgHNaR ol AR et

base- %%di tion salt. Such bpgers =awe, for exanple, alkali netal



10hydr oxi des, such as barium hydroxi de and cal ci um hydr oxi de; al kal i
met al al koxi des for exanpl e potassi um et hoxi de and sodi um pr opoxi de;
and vari OWQZBF%HW”B bases, such as piperidine, diet hano?%%ﬁ@ §W5172
N- net hyl gl ut am ne. The al umi ni um sal t s 1& - t he conpounds of the
formula | are like- 15wi se included. In the case of certain conpounds
of the fornula I, acid- addition salts can be forned by treating
these conpounds WI t h pharmaceutical ly acceptabl e organi ¢ and

i nor gani ¢ acindg, 1lget exanﬂ@%%P@&é‘ﬁ'Wthyﬂé’gd'nghéT‘PrHQOIWc[eri@%rﬁzmy]
chl oride, hydrogen brom deox%rzopcngpgﬁ]régg%iw ) ﬁ{:d[mérinﬁﬁr?f ﬂﬁéhﬂs

and correspondi ng salts thereo Itrat
phosphate and the |i ke, armkazbk/yloxadmtolwmnadadcﬁw rﬁwmiy!es;pxamjw QIsm:—

o oo g abr e snd or s nep ol aRerE ROE ERRCAA RAPSo £BOaRE S -
trifluoroacetate, tartrat est,t@{@[jebayl;qa; AUECHORE e@[@(wk?th erRpAl et

salicyl ate, ascor- 25bate and t5 e. Accordihgly, phar mace(t1 cal'l y
accept abl e aci d-addition sQIGR bﬂnl'taﬁeamfﬁpaa’lds of the formula |
|ncludethefllo n acet at LN

aspartat e, OIioa gbenze‘iﬁ’sog?sf B@é’yr%yi{} ﬁ?lf'ﬁftl Eptperazmyl

bisulfite, br om de, butyr %)%zoﬁ@lﬁ?l@ﬂﬁfﬁ@zdﬁamhwmﬂéf[!@é‘?écﬁcals may also
SOCaprihat e, chloride, chlorobenzoate, citrate,

cycl opeRt anepr opi onat e, dikg mongoradisUbEiitest by E8BOsBRans/or A;

dini trobenzoate, dodecyl sul fate, ethanesul fonate, fumarate,

ggj]act erate (fromnucic acid), galacturonate, glucoheptanoate,

gl uconate, ginufamefe, gl yckrmeophdaglevhitie s mwﬂsﬁaﬁ@d oB hivew-sdil bat e,
hept anoat e, hexanoat e, hippurate, hydrochl oride, hydro- brom de,
hydr oi odi de, 2- hydr oxyet hafg4bstitetestty Haldi ard/of G8F hi onat e,

i sobut %at e, lactate, |actobionate, nmalate, naleate, nalonate,

mandel , WD 2010/ 017870PCT/ EP2009/ 005172 - 26 - netaphosphate,
met hanesul f omalke, Aet hyl beim‘mﬂeseunbmnmhydm@emmimirﬂibyimaving 1-10 C

2- napht hal enesul f onat e, ot| nat e, nitrate, oxal ate, ol eate,

pal noat e, pectinate, pers phenyl acet ate, 3-phenyl propi onat e,
phosphat e, Sphosphonat e, nh%ﬂ%mez Hbcsibrrrshha BeeEpRRbd! RORS ENE) ndlor
restriction. Furthernore, the base salts of the corrpoun s accordi ng
to the _invention include aBumnm nium ammoni um cal cium copper,

i ron(I?@), iron(l1l), lithium nmagnesium manganese(lll),

manganese(l 1), potassium Fodi um and zinc 10salts, but this is not
intended to represent a regidi¢ @lkdyPRavied 3the %%@Ww@a&'b@‘%n@@bﬁs
preference is given to ammoni um the alkali nmetal salts sodi um and
potassi um and the al kal i riditégethy @B al salts cal ci um and magnesi um
Salts of the conpounds of the formula | which are derived 15from
ph}ar maceutically acceptabl e organi c non-toxi c bases include salts of
primargS secindar yxgnd, wértiary anines, substituted anines, also

i ncl udi ng natur al 2%4 Qgecurring substituted am nes, cyclic amnes, and

basi c ion exchangef :Pesi nsS@ #n@%’iﬁﬁéﬂﬁépbpﬂ? ﬁéomﬁ’é"t‘é@ﬂ@e @aof B ne,
chl oroprocai ne, 20gholine,q E%}l]am 3 p%qz/&'lg‘;%lqe%qqg{nd[e([{@e]n&@t hi ne) ,

di cycl ohexyl am ne, d| et han
2-di et hyl ami noet hanol , 2- cﬁ)[mﬂ%)éﬂrﬁmmm%anol et hanol am ne,

et hyl enedi am ne, et hyl nmo | i N-et hyl pi peri di ne, gl ucan ne,
gl ucosa®i ne, hi st :\%i ne, ﬂ)éjré’g %F'n@' H?sopr opyl ami ne, |idocai ne,

lysine, neglum ne, RA- net hydes{dted UC ge(RﬁW NQ@U TﬁgRting jgE@- 25zi ne,

pi peri dine, polyam ne resins, procai rom he tri-

et hanol ami ne, triethyl am n@[CHR)ala( Ry)za@i(h(é? )AlsHedr [RHR° ﬁm and
tri s(hydroxynet hyl ) net hyl a@lcﬂﬁcg ﬁp&ﬁi@t ham ne), but this is not
intended to represent are *30 Compounds of the present
invention which contain bagig R5)Er~%9§EBaFk9[§n%L[@(R9)2HrP@CN5§2 can be
35 ’
[C(R*),].NR*COOA or CH=CH-COOR?,
R, R®  each, independently of one another, denote H or R?,



WO 2010/ 017870PCT/ EP2009/ 005172 - 27 - exanpl e benzyl chloride and
phenet hyl Dbrom de. Both water- and oil-sol ubl e conpounds_accordi ng to
t he i nvenVPI ¥4 8e prepared using such salts. 5 The aB%T/E'-’%PB?{PQSgﬁed
pharmaceutical salts which are preferr€t®+ncl ude acetate,
trifluoroacetate, besylate, citrate, funmarate, gluconate,

hem succi nate, hippurate, hydrochloride, hydrobrom de, isethionate,
mandel ate, negl um gg, fitrate, ?Leate, phosphonat e, pival ate, sodium
phosphat e, 10stear &t sul9€i¥e Fsul fosalicyl ate, tartrate,

thi omal ate, tosyl agé and témégﬁ ne, but this is not intended to
represent a restri céi on. Particular preference is given to

hydrochl ori de, di hRdr ochl ocdérddes bpdramches lor dndkchedalkgdeeingre$yC at e,
phosphat e, sulfate and succinate. The acid-addition salts of basic
corpounds of the formula I28F® prepared by bringing the free base
forminto contact with a sgdidies @Hbra@i&ﬁéﬂtor%fraﬁ&%dzﬁﬁﬁﬂiarvﬁ% o0
causing the formation of the salt in a conventional nanner.” The free
base can be regenerated byatbrisagi ng the salt forminto contact with a
base and isolating the free hase.i conventional . manner ., Thefree
base forns differ in a cer'f'dl Ci? éé@gﬁqtof@o%ayﬁg r?BWSngé'n(aHnE’ %It
fornms thereof with respectaidjo€BFtain physical properties, such as
sol ubi lr]bty in 25pol ar solvents; for the purposes of the invention,
however, the salts other- i se correspond to the respective free base

forms thereof. As nentioneg,. FRGEHIH t e )
hase- addi tion salts of the&fgégﬁ(ﬁgﬂ%gao%ﬁﬁé%%%n@qﬁ&aﬁee I%n(?rnrcr)\ed
with netals or am nes, sucdulasitabddliOlptal s and al kaline earth
metals or organic amnes. Preferred netals are sodium potassium

magnesi um and cal cfim Pr 4¥13t@aPEPBYWRCH /f Wasubgiigited or mono-, di-or
350t hatBl am ne, ¢t hyl enedi BarRa U RCAS) ol 7eniBEEN e’ and pr ocai ne.
WO 2010/ 017870PCT/ HBR009/ OdEricies a2Borodiiutic satkrateddunsatoratad tos aodma-
Che free acid forminto coift SReramele BEnu 6 ONE DATliot SGHORReWhIc
desi red base, causing the ﬁ’l%%ﬂ%b@ﬁt%&ggﬁﬁﬁnd« mi,aofﬁgmggqty@otb\&nal

manner. The free acid can be regenerate ringing : for
into contact with an aci d ldaklA, SQAR QEHIS)AJQR’, 4C{RP)ilHet,

conven£Ponal manner. The f iLd, for differ in a certain respect

fromthe corresponding saléﬁ@%ﬁ%e?g@gwdh respect to certain

physi cal propertieget'such @ncies Bﬁie'ri'dir)yl,'ﬂrﬁﬁbﬁgl,%r’bﬁﬂﬁﬁyi, bipErdAie/l,
salts 100 pond

purposes of the invention, however, the ts therw se correspon
to the respective free aci@xaZoH@aipykeidmidazolidinyh viwerpdoe dadicalemaang to

the invention contains nor ich.s bl ¢ of
f.o} mi ng phar maceutical ly a@%é%?%gﬁg's(g{&g%%vtﬁgsbyt 9@@%I§ﬁgdlm A,
i nvent £on al so enclgpassesdendtes pleis dérs, Typical nultiple salt

forms include, for exanple, bitartrate, diacetate, difunarate,
di megl uni ne, di pho¥phate, @Enres Gmi&id.tri hydrochl oride, but this is

not intended to represent t‘j’er(cﬁéé bi, ‘f}ﬁ%‘or%,o

P denotes 1, 2, 3 or 4;
30
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
35 The compounds of the formula | and also the starting materials for their

preparation are, in addition, prepared by methods known per se, as

described in the literature (for example in the standard works, such as



Wth regard to that stated above, it can be seen that the expression
"phar - acceptable salt” in the present con Lon | s
taken to rreg,tr?lug(r?]ﬁ?étl ve ingredient which conprises a co h%g%égsfﬁe
formula | in the formof one of its sald®; in particular if this salt
forminparts inproved 25pharnacoki netic properties on the active

i ngr edi ent corrpared vvith the free formof t he active ingredi ent or

any ot her sa a e |n ent used he .

phar maceut i ch‘ltolub 8& h’%%%o‘g erf %rlg PH&%‘PW@@%’&%@ &N
al so provi de%@hﬁstaﬂt G¥Brd- nrareef%-%ﬂabosmmrtﬁ ItoYe [§ﬂe6%eVHrHér@eé"c9|on
desi red pharnmacokinetic property wh d not have earlier and

can even haveordiiess whigh ﬁlfﬁfm@éﬁb@mi)ﬁ%&ﬁe @fdﬁﬁaﬁ@dﬁﬂgﬁ?@hﬁ@% WUse cam s

body. - 5D 20167 Qe U RCRTRBSS0 Bokesr R MbEh At neE ABhLik e

i ncl udi ng m ixtgreetertdegaigof in all ratios, and optionally excipients
and/ or adjuvants. Pharnmaceutical fornulations can be adm nistered in
the form of dosage 5 units which conprise a predeternm ned anount of

2Ct e e cCRRlouAR: AURERRIL) coTHRLIeRINLE ABNEE e Sfind S

preferably Spognd of tHaOfonmulzoi wthca)mpodna@cmeﬁdnmuteoillt he invention,
dependikgg on_fhe condl tion treated, the 10nmethod of admi njstration

and the" age, | WBIgRAtHIOAA CopiRA euigidsr coneitionsiasrare kpowprartha persarcsiiled
far mul at i ons,nﬁg DerARIG 5 BEKFiohn the formof dosage units which
cco rise a predeterm ned anount of active ingredient per dosage unit.
Preferred dosage unit formul ations are those which conprise 15 a
daily dose t -.dose, as _i,ndi d abo or. .a corres ondln
fraction thﬁ@%ﬁ%ﬂ*'n%ﬁ OIROHpdSs of ee%i %wfa!e @ e gene @’g‘uifltE‘éY
formul ati onsgef nd C his
generally knovvnn|\}r?|tsmde‘ly%%ér%ggﬁtnﬁiﬁﬁﬁ%&égmﬁg?%ggﬁlﬁ(?\gflsg

f or nul at i onslncths apenpeistseef the formira i, stprafareblyviemcéesy desir ed

sui tabl e nmet hod, for exanple by oral (including buccal or

subl i ngual ), rectal nasal, topical (including buccal, sublingual or
transder nal) vagl nal or parienteral (i ncludi ng subcut aneous,

i ntranuscul aH, {intravenous intradermal) nethods. Such

fornul gtions c@rbk poepare usiBrg—a}I processes known in the
pharmateuticao art by, for | e, conmbining the active ingredient
with the excipient(s) or adj'uvant(s). 30Pharnmaceutical formulations
adapted for oral adm nistration can be adm nistered as separate

its, h bI " .
ar anu es: ol 1% Tee B e RATEET Srinstl se fon At Soihoounfingas.
edj bl e fOanBDepefﬁd]ﬁg\oanﬁé?conttloﬁB|us'eﬂ il actiof dhié 8Behibona Bl

35hater-in-oil i quid emul sions. WO 2010/ 017870PCT/ EP2009/ 005172 -
30 - THs, f@fn%ﬁﬁﬁﬁﬁéﬂr days; e masiopfersparatadnisriistvean abaui 1$0t°la?e§ld

formof a ta Jﬁz‘,@t n8fm Iﬂpﬁéﬂ@entd‘ear?cc]ibdhg{r ﬁg@gg q‘?@%ﬁ\@?o @Q%lgt[% |an

conmbi ned w t ora non-toxi c and

i nert exci piardgut ®ach as, for 5exarrp|e et hanol , glycerol wat er and
the |ike. %D%@ are re ared b conmnutlngthe corrpoundtoa
suitable fi %"}ﬁ{ﬁ MSATPL Wﬁ@'%ﬁyﬂﬁ%@b@ﬂ%zﬁucém hsxame,

comm nut ed |
o bonjtir ar & eRIEuR cifer, BRAEHe, PRl ShRRAF AUGEROSs:
preservati veﬁuom @J’eslcblmoemghtnéye Zvdighioréetivase, bgrbphesieamihloride, chloro-

form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-

nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as

35



10 Capsul es are produced by preparing a powder m xture as descri bed
above and filling shaped gelatine shells therewith. didants and

| ubri cant WO 2u¥ti788, for exanple, highly disperse sili ciPCTEPRUH/ AT,
magnesi um st earate, cal- 15cium stearatgqor polyethylene glycol in
solid form can be added to the powder m xture before the filling
operation. A disintegrant or solubiliser, such as, for exanple,
agar-agar, calciumcarbonate or sodium carbonate, may |ikew se be
added i n or dacetamidepdiovethylheetanzide abidimeihyborndraidesdivi), nt€lesnsuch

ft th | h b k dit
necessary,  SOREEBIAEauoXREsbsyLny Ay G EMSD Ferher
dyes can i kgmmeb%armm@%fa%eémmgfém %Pﬁtéi‘r&et@édicﬁtﬂtt?o Bbﬁhdefs

i ncl ude starch, gel atine, natural sugars, such as, for 25 exanpl e,
gl ucose or bepHNiscsuRkeas Billemathane oradwbensenessiers, authiaskethyhace-

synt hefic ru Qr e acaci a, tragacanth or sodium
al gi nate, ?%%x??r@l)ﬁ Teé’e?fth?g? S@E‘F@Et hyl ene glycol, waxes, and the
l'i ke. The |UPralr@cﬁnérSpr@$@6nb@ id @ﬁéﬁt@@&?&ﬁﬁ)l fraruEpel a%&ﬁ@xy@ﬁaw

ol eate, sodi um 30stearate, nagnesi um stearate, sodi um benzoat e,
sodi um acetate, sodiumchloride and the like. The disintegrants

wgar - bent oneieSHIdLL g e R A m Gk BT PRGBS & e
by, forlOexampéslacipyepaidiced Rl gremeteR’ h%&huﬂmr radigaleRUARd/on &’ oPreferably, a
u

dry-pressing the m xture, addin ricant and a disinteg- rant and
rgssi ng.t he NBRGET R PBIACH0 e B, A b BTah hecs e eanings

V0 2010/ ol AR EuBR0E EE 15811 bFetgl i eaiich Rl frBP B cdfdi”

descri bed abtiees caadSurmiki cogbling. wi t h a bi nder, such as, for exanple,
car boxynet hyl cel l ul ose, an al gi nate, gelatine or

pol yvi il pyrrol i done, a dissolution retardant, such as, for exanple,
paraffin, ancahsesHdsoor tﬁé‘?@ %létlean fBHAEY 6r8fer§?5l?/rﬁg S’mﬁaﬁwed by
quaternary salt, and/or an absor bent, suc Tor “exanple
bentonite, kmmnﬁgcﬂ Cdm@a}UndmﬁitlpmﬁHmm&lpﬂéﬁeratdmm&h NaN®pre can be
granul at ed b wet ti for exanple, syrup,

starch paste, h&é&GPQ&?Tﬁc?ﬁfaﬁa o5t uga?m’fﬁaﬁefﬂg‘fm@éﬁqnﬂ ose or pol ymer

material s an@ayeﬁamm tHe ESRALERS Bs&d, aME redStioANtirdé iShEMidarea v Hinutes
gr anul &0i on, the B @ﬁmxture can be run through a tabletin

machi ne, gi viaﬁ e reaciignittmperathepis, batween aboet BIB % oor-

kel
o P ROR R IR S50
sticking to mﬁtabmheﬁ AR ErePidsdmediforier] Abdvd, cated m xture is
then pressed to give tablets. The conpounds according to the
i ngenthl on can al so be conbined with a free-flowi ng inert excipient
and thes pre t t:
granul ati gn g?jﬁﬁr ﬁln %Eéétsfsel)é n%;'ﬂ!s e%'%ub%l&% ﬁabn%sé%é}‘ &8? |%%a%0£)ﬁgéﬁgorgérﬁpéﬂ% ve

| ayer 20cons ushgrrgw atidacddradd amamﬁ,&ir!d&garleﬂmmdaléimg/an upLB$tatedosr
pol ynmer materi s | ayer of wax may berPresent Dyes can be

added to t he§HgEWHF‘?%%§% '??%'Q?dﬁ vanjageougly i 8k inart sQlvent; pusleapdiveen
di fferent do I

Syr ups. and o] ¢ aetidhe GUPLF RGNS 1 issdie bPE R R BLas Blethiir e
so thagpa gi eennguapyiidipecahienEeatuaep betvegatidl asd aBount of the
conpound. Syrups can be prepared by dissolving the conmpound in an
aqueous solution with a suitable flavour, while elixirs are prepared
using a non- el orib Gt éfhu ABirilig.1 AHSBRRSIAG IS8R Pby 15 ating
nmul at ed by di spersion of the conpound 1n a non-toxic ve

Sol ubi | i ser stlmm f@mlthﬁlf flmCﬁpnaiLdﬂTNahyes by selvalysise jn patiiowidr &tydcblysis,

i sost ezrsyl ng%ly ety ySlgloxyet hyl ene sorbitol ethers,



The dosage unit fornulations for oral admnistration can, if desired,
be encapsul ated in mcrocapsul es. The formnul ati on can al so be
prepared WO XWL@H7870way that the rel ease is extended or PET/EPHEHI058Tech
as, for exanple, 5by coating or enbeddiqg.of particulate material in
pol yners, wax and the |ike. The conpounds of the fornmula |I and salts
t hereof can also be adm nistered in the formof |iposone delivery
systenms, such as, for exanple, small 10 unilamellar vesicles, large
uni | anel | ar Peeferedstatiog roaterinlsfor ﬁwsole@ymsm hydrqgmohes ararthbse
formed fromy rlous ghos hol i |ds hol est erol ,

st earyl ani ne } R GRUARGITERPR Sinﬁncggyeqﬁﬁ@'%ﬁﬁ%ﬁggdm HEYPSr nul a
| and the salristedd6r 68 of Afvralige ebﬁxn@%ddlorl% Qxﬁ@ré\ﬂoé%?él%kémf
anti bodi es as individual carriers to e conpound nol ecules are
coupl eg Thethosepuliish SaparmnearoB coprotestingeaaioup uwem)péa@dﬂ gl boaded

d

12 R R ST B s o

acryl am dophesoan MaRY sodipoiy ety Risip aiht @ffindomia gYro| frebkarhpre
oxi de pol yl ﬁ%l ne, substitut ed by @E)al m t oyl radl cal s he corrpounds

may furt her nBA% BB Céupnetaad of and¥idseroyr. bi odegr adabl e pol yners whi ch
are suitable for achieving controlled rel ease of a nedi canent, for
exanpl e 25pol yl actic acid, poly-epsilon-caprol actone,

pol yhyd®oxybBteferancads durtip@h}oretyi\tdmmsstaﬁﬁag materiateiakh carry a

pol ydi hydr ox%{?%_r ans, gqol )ﬁ/}gyanoa ates and crosslinked or

dmphi pat hi ¢ ORY YRS REIHOWR ‘W%Q)Qak@ H 2tph 1 selediexd group, for
formul ati ons »

adm ni ster edeﬁfﬂﬁrﬁ?gﬁgﬁﬁvﬁﬁgﬁ'ﬁﬁﬁét or e El’gm&%n sgng%no gc?n\fmi th
the epi der m gradip {mehickciRpisenbydidhysprofenting>gnopp)einstebd of @t hydgoxy-

i ngredi ent CS Wg deI | vered fromthe plaster by iontophoresis, as
descri bed in E% B5terms in Pharmaceutical Research, 3(6), 318
(1986). WO 2010/017870PCT/ EP2009/ 005172 - 33 - Phar maceuti cal
conmpounds adapted for topical adm nistration can be fornulated as

oi ntments, cltéaaiso passide franplurality pbnidenfiosidurdiffersot uprcd)eded mmnes,

ot her ont or nandEr B8RPty bR sRbati® eI oblo SRnEEI Rl

are pref er abligl. Hahé ipesteating QRIGR! prebatiBRBldiBérept BB oﬁé‘aﬁ@ﬁeﬁ%ﬁéy of
fornmul2®ion to give an ointnent, the active i ngredi ent can be

enpl oyed ei t Bt MANEAY £agas Refdleavedonft selrativaly.ni sci bl e cream base.
10Alternatively, the active ingredient can be fornulated to give a
creamwi th an oil-in-water cream base or a water-in-oil base.

Phar maceut i che tmnﬁmmm@t@:dmgtgduﬁ) oi ktn@wmmlgeai@pélltéﬂﬁs 8Ad trelatdre
eye 15i ncl ud g{y q_{) in which the active i ngre ient is dissolved
Opg Whigrhp l

or) suspended® & eyahlefor nratesing ilelorkinghan afiise gLl vent .
PRar maggut i C?%alﬁgtrcfﬂén‘% Pn‘é%cﬁtgrzs?tq‘?ﬁ afré’éa%?% F{fh%\gé; ﬁéftﬂé aplp the

nout h 20enconpass | ozenges, es an har neceut i cal

formul ati onscfmtapaénba‘cbon t‘rmsti:ﬂenetdarmed sut alsewheeain the radicoles Tgpied| i n
the form of %%SI tories ar enem? 25Phar maceutl cal formnul ati ons

adapt ed for 9 YRHPR AL rRmaRiEylar. wAPWhStitied rsubstituiethaedna®li s a
solid conpri é@u@xgﬁ@&ﬁﬁ ARG «j}éﬁbé‘%tﬁcé’ﬂﬁé bilifo- ghﬁ&t r{g%ro%é@@?ée

in the range 20 0 mcrons, Wiic adm ni stere ner in
whi ch smuf f fesnevgdeafterithe delsyed agadtidnnjoareddtion sdqaehbe), tasiatype and

ﬁgggssages Ti98Re FRMEHARE nGPRL ALY Q&Né@eﬁ Bre\{‘\drencg?é givgln 08 fhase hans
ing 1-20, in particular 1-8, carbon atoms. The term "acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or het-
erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-

bonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples

35



Suitable formul ations for adm nistration as nasal spray or nose drops
with a liquid as carrier substance enconpass active-ingredi ent

sol uti onsWM204PER7Gr oil. 35 WD 20101017870PCTTEP2009PCT&TFIRIL0H 22 -
various types of pressurised dispensersawith aerosols, nebulisers or

i nsufflators. 5Pharmaceutical fornul ati ons adapted for vagi nal

adm ni stration can be adm ni stered as pessaries, tanpons, creans,

gel s, pastes, foans or spray fornul ations. Pharmaceuti cal

f or nul at i ons cAguph eégyfgroupaaenakanbyladuehias ecatyl, gropicoylare hoEglieous

Gant o but 1 oALaKEAGHLT i BEeABAT Bl AT e aR R T e
formul ation iaskarRyteueH asTeOANaKoW ddibbRE, BlidPss ﬁfetﬁéb@cﬁ:ﬁfdrm,ﬁ?%w

be treated; and aqueous and non-aqueous sterile suspensions,

may conpri se catRanylshdAsirishlomsihaxyraabenylcROfeanrd 27pdostbprynad it

can be%gdm' ni i ' -do : L1 mC '

exanpl e seal gﬁélﬁé%ﬁc&r@g@é@c@i% (:’%Zg(ﬁ]%épé? %%'ggo%&r) g%gg@ﬁgﬁ?%%%xycan
(I'yophi l'i sedposiyedmd FMOChatd arnisuliongl, adeh thisttr 0Pbtt Aed Phed, iFrefeemidr i er
liquid, for exanple water for injection purposes, inmme-_ 20diately
before use i SMBREYLIGCYNI BFRURS FIEBIHI %ntf itis fatheraese &84, digoprenzyl
pared in acc%rnﬁ (Wi th the recipe can be prepared fromsterile
powders, granules and tablets. It goes w thout saying that, in
additi df to the above particularly mentioned 25constituents, the
formul ati ons y, al so conprise other agents usual in the art with
v&3pect to tﬂg‘%ﬁﬁFmi gﬁ&f&&?‘r@f&fewgf&w |'§t¥i§@ms_et*m§>w nogenstakigres
fof nul ati ons a%'@&téé%@%h??%rﬁ%lﬁ gFe Qﬂi?éb[é%?ﬂ?ﬁég?iﬁg'aggydmﬁl igy?ég@' S€

flavours. 30 A therapeutic ective ano npoun t he
formul a | depgatst chemical ndamtion$, buicareressyitocémdivagftef the éasirga e, t he

d i gh f. th i |,, th i iti t hat i
0 g IR Rl po® B e S TR e ol et ne
met hod of adgBiish gaéu@redgaﬁé db%vélrhé@f?dr@wur%b%ﬁmté@e% B¥bdthdted aryl,

treating doctor or vet wever, an effective anmounf of a conpoun
accor di ng t oaralkylianasyt gonps ofurthesmorealseeaiky! groupso Thew@ture and size

2010/ 017870P 05 - 35 - i wth, f I

colon or br egﬁ‘%ﬁ?‘%@%@ﬂgﬁ@”g@E%‘H%? Et}eaﬁ%tl ?Cngg‘f%JHa% ﬂ?q(*)y(r)‘ﬁﬁ%é%%%‘%dloo
ng/ kg of bodugeki gitdr Bk delRed @B reASRIAE thalfbn dayuaitd; preference
partic@ arly typically in the ranﬁg fromlto 10 ng/ kg of body 5wei ght

per day. ThuS OVRB tagreuns kv -Bbin gagtioutar 1ah0.aearben semal Examplesng

adri 1 st er od ChYSREY B aBIuPS BrHotet s Jel P R B A1
part-doses ( putitrobenzdydrp-tolaemstifohwp tert-buBe andi @dbtyl WivgreWergykander
day, so that th E)gt al dajly dose is the sane. An effective ampunt of

g3alt or sol¥/&Pd @queﬁica}%ﬁbwefﬁf@ji- dael GOkheupsdn ageartigaagid end
ttiér eofscan ; ' i; f i t
R R A G e
that sinl ar (idoszampleAsp(Q@Bit)le for the treatnment of other conditions
menti oned above. 15

The compounds of the formula | are liberated from their functional deriva-

30 tives — depending on the protecting group used - for example using strong
acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
a5 such as benzene- or p-toluenesuifonic acid. The presence of an additional

inert solvent is possible, but is not always necessary. Suitable inert sol-

vents are preferably organic, for example carboxylic acids, such as acetic



The invention furthernore relates to nedi canents conprising at | east
one conpound of the fornula | and/or pharmaceutically usable salts
and st er e¥iGEEPTTher eof , including m xtures thereof i RCHEP2G300D32
and at | east 20one further nedicament ag4ive ingredient. The
invention also relates to a set (kit) consisting of separate packs of
(a) an effective anount of a conpound of the formula | and/or
pharmaceutical |y usable salts and stereoi soners thereof, including

m xtures 25t ﬁét%@thefﬁ, sHgh agtatedydegfdran gngiosanafamgides vaichrasuRMRf a

further nedi i Logredi . T t i ses sujitabl e
cont ai ners, gﬁc@% tgg?%%b%@?b?r%gﬁgi %E%“ a%%f@%@%%@%@ gyﬁemﬁ?g}o The
set may, for aexhioN, euckagphéthanskpiiic? odaPubRmol earhwaRi! [ibiuRE &N
ef fective ampunt of a conmpound of the formula |1 and/or

phar mageut cH1e goawapentionpe solieatssaie kbthepneressyiipbie JiF A istelriphly
35m xtures thergal oklodd Wittt ARt 4R, Jr%ﬁweﬁfor I yop[ﬁlgfiFggidj is

further nedi canent active ingredient in dissolve Gl i:% :
form WO 20poéfelatdy aBed irEPROReRAFZIMkture3s acetiSacithandVe%epérchioric

conpounds are suitabl e asg pharmaceutical active ingredi ents 5for
manmal s, esp@Eida‘PltseF%tr‘o at}rr&%@,reﬁﬁ“‘i%t?”f'P@éf%ﬁforﬁge%%ﬁ@fﬁi nase-

I nduced di Seé@@énta&@é%%%f%?ébbm HH? abdgit BHO! 'r&%@ﬁly ‘B\%R/?éc%ﬁ Yaour

cel | s, ,pat hol ogi cal" neo risation (or angi dgenesi s

pr onot é@ t heayd 3 Hragfm $erhperatunepur s, ocul ar neovascul ari sati on
(di abetic retinopathy, 10age-induced macul ar degeneration and the
I"Tte) and inflammtion (psoria- sis, rheumatoid arthritis and the

I'ike) . The pras@wC B! PHN FARE QAR ME BRolgiecats Fortdxdriis COBRAY of
the for- mula | and/or _pg%si ol ogi cal | ygaccdgsgct abl e eal te t her eopq’fs%r
t he prepar at Figaved offusingrd fiAciardiehlofopnethage tar eatngeanproxinstely éntoi B of

cancer. Pref L.NQ- f atment_originate fromthe
or oup 481 ebr SiC HAERRERH 158T ARG HE PMAC AR oaB e b S o Pl
the |ynphati ansppreximatélp Beel6098s6iuliORtT difElyiaRIneC dlctiyiamthedd | ung
carcinoma. A further %OUD of pre- 20ferred forms of cancer are

nonocytic | eRRSERINE INlpMG 2idénd@ar ci nona, small-cell |ung carci nonas,
pancreatic cancer, glioblastonas and breast carcinona. Al so
enconpassed is the use of the conpounds according to Claim1 25

accordi ng t oHydeodemospicatyremeiaile prytecin@grams! Soraseapl@lBz sabés-
t her eo®0f or tqgcgr[lgpar ation of a nedicanent for the treatnent or
|

prevention ofY @ég%a‘feﬁi WhiTeheXAGP ey SN dEralmest witp ihvderasd. inddeh a
SLERCSS | o ko0 PSR o R rhOB el Rl R o R
macul ar 30 dium, advantageously on a support, such as carbon). Suitable solvents
.—-) here are those indicated above, in particular, for example, alcohols, such
25 as methanal or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-
sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
30 Pd/C in methanol or using ammonium formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

35 The said compounds according to the invention can be used in their final

non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-



degeneration and the |ike. The use of conpounds of the fornula I

and/ or physi ol ogically acceptable salts and sol vates thereof for the
prepar at i 6‘?10’31%% cament for the treatnment or preventPC3rEP3p09/005172

i nfl ammat ory di seases also falls wthin2ghe 35scope of the present

i nvention. Exanples of such inflammtory di seases WD
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) 25 bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula I include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
30 caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
35 hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

butyrate, tactate, lactobionate, malate, maleate, malonate, mandelate,



pharmaceutically usable salts and stereoi soners thereof, including

m xtures thereof in all ratios, for the preparation of a nedi canent
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like (hydroxymethyl)methylamine (tromethamine), but this is not intended to
represent a restriction.

30
Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C1-Cy)alkyl halides,
for example methyl, ethyl, isopropyl and tert-buty! chloride, bromide and
iodide; di(C4-Cq)alkyl suifates, for example dimethyl, diethyl and diamy!
sulfate; (C10-Cyg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C1-Cyalkyl halides, for

35
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30 compounds of the formula | are formed with metals or amines, such as

alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N'-dibenzylethylenediamine, chioroprocaine, choline, di-

a5 ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.



10 (viii) gene therapy approaches, including, for exanple, approaches
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BRCA1 or PT (gene-directed enzynme pro-drug th

approaches, such as those using cytosi+¥8 deam nase, thym di ne ki nase
or a bacterial 15nitroreductase enzyne, and approaches for increasing
patient tolerance to chenotherapy or radiotherapy, such as multi-drug
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p=
\") If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
15 the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine,
diphosphate, disodium and trihydrochloride, but this is not intended to rep-
resent a restriction.
20
With regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula [ in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
30 desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

- The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable salts and
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(Sigma- Tau) Difl onotecan (Beaufourl psen)
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the

10 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise

15 a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is generally known in
the pharmaceutical art.

20
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by ora! (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),

Y vaginal or parenteral (including subcutaneous, intramuscular, intravenous

b 25 or intradermal) methods. Such formulations can be prepared using all

processes known in the pharmaceutical art by, for example, combining the

active ingredient with the excipient(s) or adjuvant(s).

30 Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

35 water-in-oil liquid emulsions.
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A4 ( BVB) pharmaceutical excipient comminuted in a simitar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.
10
. Capsules are produced by praparing a powder mixture as described above
C) and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
15 cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture hefore the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
20 ment after the capsule has been taken.
In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
‘,.) Suitable binders include starch, gelatine, natural sugars, such as, for
~ 25 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylceliulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
30 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is

35

prepared by mixing the compound comminuted in a suitable manner with a
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° absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to

10 granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.

15 The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A fransparent or opaque protective layer

20 consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

. Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
30 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

35 artificial sweeteners and the like, can likewise be added.
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The compounds of the formula | and salts thereof can also be adminis-
tered in the form of liposome delivery systems, such as, for example, small
10 unilameliar vesicles, large unilamellar vesicles and multilamellar vesicles.

Liposomes can be formed from various phospholipids, such as, for exam-

Ty
"/

ple, cholesterol, stearylamine or phosphatidylcholines.

15 The compounds of the formula | and the salts thereof can also be deliv-
ered using manoclonal antibodies as individual carriers to which the com-
pound molecules are coupled. The compounds can also be coupled to
soluble polymers as targeted medicament carriers. Such polymers may

20 encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmeth-

acrylamidophenol, polyhydroxyethylaspartamidophenol or polyethylene

oxide polylysine, substituted by palmitoyi radicals. The compounds may
furthermore be coupled to a class of biodegradable polymers which are
suitable for achieving controlled release of a medicament, for example
polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, poly-
orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and
crosslinked or amphipathic block copolymers of hydrogels.

30 Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

35 terms in Pharmaceutical Research, 3(6), 318 (1986).
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cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
10 Alternatively, the active ingredient can be formulated to give a cream with

D an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
15 include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth
20 encempass lozenges, pastilles and mouthwashes,
Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle

size, for example, in the range 20-500 microns, which is administered in

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

30 passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in
water or oil.

35

Pharmaceutical formulations adapted for administration by inhalation

encompass finely particulate dusts or mists, which can be generated by
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OKD- 603 ChoggueKti:)Lrlg aDﬁé] %olr?-/ngl.lleégs(sl’fgr(ijlgl?njg&ii(oknogoluﬁons comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
) tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
15 pension media and thickeners. The formulations can be administered in
single-dose or muitidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
20 diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

ft goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,

formulations which are suitable for oral administration may comprise fla-

vours.
30
A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
35 nature of the formulation and the method of administration, and is ulti-

mately determined by the treating doctor or vet. However, an effective

amount of a compound according to the invention for the treatment of neo-
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the total daily dose is the same. An effective amount of a salt or solvate or
10 of a physiologically functional derivative thereof can be determined as the
/:) fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.
15
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable salts and
sterecisomers thereof, including mixtures thereof in all ratios, and at least
00 one further medicament active ingredient.
The invention also relates to a set (kit} consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
25 thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

30 The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable salts and sterecisomers thereof, including

25 mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.
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The present compounds are suitable as pharmaceutical active ingredients
9 for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular necvascularisation (diabetic retinopathy,
10 age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of

15 a medicament for the freatment or prevention of cancer. Preferred carcino-
mas for the treatment originate from the group cerebral carcinoma, uro-
genital tract carcinoma, carcinoma of the lymphatic system, stomach car-
cinoma, laryngeal carcinoma and lung carcinoma. A further group of pre-

20 ferred forms of cancer are monocytic leukaemia, lung adenocarcinoma,
small-cell lung carcinomas, pancreatic cancer, glioblastomas and breast
carcinoma.

Also encompassed is the use of the compounds according to Claim 1

9

25 according to the invention and/or physiologically acceptable salts thereof
for the preparation of a medicament for the treatment or prevention of a
disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular

30 degeneration and the like,

The use of compounds of the formula | and/or physiclogically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the

35 scope of the present invention. Examples of such inflammatory diseases
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Also encompassed Is the use of the compounds of the formula | and/or

physiologically acceptable salts thereof for the preparation of a medica-

ment for the treatment or prevention of a tyrosine kinase-induced disease

or a tyrosine kinase-induced condition in a mammal, in which to this

method a therapeutically effective amount of a compound according to the

invention is administered to a sick mammal in need of such treatment. The
10 therapeutic amount varies according to the specific disease and can be

) determined by the person skilled in the art without undue effort.

The present invention also encompasses the use compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
15 preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
20 diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group ostecsarcoma, osteoarthritis and rickets,

:.») likewise falls within the scope of the present invention.

- 25 The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-

30 eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-

tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).

35
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10 kinase signal transduction plays a role.
e

Preference is given here to Met kinase.

15 Preference is given to the use of compounds of the formula 1, and pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
thereof in all ratios,
for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

20 ing to Claim 1.

Particular preference is given to the use for the preparation of a medica-
C) ment for the treatment of diseases which are influenced by inhibition of
25 Met kinase by the compounds according to Claim 1.
Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.

30 The solid tumour is preferably selected from the group of tumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the

stomach and/or the larynx.
35
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The test plates used are 96-wel |l FlashplateR mcrotitre plates from

Perkin Elmer (Cat. No. SMP200). The conponents of the kinase reaction
5 described below are pipetted into the assay plate. The Met Kkinase

and the subs te4h, z - T el 200:01)
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(for example antifolates such as fluoropyrimidines like 5-fluorouracil and

tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
30 gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomyein, doxorubicin, daunomycin, epirubicin, idarubicin,
mitemycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,

35
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{iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
20 erbbl antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example inhibi-
tors of the epidermal growth factor family (for example EGFR family tyro-
sine kinase inhibitors, such as N-(3-chlora-4-flucrophenyl)-7-methoxy-6-
& (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1838), N-(3-
ethynylphenyl)-8,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
O8I-774) and 6-acrylamido-N-(3-chloro-4-flucrophenyl)-7-(3-morpholino-
propoXxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
30 hepatocyte growth factor family;
{v)antiangiogenic agents, such as those which inhibit the effects of vascu-
tar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications

WO 97/22508, WO 97/30035, WO 97/32856 and WO 98/1 3354) and

A

35




25l i kewi se 100 pl/animal) were admnistered daily to the treatnent
groups, in each case by gastric tube. After 9 days, the controls had
an aver ag¥QMBHTSH 1530 pl and the experiment was ter PCAAPAEE9/005172
30Measur enment of the tunour volune: The4lfength (L) and breadth (B)
were neasured using a Vernier calliper, and the tunour vol une was
cal cul ated fromthe fornula LxBx B/ 2. 35Keeping conditions: 4 or 5
ani mal s per cage, feeding with comercial nouse food (Sniff). WO

2010/ 017870PCPIHILIGS thabwatk by giher meshasising (foepsanpla linomdgecinktbir es

are indicate conventi onal work-up"”
means: wat erq?s afgﬁtggﬁnfahﬁgcfgggiq ?%88% Eﬁ@’adj usted, if necessary,
to val ues bet(Wﬁen Reassl- d&na@ﬁg%@@h@gsqah%std@m&efa%taﬂrumgﬂd%‘orﬁhe

end product e mxture is extracted with ethyl ace- tate or

di chl oronmet h&eends Kisqierasts iﬁteén@m@l astent applicalioga Ve $HE2E6s dried
over saodi um fied b
Che ot ooy apt L0020, FTBRIALRS, vEAOIEAL MBI REhY L 70

silica 10gel wef 008218t hyl acet ate/ met hanol 9:1. Mass spectronetry
(M) : El (el ectron {a?]gact i oni sation) M+ FAB (fast atom bonbardnent)

(M-H) + 15ES! (Vi8I ec §%m%the@ﬁi§ﬁtfpbﬁyammwosgm'cm@re( difrerisprefhe

h HPLC
et hods.. 20 MR AR BRke ot RoiBRad. BBiag Miighie; o
0. 1% vdP. ) of(vsT)EA geaeéh@rrapyra;ipmacrfeslmmm fof eiﬁﬂp%@pﬁrd&@h@sior
m.n: 99:01 0.2 ¢t 99: 01- 100 3.8 to 4.2 mn;

Golurm:  Chr o PERTEE PhabeimeY Qﬁﬂf@esuq'be rraﬂtgp5$ Rt BbRERTSBRAer
393 mm - vav elgp A2 2EBRPTREJSHRL ARkt thd BRz{the Jrd-dil§ Hidiap) B Hroadfid10d
' such as those using cytosine deaminase, thymidine kinase or a bacterial
15 nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy,; and
(ix) immunotherapy approaches, including, for example, ex-vivo and
20 in-vivo approaches for increasing the immuncgenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
\) such as cytokine-transfected dendritic cells, approaches using cytokine-
25 transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

30 combined with the compounds of the formuia I.

35



Gadient: 4.2 min/ flowrate: 2 m/mn 3599% (A) :1% (B) - 0:100
water + 0.01%vol.) of AS (A) : acetonitrile + 0.01%vol.) of AS sB)
WO 2010/ OWPSPHRETFI8P2009/ 005172 - 57 - 0.0 to 0.2 min: BOT/EE2009/005172
0.2 to 3.8 min 99:01 - 0:100 3.8 to 4.247min 0:100 5 Method C
Gadient: 4.2 min/ flowrate: 2 mM/mn 99% (A) :1%(B) - 0:100 water
+ 0.05%vol.) of AS (A) : acetonitrile + 0.04%vol.) of AS (B) 100.0
to 0.2 mn: 92:01 0.2 t0 3.8 Mn99:01 - 0:1003.8t0 4.2 mn 0:-100

15EXAMPLES Prlatdediion of benzyl alcohols 20Preparation of
f 3- [ 5- ( 3- di nAlkylating agpntspdOycRphospdamids yI | phehohiustitbanol 25 30
WO 2010/ 017870PCPEP2009/ 005 BlBuifam8 - 10 | +upProcavbazine
lfosfamide Altretamine
Melphalan Estramustine phosphate
5 Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
10 Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
) Carboxyphthalatoplatinum  Satraplatin (Johnson Matths
Tetraplatin BBR-3464
Ormiplatin (Hoffrnann-La Roche)
[proplatin SM-11355 (Sumitomo)
15 AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
20 2-chlorodesoxyadenosine  Ralfifrexed
B8-Mercaptopurine Hydroxyurea
8-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine {Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
) Methotrexate DMDC (Hoffmann-La Rochg
25 Idatrexate Ethynvyleytidine (Taiho )
Topoisomerase  |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan {Sigma- Tau)
30 frinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
35 (Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
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Esi? e The catal yst
olastatin 10 (NCI) D 24851 (ASTA Medlca)

Rhizoxin (Fujisawa) ER-86526 (Eisal)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Ischomohalichondrin-B

20 RPR 109881A (Aventis)  (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) IDN-5109 (Indena})
‘ ~) Cryptophycin 52 (Eli Lilly) AVLB (Prescient
25 Vinflunine (Fabre) NeuroPharma)
Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXIGENE)
30 Taxoprexin (Protarga)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-611 (Yamanouchi)
Formestan
35 Thymidylate syntha Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-8331 (BTG)

CoFactor™ (BioKeys)




30filtered off, and the filtrate is evaporated. The residue is taken
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with suctW@rﬁm%Wé’s"r"em due is dried i n vacuo: PCT/EP2009/005172
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25 Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (ligand)
ceptor agonists Johnson)
30 LGD-1550 (Ligand)
Immunomeodulatord Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Acfenqcarcinoma vaceine  JSF-154 (Tragen)
35 (Biomira) Cancer vaccine (Intercell)

CTP-37 (AVI BioPharma)

Norelin (Biostar)
JRX-2 (immuno-Rx)

BLP-25 (Biomira)

PEP-005 (Peplin Biotech) MGV (Progenics)
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yItestosterone Mitot an
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic
agents

Talaporfin {Light Sciences) Pd-Bacteriopheophorbid

Theralux (Theratechnologie: (Yeda)

Motexafin-Gadolinium Lutetium-Texaphyrin

(Pharmacyclics) (Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis) Kahalide F (PharmaMar)

Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)

Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)

SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)

PK1166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)
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Various agents

SR-27887 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, Ivy Tirapazamine (reducing age
Medical) SRI International)

P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)

CapCell™ (CYP450 stimuia R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)

GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin Seocalcito! (vitamin D recep
inhibitor, Aphton) agonist, Leo}

Efaproxiral (oxygenator, Allc 131-1-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
Pl-88 (heparanase inhibitor, Eflornithin (ODC inhibitor,
Progen) ILEX Oncology)

Tesmilifen (histamine an-  Minodronic acid (osteociast
tagonist, YM BioSciences) inhibitor, Yamanouchi)
Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,
Ribapharm) PharmaMar)

Cilengitide (integrin an- Rituximab (CD20 antibody,
tagonist, Merck KGaA) Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33 antibos

Sanofi-Synthelabo) Wyeth Ayerst)

CCI-779 (MTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan

Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine
Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107 ™
activator inhibitor, Wilex)  (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis

ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Miflennium) promoter, Pola)

SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,
Pharma) Leo)
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M xtur d stramustine phosphate
Hexamethyimelamine Mechlorethamin
Thiotepa Streptozocin
chloroambugit Temozolomid
Dacarbazine Semustin
Carmustine
20 Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
) Ormiplatin Roche)
25 Iproplatin SM-11355 (Sumitomo)
AP-5280 {Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
30 5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
35 Methotrexate DMDC (Hoffmann-La Rochd
Idatrexate Ethynylcytidine (Taiho )




10 is stirred at 80C for
partitioned between water and dichl oronet hane.

18

The reaction m xture is
The organi c phase is

hour s.

dried overWQaeHo@HT83n| f ate and evaporated. The residue i spdig@ate6b0051i7H

tert-butyl

nmet hyl
suction and washed with tert-butyl

et her, al

and filtered off with
“ether and dried in vacuo:

| owed to cool
met hy

met hyl 345-(4,4,5,5-tetranmethyl-1, 3, 2-di oxabor ol an-211) -

15pyrim din-2-ylibenzoate as beige crystals; 1H NWVR (d6-DVS0): 6

[ppr] = 1. 35|(spoisererase 92| Amsadiihe 7. 72 (t, J :R@bl?edéﬁ suabreé

(dt, J = 7.5]Hhjbitbrs 1.5 Hz|EdiH)bici. 69 (dt, J = 75 tERan Hzfe (ggﬂcm)
9.04 (t, J =|1.7 Hz, 1H), 9|Bbpbside2H). 20 Ste ﬁg% :
1.24 g (8.09|mmol) of sodiu er
is added to & solution of 1%%@'58;%% g&ﬁl%&ﬁﬁ{%ﬁé % 'gﬂf gy 1 a 15‘8%
(4,4,5,5-tetranet hyl-1, 3, 2- cj} an- -yopyr|

in 13 of THF, and the re hase mi xt'B S stlrred at

room t enper at
the filtrate
vol une. The

ure for
i s evaporated
m xture is re-f

18 hour

t
% &aPﬁgeﬂF'iesw mi xt u-F%Sﬁ@?ff (Tetheded, and
¢ t o about hal fEléamth@Im@i@cﬂaIm)
i Poapseransh(Tennl Boet)il-1 02088 (Memki&Ch) ed

using 10 m pf 1 N hydrochl [gfikents@ned(Nouephasoa} BN PPIIS0l (Bid el iR)
filtered off{with suction, \éelesdamiych awdleguand @k[)egnz HeMGURGN Dang
met hyl %-(5- nydr oxypyri m di [fE2eldig)benzoat e as paligayet f’7k Hgklﬁo)
Lcvs 239 1H NVR ( d6- DNBIBR-357BRN&uspiRarfia)(S. 3H)

7_%HZ 1H), 802 35(dt J:75HZ J.bI'IZ J.I'I), OLI-::I \b, LII} 852
cdy), J = 7. 9 AR —TH) 7 1H——16.7 {bs,
1H). WO 20104@&, dﬁ,%gPCT/ EP2 | g(’% gorhy ‘i"ﬂﬂ? of

[ 3-(5-met hyl ovridin-2 vl)ph vh ﬁ‘gﬁamyc a fige mol ) of

t et raki s(trilphenyl phosphi né Pn are added la\raﬁu ision, kept
under nitrogen, of 849 ngy ( of tri pot aséantigao 10phate
344 ngyl?2.0 jmol) of 2-bror@%mﬁﬂﬂmﬁﬂd@ﬁﬁdpwcmdtosommr(ez 0 mmol )
of 3-hydroxyet hyl benzenebqF®iubiciiti d in 12 n oBlebmycineutiag Bighoel

water, and the mixture i s Hdheetubicit he boil wit Biédmj’/élhi&gacf@r 18
hours. The rleaction mixtureldssubieni ed to room t empesA{dlA @ and
partitioned |between water aRdbiidsh acetate. Thepp ﬁgohase i's
dried over sodiumsulfate, |Phicavgegpated, and th |fo
chr olrraué.]ggr a|[c2et(zl50n ?hs: i Cclpgﬁh-oﬁ% wi th dich 'H no:
as e t: -(o-netnyl pyri o!
LCVMS 200. 2QPreparation of i?(gn% wﬁgﬁ‘%ﬁél% -v?“ Fr‘Vl I met hanol
Step 1. 351. 3T m (1o nnul) 6 bt'g r' ﬁﬂa 18154
11. 0 rmol £ % sl on—of _sodium et hoxi de in nethanol are
fadded to a)sﬁé‘BQH@LBﬁg&F IRekai017870PCT/ EP2068/ W85 GlaxoSmithKlir
Docetaxel E7010 (Abbott)
(\__‘) Cplch;cme PG-TXL (Cell Therapeutics)
25 anbt_asj[ine IDN 5109 (Bayer)
ancnstirje A 105872 (Abbott)
anorei})tne A 204197 (Abbott)
Vindesm_e LU 223651 (BASF)
Do!astatln 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
30 Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 800607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) IDN-5109 (Indena)
35 Cryptophycin 52 (Eli Lilly) AVLB (Prescient

Vinflunine (Fabre) NeuroPharma)

Auristatin PE (Teikoku

Azaepothilon B (BMS)




-66 - 2.41

40 m of rret hanol

g (10.0 mmol) of
and t he

met hyl 3- car bam m doyl benzoat e acet ate in
resultant solution is stirred at 50

18 hours. YHWEEET on mixture is evaporated in vacuo, SHE’E\%@%{P{’%‘?

added. The resultant preci- bpitate is-49+tered off with suction,

Step 2: 10608

to a suspens

washed with water and dried in vacuo: nethyl

3- (5-net hyl pyri m di n-2-yl)benzoate as colourless crystals; LCVS 229.
0 Ao (541 mml[\ n-F nnmrlararl calciumchloride -are -added
on of 400 ng (|1 2) of sodi um tﬁﬂ%ﬁ@%ﬁ RioNgmaik)y
the mix- ture i@f\é&?ﬁ@é dBMom t embet-4tRIpErigmOAIGENE)

of THF, and

hours. A sol
3-(5-nethylp
to this susp
15r oomgt enpe
di chl oro- ne
filtered. Th
over sodi um
a silica-ge

ension with sti

ution of 751 ny BNSAG4hi6I(BMS) net hylDolastatin-10 (NrH)
yrim di n-2- yQoedhdati88i787 1BM8) of THEA-4 (E0HEENE)opw se

rMaixogrexém(Priokerga) xture is stirred at

rature for

18 hours.

10 1 of 1 N NaOH, water and

RIS phase
nfTPae

and eva
colum with di

el uent : 13- ( 5

solid; LCMs
13-(5-qQonDp
53, OH t han
sadi um car bo
under nitrog
325 mM of to
of bis(triph
sol ution of

in 356 m

nixturigls S
cooled to ro
and filtered

ety pvr-m-di
APy

Arﬁrnbgﬁltt%tﬁ?ﬁ bon m Xt Eem é/g;@ 15 then

180 trate is sy g%%%ag y%ﬁ{f@%n

201

Dr eparatiaon of

ghhibddigene

yFhymidylate synth ll?@rmtremdn(&hmxlly)

The residue i
%2\’3%% °I§Orret hane/ met
+ KiNdatrerer(EXnBE? Br
KPEEB31 ABEG) uti on of ThFacipr(66Biokimys) of

nate in 325 ni

of water is 30 added to a solution, kept

Adint8foilsie (
| uene, and the

nyl phosphi ne) g
50.0 g (329 mmmU
of ethanol is 9
tirred at 80C f
om t enper a-

Méﬁf@am PhaﬁnQMé'ﬁP anafbgfé@rwé'(ﬁb%ﬁe I
E g d t'o (3 3 mmol )

e

d(jig)g‘éggdro
ur%?’@ge feac

§b09/005172 - 67 - ture
Esiokeetid giovarntishf

11 of ethyl

filtrate. The _organic phase is separated off, dried over sodium
sul fate and {dwsipesyt ed. The Arglabmj(é}u@ncmogwsalaé‘I'I“lmf%falnibr(dﬁhnson &
2-propanol : (i@&nferasenopyr i|ordifami y3oher®p tt@taugm@hh@ml as
pal e- y&l)l ow [GrihiBit@lss; m p. |BI--338C08EHeA65, 26 Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
) MS-209 (Schering AG) Biricodar dicitrate (Vertex)
) 25 Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna CMT -3 {CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
30 Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Gallium maltolate (Titan)  Didox (Molecules for Health
; inhibitors Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)
antagonisis

35




Preparation
(E)-3-12-
(0. 38 mml(‘"ﬁ
(0.56 mMmol)

ng (0.075 mol) of triphenyl phosphine,

of rmet hyl
hydrox met hyl ph

of nethyl acryl

enyl)pyrimdin-5-yrlacrylate 100

%9[‘0’?13’3 05- br omopyr i mi di n- 2-yl ) phenyl | et hanofcﬁﬁm@i’ﬁ?ﬂﬂz

ate are suspgided in 2 mM of DWF, and 20
222 ng (2.26 mol) of

pot assi um acetate and 157 ng (0.57 mol ) of tetra-n-butyl anmoni um

chloride are
argon, and 1
under an arg
After coolin
forms. This
in vacuo. Th
purifigation
271 (MFH). 3p
tert-butvl

ffE)-3-1243-
15812 nmg (3.
722 ng (4.59

m of DWVF, a

nmol ) Bpot
tetra-n~buty
degassed and
pal!l adi un(1 |
m xture is h

added...The re

ction mxture is_degassed, flushed with

mpetpelim?s mm
orcepidspher e.
ntagomisisi s add

Atrasentail (Aahalin( | 1) ad@d-®o8 emanishi)
he4adb4(Asteadaendosat ed at 80C for 2 h.
ed, during which a pale-grey precipitate

s filtered off

with suction, washed with water and drie

ERGMirSIE Gkid S T 6

e BRI

Fenpatidide UlﬂfnsWht&‘OUt ﬂll?’éﬁ?ﬁl@ chiﬁ%a'ndEC- VE

Ao epneapi 2

hig B%E%% 85)5172 - 68 - Preparation of

vadr-oxvrmet hyl.n

c\n\/l Yuvrim-din-5-vfiall \Ifl carbamate

Al AT
mmol ) of tert-
nd 160 ng (0. 61
assi um acet at e
| anmoni um chl or
flushed with g

acetate are 4
eated at 80C fa

BeHebpyri m din- 2-y B § hetandinoais
G@phﬂgmu\thwmt emt@x whigsdansere
|{(Pregenies)pheny| phdsphnolegyl. 8 g (4.6
aundbca&ingprid vaecineol JS6E154 (Tragen)
i(Bondirey added. The remrlnc@ﬁvﬁb@ih@f(mter&eli)
COEL37 GAY| Wama)(or\ﬂ;réﬂn (®Bktar FP
drted2 YREIRLn8R:ar gon a —Q ?Bﬁ)mi é}e

PEp- n ’
T
z?t) ed. The

filtered of fj t hrough ki esel | 6\1%51)
added to watler and extractg dried
over sodiumlsul fate and 25¢ duc ?'@a 89?[}% her
wi t houttof urther purificatiq= ava§§'('5’en® PLC. Rt. = 2.66 nmn
(method A); LG Ms: 342 (M,,Hjmmun Preparation of tert-butyl
{3-12-(3- hydroxynmet hvl pheny Pgﬂﬁﬁ\%\@pﬁmﬁ (ﬁqnﬁ)‘f@bvf i 30carbamate WD
2010/ 017870PCT/ EP2009/ 005172 - 69- 280 ng (0.82 nmmol) of tert-butyl
{ (E) - 342- ( 3-yammonaienty| ph@edioggns m di n-5- yl | #réghiseas bamate are
di ssol ved i n aiflihotmohalTHF, |Shonk@ated oeepaydmPer Math fétrmédoheW' th
300 ng_of pliaddemggn on acti vgt tfaeli@l CONpPri Sefe BheSwWat er)
under 8Chydrijogen at nospher €4 n‘éﬁfs%h st is fil gq%,ﬂ l’th}l
sucti on, andtheflltratelE [Fate to dryne %u J ny,
HPLC Ri. =12.60 mn (nethg OXJp og'v%ter% oserei:n
caproate Leuporelin
Medroxyprogesterone Bicalutamide
3 Testosterone Flutamide
' 25 Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
30 Toremofin Arzoxifen (EH Lilly)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agentis Theralux (Theratechnolegie: (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)
35 Hypericin




10Preparati on of I
{3-15-(4-net era2| n-1-yl)pyrimdin-2-yll phenyl knet hano 20
NP choe“{qﬁ%Pflgl SI0NCl ClH 25 Step 1: 10.2 g (35. 9 PRBIPROGH005172
met hyl 3-[5-(di met hyl am nonet hyl eneam ng) pyri m di n- 302-yl ] benzoate
are suspended in Il of methanol. 5.3 m (107.3 mmol) of fum ng

sul furic acid are added dropwise with gentle cooling (about 5-10C)
(note, strongly exothermc reaction) \Vhen the addition is conplete,

the m xture | &y'esinerkdaase r shimatindr (Nvamis) at RT dihalidedetRhaimaMan’
an oil -bath {ishibéoss ure of undhide(@agendtharsaf GEPovet (Ggphalanys of
HPLC. After 20 h, the clearja)dark- 35 yel | ow sol WWEBW51s(Caphatorgt ed
to dryness. The residue is (IBi88HVASIraRe@sR)m of MLMO18 (Millenium)
2010/ 017870PCT/ EP200910051 72 rotifih (o@éc;@gnea@@éﬁ@eq:mqhmaﬁgw; th 2 x
150 m pof 1 N NaOH and 2 x [lcAhdifhib (ﬂﬁflkg over s e ‘and
evaporar’ted vield: 3 g; HPLG L%Ténm (éE? . ) (rret-h%ﬁ ma'b é\@e,ﬁg&)

M 5 Step 2: 2.5 10.
e ob 5.\ Cé Ived | (Imm%?e)l\‘lVPh)Z 59
e@gca e a darex)

3- (5-am nopyfi mdin-2-yl)be
ZD6474 (AstraZeneca) 204 Genentech)

g (18.5 mml ) of potassium
bi s(2-chl oroget hyl ) et hyl am n

W

Vatalanib (Novartis) MDX-447 (Medarex)

10 PKI166 (Novartis) ABX-EGF (Abgenix)

. GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
) EKB-509 (Wyeth)

EKB-569 (Wyeth)

Various agents SR-27897 (CCK-A inhibitor, BCX-1777 {PNP inhibitor,

15 Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase {ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, Ivy Tirapazamine (reducing age
Medical) SRI International)

20 P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,

™ GlycoGenesys) Active Biotech)
25 G17DT immunogen (gastrin Seocalcitol {(vitamin D recep

inhibitor, Aphton) agonist, Leo)
Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
PI-88 (heparanase inhibitor, Eflornithin (ODC inhibitor,
Progen) ILEX Oncology)
Tesmilifen (histamine Minodronic acid (osteoclast

30 antagonist, YM BioSciences inhibitor, Yamanouchi)

Histamine (histamine H2  Indisulam (p53 stimulant,
receplor agonist, Maxim)  Eisai)
Tiazofurin ({MPDH inhibitor, Aplidin (PPT inhibitor,

Ribapharm) PharmaMar)
Citengitide {integrin Rituximab (CD20 antibody,
35 antagonist, Merck KGaA)  Genentech)

8SR-31747 (IL-1 antagonist, Gemtuzumab {CD33 antibog
Sanofi-Synthelabo) Wyeth Averst)




suspension is stirred at 120C for
mxture i g iRyt y stirred at 140C for a further 1
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hout further p
hod A); LC- ME:
- (4- et hyl pi pe
16 m of THF,
nlnrunrhydrrde
and the reacti
rther 30 13.8

mi ni um hydri dg ghaehi neac”lﬂzg

ure is strrred
iumsul fate so
| i ng. Dichl oron
n 35stirred for
odi um sul fate 4F®
CT/ EP200910051
eacted further
A); LCMs: 285
oxymet hyl phenvk
Step 1. 3.29 (
rimdin-2-yl)be
) of bis(2-chl
of potassi um @
30C for 7 days
iltered, the fi
g which a resid
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A combined treatment of this type can be achieved with the aid of simulta-

neous, consecutive or separate dispensing of the individual components of

30

the treatment. Combination products of this type employ the compounds

according to the invention.

ASSAYS

35

The compounds of the formula | described in the examples were tested by

the assays described below and were found to have kinase inhibitory



Yield: 2.4 g; HPLC. Rt. = 2.07 min (nmethod A); LC M 299 (MtH) . V\D
2010/ 017870Q0PCT/ EP2009/ 005172 -72 - Step 2: 2.4 g (5.4 of rreth
3- (5- pi per S 2PH91%B{ Gy ri mi di n-2-yl ) benzoate is di ssol ved Ef%”%““ﬁf"
DMF, 2.98 g (21.6 mmol) of potassium cabBenate and 1.5 m (7.0 nmol)
of di-tert-butyl dicarbonate are added, and the mi xture is stirred at
roomtenperature for 30 mn. The reaction mxture is filtered, and

the filtrate i § ev rated. The residue is taken up in 200 m __of
et hyl acet at @ngghgﬁggr ﬁ?s%ﬁ %rﬁt'ir”ro&{rbf(ﬂo@cm?d?ﬁrﬁ%? @@ér?@&r‘cb@%iﬂié be

| uti of
iONuHIC?,n drrg) \g@r@ljgo é a@g@%ﬁ%ﬁ%vﬁgrat e% huc%@":r\lsrgt

reacted furt @y Omcaoﬁesf mﬂBQr'tQﬁuNlri etalt i biBio/l BYiesat. (274391]16g91213LC

Cert-bugyl AR o ARGES RS | PrAd a0 AutiAnE Bt 56 08 BRL)

| era n r S °
7P pet e iAokl bt o) SNy oS T, BSEAL®

room t enper atdl & Vitre18:638t 569). mi xture is stirred at roomtenperature
for 1 h. 3 mM of saturated sodium sulfate solution are added to the
reaction mxture with ice-cooling. 30 m of dichloronethane and 5 n

of nethanol éasitdatbitLiMet Rinaee! Altivigus m xture, which is then

stirre Ofor 10 min and filtered off through kiesel guhr with suction.
The filtrate is dried over sodiumsulfate and evaporated. The residue

i s. dissolved in dichloronmethane, filtered, and the filtrate is

evgpor at ed d fur out r her

pu?:ofr cati on-m:;&?e '@gﬁ%%'%ah@% I(?E,S df %@Aﬁ% FCH Y%t%%a Caﬁ?@% N9.71
(MrH) . WO 2@1%2697ME@RWSERQ@99{€%@5Q?@I‘ the p'i.rre/oseﬁf prfﬁrbﬁirh %Podlfctron in
(3-1541- (2- npr phol i n-4-vi et hé@@-lH- yrazol - | ovrim din-2-yl}-

phenyl ) thamﬁect CRR(STAA: Br Geairatde Saubsegugnt @‘ffomchmqtographrc
BPom

[3-(5-1 y n

o ctnyl one. Srytaftidl 2 hbremRRa b AL CtecB Ly SRRy GF bldteihif &7
4-{2- 14- (4, 4bachlovieus arptdsgibnlyedt@- di oxabor ol an- 2-yl ) pyr a-

zol - 1-yl ] ethyl }norpholine and 4.25 g (20 mmol ) of tripotassium
phosphate trihydrate are added. The reaction mxture is evacuated
tw ce andflushed with argon. 840 ng (1.2 mmmol) of

bis(tri %henyl ﬁd@'mﬁ%@?fpfatwcaau hﬁrmelaﬁurﬂﬁi W3NG yakees a@@rmmaalsarement

mxtur&0is a V§s a ture
is stirred atg%gg?sf Hﬁgﬂr&@!bgrok §9‘f?’ﬂ‘ %g%drﬁ%%fei f IE{E’@@

di chbr onet hatse Surdemate200R\d7,f11-18Y, etk flasipigle etiddeer ﬂﬁ@@'lt@l‘ PRy
phase is sep washed with water again, the organic phase is

d off
dried over 2&%&%@&@9@8@1’%%%@%&%9@@@@ Rreteln 9ﬁ§§§fldel'ﬁ§ spbsfrafedsi s

The. Tol Lo no Eouna HSe aRRREe I dded AHE (Be S PR Bk R o
the 308Pude paselottte presepoe iof aadnﬂu&rrtamy&mmﬁumplau@ﬂucétﬂ mmr\@phy
on silica gelsrgnarl, or none at all, can be detected. Furthermore, homogeneous time-
resolved fluorescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-

20 ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

Other non-radicactive ELISA assay methods use specific phospho anti-
bodies (phospho-ABs). The phospho antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemiluminescence

35 using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).
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Flashplate method {(Met kinase)

The test plates used are 96-well Flashplate™ microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 pl of a 60 mM EDTA soiution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-8000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-
tory values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:
30 pl of assay buffer
10 ul of substance to be tested in assay buffer with 10% of DMSO
10 Wl of ATP (final concentration 1 uM cold, 0.35 uCi of **P-ATP)
50 pl of Met kinase/substrate mixture in assay buffer;

(10 ng of enzyme/well, 50 ng of pAGLT/well)

Solutions used;
- Assay buffer:

50 mM HEPES
3 mM magnesium chloride
3 UM sodium orthovanadate
3 mM manganese(ll) chloride
1 mM dithiothreitol (DTT)




16.5 mM (227 nmmol) of thionyi chloride are added to 3.66 g (11.6
mmol) of {3- 30

[ 5-(2- nor{?ﬁb?qi?fowsv’l et hoxy) pyri mi di n- 2-yl ] phenyl } net han8CT/ERAWIPPr 72
m xture is stirred at roomtenperature-$pc 30 min. Diethyl ether is
added to the reaction m xture, whereupon a precipitate forns. The
supernatant is decanted off, the residue is stirred with 50 m of
acetonitrile, and the crystals formed are filtered off with suction,
washed with acet 8k T i} d0hepadiusing sodvmdiydsoddal i ed. 35 WO

2010/ 017870PCT/ EP2009/ 005172 - 75 - Step 2: 587 mg (2.70 mmol) of
di-tert-butyl imnodicarboxylate are dissolved in 10 m 5 of ethyl

met hyl ketone, 2-6&tgp é8ufibn:mol) of caesium carbonate are added, and
the mxture is stirr for ] 1.0 g (2.70 nmol ) of

4-{2-]2- (3-chl orb ﬁ&dT'H%%ﬁ {EF?T/M di n- 5-yl oxy] et hyl | nor phol i ne and
29 ngy %0 22 mmol ) of lithiumiodide are subsequently added. The
reaction mxture is stirred at room 10tenperature for 16 h and at 70C
for 6 h. The reaet{ 6hATPxPerkinilnier] t ered, and the residue i s washed

with ethyl acetate thefll a evapaqr ved in ethyl
acetate. The organMe U&S@é@h@ﬁf ﬁ‘{)ﬂ‘;ar‘[é%eﬁgrﬁ?gﬁqé@%ﬂfsmc

hydr ogencar b%@g@@g@igﬂmgn and water, dried over sodiumsulfate and
evapora_lbed 5 m "of dioxane and 5 m of 4N HCl in di oxane are added
to the '¢rude-15pFPoldia-Chrtlys-Hgr, 8 x2 ube i sSigtiia Catl Na. R bida
tenperature. A precipitate forns, the organic phase is decanted off,
ana the residue is dissolved in water. The aqueous phase is washed
wi'th ethyl agelRbaesiddj usted to pH 12 using 32% sodi um hydroxi de
solution and"extfracted twice with ethyl acetate. The corn- 20bi ned
organic phases are dried over sodiumsulfate and evaporated. Yield:

210 M R el IR 31Pe (M b GO RhALB PRI EPUt &

25 éé 5.2

44212- (3- chl W@@Weyé Bhesoits) ¢l rdnandival Thiel et acelifytisetP b katpimg e
di ssolved in 36 of 25% ammpni a solution and 36 m of n-butanol.
The reaction Cﬁﬂsiliﬂené fors/ faysdiaghemolne was subspavan® miectsn seiccytane20
mn. The org

Tua 0 ot ¢ mo SRS IR 856 Belvi: ARRALR # dnfllon TERMEINIESHEGAR IR uIGY
2010/ 017870P€B$E6ﬂ&&ﬂ!t®]ﬁ3—7£nd Meg-+). Afteresl daysrthe emhimaissve katadomiskd

t he bu#8nol % istill gf under regﬁxced pressure, and the product
is subsequenfrf "Oé‘HSﬁP 3h RN ERYR) Wﬁeﬁ‘ﬁgcﬂﬂ‘,@v‘%ﬁgeﬁ‘é‘é}@t—'éﬂo ume

further wt h(g,lplt[mlllﬂg@%gep’j‘.ﬂ‘i' f“!%}?tﬁ@@gy?ﬁ @étﬁlc:le %%"/Qgieéﬁé%}ﬁéi

synthesis for the preparation ben am nes rom ols
100 mM acetate buffer, pH 5.5) were administered daily to the control

) group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
25 likewise 100 pl/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.

30 Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier calliper, and the tumour volume was calculated
from the formula L x B x B/2.

Keeping conditions: 4 or 5 animals per cage, feeding with commercial

35
mouse food (Sniff).



Step 1. 205.0 g (18.9 mmol ) of

[3-(5-bro n-2-yl ) phenyl | met hanol and 3.05 g (20 mol ) of
pht hal i mwﬁrléfm&’gjésol ved in 150 mM of THF, 6.9 g (20 7 W%OO 05]72
pol yner - bound tri phenyl phosphi ne (3 noi#@g) are added, and the m xture
i s shaken at roomtenperature for 15 min. 4.78 g (20.7 mol ) of

di -tert-butyl azodicarboxylate is subsequently added and shaken at
roomtenperature 25under a nitrogen atnosphere for 18 h. The reaction
m xture is filtered, the residue is washed intensively with DM and
DVF/ et hanol Aband drigendibht éﬁl’é&npéraavré%fr@%rﬁﬁcatébgw PESIndHe fbmavhﬁgee&- up
in ethyl acetate and washed with water, dried evapor at ed

residue i s pamdieadcopvensional whricoplimeaoar water igadded Hplegessary] theca

gel ; HPLC t hod .A 394/.396

2 i af et hehoP Wil Enef oA BaubnSmaar e 10 Brerhifan
of hydra 35z tmechystitatich of eastdeskodIBE the Akiupisniiadte! Wih Sty bed- at
70C for 18 h, evaporated and taken up in ethyl acetate and saturated

sodi um hydr o&iR-or dighloreresibane ibpeheses doe separared, the prganiaphasaise

means of col Cgt 48 CoMiArSutde SHEMAPBEEY, and CtRoRU WL ige fyp)
(method A), CchiMBnatdGrefycor Sitd gellied/boby ewstdligeny RAVaReS o Slica

pr epar ana sl he procedures descrl bed: Conpound No. Nane
and/ or%gtrucgﬁﬁ@?ueﬂ‘é\@%p/ tate/methangd B:1.gor N 4 NH2 299

- Mass spectrometry (MS):  El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"
15 ES! (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+HY"
20 HPLC methods:
Method A:
Flow rate: 2 ml/min
) 99:01 - 0:100 water + 0.1%(vol.} of TFA : acetonitrile + 0.1%(vol.) of TFA

25 0.0 to 0.2 min: 99:01
0.2 to 3.8 min: 99:01---> 0:100
3.8 to 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long, internal diameter

30 3 mm, wavelength: 220nm
Retention time Rt. in minutes [min].

Method B:
Gradient: 4.2 min/ flow rate: 2 mi/fmin

35 99% (A) : 1% (B) — 0:100 water + 0.01%(vol.) of AS (A) : acetonitrile +
0.01%(vol.) of AS (B)
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0.0 to 0.2 min: 99:01
0.2 to 3.8 min 99:01 — 0:100
3.81t04.2 min 0:100

Method C:
Gradient: 4.2 min/ flow rate: 2 ml/min
99% (A): 1% (B) - 0:100
water + 0.05%(vol.) of AS (A) . acetonitrile + 0.04%(vol.) of AS (B)
0.0 to 0.2 min: 99:01
0.2 {0 3.8 min 99:01 - 0:100
3.8 0 4.2 min 0:100

EXAMPLES

Preparation of benzyl alcohols

Preparation of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-vilphenylimethanol
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Step 1:

1582 g (10.0 mol) of potassium carbonate are added in portions with stirring to
a suspension, kept at 30°C, of 500 g (3.40 mol) of 3-cyanobenzoic acid in 8 |
of methanol. 695 g (10.0 mol) of hydroxylammonium chloride are subse-
quently added in small portions at an internal temperature of 40 - 45°C. The
reaction mixture is then heated at the boil for 15 hours. The reaction mixture is
evaporated in vacuo, the residue is dissolved in water and acidified using 37%
aqueous hydrochloric acid. The resultant precipitate is filtered off with suction,

washed with water and dried in vacuo: 3-(N-hydroxycarbamimidoyl)benzoic
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acid as colourless crystals; LCMS 181.

Step 2:

A mixture of 614 g (3.41 mol) of 3-(N-hydroxycarbamimidoyl}benzoic acid,
756 ml (8.0 mol) of acetic anhydride and 2 | of acetic acid is heated at a tem-
perature of 118°C for 14 hours. The reaction mixture is cooled to 6°C and
filtered off with suction. The residue is taken up in 2 I of water, filtered off with
suction and washed well with water. The residue is recrystallised from ethanol
! water: 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid as colourless crystais;
m.p. 225°C; LCMS 205.

Step 3:

7.83 ml (147 mmol) of concentrated sulfuric acid are added to a suspension of
30.0 g (147 mmol) of 3-(5-methyl-1,2,4-oxadiazol-3-yl\benzoic acid in 150 mi
of methanol, and the mixture is heated at the boil for 18 hours, The reaction
mixture is cooled in an ice bath, water is added, the product is filtered off with
suction and washed well with water: methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)-
benzoate as colourless crystals; LCMS 219.

Step 4.

150 ml of acetic acid, 150 m| of water and 50 g of water-moist Raney nickel
are added to a solution of 327 g (1.47 mol) of methyl 3-(5-methyl-1,2,4-oxa-
diazol-3-yl)benzoate in 3 | of methanol, and the mixture is hydrogenated for
18 hours at room temperature and atmospheric pressure. The catalyst is
filtered off, and the filirate is evaporated. The residue is taken up in tert-butyl
methyl ether, heated to the boil and filtered off with suction. The residue is
dried in vacuo: 3-methoxycarbonylbenzamidinium acetate as colourless
crystals; LCMS 179.
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Step 5:

2.2 | of a freshly prepared 1.5 M sodium methoxide solution are added drop-
wise with stirring to a suspension of 259 g (1.09 mol) of 3-methoxycarbonyl-
benzamidinium acetate and 528 g (1.08 mol) of ({2-dimethylamino-1-
[dimethylimmoniomethyl]vinylamino}methylene)dimethylammonium dihexa-
fluorophosphate (prepared by the method of C. B. Dousson et al., Synthesis
2005, 1817) in 1 | of methanol. The reaction mixture is then warmed to 60°C
over the course of 40 min and kept at this temperature for 30 min. The reac-
10 tion mixture is then cooled to room temperature, diluted with 10 | of dichloro-
) methane and washed three times with 5 | of water each time. The organic
phase is dried over sodium sulfate and evaporated. The residue is recrystal-
lised from ethyl acetate: methyl 3-[5-(dimethylaminomethyleneamino)-

15 pyrimidin-2-yljbenzoate as beige crystals; m.p. 140°C; LCMS 285.

Step 6:

160 ml (2.88 mol) of concentrated sulfuric acid are added to a suspension of
20 103.5 g (364 mmol) of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-
2-yllbenzoate in 1.3 | of water, and the mixture is heated at the boil for 4
hours. The reaction mixture is cooled to room temperature, diluted with water

and filtered off with suction. The residue is washed with water and dried in

o

25 vacuo: 3~(5-hydroxypyrimidin-2-yf)benzoic acid as brownish crystals; LCMS
217.

Step 7:

30 32.7 mi (445 mmot) of thionyl chloride are added to a suspension of 88.0 g
(366 mmol) of 3-(5-hydroxypyrimidin-2-yl)benzoic acid in 1.4 | of methanol,
and the mixture is heated at 80°C for 2 hours. 20 ml (276 mmol) of thionyl
chloride and, after 2 hours, again 10 ml (138 mmol) of thionyl chloride are

35 then added. After each addition, the reaction mixture is stirred at 80°C for

2 hours. The reaction mixture is evaporated in vacuo to a volume of about
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Pr epar ati

6- ( E nmet h%q %h"’BWZ&m -4-y1)-1-1345-(2-nor pholin-4-yl et KRG fF2009/005172
PYrim din-2-yl | benzyl|-1H 1,2, 3-tri azot6il4, 5-bl pyrazine ("AZ') yr |
10 c NNH, Br NNN,s,)Lo 15 "A2" "AI" 20 Step 1: 800 pl of

di i sopropyl et hyl am ne are added to 400 ng (1.27 mmol) of 31542-

mor phol 1 n-4- % AP MPHLR S glediphbde 8 Mt o Snd Hriad T vadud mal 3-(5-
hydroxypyrimidin-2-yl)benzoate as brownish crystals; LCMS 231,

5 Step 8:

A solution, kept under nitrogen, of 6.1 g (26.5 mmol) of methyl 3-(5-hydroxy-
pyrimidin-2-yhbenzoate, 10.5 g (39.8 mmol) of triphenylphosphine and 4.76 mi
(39.8 mmol) of 3-(dimethylamino)-1-propanol in 200 ml of THF is cooled in an
10 ice bath, and 8.21 ml (39.8 mmol) of diisopropyl azodicarboxylate are slowly
added dropwise with stirring. After stirring at room temperature for 2 hours, the
PJ reaction mixture is evaporated in vacuo. The residue is partitioned between
dichloromethane and saturated aqueous potassium hydrogensulfate solution.
The agueous phase is separated off, adjusted to a pH of 12 using saturated
15 aqueous sodium hydroxide solution and extracted twice with dichloromethane.
The organic phase is dried over sodium sulfate and evaporated. The residue
is chromatographed on a silica-gel column with dichloromethane/methanol as
eluent: methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzoate as col-
20 ourless crystals; LCMS 316.

Step 9:

) 200 ml of a 1 M solution of diisobutylaluminium hydride in THF are added
dropwise with stirring to a solution, kept under nitrogen, of 12.6 g (40.0 mmol)
of methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yilbenzoate in 200 ml of
THF. After stirring at room temperature for 1 hour, 10 ml of a saturated aque-
ous sodium sulfate solution are added dropwise. The resultant precipitate is
30 filtered off with suction and washed with dichloromethane. The filtrate is dried
over sodium sulfate and evaporated. The residue is taken up in a mixture of
diethyl ether and petroleum ether. The resultant precipitate is filtered off with
suction, washed with petroleum ether and dried in vacuo: {3-[5-(3-dimethyl-
aminopropoxy)pyrimidin-2-yljphenylimethano! as white ‘crystals; m.p. 103-
104°C; LCMS 288; Rt. = 1.76 min (method A).

35



-) 25am no- 3, 5-di br omopyr azi ne are added to this suspension,

I’ eaction
wat er are

Wt Bry

stirred at 130C for 5 hours.
he brown reaction sol ution,

and th

Di chl or onet ha

the " or GERTEPAIAGEATS

dri ed over sodium sul fate and evaporat€@R - The crude product is

purified by nmeans of colum chromato- 30graphy on silica gel.
LC- MsS: 487 (M+H) .

396 ng of br
Step 2: 3539
5- br ono- N* 3*
2-ylibenzyl}

own oil; R. = 2.20 mn (nethod A),

0.81 I f
quqgﬁ?\%mﬂﬁ%% PRRRISH BORSRPYSYT i mi di n-
pyrazine-2, 3-dianmne are dissolved in 7 nl of

Yi el d:

e

wat er/acetic_acid 1: 1 WO 2010/ 017870PCT/ EP2009/ 005172 - 80 - A

sol ution of EBPnayndi8. 14 mmol ) of 50|umn|tr|te|n B. 3.OMIS of _wat er,
is slowy addedNaropwi se to t HPOEASRETYEY St i on. Duf |r1 :P g Rt in min
additign, the tenperjature rises from 220 to 26C. The| nitxt U is
stirred at rpbomtenperature f 1 hour. 5The m xture|is subspquently
stirred at ap internjal terrper e of 65C for 4 hours. The r eat¥Pon
mxture is eyaporated, t é di ssol vgﬂ"w wat en18nd|  (method
neutralised psing solid sodium hy ogncar bon t\j Or own oi
precipitatesfout. The latter is e cie m Xt ure of ethﬁ)
acetate and little methanol. The 10organic phase is dried and
evapor ahed. Sone of jthe c ;iiiy I\f S purlfl ed by| means of
preparative HPLC, the remailnde |s|re cted further w thout further
purification, giving 6-br 0 300

[5)(2 nor phol i n-4-yliet hoxy) pyri m di n 2- nzyﬂ-lH-l, 2,3-triazol o[}
, 5-b] - 15pyriazine ("AI"); product is in formof [he TFA salt;
1H-N|\/R(500 VHz—DBMEO—4)—8—{ppr—316--05—(b—3H)—9-00 {s+—1H) 8- 70
(s, 2H, 838(5, 1H), 8.28 (m #A Y7 48-754 (m 2H), 6.08(5 2H) |,
4.58 (i , 3.98 ({b, 2 . 8| b, 8H N 2@ Step| 3: Undey an
argon Fm)sphere, 225 HQ of 6% rq‘ﬁ)- 345- 888 no

phol i n-4-yl et hoxy) pyjri m di | ] benzyl1l-1H 152, 3-tr| azol o[ 4} 5 b] pyria
zine are 25 (dissol ved in 5 ni'T of ethylene gl ycoI di et hyl et her, and
102 ng (0.48 mol) of tri potassi um phosphateg t)nyar te and

(0.26 Mol ) jof 1-netlhyl-4-

(4,4,5 5-tetramethyl-1, 3, 2 1)/ 1H pyrazol e arge added.
The reg t|on m xture is ey angl flushed with arfgomqkwice. 14 ng
30(0.0 of big/(trip pt ne) pal l adiun(l1) chloride are
added, the m xture il|s again cuated and flushed arpgon. Thej reacti on
m xture is stirred gt 80C fo 10 m of watpr are agdded to
the reactio AL T duri Ag which an-oil pr Q out This i s
extracted wijth dichljordmeihane and with 35 a_éme [ hane conpri si ng
about 10% of| MeOH, tlhe aquetts HSe\| s /a ust OH 14 usji ng 32%
NajoH apd agaji n extrgcted NE}E t h-

Alternative synthetic route for the preparation of methyl 3-(5-hydroxy-

30

pyrimidin-2-yl}benzoate

35



WO 2010/ 017870PCT/ EP2009/ 005172 - 81 - ane. The conbi ned organic
phases are dried over sodiumsulfate and purified by means of

prepar at i WO HRV/O78l vi ng 42 ng of 6-(1- net hyl - 1H pyr az oPCAAP1009/005172
1-{315-(2-morp hol n-4-ylethoxy)pyrimigglL n-2-yl]benzyl}-1H1, 2,
3-triazo lo [4, 5-* pyrazine ("A2"); the product is in the form of
the TFA salt; Rt. = 2.26 (nmethod A), LCMS: 499 (I\/H—l) 1H NWR (500
MHz, DMBO-d6) 6 [PPni 10.01 (b, 1H), 9.20 (s, , 8.69 (s, 2H), 8.64
(s, 1H), 8.44 (sg 1H), 8.31 (s, 1H), S’dQ’Phé)dC'le) 7.59 (d, 1H) 7.52
(t, 1H), 6.04_(sj 2

cﬁ]) m&'?’ 88,0, 2H), §.95 (
APaT 10
@ yri i dil ben? Ti"!ll—l-l Q73" zo 4 5-bl p

3.1-3.8 (b, SFP~ F
6- br ono- 1- 13- ( 5- br aQop
yrazine ("Bl ") 25Step 1: 50 m (294

N- et hyl_- N, N-di i sopropyl am ne are added to g (55.3 mmol) of

3- (5- brronmopyri m di n-2-yl ) benzyl am ne and 14.3 g (55 3 mol ) of

2- am no- 3, 5- di bromopyrazi ne. The reaction mixture is stjrred at 30
130C for 4 h. The solution is filtered, the r@gpﬁhhe)@
ethyl acetate and washed twice with water. The Qgan seBrB, diied
over sodium sul fate and evaporated. Yield: 24.85pgr HPL .

mn (method B), LCMs: [MtHIF = 437. WD 20101017870PCT EP20091005172
- 82 - Step 20 23.9 g (43.7 mml) of 5-bronmp-N 3" 13- (5- brom)p

ni di n- 20y| ) benzyl]- pyrazipeoy 3-di anine are di ssol ved in 240

wat er and 240 ni ffof acelli cpaci dSodygugerbape 30. (437

so}ll um nltrlt‘eO 2 VY ﬁ 240=m—of watrer_ are ded. e xture is
stirred at roomte ature for 1ThHFavaterat 65C@°0r reaction
m xture is cooled, “&d the residue is filtered off suctlon The

residue stirred with ether and reacted further w thoUt pur|f|-
cation. 10Yield: 15.5 g, HPLC. R = 3.28 min (nmethod C, LC M5
[ M-H] t 18 448,

Step 1:

A solution of 10.6 g (100 mmol) of sodium carbonate in 50 m! of water is
added to a solution of 14.5 g (50.5 mmol) of 5-bromo-2-icdopyrimidine in

20 50 ml of toluene, and the mixture is warmed to 80°C under nitrogen. 351 mg
(0.50 mmol) of bis(triphenylphosphine)palladium(l1) chloride and a solution of
9.18 g (50.0 mmol) of (3-methoxycarbonylphenyl)boronic acid in 75 ml of
ethanol are then added, and the resultant suspension is stirred at 80°C for

j 25 24 hours. The reaction mixture is evaporated in vacuo, and the residue is

partitioned between water and ethyl acetate. The organic phase is dried over
sodium sulfate and evaporated. The residue is taken up in 100 ml of metha-
nol, and 5.30 g (50 mmol) of sodium carbonate are added. The resultant
suspension is heated under reflux for 32 hours. After cooling to room tem-
perature, the residue is filtered off with suction. The residue is washed with
methanol and water and dried in vacuo: methyl 3-(5-bromapyrimidin-2-yl)-
benzoate as sand-coloured crystals; LCMS 293/295:
"H-NMR (de-DMSO): & [ppm] = 3.91 (s, 3H), 7.71 (t, J = 7.8 Hz, 1H), 8.14 (dt,

35 J=75Hz,J=15Hz 1H), 861 (dt, J=7.9Hz, J= 1.4 Hz, 1H), 8.96 (t, J =
1.7 Hz, 1H), 8.13 (s, 2H).

30



Preparation of

143- ( 5- brormia rimdin-2- Abenzyll 6- (1-met hyl- 1H pyrazol 4 % 1H-1,
3-tri azol YTBYBEW azi ne ("B2") 20 2.00 g (3.67 mTBFjY’E ?009/005‘72
6- br ono- 113- ( 5- br onopyri m di n- 2- yQbenzy#4 - 1H 1, 2, 3-

triazol o[ 4, 5-b] pyrazine, 840 ng (4.04 mmol) of 1-nethyl 4
(4,4,5,5-tetranmet hyl-1, 3, 2-di oxabor ol an- 2-y1) - 1H pyrazol e and 778 ng
(7.34 mmol ) of sodium carbonate are suspended in 3.7 m (204 nmol ) of
water and 15 ml of 25 N, N-di net hyl f ormam de, degassed, evacuated and
flushed with_nitrogen a nunber of tines. 257 ng (0.367 mol) of
bis(tri phenyﬁﬁfbéphi ne)pal l adiun(11) chloride are added, and the

mture 1S a9 HASEe AL SR M DL R0e, Jh5 L2 L)
filter gd and(2maheehory dfhn@ﬂhpws (%ﬁérab?yrﬂﬂ%ﬁm%%ﬁ%&e dagiaelrony due is

stirred with i sopropanol and reacted turther viuthout a
pur| fi cat i on{2HRIaMoRtofbislpEEcHiato)diteromin 39, mILctt-DmF and-thre middigy i450,

= 2.36 VO.2010/ 8/0P EP20 05172 - 83 -
T R (503] ﬁﬁé% ?1%'3‘3’96 TS 515 ((é%l 07 (s, 2H), 8.62
(s, 1H, 8. 5B|sgﬁ| héh&lphB%@'ﬁné allé{ﬂihm(ﬁ) é’@oﬁ@e aﬂerﬁ%n éd@ed En@‘ihé@mx’cure
J=77, 1H), (s, 2H) .
f ol | owi,pg Co}ﬁpﬁﬁfﬁf‘saw% C?pf%ﬂ&@yrgnﬁlp@mtpy mlxture IS partltxoned between

v

343[ 3-(5-b

S sy aot BRG] Dot RREY ThaBhadnigishad i 4SS 086 sadium mutfats
[A)) rﬂLCé I\/(I?7 EMtwrevapéfﬁéleﬂhe residue is hg?lc%ﬂ Nl\t’ii g{?ﬁ%t?ﬂrﬁe’[hg\@ﬁbﬂ@ﬂlo@ed

S S! )

(2P M1y 07 VB i s Hitered sttt ystiongan wasad wih tao-kupyl mrethy! iher
1H), 2.54

115 (5 b onBB AT B 00051 TR TE 64 ool o2
ri azol F’4 5- bymiichiz-2ad | bghi84te) as Béig8@rysthiBLC. Rt = 3.56 min (nethod

A), LC MB: M+Hr =480/ 482. WD 2010/ 017870PCT/ EP2009/ 005172 - 84 -
H-NMR (de-DMSO): & [opm] = 1.35 (s, 12H), 3.92 (s, 3H), 7.72 (t, J =

7.8 Hz, 1H), 8.15 (dt, J = 7.5 Hz, J = 1.5 Hz, 1H), 8.69 (dt, J = 7.9 Hz, 1.4 Hz,
1H), .04 (t, J = 1.7 Hz, 1H), 9.07 (s, 2H).

20
Step 3:
A suspension of 1.24 g (8.09 mmol) of sodium perborate tetrahydrate in
) 13 mi of water is added to a solution of 1.93 g (5.39 mmol) of methyl 3-{5-
- 25

(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyrimidin-2-yi]benzoate in 13 m|
of THF, and the resultant two-phase mixture is stirred at room temperature
for 18 hours. The reaction mixture is filtered, and the filtrate is evaporated in
vacuo to about half of the original volume. The mixture is re-filtered, and the
30 filtrate is acidified using 10 ml of 1 N hydrochloric acid. The resultant precipi-
tate is filtered off with suction, washed with water and dried in vacuo: methyl
3-(5-hydroxypyrimidin-2-yhbenzoate as pale-yellow crystals; LCMS 231;
TH-NMR (de-DMSO): & [opm] = 3.91 (s, 3H), 7.64 (t, J = 7.8 Hz, 1H), 8.02

35 (dt, J=7.5Hz 1.5Hz, 1H), 8.49 (s, 2H) 8.52 (dt, J = 7.9 Hz, 1.4 Hz, 1H),
8.89 (t, J = 1.7 Hz, 1H), 10.7 (bs, 1H).



Preparation of

143- ( 5- br onopyri m di n- 2-yl )benzyl] 6- (1- met hyl - 1H- Pyr azol 4-yl oxy) - 1H
1,2,3-tri YBPYPAHIG| pyrazine ("B5") 10 500 ng (0. PTA/EPREN9005I{72
6- br ono- 1- [ 3- (5-bronopyri m di n-2-yl)benggl] - 1HL, 2, 3-tri azol of 4, 5- b] py
razine, 213 ng (1.03 mml) of 1-nethyl 4 (4,4,5,5-

tetranmet hyl-1, 3, 2-di oxaborol an-2-y1)-1H pyrazol e and 396 ng (1. 86
nmmol ) of tripotassium phosphate trihydrate are suspended in 20 m of
et hyl ene gl ycol 15d|nethyl ether, degassed, evacuated and fl ushed
with nltroger;;,r S,

bi s(tri phenyl-pfoSpnrnre)ps e 2
added, and the m xture is agal n evacuated and fl ushed w th nitrogen.

The reaction m xtwfeNis stirr 80GdPbn ,’24 h. The re
20m'xtgeis|.idlt wat®er isfladded—to tHe.filtr at
m xture is extrdcted wBidh)et hyl t e K,Ahe organl c phase i i ed

over sodiumsul fate, evaporated under reduced pressure in a y
evaporator and purified colum-chromatically on silica gel. 25Yield:

T RIR (500 M AR A e e et kS p e Sht et 1o
, , S
1H), 8.32 (dSusksnsjon, ‘ﬁgp’f U@L@En%@gemﬂf( 849 m@omoiSPfgaao@@sSIw*ﬂp@s—

1H), 7.54 (t phdie] H4 hbe. oﬁm%t)(éﬁz-%ﬁ)mo% ﬁétﬁﬁ%ﬁme and 3bng

fol | ow! g cogounds are prepared ana
2010/ 017870P Dmﬂ@@%ﬂbﬁgd@xym&ﬂwwbenzeneboronlc acid in 12 mi of dioxane and

318-13-(5-b di 11-3 3-t | o[ 4,

%5 W oxvi berdBR L e s MeA I e oS Giing fortd bgurs.
f

[Nery < b5y 4o carront Meurey ddeled (G roDptcip gl AT PGtk ned ffen

8. 73(53 1|-|) Vt@tg;ar(dsethyhaqetateg Tre c(rganw::ph%e i4 yied tvad sédiumlédifatd,. 75

(dd 1325 gvgporl\@d azvth%e rgl-‘,ldue SCrZromatograpjﬁegj on aH?Etca ge?colgjmn WH?')

113 ('5- br onogichiorothethahe/meienio] i [B-0- W 10X
ri azol or4, 5- bl pvrazi ne Zolszeguésrg i Pﬁ"gwm = g%@%@ﬁy%ﬁérﬁéﬁi

A, LC MB: [%MF“GWQDEWMQ(?'M&ZMQ&INR (500 MHz, DVBO-d6) 6 [ppn] 9.06
(s, 2H), 8.72 (s, 1H), 8.36 (s, 1H), 8.32-8.28(m 1H), 7.50-7.44 (m
2H), 7.20 (m 2H), 7.18 (m 1H), 5.87 (s, 2H).

Preparation of [3-(5-methylpyrimidin-2-yl)phenyllmethanol

5 P O e o
e 25 e}

20 N,\;\ l\;\

Step 1:

35 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 mi (11.0 mmol) of a
30% solution of sodium ethoxide in methanol are added to a suspension of



WO 2010/ 017870PCT/ EP2009/ 005172 - 86 - Preparation of

6- (1- met hyl - 1H pyrazol - 4-0-1- (3-{5-11-(2-pyrrolidin-1-vi-

et hyl ) - 1IHMO3AXBI787- y| | pyri m di n-2-yl }benzyl) - 1H 1, 2, 3- PET/EPHOSLUFIB- b
1- pyrazine hydrochloride ("A24") 50.#@.(0.104 mol) of

143- (5- br onopyri m di n- 2- yCbenzyl] - 6- (1- net hyl - 1Hpyr azol - 4-y1)-1H1, 2,
3-triazol o[ 4,5-b] pyrazine, 51.5 ng of 1-(2-pyrrolidin-1- 20
ylethyl)-4-(4,4,5,5-tetranmet hyl -1, 2, 3-di oxaborol an- 2-y1) - 1H pyrazol e
and 44.0 ngy @0412911&ﬁdmn0djroftmeqbwt &mrh&mhﬁideyﬂbaﬂm&te abgtataired@mnd of
suspended in ene di net.h et d ssed,

cvacuat ed andeadleathtin SR Pabeduuon Batied R T ot 1 Tor e
mol ) of bi s(ibkinpRemyiPbesitihRRe)in vacue) aﬁ@%térarﬁl'aéﬂédi |Th<~9 Flés%t'aﬁ?precs—
(15.2% of Pd) and 1.5 pi of triethylamne are added, and the mxture
i s agai_n evaliigieds Tetreed ol yrilbcaustion, washeshwith water archdtiedin wastaimeethy!

stirred at 8QG hyl
acetate and \%gtse@'égﬁj)w%g@ez %‘ﬁ@gﬁiogé;%@é%&ggsggg%ﬁlgr 'a?@géj %? t he
ague- 30ous phase is extracted with ethyl acetate. The conbi ned
organi ¢ phases are subsequently dried over sodiumsulfate, and the

sol vent is diggdd bl ed of f under reduced pressure. The aqueous phase is
again extracted wth dichl oronethane, dried over sodiumsulfate and

evaporat ed UB@Qrmgﬁg?qufﬂnﬁ %‘&\?‘cﬁg Ea%ﬂ?ﬂg@ﬁﬂrﬂg e ¥dfel B'fétrs%easwn

t oget hd by means prepa atl ve res ue i1s |sso
met hanol , nmeprh4afdinmg (HO6 nnmole)dﬂeddlmmdotd’rwdrrdemﬁa nnlsofé[‘\m'ﬁmra:tm mix-a

S0/ S‘im%ﬁ i apSfised St EmpgraluioE | AU ARSIHAR O hE A)
LC- VS [ MrH] (Ezéﬁmo@@hﬁéﬁhgﬁﬁg%@hw%@@mﬁb Qﬁ)t{é?lﬁabl_ﬁe%ﬁ 1393%1 ?f Tllll:l)ls

9.20 (s, 1H)
8.35 (d, J= 7a9deq|elyom®seio (s sushensien Mh(ailrrlr]g—mnd'fthermgmrejl;ﬁ’tll&ad at

1 1185 (¢ roofferpeblire 8135 Hoirs 218 py 55500 Nl oo (>

2-{3-16-(1- nﬁidwénélair@ﬁd@é@b %Yrbbcﬁorinﬁxmfé Wb@[s“th@n*ﬁéred The organic
Pvrazi n-1 -yl net hvl | envlgﬂ yrim di n-5- ol . 66
g

mol ) of 113P08s®PbHsHiiR ﬁﬁeparqtewéfnﬁy@qiﬂee(aodmtrmulfaiwand evapora-

R T R

bi s( pi Blcol atr@thamermihamsl as eluent: [3-(5-methylpyrimidin-2-yl)phenylimethanol as
colourless solid; LCMS 201.

Preparation of [3-(5-bromopyrimidin-2-yl\phenyllmethanol

NN PdCL(PPh
AOH &+ \“/\J\ A e —. HO N\
l? N. .= gy ethanolitoluene I\J\
r N. .= B
r

OH OH K,CO,

A solution of 70.0 g (660 mmol) of sodium carbonate in 325 ml of water is
added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of 5-bromo-2-
fodopyrimidine in 325 mi of toluene, and the mixture is heated to 80°C. 2.3 ¢
(3.3 mmol) of bis(triphenyiphosphine)palladium(ll) chloride are added, and a
solution of 50.0 g (329 mmol) of 3-(hydroxymethyl)benzeneboronic acid in
35 650 ml of ethanol is subsequently added dropwise. The reaction mixture is

30

stirred at 80°C for 18 hours. The reaction mixture is cooled to room tempera-



488 ng (4.97 mml) of potassium acetate are added. The reaction
m xture i s 25evacuated and flushed with argon a nunber of tines. 16.3

my (0.023 WR0}0/@787i s(tri phenyl phosphi ne) pal | adi un(11) géy/RpI89edssrs
added, and the m xture is again evacuatgd and flushed with argon. The
reaction mxture is stirred at 80C for h. Wen the reaction of the
starting material is conplete, 255 ng (1.656 nmmol) of sodium

perborate trihydrate and 2 ml of water are added to 30 the reaction
m xture, whi ciiré andtidterest. irirefdtiagl acetite BOAPET SAWART HRS a@&ed‘tq}fﬁé@?}ltr?te.
th ethy

reaction MXtT'f[.e is f.iléered off with suction and washed w

acetate. The 17 PR Peask sssapaenterohdiriestaver sodir s@ifatsiang evaPdrated.
715,215, e e 45 S PO KO ol

neutral i sed using hydro- oric acid
ethyl acet at edheryimstidnoles peigqeilon cHRIRASIA P LB ORST. ERAAE Y2057 2
- 88 - ‘phases are then dried over sodium sul fate and evapor at ed under
reduced pressure. Yield: 320 ng, HPLC. R = 2.42 mm LCMs [MFIr =
385. The follow ng are prepared anal ogously:
2- { 343- ( 3- hy drERZaipNi of; 3 b
5- bl pyrazin-5- v zonitrile ("B9") 10 . 8
(method A), LC-Ms: [MtH 4 = 407; 1H NWVR (500 MHz, DWVSO-d5) 6
10.95s, 1H), 9.59 (s, 1g¥, 8.81 (s, 201H), 8.68 (d, J=8.1, 1
(s, 1H10 8. 44 (s, 2»—9,,—§24 (d, J=7x8p, o, TR (d, J=7.7,

(t, J=7.9, 1H), 7.58 ( J:7.7,91H), TPd@®aky,, J=7.7, 1H) #
i 4

2t . 25243-16-( 3, 5- Nuorqu-.eﬁn - -
’szz-t ri azol o?"ﬁ’,( 5- yrazi n- 1gyl met hyl 1phenyl | - PMpi m
("1310") HPLG = 2.97 mn (method A), LC M

15
100 mg (0.38 mmol) of [3-(5-bromopyrimidin-2-yl)phenyllmethanol and 51 1]
(0.56 mmol) of methyl acrylate are suspended in 2 mi of DMF, and 20 mg
(0.075 mmol) of triphenylphosphine, 222 mg (2.26 mmal) of potassium ace-
20 tate and 167 mg (0.57 mmol) of tetra-n-butylammonium chloride are added.
The reaction mixture is degassed, flushed with argon, and 17 mg
(0.075 mmol) of palladium(ll) acetate are added under an argon atmosphere.
The mixture is heated at 80°C for 2 h. After cooling, water is added, during
) 05 w.hlch a pale-grey precipitate forms. This is filtered off with suction, washed
with water and dried in vacuo. The product is reacted further without further

purification; yield: 111 mg; HPLC: Rt. = 2.42 min (method A); LC-MS: 271
(M+H).

30

35



WO 2010/ 017870PCT/ EP2009/ 005172 - 89 - i HNMR (500 MHz, DMSO-d6) 5

[ppm 10.59 (s, 1H), 9.55(s, 1H), 8.60(s, 1H), 8.43 (s, 21-1), 8.23

(d, J=7.8Wamio/ogsil (d, J=6.7, 2H), 7.58 ( d, J=7.7, 1H):I/Ei-"2@@/005172

J=9.1, 1H), 7.49 (m 1H), 6.16 (s, 2H.g % {346 (1- mathyl

H pyrazol -4-ylng)-1,2 ,3-triazol of 4, 5-blpvrazin-1-vl-

met hyl i phenyl | pyri m di n-5-o0l ("B11") LG Ms: [ MtHr = 402.

3-{3-13-(5- hydroxvpvrlqr%‘l di n- 2- yl)benzyll-31 1 1,2, 3 trlazoror4 5- bl py
Eba teA-dutyl § 2 L idi

2- (346 (3,5-di.fl uorophenoxv)-1, 2, 3- trlazol of4

5- bl pyrazi n- 2 | I phenvl }pyr| m di n-5-o0l ("B13") WO

2010/ 017870PCT/ EP2009/ 005172 - 90 - Preparation of

di met hy142- (2-{316-(1- et hyl - 1H pyrazol -4-y1)-1, 2, 3-tri azol o[ 4. 5- blpv

razi n-1-yl met hvl | phey,l }pyr| el -5 vl oxyet th | am ne hydrochl ori de
g ( '

("B14" 10 77.9 ) of o]
tri phenyl phosphi ne ar eradged 60. GU«fg O\E’g %I) of

I- 0-1, 2,3-triazobol4, 5-bl pyrazin-1-ylmeth
and 15.6 p1(0.156 mmol ) of 15

2-{346- (1- et hyl - 1H py

yl ] phenyl | pyri m din-5-0

2- (di net hyl am no) et hanol in 5 m of tetrahydrofuran and 1 m of

N, Ndi et hyl f or mam dq.P T}% ng on m xture | S subse ently

evacuat ed, fl ushed V\AF } § ang sha \ 53. 8 ng (0.234
nmol ) dp d| -tertbutyl az rboxy ate a reaction

m xture, which is then agai n evacualg O°nFT ushed wu,,%nltrogen The
baf)ch is shaken at RT for 4 h. 20 15.6-p1(0. 156 nmol)

2-(di met hyl am no) et hanol, 77.9 ng (0.234 muol) of pol ymer-bound

tri phenyl phosphine and 53.8 ng (0.234 mol ) of di-tert-butyl
azodi car boxyl ate were subsequently again added, and the m xture was

haken f |

wtth sd6. ooertond (0B SAAN I (S bleBobinidit 2AbN Bl BRS Al | | ©

iR ook e s il fobe e D
|1V u |

ﬂCI pl S addedHﬁ}ggoa'}J;iS(ﬁTm&]r ! &b&ggﬂ%@dlﬁhﬁsah‘@né@aﬂz( 4.gmamebaduct

isin the fOpma@&uﬁmcéﬁé@é Eﬂﬁ@lms §%4. 53 for teftautifanimohium Enifiae

mn (nmethod A),
are added The reaction mixture is degassed and flushed with argon, and

20
137 mg (0.0.61 mmol) of palladium(il) acetate are added under an argon

atmosphere. The mixture is heated at 80°C for 2 h. After cooling, the mixture
is filtered off through kieselguhr with suction, and the filtrate is added to water
) and extracted with 2 x 100 ml of ethyl acetate, dried over sodium sulfate and

25 evaporated. The product was reacted further without further purification.

Yield: 380 mg; HPLC: Rt. = 2.66 min (method A); LC-MS: 342 (M+H).

Preparation of terf-butyl {3-[2-(3-hyd roxymethylphenyhpyrimidin-5-vilpropyl}-
carbamate

™ i H /E
N N H,, Pt i N
S " Y N H
N

30



1H NVR (500 M—Iz DMSO-d6) 6 [ppn] 10.31 (s, 1H), 9.19 (s, 1H), 8.69
(s, 2H), 8.64 1H), 8.45 (s, 1H), 8.31 (s, 1H), 8.27 (d, J=7.8,

1H), 7.57 W@201 10?7870 1H), 7.52 (t, J=7.7, 1H), 6.04 (s, EXAYEP2009/005172
4.60-4.56 (m 2H), 3.95 (s, 3H), 3.56 (Bg-J=4.7, 2H), 2.86 (d, J=4.8,
61-1). 35 The foll ow ng conmpounds are prepared anal ogously: WO

2010/ 017870PCT/ EP2009/ 005172 - 91 - Conpound No. Nane and/or

structure LCMS [MHI] HPLC R. in mn \ Nsilli isi 50," 483 "A5"
110 RN 569 "Z8F Mo\ (Op3Ammel) pf tert-butyh{(E)-8dRH@rhyssonseetbylphenyl)pyrimidin-5-

yllallyl}carbamate are dissolved in 10 mi of THF, shaken at room temperature
for 17 h with 300 mg of platinum on active carbon (5%, comprises 56% of
water) under a hydrogen atmosphere. The catalyst is filtered off with suction,
and the filtrate is evaporated to dryness.

Yield: 289 mg; HPLC: Rt. = 2.60 min (method A), LC-MS: 344 (M+H).

10 Preparation of {3-[5-(4-methylpiperazin-1-y)pyrimidin-2-yllphenylimethanol

\p\,’r\"j\ H 304 X 80, éw(,@\’/ﬂ
-~
5 INSZNIN " meoH o Nl\g\uﬂz
NMP /\/l'!l\/\
K,co, |Gt - Cl
20
I
DIBA
% DA OYQ\ﬁj
N 0 N. =
N N
’ 25
Step 1:
10.2 g (35.9 mmol) of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-
30 2-yllbenzoate are suspended in 1 | of methanol. 5.3 mi (107.3 mmol) of fuming
sulfuric acid are added dropwise with gentle cooling {about 5-10°C) (note,
strongly exothermic reaction). When the addition is complete, the mixture is
stirred firstly for 30 min at RT and subsequently at an oil-bath temperature of
25 88°C. The reaction is followed by means of HPLC. After 20 h, the clear, dark-

yellow solution is evaporated to dryness. The residue is dissolved in 600 mi of



(method A) | H NWVR (500 MHz, DMSO-d5) 6 [PPITI19.19 (s, 1H), 8.74 (s,
1H), 869 (s, 2H), 8.63 ( s, 1H), 8.42 (s, 1H), 8.31 (s, 1H), 8.26 (d,
J=7.8, 1HWOIGM7BH J=7.6, 1H), 7.51 (t, J=7.7, 1H), 6PCA/EPIOORHHT2
4.86 (m 1H), 3.95 (s, 3H), 3.25 (d, J=1§.5, 2H), 3.08 (m 2H), 2.15
(m 2H), 1.92 (d, J=12.4, 2H \ O N .. 497 \ ti"--el NL Ik N
teNy0 0,1 583 WD 20101017870PCT1EP20091005172 - 92 - "A9" \ 0 N

N.N....- ,pl hydrochloride 483 _
ethyl acetate and washed with 2 x 150 ml of 1 N NaOH and 2 x 1 N HCI, dried

over sodium sulfate and evaporated.

Yield: 3 g; HPLC: Rt. = 2.17 min (method A); LC-MS: 300 (M+H).

Step 2:

2.5 g (10.8 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dissolved

in 10 ml of NMP, 2.59 g (18.5 mmol) of potassium carbonate and 3.6 g
10 (18.5 mmol) of bis(2-chloroethyl)ethylamine hydrochloride are added. The
suspension is stirred at 120°C for 15 h under an argon atmosphere. The
mixture is subsequently stirred at 140°C for a further 12 h. After cooling to
room temperature, the reaction mixture is stirred into 150 m! of water. The
resultant precipitate is filtered off through kieselguhr with suction and dis-
carded. The filtrate is adjusted to pH=14 using 32% NaOH. The slightly cloudy
solution is extracted with 2 x 200 ml of ethy| acetate. The combined organic

19

phases are washed with saturated sodium chioride solution, dried over sodium
sulfate and evaporated to dryness and dried in vacuo. The product is reacted

20 further without further purification.

Yield: 860 mg; HPLC: Rt. = 2.11 min (method A); LC-MS: 313 (M+H).

) o5 Step 3:

860 mg (2.75 mmol) of methyl 3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yi)-
benzoate are dissolved in 16 ml of THF, and 13.8 m! (13.8 mmol) of 1 M
diisobutylaluminium hydride in THF are added dropwise at room femperature,
and the reaction mixture is stirred at room temperature for 1 h. A further

13.8 ml 13 (13.8 mmol) of 1 M diisobutylaluminium hydride in THF are added

dropwise, and the reaction mixture is stirred at room temperature for 1 h. 3 m!

30

of saturated sodium sulfate solution are added to the reaction mixture with ice-
cooling. Dichloromethane is added to the gelatinous mixture, which is then

35 stirred for 30 min and filtered. The filtrate is dried over sodium sulfate and
evaporated.



2.31 (method A) 1H NMR (500 MHz, DMBO-d5) 5 [ppni 9.19 (s, 1H), 8.86
(s, 1H), 864 (s, 2H), 8.55 (s, 1H), 8.44 (s, 1H), 8.31 (s, 1H). 8.25
(d, J=7.7WQpyIonrsse (d, J=7.8, 1H), 7.51 (t, J=7.7, LHPCIEFRMO(0esIT2
2H), 5.74 (s, 1H), 4.09 (d, J=6.3, 2H). 3 95 (s, 3H), 3.27 (dd,
J=11.1, 26.7, 2H), 2.89 (t, J=11.8, ZFD, 2 (m 1H), 1.92 (m 2H)

1.51 (dd, J=12.0, 22.2, 2H "A 0" \ o

Yield: 300 mg, yellow solid. The product is reacted further without further puri-
fication; HPLC: 1.68 min {method A); LC-MS: 285 (M+H).

5 Preparation of tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yllpipera-

Zine-1-carboxylate

10 o N
l\hﬁ\ C]/\\/N\/\Cl o I\J\
N._= NH CIH D

DMF, K,CO,
Boc,0

15 DEAL &
S 0y
3 d

20
Step 1:

3.2 g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl}benzoate are dissolved
in 80 mi of NMP, 4.73 g (25.96 mmol) of bis(2-chloroethyllammonium chloride

25 and 3.13 g (23.73 mmol) of potassium carbonate are added. The suspension

is stirred at 130°C for 7 days under an argon atmosphere. The reaction mix-

ture is filtered, the filtrate is stirred into 1 | of diethyl ether, during which a resi-

due deposits as an oil. The organic phase is separated off and discarded.

30 500 ml of ethyl acetate and 200 m! of saturated sodium hydrogencarbonate
solution are added to the residue, the organic phase is separated off, and the
aqueous phase is again extracted with 500 ml of ethyl acetate. The organic
phases are combined, dried over sodium sulfate and evaporated. The residue

is reacted further without further work-up.

35 Yield: 2.4 g; HPLC: Rt. = 2.07 min (method A); LC-MS: 299 (M+H).
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Step 2:

2.4 g (5.4 mmol) of methyl 3-(5-piperazin-1-ylpyrimidin-2-yl)benzoate is dis-
solved in 15 ml of DMF, 2.98 g (21.6 mmol) of potassium carbonate and

1.5 ml (7.0 mmol) of di-tert-butyl dicarbonate are added, and the mixture is
stirred at room temperature for 30 min. The reaction mixture is filtered, and
the filtrate is evaporated. The residue is taken up in 200 ml of ethyl acetate
and 50 ml of saturated sodium hydrogencarbonate solution. The organic
phase is separated off and washed with 50 ml of 1 N HCI, dried over sodium
sulfate and evaporated. The product is reacted further without further

purification.

Yield: 1.1 g; HPLC: 3.18 min (method A); LC-MS: 399 (M+H).

Step 3:

862 mg (2.16 mmol) of tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-
yllpiperazine-1-carboxylate are dissolved in 15 ml of THF, and 10.8 mi

(10.8 mmol} of 1 M diisobutylaluminium hydride in THF are added at room
temperature. The reaction mixture is stirred at room temperature for 1 h. 3 mi
of saturated sodium sulfate solution are added to the reaction mixture with ice-
cooling. 30 mi of dichloromethane and 5 ml of methanol are added to the
gelatinous mixture, which is then stirred for 10 min and filtered off through
kieselguhr with suction. The filtrate is dried over sodium suifate and evapora-
ted. The residue is dissolved in dichloromethane, filtered, and the filtrate is
evaporated. The product is reacted further without further purification: yield:
677 mg; HPLC: 2.66 min (method A); LC-MS: 371 (M+H).
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Preparation of (3-{5-[1-(2-morpholin-4-yiethy)-1H-pyrazol-4-yiipyrimidin-2-vl}-

phenyllmethanaol

/. KPO,x3HO

e Br N, _/—N 0 Pd(dppf),Cl,
5 DME
HO/\Q/L:IJ/ T &,?L'JJ -
>§/0

D

= ST\
10 /©IjL P

HO N

)
Under an argon atmosphere, 2.82 g (10 mmol) of [3-(5-bromopyrimidin-2-yl)-
phenyllmethanol are dissolved in 100 ml of ethylene glycol dimethyi ether,

3.38 g (10 mmol) of 4-{2-[4-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)pyra-
zol-1-yljethylimorpholine and 4.25 g (20 mmol) of tripotassium phosphate tri-

15

hydrate are added. The reaction mixture is evacuated twice and flushed with
argon. 840 mg (1.2 mmol) of bis(triphenylphosphine)palladium(li} chloride are
20 added, the mixture is again evacuated and flushed argon. The reaction mix-

ture is stirred at 80°C for 16 hours. The reaction mixture is diluted with di-
chloromethane and water and filtered through Celite. The organic phase is

‘ separated off, washed with water again, the organic phase is dried over

\) 95 sodium sulfate and evaporated to dryness. The residue is recrystallised from
isopropanol; yield: 2.74 g, LCMS: 366 (M+H).

The following compounds can be prepared analogously. In some cases, the

30 crude products are purified by means of column chromatography on silica gel.

35
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No. Name and/or structure Rt. in min
[M+H]
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15 Preparation of the benzylamines from the benzyl alcohols
On "~
A O~ I ij/ N/\|
H N N |
OO g
20 l
O~
NH, N(’j/ N/j)
- K@’k" L
Step 1.
16.5 ml (227 mmol) of thionyl chloride are added to 3.66 g (11.6 mmol) of {3-
30 [5-(2-morpholin-4-ylethoxy)pyrimidin-2-yijphenymethanol, and the mixture is
stirred at room temperature for 30 min. Diethyl ether is added to the reaction
mixture, whereupon a precipitate forms. The supernatant is decanted off, the
residue is stirred with 50 ml of acetonitrile, and the crystals formed are filtered
35 off with suction, washed with acetonitrile and diethyl ether and dried.

Yield: 4.0 g; pale-beige crystals; Rt. 2.24 min (method A); LCMS: 334 (M+H).
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Step 2:

587 mg (2.70 mmol) of di-teri-butyl iminodicarboxylate are dissolved in 10 ml
5 of ethyl methyl ketone, 2.64 g (8.10 mmol) of caesium carbonate are added,
and the mixture is stirred for 90 min. 1.0 g (2.70 mmoi) of 4-{2-[2-(3-chloro-
methylphenyl)pyrimidin-5-yloxylethyf}morpholine and 29 mg (0.22 mmol) of
lithium iodide are subsequently added. The reaction mixture is stirred at room
10 temperature for 16 h and at 70°C for 6 h. The reaction mixture is filtered, and
the residue is washed with ethyl acetate, the filirate is evaporated and dissol-
j ved in ethyl acetate. The organic phase is washed with saturated sodium
hydrogencarbonate solution and water, dried over sodium sulfate and evapo-
rated. 5 ml of dioxane and 5 ml of 4N HCI in dioxane are added to the crude
15 product, and the mixture is stirred at room temperature. A precipitate forms,
the organic phase is decanted off, and the residue is dissolved in water. The
aqueous phase is washed with ethyl acetate, adjusted to pH 12 using 32%
sodium hydroxide solution and extracted twice with ethyl acetate. The com-

20 bined organic phases are dried over sodium sulfate and evaporated.

Yield: 510 mg; Rt. = 1.52 min; LCMS 315 (M+H).

. ) Alternative synthetic route:

25
0 v S
b/&n/ I\/O — T ‘©)\N/

5.20 g (14.0 mmol} of 4-{2-[2-(3-chloromethylphenylpyrimidin-5-yioxy}-

o\/\N

3
30

ethylimorpholine are dissolved in 36 ml of 25% ammonia solution and

36 mi of n-butanol. The reaction mixture is irradiated in the microwave at
35 120°C for 20 min. The organic phase is separated off, and the aqueous

phase is again extracted with butanol. The combined organic phases are
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dried over sodium sulfate, and the butanol is distilled off under reduced
pressure, and the product is subsequently dried in a high vacuum. The
product was reacted further without further purification; yield: 2.26 g.

Alternative synthesis for the preparation of benzylamines from benzyl alcohols

H
RSSO e s —-GQ?}D ,ﬂ
N= O 4 \ Br
S
'15 H,N
2
a

Step 1:

5.0 g {18.8 mmol) of [3-(5-bromopyrimidin-2-ylphenylimethanol and 3.05 g
(20.7 mmol) of phthalimide are dissclved in 150 mi of THF, 6.9 g (20.7 mmoi)
of polymer-bound triphenylphosphine (3 mol/g) are added, and the mixture is

20

shaken at room temperature for 15 min. 4.78 g (20.7 mmol) of di-fert-butyl
azodicarboxylate is subsequently added and shaken at room temperature

P
L/

25 under a nitrogen atmosphere for 18 h. The reaction mixture is filtered, the
residue is washed intensively with DMF and BMF/methanol, and the filtrate is
evaporated. The residue is taken up in ethyl acetate and washed with water,
dried and evaporated. The residue is purified by means of column chromatog-

30 raphy on silica gel; HPLC: Rt. = 3.41 min {method A), LCMS: 394/396 (M+H).

Step 2;

80 mi of ethanol are added to the product from step 1, and 5 equiv. of hydra-
35 zine hydrate are added. The reaction mixture is stirred at 70°C for 18 h,
evaporated and taken up in ethyl acetate and saturated sodium hydrogen-



n A22|l

519

\

10

15

20

25

30

35

* P-014 -11 o 1 619 0 "A23" \ N 1110 .,-.

WO 2010/017870 PCT/EP2009/005172
-77 -

carbonate solution. The organic phase is separated off, dried and purified by
means of column chromatography on silica gel; HPLC: Rt. = 2.11 min {method
A), LCMS: 264/266 (M+H).

The following benzylamines are prepared analogously to the procedures
described:

Compound LCMS i
No. Name and/or structure Rt. in min
(M+H]

O.
N
/N(\\/r m\/\/ 2989
N NH,
70
. N Q
Le oSGt e
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H,N kgL o

H,N N 199
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Preparation of 6-(1-methyl-1H-pyrazol-4-yl}-1-{ 3-[5-(2-morpholin-4-yiethoxy)-
pyrimidin-2-yljbenzyh-1H-1,2,3-triazolo[4,5-blpyrazine ("A2%)

i} o
A o S ey “(ijuwu

")\:lﬁ:j:g@ﬁjom/o Bro Ny r‘q;qﬁj\o/\/g

|IA2|| "A’I "

Step 1:

800 pl of diisopropylethylamine are added to 400 mg (1.27 mmol) of 3-[5-(2-
morpholin-4-ylethoxy)pyrimidin-2-yllbenzylamine. 31¢ mg (1.26 mmol) of 2-
amino-3,5-dibromopyrazine are added to this suspension, and the reaction
mixture is stirred at 130°C for 5 hours. Dichloromethane and water are added
to the brown reaction solution, the organic phase is dried over sodium sulfate
and evaporated. The crude product is purified by means of column chromato-
graphy on silica gel.

Yield: 386 mg of brown oil; Rt. = 2.20 min (method A), LC-MS: 487 (M+H).

Step 2:

396 mg (0.81 mmol) of 5-bromo-N*3*-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-
2-yllbenzyl}pyrazine-2,3-diamine are dissolved in 7 mi of water/acetic acid 1:1.



hydr ochl ori de 490 2 51 (nmethod A) 1H NWR (500 MHz, DWVBSO-d6) 6 [PPril]
9.58 (s, 1%) 8.78 (s, 1H), 876-8.72 (m 1H), 8.70 (s, 2H), 8.66 (d,
J=8.1, 1HPVOWIEYTBY 14), 8 27 (d, J=7.8, 1H), 8.06 (d, POEEPI0%/R94T2
7.84 (t, J=7.9, 1H), 7.62 (d, J=7.6, 1Hp-7.53 (t, J=7.7, 1H), 6.17
(s, 2H, 4.86 (m 1H, 3.98 (m 1H), 326(m 2H), 3.07 (m 2H), 2.15
(m 2H). 1.91 (rn 2H) "A28" 110 * 518 40 40 * Nr 604 "A30
* *N N NNNH ., hydrochl oride 504 2. 57@}method A) 1H NMR (500 Mz,
DVSO- d6) 6 [ﬁﬁiﬂm@%ef@& maH§8. 14 mrsol) ef sodium st if 3,5 mtef watettiy slowly

?d65j(§ 72H) ﬁﬁjﬁeé‘ﬁééﬁ%syi% ’th]lgé)?‘gq% 3039% [?ldrmgjéhﬁ gédlipﬁ thgl_%mpgfagture
J=7.7, 1H), Giséddfrom 221‘6) to 2692, Ttk miabredis stirfed & rd6m(®mpeiure 181 hér.
2H), 1.89 ( ml‘he'#nxture IS s&bégqu(err?tlyzs;?red at an internal temperature of 65°C for 4

5
hours.

The reaction mixture is evaporated, the residue is dissolved in water and neu-
tralised using solid sodium hydrogencarbonate. A brown oil precipitates out.
The latter is extracted with a mixture of ethyl acetate and a little methanol. The

10 organic phase is dried and evaporated.

i) Some of the crude product is purified by means of preparative HPLC, the
remainder is reacted further without further purification, giving 6-bromo-1-{3-
[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-1H-1,2,3-triazolo[4,5-b]-

15 pyrazine ("A1"); product is in the form of the TFA salt;
"H-NMR (500 MHz, DMSO-dg) & [ppm] 10.05 (b, 1H), 9.00 (s, 1H), 8.70 (s,

2H), 8.38 (s, 1H), 8.28 (m, 1H), 7.48-7.54 (m, 2H), 6.08 (s, 2H), 4.58 (b, 2H),
3.98 (b, 2H), 3.1-3.8 (b, 8H).

20
Step 3:
Under an argon atmosphere, 225 mg (0.24 mmol) of 6-bromo-1-{3-[5~(2-mor-
D pholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-1H-1,2,3-triazolo[4,5-b]pyrazine are
il 25

dissolved in 5 mi of ethylene glycol dimethyl ether, and 102 mg (0.48 mmol) of
tripotassium phosphate trihydrate and 55 mg (0.26 mmol) of 1-methyi-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole are added. The
reaction mixture is evacuated and flushed with argon twice. 14 mg

30 (0.02 mmot) of bis(triphenylphosphine)palladium(ll) chloride are added, the
mixture is again evacuated and flushed argon. The reaction mixture is stirred
at 80°C for 16 hours. 10 ml of water are added to the reaction mixture, during
which an oil precipitates out. This is extracted with dichloromethane and with

35 dichloromethane comprising about 10% of MeOH, the aqueous phase is
adjusted to pH 14 using 32% NaOH and again exiracted with dichlorometh-
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ane. The combined organic phases are dried over sodium sulfate and purified
by means of preparative HPLC, giving 42 mg of 6-(1-methyl-1H-pyrazol-4-yl)-
1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-1H-1,2,3-triazolo[4,5-b]-
pyrazine ("A2"); the product is in the form of the TFA salt; Rt. = 2.26 (method

A), LCMS: 499 (M+H);

"H-NMR (500 MHz, DMSO-dg) & [ppm] 10.01 (b, 1H), 9.20 (s, 1H), 8.69 (s,
2H), 8.64 (s, TH), 8.44 (s, 1H), 8.31 (s, 1H), 8.27 (d, 1H), 7.59 (d, 1H), 7.52 (¢,
1H), 8.04 (s, 2H), 4.57 (b, 2H), 3.98 (b, 2H), 3.95 (s, 3H), 3.1-3.8 (b, 8H).

Preparation of 8-bromo-1-[3-(5-bromopyrimidin-2-yhibenzyl]-1H-1.2 3-tri-

azolo[4,5-blpyrazine ("B1")

I e

] N N Br
N l e
DIPEA N

130°C, 4h

H,Ofacetic acid
NazNO

65°C 2h ‘\©):j/
Step 1:

50 ml (284 mmol) of N-ethyl-N, N-diisopropylamine are added to 17.2 g
{565.3 mmol) of 3-(5-bromopyrimidin-2-yl)benzylamine and 14.3 g (55.3
mmol) of 2-amino-3,5-dibromopyrazine. The reaction mixture is stirred at
130°C for 4 h. The solution is filtered, the residue is dissolved in ethyl
acetate and washed twice with water. The organic phase is dried over
sodium sulfate and evaporated.

Yield: 24.85 g, HPLC: R, = 3.14 min (method B), LC-MS: [M+H]" = 437,
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Step 2:

23.9 g (43.7 mmol) of 5-bromo-N'3'-[3-(5-bromopyrimidin-2-y)benzyl]-
pyrazine-2,3-diamine are dissolved in 240 ml of water and 240 m| of acetic
acid (96%), and 30.1g (437 mmol) of sodium nitrite dissolved in 240 ml of
water are added. The mixture is stirred at room temperature for 1 h and at
85°C for 4 h. The reaction mixture is cooled, and the residue is filtered off
with suction. The residue stirred with ether and reacted further without purifi-
cation,

Yield: 15.5 g, HPLC: R, = 3.28 min (method C), LC-MS: [M+H]" = 448.

Preparation of 1-[3-(5-bromopyrimidin-2-ybenzyll-8-(1-methyi-1 H-pyrazol-

4-y)-1H-1,2 3-triazolo[4,5-b]pyrazine ("B2™
N\ N\\ I
L v
NN N4j,sr ’jJ: ’j/
.
\\©/kN [ j’

2.00 g (3.67 mmol) of 8-bromo-1-[3-(5-bromopyrimidin-2-y)benzyl]-1H-1,2,3-
triazolo[4,5-b]pyrazine, 840 mg (4.04 mmol) of 1-methyl-4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl}-1H-pyrazole and 778 mg (7.34 mmol) of

sodium carbonate are suspended in 3.7 ml (204 mmol) of water and 15 ml of
N,N-dimethyiformamide, degassed, evacuated and flushed with nitrogen a
number of times. 257 mg (0.367 mmol) of bis(triphenylphosphine)palladium-
(1) chicride are added, and the mixture is again evacuated and flushed with
nitrogen. The reaction mixture is stirred at 80°C for 24 h. The reaction mix-
ture is filtered and washed with ethyl acetate and evaporated. The residue is
stirred with isopropanol and reacted further without additional purification.
HPLC: Ry = 2.96 min (method A}, LC-MS: [M+H]" = 448/450, R, = 2.36 min
(method C);
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"H-NMR (500 MHz, DMSO-dg) 8 [ppm] 9.19 (s, 1H), 9.07 (s, 2H), 8.62 (s,
1H), 8.52 (s, 1H), 8.33 (s, 1H}, 8.32 (d, J=5.9, 1H), 7.64 (d, J=7.7, 1H), 7.55
(t, J=7.7, TH), 6.06 (s, 2H), 3.95 (s, 3H).
5 .
The following compounds are prepared analogously
3-{3-[3-(5-bromopyrimidin-2-ybenzyl]-3H-1.2, 3-triazolo[4,5-b]pyrazin-5-yi}-
benzonitrile ("B3")
10
) | NIN“
. N
NZ N N4j/8r
l\O/k\ I
N
15 lil
N
HPLC: R; = 3.34 min (method A), LC-MS: [M+H]" = 469/471;
"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.07 (s, 2H), 8.73 (s, 1H), 8.37 (s,
1H), 8.33 (m, 1H), 7.89 (s, 1H), 7.76 {m, 1H), 7.72-7.64 (m, 2H), 7.51 {m,
20 1H), 7.47 (m, 1H), 2.54 (s, 2H).
1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl}-1H-1.2. 3-tri-
. azolo[4 5-bipyrazine ("B4")
,) 25
N\ N,
[ w
F N/ N Néj/Br
I\E]j/k\ I
N
F
30

35

HPLC: Ry = 3.56 min (method A), LC-MS: [M+H]" =480/482.
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Preparation of 1-[3-(5-bromopyrimidin-2-yDbenzyl]-6-(1-methyl-1H-pyrazol-
4-yloxy)-1H-1,2,3-triazolo[4,5-blpyrazine ("B5")

N
N\ N, N,N..._ | X N,\N
| P N RN AN N
Br” N N 0" N

/j/ _ I
U){\N e N

500 mg (0.932 mmol) of 6-bromo-1-[3-(5-bromopyrimidin-2-yhbenzyl]-1H-
1,2,3-triazolo[4,5-b]pyrazine, 213 mg (1.03 mmol) of 1-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 396 mg (1.86 mmol) of
tripotassium phosphate trihydrate are suspended in 20 ml of ethylene glycol
dimethyl ether, degassed, evacuated and flushed with nitregen a number of
times. 65.4 mg (0.093 mmol) of bis(triphenylphosphine)palladium(ll) chioride
(15.2% of Pd) are added, and the mixture is again evacuated and flushed
with nitrogen. The reaction mixture is stirred at 80°C for 24 h. The reaction
mixture is filtered, water is added to the filtrate, and the mixture is extracted
with ethyl acetate. The organic phase is dried over sodium sulfate, evapora-
ted under reduced pressure in a rotary evaporator and purified column-
chromatically on silica gel.

Yield: 38 mg, HPLC: R; = 2.96 min (method C), LC-MS: [M+H]" = 464/466;

"H-NMR (500 MHz, DMSO-ds) & [pprm] 9.08 (s, 2H), 8.65 (s, 1H), 8.43 (s,
1H), 8.32 (d, J=7.4, 1H), 8.11 (s, 1H), 7.67 (s, 1H), 7.58 (d, J=7.6, 1H), 7.54
(t, J=7.6, 1H), 6.01 (s, 2H), 3.85 (s, 3H).

The following compounds are prepared analogously:
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3-{3-[3-(5-bromopyrimidin-2-yl)benzyi]-3H-1,2,3-triazolo{4. 5-blpvrazin-5-
yloxytbenzonijtrile ("B6™)

Ny N
5 LTy
= 0~ N N N¥
N/ K@/@/

N
The crude product is purified by means of preparative HPLC.
10 HPLC: Ry = 3.25 min (method A), LC-MS: [M+H]" = 485/487:

Y "H-NMR (500 MHz, DMSQO-ds) & [ppm] 8.06 (s, 2H), 8.73 (s, 1H), 8.33 (s,

1H), 8.29 (d, J=7.8, 1H), 7.89 (s, 1H), 7.75 (dd, J=1.5, 7.2, 1H), 7.68 (m,
1H), 7.51- 7.41 (m, 3H), 5.82 (s, 2H).

15
1-13-(5-bromopyrimidin-2-ybenzyi]-6-(3,5-difluorophenoxy}-1H-1,2, 3-tri-
azolof4,5-blpyrazine ("B7")

20

HPLC: R; = 3.52 min (method A), LC-MS: [M+H]" = 495/497;
"H-NMR (500 MHz, DMSO-ds) 5 [ppm] 9.06 (s, 2H), 8.72 (s, 1H), 8.36 (s,
1H), 8.32-8.28 (m, 1H), 7.50-7.44 (m, 2H), 7.20 (m, 2H), 7.18 (m, 1H), 5.87

30 (s, 2H).

35
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50 mg (0.104 mmol) of 1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methy!-1H-
pyrazol-4-yl)-1H-1,2,3-triazolo[4,5-b]pyrazine, 51.5 mg of 1-(2-pyrrolidin-1-

Cé
D
¢
ot

P
e

2
0 ylethyl)-4-(4,4,5,5-tetramethyl-1,2,3-dioxaborolan-2-yl)-1H-pyrazole and

44.0 mg (0.207 mmol) of tripotassium phosphate trihydrate are suspended in
2 mi of ethylene glycol dimethy! ether, degassed, evacuated and flushed with
— nitrogen a number of times. 7.3 mg (0.010 mmol) of bis(triphenylphosphine)-
25 palladium(il) chloride (15.2% of Pd) and 1.5 i of triethylamine are added,
and the mixture is again evacuated and flushed with nitrogen. The reaction
mixture is stirred at 80°C for 24 h. The reaction mixture is coeled, and ethyl
acetate and water are added. The organic phase is separated off, the aque-
30 ous phase is extracted with ethyl acetate. The combined organic phases are
subsequently dried over sodium sulfate, and the solvent is distilled off under
reduced pressure. The aqueous phase is again extracted with dichloro-
methane, dried over sodium sulfate and evaporated under reduced pressure.,
The two residues are purified together by means of preparative HPLC. The
38 residue is dissolved in methanol, methanolic HCl is added, and the mixture is
evaporated in a Genevac. The product is in the form of the hydrochloride.



N / 101N hydrochl oride 512 2.12 (method A) 11-1-NVR (500 Mz, DVBO ds)
6 [PPrn] .19 (s, 1H), 8.64 (s, 3H), 843 (s, 1H), 8.31 (s, 1H), 8.26
(d, J=7.8WaRMONTI®BE (m 1H), 7.51 (t, J=7.7, 1H), 6. 03 HCI/ERbYo/00ST2
(m 2H), 3.95 (s, 3H), 3.66-3.37 (m 2Hgy 2.77 (s, 3H), 1.42 (m VO
20101017870PCT/ EP20091005172 - 99 - 8H) “B18" N." ..,NCo NON.,,...",
N/ 40 513 2. 26 (rrethod A) 11-1-NVR (500 Mz, DMVBO-d6) 6 [ppni 9. 19
(5, 19, 863 (s 846 (s,1 H), 8 .32 (s, 1H), 8.25 (d, J=7.7,
1H), 7.54 (d,HBES: Et ﬂ-ﬁGanme(hqdﬂ):LCﬁMSHfMH-q 9553@ 2I—%, 4. isg(zt,
Z]mG ‘;’H) 2H) - HHRRMR 1500 Rz DMEB ] sBbmr 0%, 188 20", T 0.1 (2
2H), 8.64 (s, TH), 8.52 (s, TH), 8.50 (s, 1H), 8.35 (d, J=7.8, 1H), 8.31 (s, 1H)

8.23 (s, TH), 7.61 (d, J=7.8, 1H), 7.55 (t, J=7.7, 1H), 6.06 (s, 2H), 4.60 (t,

5
J=6.2, 2H), 3.95 (s, 3H), 3.69 (t, J=6.1, 2H), 3.52- 1.19 (m, 8H).
Preparation of 2-{3-[6-(1-methyl-1H-pyrazol-4-yl)-1.2 3-triazolof4.5-bl-
pyrazin-1-yimethvllphenylipyrimidin-5-ol ("B8")
10
M
e ('l)
O--B’B-‘O
]
Br O

15 ”»Ih{. //_\S ! N\j:'*{\ NF\S

20 800 mg (1.66 mmol) of 1-[3-(5-bromopyrimidin-2-yi)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-1H-1,2,3-triazolo[4,5-b]pyrazine is suspended in 10ml of THF
and 1ml of DMF, and 515 mg (1.99 mmol) of bis(pinacolato)diboron and
488 mg (4.97 mmol) of potassium acetate are added. The reaction mixture is

25 evacuated and flushed with argon a number of times. 16.3 mg (0.023 mmol)
of bis(triphenylphosphine)palladium(if) chloride is added, and the mixture is
again evacuated and flushed with argon. The reaction mixture is stirred at
80°C for 24 h. When the reaction of the starting material is complete, 255 mg
(1.658 mmol) of sodium perborate trihydrate and 2 ml of water are added to

30 the reaction mixture, which is then stirred at room temperature for 24 h. The
reaction mixture is filtered off with suction and washed with ethyl acetate.
The filtrate is subsequently adjusted to pH 12 using NaOH solution and
extracted with ethyl acetate. The aqueous phase is neutralised using hydro-

35 chloric acid and extracted twice with ethyl acetate. The combined organic



"IN-- 2.16 526 (nethod N /I * A 0 1H NVR (500 MHz,

6) 6 19 1 8. 64 2H), 863 (s, 1H), 8.45 (s,
DMSO gls)l“(%m%”% 25(?d 507 6, 1H§S 7.?4 (d, J=7.7, PCHRYEP2G09805173 |

J76 1H), 6.04 (s, 2H), 4.32 (t, J=5.dg-2H), 3.95 (s, 3H), )
3.56-3,29 (m 6H), 2.81 (s, 3H), 2.50 (dt, J=1.8, 3.6, 2H) "1320" N,

phases are then dried over sodium sulfate and evaporated under reduced
pressure,
Yield: 320 mg, HPLC: Ry = 2.42 min, LC-MS: [M+H]" = 385.

5
The following are prepared analogously:
2-{3-[3-(3-hydroxylpyrimidin-2-yl\benzyl]-3H-1,2, 3-triazolo[4,5-blpyrazin-5-
yltbenzonitrile ("B&")
10
. Noo N
- A
L N
-._) N/IN‘ N/ oH
KED/(]/
N
15
HPLC: Ry = 2.81 min (method A), LC-MS: [M+H]" = 407;
"H-NMR (500 MHz, DMSO-dg) d [ppm] 10.95 s, 1H), 9.59 (s, 1H), 8.81 (s,
20 1H), 8.68 (d, J=8.1, 1H), 8.54 (s, 1H), 8.44 (s, 2H), 8.24 (d, J=7.8, TH}),
8.09 (d, J=7.7, 1H), 7.84 (t, J=7.9, 1H), 7.58 (d, J=7.7, 1H), 7.49 (t, J=7.7,
1H}, 6.17 (s, 2H).
} 05 2-{3-[6-(3,5-diflugraphenyl)-1.2.3-triazolo[4,5-bpyrazin-1-yimethvilphenyl-

pyrimidin-5-ol ("B10™

Na N,
BN
30 L |
N
F

HPLC: Ry = 2.97 min (method A), LC-MS: [M+H]" = 418;

35



140- Th NO.."..." "NH 2.23 N / 1101 485 (nethod A)
hydr ochl orlde 1H—NNR(500 MHz, DVMSO-d6) 6 [ppni 9.30 (s, 1H), 9.19,
s, 1H), 8.WB2PW0IN g 63 (s, 1H), 8.44 (s, 1H), 8.32 (RCT/ERIBSE
(d, J=7.7, 1H), 7.56 (d, J=7.7, 1H), 7-B§(t, J=7.7, 1H), 6.04 (s,
2H), 5.57 (s, 1H), 4.30 (dd, J=4.5, 10.1, 2H), 4.12(m 1H), 3.95(s,
3H), 3.41- 2.38 (m 6H WD 2010/ 017870PCT/ EP2009/ 005172 - 100 -

"HNMR (500 MHz, DMSO-de) & [ppm] 10.59 (s, 1H), 9.5 (s, 1H), 8.60 (s,
1H), 8.43 (s, 2H), 8.23 (d, J=7.8, 1H), 8.11 (d, J=6.7, 2H), 7.58 (d, J=7.7,
1H), 7.53 (d, J=9.1, 1H), 7.49 (m, 1H), 6.16 (s, 2H).

2-{3-[6-(1-methyl-1H-pyrazol-4-vloxy)-1,2 3-triazoloj4.5-blpyrazin-1 -vi-

methyliphenylpyrimidin-5-ol ("B11")

,N‘-. I N\ N\\
10 _“\; /E I N
0" N NF

LC-MS: [M+H]" = 402.

15
3-{3-[3-(5-hydroxypyrimidin-2-yDbenzyl}-3H-1.2. 3-triazolo[4.5-bipyrazin-5-
yloxylbenzonitrile {("B12"™)

Na—N
& Fogpe
NZ 0" NN NWOH

D LC-MS: [M+H]" = 423,
-/ 25

2-3-[6-(3,5-diflucrophenoxy)-1.2,3-triazolo[4.5-blpyrazin-1-yImethylil-
phenyBpyrimidin-5-ol ("B13")

30 "
N\
f"’é\o’[:sl\’j:?‘:N “ﬁ/OH

35  LC-MS: [M+H]* = 434



"1321" 2.64 1NI* hydrochl oride 554 (nmethod A) 11-1-NWVR (500 Mz,

DVBO- d6) 6 9.59 (s, 1H), 9.16 (s, 2H), 8 80 (s, 1H), 8.67(d,
J=8.1, )1H3”J§jo§”€§’ 1I(—|) 8.H219 (s, 1H), 8.36 (d, J=7.8, PCTED2008/005372

(s, 1H), 8.08 (d, J=7.7, 1H): 7.84 (t,-987.9, 1H), 7.65 (t, J=8.1,
1H), 7.62 (d, J=4.8, 1H), 6.20 (s, 2H), 4.58 (t, J=6.1, 2H), 3.70 (t,
oH). 3.55 (m 2H), 3.06 (m 2H), 2.01 (m 2H), 1.85 (m 2H) "B22

) 519 .
40 ..., NG Y trafion of dimathyi2-(2-{3-[6-(1-methyl-1H-pyrazol-d-yl-1.2. 3-4ri-
azolo[4.5-b]pyrazin-1-yimethyllphenyl}pyrimidin-5-yioxyiethvllamine hydro-
chioride ("B14"

N\:[N“N
NN NP OH

oA — H@ﬁ

) 77.9 mg (0.234 mmol} of polymer-bound triphenylphosphine are added to
J ©60.00 mg (0.156 mmol) of 24{3-[6-(1-methy!-1H-pyrazol-4-yl}-1,2, 3-triazolo-
[4,5-b]pyrazin-1-yimethyl]phenyl}pyrimidin-5-ol and 15.6 ul (0.156 mmol) of

10

2~(dimethylamino)ethanol in 5 mi of tetrahydrofuran and 1 mi of N, N-

' dimethylformamide. This reaction mixture is subsequently evacuated,
flushed with nitrogen and shaken for 5 min. 53.8 mg (0.234 mmoal) of di-tert-
butyl azodicarboxylate are added to the reaction mixture, which is then again
evacuated and flushed with nitrogen. The batch is shaken at RT for 4 h.

20

15.6 pl (0.156 mmol) of 2-(dimethylaminc)ethanal, 77.9 mg (0.234 mmol) of
polymer-bound triphenylphosphine and 53.8 mg (0.234 mmol) of di-fert-butyl
azodicarboxylate were subsequently again added, and the mixture was
shaken for 24 h. The reaction mixture is filtered off through Celite with suc-
) 25 tion and washed with DMF. The filtrate is subsequently evaporated under
reduced pressure and purified by means of preparative HPLC. The residue is
dissolved in methanol, methanolic HCI is added, and the mixture is evapora-
ted in a Genevac. The product is in the form of the hydrochloride.

Yield: 20 mg, HPLC: R, = 2.20 min (method A), LC-MS: [M+H]" = 457,

% "H-NMR (500 MHz, DMSO-dg) 5 [ppm] 10.31 (s, 1H), 9.19 (s, 1H), 8.69 (s,
2H), 8.64 (s, 1H), 8.45 (s, 1H), 8.31 (s, TH), 8.27 (d, J=7.8, 1H), 7.57 (d,
J=7.7, 1H), 7.52 (1, J=7.7, 1H), 6.04 (s, 2H), 4.60-4.56 (m, 2H), 3.95 (s, 3H),
. 3.56 (t, J=4.7, 2H), 2.86 (d, J=4.8, 6H).

The following compounds are prepared analogously:



(method 11 N hydrochl oride A 'HNWR (500 MHz, DVBO-d6) 6 [ppn
9. 58(s, 1H& 837 8.66 (d, J=10.0, 1H), 8.64 (s, 2H), 8.53
(s, 1H), 97?0{06"7 07 9 1H), 8.07 (d, J=7.8, 11-1), 7.SCYEP200%05L72
1H), 7.61 (d, J=7.7, 1H), 7.52 (t, J=7.B1dH), 6.17 (s, 2H), 4.34 (m
2H), 3.82 (s, 1H), 3.13 (m 2H), 2.97-2.85 (m 4H), 2.73- 2.54 (m
4H) " 823" FNN 1411tN."")--%.-ThrTh ..IL,,.."NH 40N 2.45 530
(et hod
Compound LC
N%_ Name and/or structure MS HPLC
iM+H]| Rt inmin
5 IIA4H (@\r
\)\[ I \/\L /O 483
IIASH
10 \ (©Y j\
- 'J:\ i\Nj\ /O‘ °J< 569
» N Mo
e I ,/N
N N
I'IASH \
15
N):\ % OH 2.24
INj:NN N#~o 469 | (method
NN A)
hydrochloride
20 "H-NMR (500 MHz, DMSO-ds) & [ppm] 9.19 (s, 1H), 8.74 (s, 1H), 8.69 (s,
2H), 8.63 (s, 1H), 8.42 (s, 1H), 8.31 (s, 1H), 8.26 (d, J=7.8, 1H), 7.57 (d,
J=7.6, 1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 4.86 (m, TH), 3.95 (s, 3H), 3.25
(d, J=13.5, 2H), 3.08 (m, 2H), 2.15 (m, 2H), 1.92 (d, J=12.4, 2H)
- IlA?ll
D o N (@\/N\
N
A X N'\;\ 497
L 0
N N NG
|1A8II
\
30 ”{l[ (QHI,N\
SANNSA N\)\
N 0
'N/j:n” /\Of 0 %83
0\l<

35




hydr ochl ori de

Wlapaiegy o

9.32 (m 1
(m 2H),

2H), 3.74 (m 9H), 3.42 (m 2H WO 20192 017870PCT/ EP2009/ 005172 - 101
- | TN'824"N, ....,N 4N . hydrochloride 515 2.73 (method A)
11-1-NWR (500 MHz, DVsO-d5) 6 [ppn]l 9.56 (s, lH), 8.76 (m 1H), 8.63
(s, 2H), 8.5/ (s, 1H, 8 45 (m 1H) 8 27 (d =7.9, 1H). 8.20 (d.
J=6.6, 2H), 7.6AYd, 7, 1H), 7. 46(m 2H) 6.16] (s, 2H),
4.10 (d, J=6{3, 2H), (m 2H) .12 (m 1H),{ 1.93
(m 2H), 1.5p (m 2H n 11 N. - - 40N hydr ochl oy zge
531 "B26" N 483 | (method
5 N NH A)
hydrochloride
"H-NMR (500 MHz, DMSO-dg) 5 [ppm] 9.19 (s, 1H), 8.86 (s, 1H), 8.64 (s,
2H), 8.55 (s, 1H), 8.44 (s, 1H), 8.31 (s, 1H), 8.25 (d, J=7.7, 1H), 7.56 (d,
o J=7.8, TH), 7.51 (¢, J=7.7, 1H), 6.04 (s, 2H), 5.74 (s, 1H), 4.09 (d, J=6.3, 2H),
3.95 (s, 3H), 3.27 (dd, J=11.1, 26.7, 2H), 2.89 (t, J=11.8, 2H), 2.12 {m, 1H),
f) 1.92 (m, 2H), 1.51 (dd, J=12.0, 22.2, 2H)
HA:}OH
) N
15 N, |
N NN I P 383
| I,,N
N N
"A11"
\
N AN
20 N, | l
N |N\\|/:N‘N Ne 384
NN
“Aalel H
O g ?
N)“ ) l NS 414
NS
S
NN
"A13" /
30 ?
428
N}i | I A
ANGS '} N._~
l ;l:,,N
35 NN

2H),

8.58 (s, 1H),

1H), 7.52 (m 2H),

6.17 (s,

A) 11-1-NMR (500 MHz, DMBO-c15) 6 [PPM 9.56 (S, 1H),
8.28 (d, J=7.9, 1H),
2 HPCT/EPBAR9/095172

8. 10




ONNN - - -

hydr ochl ok,
2010/ 01787

10

15

20

25

30

35

soN hydrochl ori de 520

,-0
*828" N,, N, ;N 0i N3-')DN Th 40NL, .. N 4
9/ 005172 - 102 - " ?&3‘%}3?2899%95172

e

"B27" I SANt ON , NW

hgdrochloride
-93 -

"A14"
\
Nﬂ \ 1/©\H/N\ l
\l[hk:[:N‘N N\MO 454
N/ Nb 0]
"A15"
N N \<
o ININ\ N~ H\H/O 527
NZ N"N O
"A16"
\
N |hkj:R P NH, | 427
N
NZ N
“AT7"
Ny} |N\j: 3 ”I\’)\N’ﬁ 468
N/ Ny L\/N\.
"A18" \
o O
N | N > ~
| ,I,,N b0 554
K
"A19"
}" (@\r!\
NG | 454
N




PAD, NXI'l M N \--AONNN3"-C) N-tr-Ni 1. 1NcO hydrochl ori de 515

"B30" .. . Lir oNML-N NV 0. ..r.1 hydrochl oride 520 "B3
NNSO- NI woz01blor7g7e L' T © y IPCT/EP2009/005172
- 04 -

"AEOH

\
AN ‘ NN, NI\.;\O/\/\ - 485
P! )
N~ N

5
II'A24[||
\
NJ\[NINN N _ _/"@o 549
N/ N’r .\N/N
10 "A22"
\
0 “U\[u\ (QTJ,E\[\ 0 619
fN/j:N/'N WW o—l—-
15 "A23" N '/q/
Ny
N I\J\E‘ 519
N
I NIN"N \Nﬂ _QH

20 "A24" \
W N . _/_”O o

e I|A25ﬂ
*w 25
E N N
P 504
(8]

-z N N N
NF | NI l\i"N
‘A26"
PNy
N | N’:[N" o

35



* hydrochl oride 529 "B32" Npj, 4111Nn.-".00H 491 * N " B33"
. % - I {}9 2.08 1.--,.,0t * N 543 (nethod C) 1H NMWR
(500 |sz %ﬂé@%"d 8 [ppni 9.21 (s, 1H), 8.67 - 8.61 (mPCHEPZIB/ME6172
(b, 1H), 8.35 (s, 1H), 8.25 (d, J= 7.6.984), 7.47-7.57 (m 2H), 6.04
(s, 2H),
IIAZ?II
(©\V\Nj\ QH 2.51
NZ IN\j:N NF o 490 | (method
o h.I/’N A)
5 N
hydrochloride
"H-NMR (500 MHz, DMSO-de) & [ppm] 9.5 (s, 1H), 8.78 {s, 1H), 8.76-8.72
(m, TH), 8.70 (s, 2H), 8.66 (d, J=8.1, 1H), 8.53 (s, 1H), 8,27 (d, J=7.8, 1H),
10 8.06 (d, J=7.7, TH), 7.84 (t, J=7.9, 1H), 7.62 (d, J=7.6, 1H), 7.53 (t, J=7.7,
TH), 6.17 (s, 2H), 4.86 (m, 1H), 3.98 (m, 1H), 3.26 (m, 2H), 3.07 (m, 2H),
) 2.15 (m, 2H). 1.91 {(m, 2H)
II'A28"
15 (Q!/\Nj\ 518
NZ |N\:I:N:N N.~ O/D
NN N
IIA29H
2L
20 \Z s Ng
N & Ne .0 504
O\K
\:i) 25 IIASOH
, \Nj\ 2.57
& ININN NN 504 | (method
NN /\O@H A)
30 hydrochloride
"H-NMR (500 MHz, DMSO-de) 5 [ppm] 9.58 (s, 1H), 8.78 (m, 2H), 8.66 (d,
J=8.1, 1H), 8.65 (s, 2H), 8.54 (m, 1H), 8.48 (s, 1H), 8.26 (d, J=7.8, 1H), 8.07
(d, J=7.7, 1H), 7.84 (£, J=7.9, 1H), 7.60 (d, J=7.7, 1H), 7.51 (t, J=7.7, 1H),
6.17 (s, 2H), 4.12 (d, J=6.3, 2H), 3.26 (m, 2H), 2.68 (m, 2H), 1.89 (m, 2H),
35 1.57-1.18 (m, 2H)




4.37 (t,
4H), 3.23
2010/ 0178

J

= 5.2, 2H),

mﬁwﬂ"%‘%g/ S05172 -

4

28 (t 2H)
5.6,

108 -

2

3.72 (t,

H),

2.49 -
Preparati on of

2H), 3.60
2.41 (

- 3.53 (m

4 VO
@mm@zaowoosm

143- (5- (2- nor phol i n-4-yl et hoxv) ovri m di 882-yl | benzyl | - 1Hbenzotri azol e

("A3") 15

: 49 ng (0.41 mmol) of 1H benzotri azol e,
mol ) of 4424243-

1

50 ng (0.41

Chl or onet hyl Jllelﬂié’n’p\l-i m dl a 5 \]ll nv\]ll et h\l| | [aaals nhnl I ne h\l{’ll’ aochl ori de
and 136 ny (1.6‘5 ?;m) ) of sodium hydrogen onate are syspended in 4
m of acetonjtrile apd stirredsat 90C for is agded tp the
reaction mxture, which is textract <d acet a a, The
organi ¢ phase is driged oveg g \ at ed and g‘hr fied
by neans of ol um cwronﬁ‘t/ography bn |INca gel. Yield: 14 ng; | Rt. =
2.27 my LCMS: 417 (MrH); 1H NWR (T , DMBO-d6) 5 [PP-ill B.63
(s, 2H), 8.2% 8.23 (td, 1H). 8.06 (d, 1H), 7.86((d, 1H);
7.38-7.56 (m 282" 6[09 (s, 2H), 4.29 (2, , 3.57 (t, 4H), 2{72 (t,
2H), 2.45-2.49 (b, 4 H. WD 2010/017870 P2009/ 005172 - 104 -
5- Chl oro- 1- (B45- (2-nprpholin I et hoxy 2-yl ] benzyllt 1H ben
zotriazole (|'B35") ip obtai o] OHFLC: Rt =425 28 nmin
(et hod B) G- M5: [ MEHr O-d6) 6 [ppmM
863(3, 8.29 -18.21 (m 3H) Z94#(d, J =8.8, 1H)| 7.59 (dd, J
9 AH), 7.5 - 7.37 (m 2 6. 09
’_) "A33"
.
Ne "‘I\Nj\/\n/cl) ars
N
NZ | IN/N
I1A34ll
NN JN; ﬁ\OK 548
N? I I,,N \‘g
20 N~ N
HA35II
i\Nj\/\/
- _ AN N~ NH, | 448
) 25 N | Ih}N
P /2
N N
"A36!l F
| Ny
. FSUU s oW
[ n
NZ N N

35




(d, J =12.7, 2H), 4,30 (t, J = 5.6, 2H), 3.61 -3.55 (m 4H), 2.72
J

(t, 2.49 -2.41 (m 4H). 20 25 30 WO
2010/01787%9@?@%789/ 005172 - 105 - Preparation of PCT/EP2009/005172
5-chl or 0- 3-{345- (2- nor phol i n- 4-yl et hox¥Y)FW i m di n- 2-vnbenzyl11l-3H1, 2,
3-triazolo[4,5-b]pyridine ("A48") 25Step 1: 87.8 ng (0.442 mmol ) of
2, 6-di chl or o- 3-ni tropyri dine is dissolved in 3 m of acetonitrile,

and 144 ny ( frg-)—of —potassiuvmcarbonate—are added.The m xture
is subsequent %gsg gd to 0C, and a s@gltion of 200 ng (0. 442 mmol)
of 345-(2- m)rphol in-4-yl etpoxy) pyr[ meL benzyl amne in 3m of
aceto- 30 nitjrile is |addeg se[ The rgaction mixture is stlirred
at RT for 3.5 h. Water d e wsequent | y| added to

t he reaction !m xture. NI'he orgal se is dri e%g er csodi wpmssyl f at e,
evapor aged urder redyced pressure a d purified by cofum

chromat ography on siljica gel. 35Yield: 115 ng, HPLCO 2.50 mn
(method B), LC-Ms: [M+H = 471. WD 2010/ 017870PCT/ EP2[069/ 0051742 -
106 - Step 2: 115 ny{(0.244 mol) of
(6-chloro-3-nitropyridin-2-y1)-{315- (2- mor phol i n- 4-

yl et hoxy) pyr i[mi"&38° 2{yabenzyl } ani ne are solved in 7 m| of et[hyl
acetate and %3 m of |et hanol , 275 ng ( mml ) of tin(ljl) chljoride
di hydra{e are added, fand t eaction stirred|at 55C for
24 h. The reaction mfxtur ' to pHy7 uUsing 32% NaDel. {The
resultant precipitate i i NB f Myhrough Nte W th suction and
ashed with EA. The {iltrate is ted. The org@aniKHphase i
subsequent | y'washed W th water, dr| ed over sodi um sul fate 10and

evapor at ed undéa3gedliced pressure. Yiald: 95,5 Wy, HPLCT[RE =222
mn (method €, LCMs: [MH = 441. b 3: 1595.5 ng (0./217 m1m|) of
6- chl 0ryQs N 27-(345-(R- ol | : rimdin-

2-yl ] benzyl | pyri di net 2 ved in 2.4 nm [oB1water and
2.4 m of acetic acif. Fg @2 466 NTol|) of $odi um
nitrite in 2/4 m of|water i and stirred at Rl fol 1 h.|The
solution is subsequently sti rréd at 2065C for 4 h. The reactioh

m xture i s neutsdadi skd us ng Namﬁi hyT acet -
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ate and water are added. The organic phase is separated off,

agueous phasf1bsiRxd racted with ethyl
organi ¢ phases are dried over sodiumsulfate.

evaporated u

chromat ography on silica gel.

(et hod Q),
8.67 (d, J=8
(d, J=8.6, 1
2H), 4.30 (t
302. 49 (ddd,
(5-brono-2-n
pyri m di n- 2-

of 4- biBono- 2f

acetonitrile
added. 25 Th
1.00 g (0.20
3[ S- nor phol

acetonitrileli

for 3.5 h. 3
reacti @@ m x
evaporated u
chr omat ogr ap,

nethod B),
- 108 - SteH
pyri m din-2-
6 mM ofs5etha
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nder red

LG Ms: [

acet at e,

uced pressure and p%$
25Yi el d: 45 nmy,

rfied by colum
HPLC. R =
MtHr 452;
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_1H-NMR (500 MHz, DVSO- d6)

t he

and the $8¥Rb9ﬁgm0ﬂ7z
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Ly A%

J=5. 6,
J=3.1,
t rophen
vl | benzy
fl uoro-

and 0.

J.I‘I) 826 (d

8764 (S,
(t%\]76 1H)
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ST B 8030, Cs (Frth  alofred

mia$m2m action mxture is stirred at 55C for

in_
&8s,
6, 1

acet at e

thh?b&%
24 h. The

H)
and

3

reaction mxture is adjusted to pH 7 using 32% NaCOH. The resul tant

precipitate
with EA. The
washed with
reduced pres
LC MVE: zd Mt+Hr

4-brono-N -2'

2-yl i benzyl |
7.2 m of ag

I S'"Eigh't 6
filtrat
wat er, (
sure; vyi
= 484/ 4
-{3- 151
benzene-
etic aci

red off t
eis ext|
rie

ough CelTté W th suction
dy The organi c phase is

A Jﬁ“

Nunlsmﬁ

1,2-diamne are dissolved in 7.2 mn
d. A solutionhﬂﬂodﬁ@ﬂﬁg (11.1 nmol)
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(0]
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d
subss

shed
quently

%ﬂdﬁqyaporated 1qundgge

el d’\ 607 nmg, KPL .28 mn (nmgthod @),
86. ,§tep 30 15 11 mol ) of
(2- mor phol i n-4- hoxy)pyrlnldln-

444 {method
A)

er and

ium

f wat
f sod

nitrite in
solution is

m xture is ndid)y 8]458(3d1H$|81§2P6§,C}H) 18145

“A-IMAL5

subsequ
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(o, DS G STRP el e TS 77, B bR S, 2 B G o

hyd7. ?5101@1)&17'65@(@1 JYRL7er I 2 51

Qﬁhed The ( ph I s separated he aqueous phase’is
extracied wi t(ﬁ% ?rﬁy "gcgt%@ ZBindt- ?’3&0’@0}1‘@ 63@30 ganri-85 fha¥d)s 3af43.66
dried over 3oy vpysglfzgkegyyhe sol vent is evaporated under reduced
pressure and purlgl 3 a(y cof um chronatography on silica gel yleld
484 ng, HPLC "By7Y5F 2. 27 mm (ﬁet hod C), tC- Mo —fivH47= 95/ 97 —36
o}
30 / 512 {method
A)
hydrochloride
'H-NMR (500 MHz, DMSO-de) & [ppm] 9.19 (s, 1H), 8.64 (s, 3H), 8.43 (s,
35 1H), 8.31 (s, 1H), 8.26 (d, J=7.8, 1H), 7.56 (m, 1H), 7.51 (t, J=7.7, 1H), 6.03

(s, 2H), 4.32 (m, 2H), 3.95 (s, 3H), 3.66-3.37 (m, 2H), 2.77 (s, 3H), 1.42 (m,




WD 2010/ 017870PCT/ EP2009/ 005172 -
6- (1-net hyl] -1H pyrazol -
10 2¢jolsL

-yl | benzy

6- br ono- 1- {345 (2- nor phol i n- 4-yl et hoxy) @gr-i mndi n-
H benzotri azoi e,

(4,4,5,5-tetr
(0. 704 nmol )
m of ethyler
wi th 20nitrog

109 - Preparation of

4-y1)-14345- ( 2- nor phol i n- 4-yl et hoxy) pyri ndi n- 2
200 ng (0. 352 rAGIVEP28§9/005172

152-yl | benzyl p

80.6 ng (0.387 mmvl) of 1-nethyl-4-

anet hyl-1, 3, 2- di oxaborol an- 2-y1) - 1H pyrazol e and 150 ngy

70t ri azol e ("A50")

sium phosphate trihydrate are suspended in 6
| ycol dinmethyl ether, degassed evacuated and fl ushed

ep—a—huhber—of flrres 7A7rm(() 035 m’n‘”‘ f

bi s(tri phenyl
m xture i s ag

pﬁ@%ﬁ” D
ai n evacuat ed

Bo(11) chioride ar ed, and|the
ng.. hﬂ%hed wyigiplt 0g The reactioid.26

mixture is sfirred af orN24%h.  wat t he cti

m xt ur whi ¢h is then der ed bDagre, 4 2532% NaCH andgzgtlagﬁggPd
with Thé organi ¢ phase is drikd over sodiumsulfate| evapératid
under reduced pressufe in a rotary -vaporator and purified by ,olunn
chr omat ogr apl i gy HPLC. Rt = 2108 i

(et hod & - | ERIRR GPRME BV & e forsEs Tors, VB a6, BT e .1
8.63 (s, 2H) _ 6 0 - ( 0
053,521 s 498, 1AfTp. 28 S 2O s 10! Ppigh A OB,
J=1.7, ﬁo%(soBHo,sd} 23}9), J=8. :29&()1395:(5 6H) 23451 3’3438%(45-,1) 26% 2.29

1H)
1
sl s fiiazs.e, 0, 2

:}345 (2-no
trlazolo[4 5}
prepared ana

[M1-1-1] HPLc Rt. i

15

.53-2.44 (m 4H)
P’l l“_ _y| et o y} Pﬁlr; m-ad-n-2 \I| | hnn7\1| L-31- h'l, 9, -
% nes (" T N 110 - The follomnng cpnmpounds are

ogously GL/;gr cture| LCwvB| 216

s ) d/
n mrz i A5 95’ 526 | (method
/ A)

20

"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.18 (s, 1H), 8.64 (s, 2H). 8.63 (s,
1H), 8.45 (s, 1H), 8.31 (s, 1H), 8.25 (d, J=7.6, 1H), 7.54 (d, J=7.7, 1H), 7.50
(t, J=7.6, TH), 8.04 (s, 2H), 4.32 (t, J=5.4, 2H), 3.95 (s, 3H), 3.56-3,29 (m,

8H), 2.81 (s, 3H), 2.50 (dt, J=1.8, 3.6, 2H)

25

“Bzot!

N‘ ] /j’ \/k/ 2.23
N KEj)\ 485 | (method
A)

hydrochlorida

"H-NMR (500 MHz, DMSO-de) 5 [ppm] 9.30 (s, 1H), 9.19, s, 1H), 8.66 (s,

30

35

2H), 8.63 (s, 1H), 8.4 (s, 1H), 8.32 (s, 1H), 8.26 (d, J=7.7, 1H), 7.56 (d,
J=7.7, 1H), 7.51 (t, J=7.7, 1H), 6.04 (s, 2H), 5.57 (s, 1H), 4.30 (dd, J=4.5
10.1, 2H), 4.12 (m, 1H), 3.95 (s, 3H), 3.41- 2.38 (m, 6H)
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IIsz]“
NINQ
2.64
l\©/k 554 | (method
A)
hydrochloride

"H-NMR (500 MHz, DMSO-dg)  [ppm] 9.59 (s, 1H), 9.16 (s, 2H), 8.80 (s,
1H), 8.67(d, J=8.1, 1H), 8.62 (s, 1H), 8.49 (s, 1H), 8.36 (d, J=7.8, 1H), 8.23
(s, 1H), 8.08 (d, J=7.7, 1H); 7.84 (t, J=7.9, 1H), 7.65 (t, J=8.1, 1H), 7.62 (d,
J=4.8, 1H), 6.20 (s, 2H), 4.58 (t, J=6.1, 2H), 3.70 (t, 2H), 3.55 {m, 2H), 3.06
(m, 2H), 2.01 (m, 2H), 1.85 (m, 2H)

IIBZZ"

2.30
(method
A)

519

@/E IKG/CFO\/\UH

hydrochloride

"H-NMR (500 MHz, DMSO-d¢)  [ppm] 9.58(s, 1H), 8.79 (s, 1H), .66 (d.,
J=10.0, 1H), 8.64 (s, 2H), 8.53 (s, 1H), 8.27 (d, J=7.9, 1H), 8.07 (d, J=7 8,
1H), 7.84 (t, J=7.9, 1H), 7.61 (d, J=7.7, 1H), 7.52 (t, J=7.7, 1H), 6.17 (s, 2H),
4.34 (m, 2H), 3.82 (s, TH), 3.13 (m, 2H), 2.97-2.85 (m, 4H), 2.73- 2.54 (m,

4H)
"st" N\ N‘
e NN o
N® N Nﬁj/ \/\N/\| 2.45
kC;]/L“‘N N 530 | (method
F A)

hydrochloride

"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.56 (s, 1H), 9.32 (m. 1H), 8.69 (s,
2H), 8.58 (s, 1H), 8.28 (d, J=7.9, TH), 8.10 (m, 2H), 7.62 (d, J=7.7, 1H), 7.52
(M, 2H), 6.17 (s, 2H), 4.59 (m, 2H), 3.74 (m, OH), 3.42 (m, 2H)




2.21 453 (method 401 C) 'H NMR (500 MHz, DMSO-d5) 6 [PPnl] 8.63
(s, 2H), 8. d, J=9.2 2H), 7.98 (m 1H), 7.55-7.47 (m 2H), 7.38
(d, J=7. 5‘?{111)20‘%6"1’%30(3 2H), 3.61- 3.54 (m 2H), 3.28 (RCTEN2002003072
(t, J=5.6, 2H), 2.50 (m 4H) WO 2010/04F870PCT/ EP2009/ 005172 " A4T7"
icc NNtriser.---1 1-,0 * Th 432 "A48" 0 CINN---c-il,Kh 17.0 452
" A49"
B24 | Nj:N‘N \/OH
F N/ N N‘/,TO 573
b/k\w 515 | (method
5 F A)
hydrochioride
"H-NMR (500 MHz, DMSO-dg) & [ppm] 9.56 (s, 1H), 8.76 (m, 1H), 8.63 (s,
2H), 8.57 (s, 1H), 8.45 (m, 1H), 8.27 (d, J=7.9, 1H), 8.20 (d, J=6.8, 2H), 7.61
10 (d, J=7.7, 1H), 7.55-7.46 (m, 2H), 6.16 (s, 2H), 4.10 (d, J=6.3, 2H), 3.30 (m,
2H), 2.91 (m, 2H), 2.12 (m, 1H), 1.93 (m, 2H), 1.50 (m, 2H)
\,_> r!B251| F
NN
QL L
15 F 0" ~NF N N¢jr°
K(:)/L\N 531
hydrochloride
II'B26H
2 Pous NGV
oy
hydrochloride
E‘\") 25 1]
B27" N\. N,
/@\ /[ /I "N o)
NZ 0" N~ N Nf]/
Y NH
506
30
hydrochloride
"828" N N\ N
-~ ) | N
\;\O/[NIN nyo\/\N/\l
35 Sy Lo | 514




NNoy, ,
469 ' B37'

" |C70 * N413/415 “A50" * NNOI ...."."-",".m".
fizz'0.' .21, . 420 2.43 (rrethod A) lH-NIVR

(500 MHz, YRRHOGLIS7¢ [pprT] 9.45 (s, 1H) 8.64 (s, 2H), 8.PRA/ER2P09MIEE172

8.39 (d,J=8.9,

J=7.6, 1H), 6.

1H), 8.25 (d, J=7.7, 1H)qo¥.55(d, J=7.8, 1H), 7.50 (t,
93 (d, J=8.9, . 1H), 5.91 (s, 2H), 4.28 (t, J=5.9, 2Fl),

4.04 (s, 3H), 3.30 (m 2H), 2.82 (s, 6H), 2.20-2.15 (m 2H WO
2010/ 017870PCTLEP2009/ 005172 112 - Preparation of
5-(1-met hyl- 1H pyrazol - 4- y1) - 343- figydf@shianigehol i n4yl et hoxY) -
Avrim.din-2-ylibenzyl|-3F1-1 2 3-triazoloj4,5-dlpyrimdine ("Abl"):
The fol |l ow ng Bﬁﬁounds MN=g ob anal ogously: Conpound No Nane
and/ or structfure —N___ N o
o0° N~ N N& \/\N/\
s LS
5 N 515
hydrochloride
"830" N\ r@\‘
1 /@\ /[ /:E N O
0 NZ 0" NN Nﬂ/ \O
) N
— U\N ~ | 520
9,
hydrochloride
15 l!BgTH N\ N‘
r A |
N~ N Néjro N,
o
N 529
20 hydrochloride
"832" I & b{\
N Lox o
NN N# OH
L I:]/ \O/ 491
N
D s
IIBS3II
7): I /j,O\/\N/\l 2.08
KUL 543 {method
C)
30
"H-NMR (500 MHz, DMSO-ds) & [ppm] 9.21 (s, 1H), 8.67 — 8.81 (m, 3H), 8.46
(b, 1H), 8.35 (s, 1H), 8.25 (d, J=7.8, 1H), 7.47-7.57 {m, 2H), 6.04 (s, 2H),
4.37 (t, J=5.2, 2H), 4.28 (t, 2H), 3.72 (1, 2H), 3.60 — 3.53 (m, 4H), 3.23 (s,
35 3H), 2.73 (t, J= 5.6, 2H), 2.49 — 2.41 (m, 4H)




2010/ 0178

" A54"

in m * )- -,- 1 503 WO
5610 WHEl?éﬁ?ﬁﬁéorgng?o????a I-81(1)3 -")'A§3"' \IN110 NN LN 468
403 -
"B34"
”f[ Y o
/:r 529 {method
o/ k@/k c)
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"H-NMR (500 MHz, DMSO-dg) 5 [ppm] 9.22 (s, 1H), 8.69 — 8.60 (m, 3H), 8.46
(s, 1H), 8.35 (s, 1H), 8.29 — 8.22 (m, 1H), 7.47-7.57 (m, 2H), 6.04 (s, 2H),
4.98 (t, J=5.3, 1H), 4.30 (t, J = 5.6, 2H), 4.25 (1, J = 5.4, 2H), 3.79 (q, J =
5.4, 2H), 3.62 —3.52 (m, 4H), 2.73 (t, J = 5.6, 2H), 2.40 — 2.50 (m, 4H)

Preparation of 1-{ 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyil-1H-

benzotriazole {("A3"):

49 mg (0.41 mmol) of 1H-benzotriazole, 150 mg (0.41 mmol) of 4-{2-12-(3-
chloromethylphenyl)pyrimidin-5-yloxylethyi}morpholine hydrochloride and
136 mg (1.62 mmol) of sodium hydrogencarbonate are suspended in 4 mi
of acetonitrile and stirred at 90°C for 18. Water is added fo the reaction
mixture, which is then extracted with ethy! acetate. The organic phase is
dried over sodium sulfate, evaporated and purified by means of column

chromatography on silica gel.
Yield: 14 mg; Rt. = 2.27 min; LCMS: 417 (M+H);
TH-NMR (500 MHz, DMSO-dg) 3 [ppm] 8.63 (s, 2H), 8.27 (b, 1H), 8.23 (td,

1H), 8.06 (d, 1H), 7.86 (d, 1H), 7.38-7.56 (M, 4H), 6.09 (s, 2H), 4.29 (2,
1H), 3.57 (t, 4H), 2.72 (t, 2H), 2.45-2.49 (b, 4 H),



471 WO 2010/ 017870PCT/ EP2009/ 005172 - 114 - Preparation of

1-{345- (2-nor phol i n-4-vi et boxV) Pyri m di n-2-yl i benzyl11- 6- ( propane-1-su
| fony1) - 1ﬂ%é‘ﬁ9’8{7§?ﬂazol e ("A55"): 30 WO PCT/EP2809/005172
2010/ 017870PCT/ EP2009/ 005172 - 115 - Rhaygmacol ogi cal data Tabl e 1Met
ki nase inhibition Conpound No. Biochenmi cal assay | Cso (enzyne)

Cellul ar assay 1C50 (cell) "AI" A AA A
3-Chloro-1-{3-[5-(2-morpholin-4-ylethoxy) pyrimidin-2-yllbenzyl}-1H-benzo-

triazole ("B35") is obtained analogously

N/_\o
o—/_ s

10 HPLG: Ry =2.23 min (method B), LC-MS: [M+H]" = 451;
| 'H NMR (500 MHz, DMSO-de) 8 [ppm] 8.63 (s, 2H), 8.29 ~ 8.21 (m, 3H),
> 7.94 (d, J= 8.8, 1H), 7.59 (dd, J = 8.8, 1.8, 1H), 7.53 — 7.37 (m, 2H), 6.09
(d, J=12.7, 2H), 4.30 (t, J = 5.6, 2H), 3.61 — 3.55 (m, 4H), 2.72 (t, J = 5.6,

15 2H), 2.49 - 2.41 (m, 4H).
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B AA"A" AA"A24" A A"A27" A A"A30" A A "A46" A A"A48" A B

“A50" A A"I31" AB "B5" AA
WO 2010/017870 PCT/EP2009/005172

- 105 -

Preparation of 5-chloro-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yil-
benzyl}-3H-1,2,3-friazolo[4,5-blpyridine ("A48™

K,CO, . acetonitrile NN
__ g RT, 24h
10 O\ P~ Cs to
N il
. / H
15 N
_ SnCL*(H,0),
A Q
H,O/acetic acid | Na NO 0 EA/ethano}
65°C, 2h 2 RT. 24f
45% 89%
0
20 \/\N/\

) o5 Step 1:

87.8 mg (0.442 mmol) of 2,6-dichloro-3-nitropyridine is dissolved in 3 ml of
acetonitrile, and 144 mg (0.442 mmol) of potassium carbonate are added. The
mixture is subsequently cooled to 0°C, and a solution of 200 mg (0.442 mmol)
of 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yilbenzylamine in 3 ml of aceto-

30 nitrile is added dropwise. The reaction mixture is stirred at RT for 3.5 h. Water
and ethyl acetate are subsequently added to the reaction mixture. The organic
phase is dried over sodium sulfate, evaporated under reduced pressure and
purified by column chromatography on silica gel.

35 Yield: 115 mg, HPLC: R, = 2.50 min (method B), LC-MS: [M+H]" = 471.
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Step 2:

116 mg (0.244 mmol) of (8-chloro-3-nitropyridin-2-yl)-{3-[5-(2-morpholin-4-
ylethoxy)pyrimidin-2-yljbenzyllamine are dissolved in 7 m! of ethyl acetate and
3 ml of ethanol. 275 mg (1.22 mmol) of tin(ll) chloride dihydrate are added,
and the reaction mixture is stirred at 55°C for 24 h. The reaction mixture is
adjusted to pH 7 using 32% NaOH. The resultant precipitate is filtered off
through Celite with suction and washed with EA. The filtrate is extracted. The
organic phase is subsequently washed with water, dried over sodium sulfate
and evaporated under reduced pressure.,

Yield: 85.5 mg, HPLC: R; = 2.22 min (method C), LC-MS: [M+H]" = 441.

Step 3:

95.5 mg (0.217 mmol) of 8-chloro-N"2'-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-
2-yl]benzyl}pyridine-2,3-diamine are dissolved in 2.4 ml of water and 2.4 ml of
acetic acid. A solution of 149.4 mg (2.166 mmol) of sodium nitrite in 2.4 ml of
water is added and stirred at RT for 1 h. The solution is subsequently stirred at
65°C for 4 h. The reaction mixture is neutralised using NaOH, and ethyl acet-
ate and water are added. The organic phase is separated off, the aqueous
phase is extracted with ethyl acetate, and the combined organic phases are
dried over sodium sulfate. The solvent is evaporated under reduced pressure
and purified by column chromatography on silica gel.

Yield: 45 mg, HPLC: R = 2.18 min (method C), LC-MS: [M+H]" = 452
"H-NMR (600 MHz, DMSC-ds) & [ppm] 8.67 (d, J=8.6, 1H), 8.64 (s, 2H), 8.31
(s, 1H), 8.26 (d, 1H), 7.61 (d, J=8.6, 1H), 7.50 (t, J=7.6. 1H), 7.45 (d, J=7.7,
1H), 6.02 (s, 2H), 4.30 (1, J=5.6, 2H), 3.59-3.54 (m, 4H), 2.73 (£, J=5.6, 2H),
2.49 (ddd, J=3.1, 6.2, 12.6, 4H).

Preparation of (5-bromo-2-nitrophenyl)-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yilbenzyl}amine ("B36")
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WO 2010/017870 PCT/EP2009/005172
- 107 -
/"\O
N \__,/
{p o/
I 2 /’S
N‘ _ ————
Qe .
NN
N/ N Br F o, .
_—‘N . _’_ ‘N"o
K,CQ,, acetonitrile
H,N RT, 24h H EA f ethanol
RT, 24h

SnCLYH0)|  8o%

Na,NO /—"<J
/N 2 3 N\ /

Napy H,O / acetic acid
& 65°C, 2h NH,
45%
N
H
B
' Br
Step 1:

496 mg (0.208 mmol) of 4-bromo-2-flucro-1-nitrobenzene is dissolved in 10 m!
of acetonitrile, and 0.305 g (0.208 mmol) of potassium carbonate is added.
The mixture is subsequently cooled to 0°C, and a salution of 1.00 g

(0.208 mmal) of 3-[5-morpholin-4-ylethoxy)pyrimidin-2-yllbenzylamine in 10 ml
of acetonitrile is added dropwise. The reaction mixture is stirred at RT for
3.5h.

Water and ethyl acetate are subsequently added to the reaction mixture. The
organic phase is dried over sodium sulfate, evaporated under reduced pres-
sure and purified by column chromatography on silica gel; yield: 1.29 g, HPLG:
Rt =2.61 min (method B), LC-MS: [M+H]" = 514/516.



AAICO0:1 nM- 0.11AM= A 0.1 jtM- 101AM = B > 1012M= C The

foll ow ng _exanples relate to nmedi canents: Exanple A: Injection vials
A sol uti OW%?HB’@W 8% of an active ingredient of the for mACI/EP200908 7y
of di sodi um hydrogenphosphate in 3 | of{ggdistilled water is adjusted
to pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred
into injection vials, |lyophilised under sterile conditions and seal ed
under sterile _ceonditions. Each injection vial contains 5 ng of active
i ngredient. ﬁ?@hpl e B: Suppositories A mxture of 20 g of an active
ingredient o f | gci-t i n and .1400 g of
cocoa butter ?]Gtghﬁngl teg i?)‘ﬂ‘odtpre‘\fd({5 int gpoﬁg"']?%%&i%ﬁf)- _ (2\7@8(3[}6’“ Agyle%oxy)-

Each supposi mnmmﬂmﬁ-&ﬂh&z@ﬂ}an‘@‘l@ér@@i&;BMi@ed o thﬁﬂtethyl @éétﬂ?té%n@ 6 mi of
Sol uti on éOl O%ég CT/EP2009/005172 117-

sol uti gn Q-7 ammel of F'F('B@@'qssﬂei dlh%ﬂﬁa al@waddad &nd the
sol uti 0” can r@é‘cﬂb"‘rrer‘ijlf)!’uﬁ‘retlg%tlfr%&@ft @3f§r 8 ‘?Pgrh E5AR rﬁg@nﬁ%% téd 50

500 ng of an active 1 ngredient il a T are n %

of Vaseline @tﬁﬂ%msusyefph?%c\la@hidThecvesulta‘rﬂlﬁxempitﬁeEs filterelesrsthfolg Kk Celi@
of 1 kg of actlveln red t%} F formula |, 4 kg of |actose,
1.2 kg of pottificugtignand washeg,wy Tesiiats is Etz@aéirednigﬁlﬁéygawp phase

stearate is 5@ n'tig m?asﬁ@ﬂ‘(zﬁﬂfdvgfé‘?l drn@dr'Bfér éd%iu?rh‘é%lfra?eb%r‘?& §¥éﬁorated

such a way t hat eac l et contains 10 act1ve 1 ngredi
Exarrplé DHRgerrR@etgiesswear e pr essed anal ogously to Exanple E

2E§rzggseggf Qi ST HPL K S R netfRR A L AR 4 5.
Capsul es 2 kg of active ingredient of the fornula | are

introduced into hard gel ati ne capsules in a conventional manner in
such a vvay t B8P dach capsul e con-30tains 20 ng of the active

|ngred| u . Of iV o
i ngr edil nt o&r?rﬁgé ﬁ or ‘ilii!ﬁ%f%s%%% i\#h &%‘fg{é) m%aﬁ@/é{}-%?ﬁé@?&%vri'm@'m
filtered, tr2andibenzyibérnencanpalidrame dreQidsdiaerh HRGRN ofSh et hRd Vm| of
2010/ 017870PCT/ EP2009/ 005172
acelic acid. A solution of 776 mg (11.1 mmol) of sodium nitrite in 7.2 ml of
water is added and stirred at RT for 1 h. The solution is subsequently stirred at

65°C for 4 h. The reaction mixture is neutralised using NaCH, and ethyl ace-

20 tate and water are added. The organic phase is separated off, the agueous
phase is extracted with ethyl acetate, and the combined organic phases are
dried over sodium suifate. The solvent is evaporated under reduced pressure

:j"‘) and purified by column chromatography on silica gel; yield: 484 mg, HPLC: R,
25 = 2.27 min (method C), LC-MS: [M+H]" = 495/497.
30
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- 118 - conditions and seal ed under sterile conditions. Each ampoul e
contains 10 of active ingredient. 5 15 20 25 30 WO
201010178%@}1@5‘2@%9/ 005172 - 119 - Patent Clains 1. CAGIGRINS/085172
the formula I in which X, X2, X3, 15X409X5each, independently of one
anot her, denote CH or N, Rl, R2, R7 each, independently of one

anot her, denote H, Hal, A [C(R5)210R5, N=CR5N(R5)24 8R5, NO2, CN,

[ C(R5) 2] " COORS, CON( R5)2, NR5COA, NR5802A 20802N( R5)2 S( O)mA
[ C(R5) 2] nN( rREreparationf H-{{emethy Y éeh-1-1 i
O[ C( R5) 21 nN+Qg

NR5[ C( R5) 21nN > NRE NFR SR
25NHCONH] C( R5) 2] N( R5)2 NHCO\IH[C(RS) 2} Het NHCO[ C( R5) 21nN( R5) 2,
NHCO C( R521 OHet, [ C(R5) 2] CON( R5) 2, CONR5[ C( R5) 2i nN( R5) 2,

CONR5[ @( R5) 2] NRS(I)OA [C(R5) 2] NNRBCRQ0A, CO\IRS[C(RS)ZanRS /"'\O
CONR5[ C( R5) 2j nHet , CH COORS, Cl-l:CI-I-N(RS__/Z’\__/
CH=CH CON( R5) 2, 0- P( R5)211 7t od yl ene- p(R5) 211- Het

0-[ C(R5) 21n- cycl oal kyl eneg R5) 2] n- N( R5) 2

0-[ C(R5) 21n- cycl oal kyl enéI R5) 2bAr 50 C( R5) 2] nAr,
S{ C(R5) 2} nAr,  NRSN&( R5) 2] V\D 2010101787 / EP2 005172 - 120
- NHCO\IH[C(RS) ArI C(R5) 2} r Ar or
10
:.""‘) /Ns

200 mg (0.352 mmol) of 6-bromo-1-{3-[5-(2-morpholin-4-ylethoxy)pyrimdin-
2-yljbenzyl}-1H-benzotriazole, 80.6 mg (0.387 mmol) of 1-methyl-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 150 mg

15

(0.704 mmol) of tripotassium phosphate trihydrate are suspended in 6 ml
of ethylene glycol dimethy! ether, degassed evacuated and flushed with
20 nitrogen a number of times. 24.7 mg (0.035 mmol) of bis(triphenylphos-
phine)palladium(ll) chloride are added, and the mixture is again evacuated
and flushed with nitrogen. The reaction mixture is stirred at 80°C for 24 h.
Water is added to the reaction mixture, which is then rendered basic using

) 25 32% NaOH and extracted with DCM. The organic phase is dried over
sodium sulfate, evaporated under reduced pressure in a rotary evaporator
and purified by column chromatography on silica gel; yield: 41 mg, HPLC:
Rt = 2.08 min (method C), LC-MS: [M+H]" = 497:

"H-NMR (500 MHz, DMSO-dg) & [ppm] 8.63 (s, 2H), 8.28 (s, 1H), 8.26-8.20
30

(m, 2H), 8.10 (s, 1H), 8.02 (d, J=8.7, 1H), 7.96 (s, 1H), 7.63 (dd, J=1.4,
8.7, 1H), 7.49 (dd, J=1.7, 4.9,2H), 6.05 (s, 2H), 4.29 (t, J=5.6, 2H), 3.88 (s,
3H), 8.61-3.51 (m, 4H), 2.72 (t, J=5.6, 2H), 2.53-2.44 (m, 4H).

35



CONR5[ C(R5) 2] Ar or COAr, R3, Rs'each, independently of one another,
denote H, F or R8, 5IR3 and I R3' together also denote an al kyl ene
chai n havif§29981%87Gt ons, in which 1 or 2 non-adjacent GEI/Ef20Ay0951TRY
be replaced by 0, NH and/or NR5, R4, R6egagh, independently of one
anot her, denote H, A or Hal, Iredenotes H or F28, 10R8denotes
unbranched or branched al kyl having 1-5 C atons, Adenotes unbranched

or branched al kyI havi ng 1 10 C atom; 15i n whi ch 1-7 H atonms may be
repl aced by dHER@ation Ginkifis-@-mos Dliird PRvbyrimidin?-vilhenopi3H-1.2,3-
groups may be ced i 4.NH S, SO S and/ or CH=CH groups,

or 20 cyclic - , which may be nono-substituted
by OH, Ardenotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or nmono-, di- or trisubstituted by Hal, A 250R5,

N( R5)25 8R5, NO2, CN, COO?S CON( R5)2 NRS5COA, NRSSOZA 502N( R5) 2
and/ or “S(0) A, Hetdenotes @tmno- bi- or t i ¢ saturated,
unsaturated or aromatic hgterocycle havin MioX N, 0 and/or S 30
atons, which may be jtuted or nono\, i b N O y
Hal , A, OR5, N(R5)2,i6R%, NO2, _CN__COOR5, ( w NRS%,
SO2N(R5) 2, 8(0)", A He®ll , Heti, [C(R5)211N(RS ' 21nCR5,

35[ C(R5) 2] Het 1, O[ C(R5) 21pN(R5) 2, O[ C(R5) 21, ORS5, R5)211Het1,

NHCOQOA,, \NHCON( R5) 2, WD 2010/ 011870PCT/ E1) 2009100%172 - 121
NHCod GPR5) 2LN( R52,  NHCOO[ C(R5) 2] nHet 1

® I S 0
. P & O~ = = T
N T\@)NJ O " rmk@/rt;j/ G
NaNO

|IA44“
15 N —

The following compounds are prepared analogously

20
Compound ICMS HPLC
No. Name and/for structure
[M+H] | Rt inmin
IIA45|l N
N
@N’N N’TO\/\N/\
s L Sy o 435

“A46H
2.21

O\/\N
30 k(j[j/ 453 (mzﬂ)’iod

"H-NMR (500 MHz, DMSO-dg) 5 [ppm] 8.63 (s, 2H), 8.25 (d, J=9.2 2H),
7.98 (m, 1H), 7.55-7.47 (m, 2H), 7.38 (d, J=7.5 1H), 6.10 (s, 2H), 3.61-
35 3.54 (m, 2H), 3.28 (m, 4H), 2.72 (t, J=5.6, 2H), 2.50 (m, 4H)




NHCONH[ C( R5) 2] nN( R5) 2, NHCONH[ C( R5) 2i nHet | , 000ONH[ C( R5) 21r | N( R52,
OCONHP( R5) 21nHet 1, 00-Hefl , CHO COA, =S, =NH, =NA and/or =0

(car bonyl WQ24EMD1787Pet i denot es a nonocycl i c-sat urat ed heber/oeyedmsi72
having 1 to 2 N and/or 0 atons, which r be nono- or disubstituted
by A, CO0OA, OA, OH, Hal and/or =0 (carbonyl 10oxygen), Hal denotes F,

c, Br or |
1, 2, 3 or 4,

denotes 0, 1 or 2, denotes 0, 1, 2, 3 or 4, 15pdenotes
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420

25 "H-NMR (500 MHz, DMSO-dg) & [ppm)] 9.45 (s, 1H) 8.64 (s, 2H), 8.44 (s, 1H),
8.39 (d,J=8.9, 1H), 8.25 (d, J=7.7, 1H), 7.55 (d, J=7.8, 1H), 7.50 (t, J=7.6, 1H),
6.93 (d, J=8.9, 1H), 5.91 (s, 2H), 4.28 (t, J=5.9, 2H), 4.04 (s, 3H), 3.30 (m, 2H),

2.82 (s, 6H), 2.20-2.15 (m, 2H)
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R4, R6denote H, and pharnaceutically usable salts, tautoners and
stere0| SonRLS t hereof , including m xtures thereof in all ratios. 15
7. Conpouny2 220483 ng to one or nore of Cains 1-6 in VAGTAEP2009/003172
Rl denotes H, Hal, A, OR5, S(O)mA or -112- t hi azol yl, thiophenyl,
furanyl, pyrronI, oxazol yl, isoxazolyl, 20oxadi azolyl, pyrazolyl,

i mdazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, pyridinyl,

pyrimdinyl, p razolylox wher e the heterocycles may al so be mono-,
dl - or t r I SUBG CPEld ".l Et A\ -U'I e Vi ‘A4 B ’.T hr . A ' .
phenoxy, - i

and/or CN, and p tatt-He e

st ereoi soners thereof i ncl ud| ng m xtures thereof inall ratios. 30

8. Conpounds according to one or m)re of CI ainms 1-7 in which

Het dengj es a nonocyciic pgat ur ai’\j}/ ted or aro '
S at Q [

erocycle having 1 to 4 whi ch may

unsubsti t ut edhqr r frisubstituted by Hal @ A SRR

O[ C(R5) 2j p0R5 é]ft 1, O[ C(R5) 2] 1Het &.ang/ o =0 (arlon I O
oxygen), 76PEHEP26694065+/2—323 - and 0

including m xtures thereof in all ratios. 59. Corrpménds accoffding to
|,

phar maceut i caIIy usabl e salts, tautoners and st& o';éBrrers tilereof

one or gore of Cains 1-8 in which Hetdenotes piperidin
pyrrolidinyl, norpholinyl, piperazinyl, oxay zolidin
pyridinyl, pyrimdinyl, fur yl, thienyl, oxa?
I m)dazol yI pyrrolyl, i soxazol yl or i n1 dazON
radi cal s may al so be nono- or disubstituted 10
O[ C(R5) 2] OR5, CC(:(5)211Hetl1 , O[C(R5) 2],
pharmaceutical |y usable s, tautone and ster eoosorrers t her eof

i ncl udi,ng m xtyges there ’%JI ratios. 15 10. Conpounds according

1-9

byr a ol yl

to one'I r nor e 011 a ai ich rlét* denot es pi peridinyl,
pyrrolidinyl, a- zolidinyl or
i m dazol i di nyI , WhR[glt he radjcals may aI so be 20nono- or

di substituted by , ™Mb andfor A

20 \
0 A

¥ NN, New NN "AB1"
ou
Nz~

) o5 The following compounds are obtained analogously:

Compound LCMS
No. Name and/or structure Rt. in min

[M+H]

A5
iN\ N, Nj\o/\/\N/ 503
N\/J:h;}“ |
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and pharmaceutically usable salts, tautomers and stereoi soners

t hereof, including m xtures thereof inall ratios. 11. Conpounds
accordi ng YO gH g? %vore of Clains 1-8 in which 25Ar denoPEEERIIENY15172
which is unsubstituted or nono-, di- orq{fgi.sub- stituted by Hal, A
and/ or CN, and pharmaceutically usable salts, tautonmers and

stereoi sonmers thereof, including mxtures thereof in all ratios. 30
12. Conpounds—according to one or nore of Caings 1-11 in which

Adenot es unbrjan dr branched al k aying 1-10 C atjons, 35i n which
1-7 H atons may be rapl aged by OH, d/or Br, orf WO

2010/ 017870PCT/ EP200910 - yc | kyl haV| ng 3-7 |C at ons,
: /~qu phiar AeReytical I y
t erleo hsomars ﬁt i nicl udi ng

whi ch may be m)nosub<t|F

usabl e salts, tautomers and !

m xtures thereof in all rati®s# & Conpounds ing to orje or

more of " d ai ns—1-12 iln which_XI X? X3 x4 x5each iindependent | y of

one anot her, |de e ¢CH or N, 10R!I deno A S(0), T, A| Ar,

Het, O[C(R5)2]rAr, O[C(R5)2lnHet or R7 notes H ar Hai,

Redenot es A, |Hal , [C(R5)2R5)2 150[ G Rg).2] N(RS) 2,
[ C( RS) 2] LoR&., 8

O[ C(R5) 2] nHet & , 21 ORB\,I\
0-[ C(R5) 2] - cycl oal kyl é\h/ [ C(R5)I2 3 - R5) 2, 3‘1-,—1 R5CO0A (or
déNt |y of one amdt her|, denotje H or

CH=CH 5, |R3, Rasgach, indep

R8, R4, deroteH; “Sdcuut es—H-or—R6;,—R8denrotes—unbranched ar
br anched al kyl having 1-6 C atons, 25Adenotes unbranched or branched
al R)yl havi ng 1-10 C at ons,

15

20
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in which 1-7 H atons may be replaced by OH F, d and/or Br, 30O
cyclic al 3-7 C atonms, which may be nono- subst | '
Ar denot eswéu%ﬂ?/)l@”\;\ég?ch i's unsubstl tuted or nono-, di- orpctr%f’%g{]g’%}gs]C]]z_|
35trisubstituted by Hal, A and/or ON, -Hetdenotes a nonocyclic
saturated, unsaturated or aroma- tic heterocycle having 1 to 4 N, O
and/or S atons, which V\D 2010/017870PCT/ EP2009/ 005172 - 125 - may be

unsubsti t ut eg_’@% , )
O[ C(R5) 2] 30R ! :

oxygen), Heedmmetﬁsmo@m-nHLHBHmt@M@!“A@BW' mor phOl iyl

pi perazinyl, oxazol 1 di nyl or Tm dazolli di nyl, where the radicals
may al so be nono- or disubstituted by 000A =0 and/ or A Hal denotes
F, d, Br or I, denotes 0, 1 or 2, 10denotes 0, 1, £ 3 AU 4 denot es
1, 2, % or 4, and pharnmaceutical | yl.usablg sal t§% aa‘t/o\rr@and

st ereoi soners thereof, includj gture gof/)in all i0os. 14.
Conmpounds accordi ng to grakm eI ect Bd ¥ t He group No.
Structure and/or name "Al"

6- Br onp- 1- { 345- ( 2- nor phol i n-4-yl et hoxy) pyrimdin-2-yll-

benzyl}-1H 1, 2, 3-tri azol oj 4, 5- bl pyrazi ne

6- (1- Met hyl - 1H pyrazol - 4-y0-1-{3-[ 5- (2{nor phol i n-4-yl -

et hoxyypyri m di n-2-yl j benzy9- 1H 1@2 3-ttri azol o[ 4, 5-N- pyrazine "A3"

) \/\S’C[NHO NN

oY

15

NH 3 O’/ > o \N
20 \/\"S‘/E\ I NH Néj/o\/’\n/\o

O\/\N

b):j/ g,o "AB5"
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1-{3-[5-(2- I\/brpholln 4-yl ethoxy)pyrlrr[dln 2-yl ] benzyl) - 1H-

benzotriazole \ l.gs.............
0 N 126"’02‘}”@47%_78"“ 110r s
N N pi 0 uot N

10

15

20

25

30

35

-- \ 11IP N NI,
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-115 -

Pharmacological data

Table 1 Met kinase inhibition

Compound No.

Biochemical assay
ICsp
(enzyme)

Cellular assay
ICsp
(cell)

I1A1 n

A

|IA2|I

IIASI'I

"A6ll

HAg!I

IIA24H

||A27ﬂ

I‘ASOII

I|A46ll

[|A48||'

IIA50!I

IIB1 [{]

I'IBSII

HBGI[

IIB-[HI

IIBQ'H

IlBr]OH

I|B1 4!]

IIB1 5]!

HB1 6"

IIB;\I?H

"B1 8II

“B1 9!1

!IB20||

“821 L1}

IIB22|I

"823"

R A e S S - - B = A s = = I 1 9 ™~ B (S (6

R g i ST I B B e B B B 4 S v S v T S Y I T A S v [ S
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20107047870 PCT/EP2009/005172
- 116 -
"B24" A A
"B33" A A
"B34" A A
"B35" B C
"B36" A B
"B37" A A

ICsol 1nM~0.1 ]J.M = A
0.1uM-10uM =B
> 10 uM =C

The following examples relate to medicaments:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient,
Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,

9.38 ¢ of NaH,POy4 - 2 H,0, 28.48 g of Na;HPO, - 12 H,0O and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to



"Al2" N *Nt, N,..... "Ala" N 4101Nt, NI --- rsl fig "Al14" \
g lo " ALS" ' " - ' "0 {I 0 "Al6"
N1 ohflootdse N7 10T 100 - S LU, _T0 L O e 0s172

-117 -

6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

5 Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

10 Example E: Tablets

) A mixture of 1 kg of active ingredient of the formula I, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

15 pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.
Example F: Dragees

20
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, tale, traga-
canth and dye.

r) 25

Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

30 tains 20 mg of the active ingredient.
Example H: Ampoules

35 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile



VN T L PN+ WD 2010/ 017870PCT/ EP2009/ 008172 - 128 -
"AL8" \ MohojudiiPeN O O < "AL9" \ N O ...-- NH"A20" A PN
- 118 -

conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
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- 119 -

Patent Claims

1. Compounds of the formula |

in which
X'f X2 x3
x4, X3

R1 RZ RT

each, independently of one another, denote CH or N,
each, independently of one another, denote H, Hal, A,
[C(R*21:0R®, N=CRN(R%),, SR®, NO,, CN,
[G(R%)2,COOR®, CON(R®)2, NRECOA, NR3SO,A,
SOMN(R%)z, S(OmA, [C(R)ZHN(R®), [C(R)s]aHet,
O[CR):1,0R®, O[C(R)1N(R),, O[C(R%)J,N O (R),,
OIC(R®)zlaHet, SIC(R%)2pN(R®)2, SIC(R®):JHet,
NRP[C(R®)2]aN(R®)2, NRP[C(R®)s]Het, NHCON(R®),,
NHCONH[C(R®)2],N(R®)2, NHCONH[C(R®)],Het,
NHCO[G(R)21,N(R®)2, NHCO[C(R®),]Het,
[C(R®)21-CON(R®)2, CONRIC(RE)3JN(R%):,
CONRC(R®):1,NR*COOA, [C(R%)1.NRPCOOA,
CONR[C(R®)2],0R®, CONRYC(R%)],Het, COHet, COA,
CH=CH-COOR®, CH=CH-N(R®), CH=CH-CON(R5),,
O-[C(R%)zl-cycloalkylene-[C(R%);],-Het,
O-[C{R%):h-cycloalkylene-[C(R®):l-N(R%):,
O-[C(R®)z]-cycloalkylene-[C{R%)]n-OR®, [C(RE)I AT,
OIC(R)eleAr, S[C(R)zlaAr, NREC(RO) LA,
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NHCONH[C(R®),IsAr, NHCO[C(R®)IhAr of
CONRC(R®);].Ar or COAY,

each, independently of one another, denote H, F or R®,
together also dencte an alkylene chain having 2-5 C
atoms, in which 1 or 2 non-adjacent CHz groups may be
replaced by O, NH and/or NR®,

each, independently of one another, denote H, A or Hal,
denotes H or R,

denotes unbranched or branched alkyl having 1-6 C
atoms,

denotes unbranched or branched alkyt having 1-10 C
atoms,

in which 1-7 H atoms may be replaced by OH, F, Ci
and/or Br, '

and/or in which one or two CH; groups may be replaced
by O, NR®, NH, S, 80, SO, and/or CH=CH groups,

or

cyclic alkyl having 3-7 C atoms, which may be mono-
substituted by OH,

denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
ORS, N(R%)z, SR, NO;, CN, COOR?, CON(R®),,
NRPCOA, NR®SOzA, SON(RY); and/or S(O)mA,
denotes a mono-, bi- or iricyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R%,, SR®, NO,, CN,
COOR’, CON(R®), NR'COA, NR¥S0,A, SON(R),,
$(O)mA, CO-Het', Het', [CRY1NR%):, [CIRH:1OR?,
[C(R%)zlaHet", O[C(R)1uN(R%)2, O[C(R%)],0R?,
O[G(R®)zlnHet', NHCOOA, NHCON(R),,
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NHCOOIC(RM)2],N(R®)2, NHCOOC(R™)]Het',
NHCONH[C(RH)2]N(R®)2, NHCONH[C(R®)s]Het',
OCONHIG(RAIN(R®),, OCONHIC(R®)]Het", CO-Het',
CHO, COA, =8, =NH, =NA and/or =0 {carbonyl oxy-
° gen),
Het! denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, COOA, OA, OH, Hal and/or =O (carbonyl
10 oxygen),
Hal denotes F, Cl, Brorl,
m denotes 0, 1 or 2,
n denotes 0, 1,2, 3 or4,
15 D denotes 1, 2, 3 or 4,
and pharmaceutiically usable salts, tautomers and sterecisomers
thereot, including mixtures thereof in all ratios.
00 Compounds according to Claim 1 in which
R’ denotes H, Hal, A, S(O)mA, Ar, Het, OIC(RMaJoAT,
O[C(R%)z]sHet or OR®,
and pharmaceutically usable salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios.
25
Compounds according to Claim 1 or 2 in which
R’ denotes H or Hal,
and pharmaceutically usable salts, tautomers and stereoisomers
30 thereof, including mixtures thereof in all ratios.
Compounds according fo one or more of Claims 1-3 in which
R? denotes A, Hal, [C(R¥)2]aN(R2, [C{R%) ] Het,
2 OIC(R:IN(R)z, OIC(RY)zhHet, [C(R%)2]:0R’,

OIC(R*)z1,OR®, O-{C(R°)zlr-cycloalkylene{C(R%)]-N(R%).,
[C(R*I.NR®’COOA or CH=CH-COOR®,
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and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all rafios.

Compounds according to one or more of Claims 1-4 in which

R R¥ each, independently of one another, denote H or R?,
and pharmaceutically usable salts, tautomers and sterevisomers
thereof, including mixtures thereof in all ratios,

Compaunds according to one or more of Claims 1-5 in which

R4, R® denote H,

and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.

Compaounds according to one or more of Claims 1-6 in which
R! denotes H, Hal, A, OR®, S(0)nA or
thiazolyl, fhiophenyl, furanyl, pyrrolyl, oxazolyl, isoxazolyi,
oxadiazolyl, pyrazolyl, imidazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, pyridinyl, pyrimidinyl, pvrazolyloxy,
- where the heterocycles may also be maono-, di- or trisubsti-
tuted by Hal, A and/or O[C(R®);],OR®,
or
phenyi or phenoxy, each of which is mono-, di- or trisubsti-
tuted by Hal and/or CN,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-7 in which

Het  denotes a monocyclic saturated, unsaturated or aromatic het-
erocycle having 1to 4 N, O and/or S atoms, which may be
unsubstituted or moho-, di- or trisubstituted by Hal, A,
COOR®, O[C(R®):1,0R®, [C(R%)z]Het", O[C(R%)sLHet' and/or
=0 {carbonyl oxygen),

, pi
0*
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and pharmaceutically usabie salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-8 in which

Het  denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, fury!, thienyl, oxa-
zolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazo-
lidinyl, where the radicals may also be mono- or disubstituted
by Hal, A, COOR?, O[C{R%)2],0R?, [C(R®)a]Het',
O[C(R%))Het! and/or =0,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all rafios.

Compounds according to one or more of Claims 1-8 in which

Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyi, oxa-
zolidiny] or imidazolidinyl, where the radicals may also be
mono- or disubstituted hy COOA, =0 and/or A,

and pharmaceufically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios,

Compotinds according to one or more of Claims 1-8 in which

Ar denotes phenyl which is unsubsfifuted or mono-, di- or trisub-
stituted by Hal, A and/or CN,

and pharmaceutically usable salts, {fautomers and stereocisomers

thereof, including mixiures thereof in all ratios.

Compounds according fo one or more of Claims 1-11 in which
A denotes unbranched or branched alkyt having 1-10 C
aioms,

in which 1-7 H atoms may be replaced by OH, F, Cl and/or

Br

or

}

N *
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cyclic alkyl having 3-7 C atoims, which may be monosub-
stifuted by OH,

and pharmaceutically usable salis, tautomers and sterecisomers

thereof, including mixtures thereof in all rafios.

Compounds according fo ohe or more of Claims 1-12 in which

each, independently of one another, denote CH or N,
denotes H, Hal, A, S(O)wA, Ar, Het, O[C(R%)z]:Ar,
O[C(R)z}.Het or OR®,

denotes H or Hai,

denotes A, Hal, [C(R®IN(R)z, [C(R)2]aHet,
OIC(R)2]oN(R%)2, O[C{R )2lHet, [C(R%),].0R?,
O[C(R)],0R?,
O-IC(R%)2]r-cycloalkylene-[C(R™)a]-N(R):z,
[C(R*)INR®*COOA or CH=CH-COOR®,

each, independently of one another, denote H or R,
denote H,

denctes H or R®,

denotes unbranched or branched alkyl having 1-6 C
atoms,

denctes unbranched or branched alkyl having 1-10 C
atoms,

in which 1-7 H atoms may be replaced by OH, F, Cl
andfor Br,

or

cyclic alkyl having 3-7 G atoms, which may be mono-
substituted by OH,

denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A and/or CN,

denotes a monocyclic saturated, unsaturated or aroma-
tic heteracycle having 1 1o 4 N, O and/or S atams, which
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may be unsubsiiluled or mono-, di- or risubstituted by
Hal, A, COOR®, O[G(R%)3],0R®, [C(R%):]Het',
OIC(R*)2lHet' and/or =0 (carbonyl axygen),

denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidiny! or imidazolidinyl, where the radicals may
also be mono- or disubstituted by COOA, =0 andfor A,
denotes F, Cl, Bror |,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3or 4,

denotes 1, 2, 3 or 4,

and pharmaceutically usable salis, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

14. Compounds

according to Claim 1, selected from the group

No. Structure and/or hame
"AT" 6-Bromo-1-{3-{5-(2-morpholin-4-ylethoxy)pyrimidin-2-yij-
benzyl}-1H-1,2,3-triazolo[4,5-b]pyrazine
"ARM 8-(1-Methyl-1H-pyrazol-4-yl)-1-{3-[5-(2-morpholin-4-yI-
ethoxy)pyrimidin-2-yilbenzyl}-1H-1,2,3-triazolo[4,5-b]-
pyrazine
"A3" 1-{3-[5-(2-Morphalin-4-ylethoxy)pyrimidin-2-yllbenzyl}-1H-
benzotriazole
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"B31" N, "NI .5",...N,, .NNeN-- 0 WO
20101017870PCT/ EP2009/ 005172 - 137 - "B32" N No ...,,N N ,O0CH .
N "B33" N1 i"LIeN N ..#NsN, "B34" NN 14 -- "835"
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"AS1" 5-(1-Methyl-1H-pyrazol-4-y1)-3-{3-[5-(2-morpholin-4-yi-
ethoxy)pyrimidin-2-yilbenzyi}-3H-1,2, 3-friazolof4,5-d]-
pyrimidine
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"ALS" 1-{3-[5-(2-Morpholin-4-ylethoxy)pyrimidin-2-yl]benzyl}-6-
25 (propane-1-sulfonyl)-1H-benzotriazole
"B1" 8-Bromo-1-[3-(5-bromopyrimidin-2-yhbenzyl]-1H-1,2,3-
triazolo[4,5-b]pyrazine
"B2" 1-[3-(5-Bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyra-
30 zol-4-y)~1H-1,2,3-triazolo[4,5-blpyrazine
“B3" 3-{3-[3-(5-Bromopyrimidin-2-yl)benzyl}-3H-1,2,3-
iriazolo[4,5-blpyrazin-5-yl}benzonitrile
"B4" 1-[3~{6-Bromopyrimidin-2-y)benzyl]-6-(3,5-diflucro-
phenyl}-1H-1,2,3-friazolo[4,5-b]pyrazine
35 "B5Y 1-[3~(5-Bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1 H-
pyrazol-4-yloxy)-1H-1,2,3-triazolo[4,5-b]pyrazine

*




benzyl } - 1H benzotri azol e "B36"
(5-Brono- 2- ni trophenyl) - { 345- ( 2- nor phol i n- 4-yl et hoxy) -

pyrimdin-2-yl]benzyl}am ne ,9337., I...-. NN 40 and pharmaceutically
usabl e salts, tautonmers and stereoi somers thereof, including mxtures
thereof in wbhomwaizms. 15. Process for the preparati @prgbs ynds

of the formula | according 30to d ai s, r 14 and pharnmaceutically
usabl e salts, tautoners and stereoi soners thereof, characterised in
that a)a conpound of the fornmula Il WO 20101017870PCT/ EP2009/ 005172
- 138 - 10in which X1, X2, X3, X4, Rl, R3, Fe, R4 and R7 have the
mean- ings indi caf edBfh f ai rd-{B-[ar8-Aromepyingdine-Wibeorny3ted |2)3-0r
boronic acid estef radi cal, 15|ﬁ;azaaptaﬂ]pymatzm.@y]gwﬁ,t,ﬂé t he
formula 111 I nf-whiteh—x6—R2 in
Caiml, 25 O b) a Phdi¢gal RIL 1”[%35— RnBRYding-yien (HY- anot her
radi cal Rl, 30R2 and/or IR7 b?fﬂﬂ@mh@mm)—&HﬂaZ ddriazol4ibipyraineadi chal

Het and/&r Ar, whIThEgave bivg Hem -1 B S TS T2, S a0l 5]
pyrazin-1-yimethyllphenyllpyrimidin-5-ol
"Bg" 2-{3-{3-(3-Hydroxylpyrimidin-2-y))benzyl}-3H-1,2,3-

triazolo[4,5-b]pyrazin-5-yi}benzonitrite
"B10" | 2-{3-[6-(3,5-Difl uorophenyi)-1,2,3-triazolof4,5-b]pyrazin-1-

10 yimethyljphenyl}pyrimidin-5-ol
“B11" 2-{3-[6~(1-Methyl-1H:pyrazol-4-yloxy)-1,2,3-triazolo-
[4,5-b]pyrazin-1-yImethyllphenylipyrimidin-5-ol
"B12" 3-{3-[3-(5-Hydroxypyrimidin-2-y)benzyl}-3H-1,2,3-
15 friazolo[4,5-blpyrazin-5-yloxylbenzonitrile
"B13" | 2-{3-[6~(3,5-Difluorophenoxy)-1,2 3-iriazolo[4,5-b]pyrazin-
1-yimethyllphenylipyrimidin-5-of
"B14" Dimethy-{2-(2-{3-[6-(1-methyl-1H-pyrazol-4-y}}-1,2,3-
triazolo[4,8-b]pyrazin-1-ylmethyl]phenylipyrimidin-5-
20 yloxy)ethyllamine
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35 ¢) a conpound of the formula IV WD 2010/017870PCT/ EP21109/ 008172

- 139 - in which)(2, xs,Xs, R, R2, Rs, Rsi, R and R7 have the
meani ngs indicated in aim1l, '15is reacted with NaNO2, and/or a
base or acid of the formula | is converted into one of its salts.

2016. Medi cAREHP88Bnpri sing at | east one compound of PCHEPIEHGEITR |
according to Claim1-14 and/or pharmact?g.d cally usable salts,
tautoners and stereoi soners thereof, including m xtures thereof in
all ratios, and optl onal | y ¢ exci p| ent s and/ or adj uvants. 25 17. Use
of corrpounds acco[di Mt Crar-m-t—14y u pharraceuttecalby—dsable
salts, tautoners and .sterneoi soners i ncl udi ng mpﬁ\tﬁes
thereof in all raji os, 30for thejftgia‘tlong Qrad-l\c,a\l@ult for the
treatment of di sepses, where tHﬁ i sease g tleated is a solid

tumour or a tumouf of the bl ood/'and i nmu yst"bm 18. Use
accordi ng to d ai m17 where the solid tuhefir originates from 35t he

group of St umours pf —Hhe—saguareus—ephi-helium—the—bladder —the

ki dneys, of head anuB eck, the oes the cervix, t he t hyroid,
WD 20101017870PCT| SP2009100517 StoNen, liver,|the
brain, the prostaie, the urogé‘hl fjal nphat i ﬁ%stem [ he
stomach, the larypx and/ ¢r the NUng. 19. ordi ng aim 1f7,

where the solid tunmour onigi na{es fromt roup m)nocy c | eukaem a,
| ung adeqgcarci no smalil -cel | lung carcinonmas, pancreatic cancer,

gl i obl ast omas and| b8t | car ci nona. Nse accor di ng c;,-ajCI aim 17}
where the solid tunour ofigi nates frbm. ha grou
adenocarci norna, pmall-ce¢ll |ung”cgrclNnoitas, p gj’

N
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creatic cancer, glioblastoMas, col on carcinoma and breast carci-
noma. 21. Use according to G aim1l7, where the tunour originates from
the group of acute nyeloid | eukaem a, chronic nyel oid | eukaem a,

acute lynphatic | eukaem a and/or chronic |ynphatic | eukaem a, 20 22.
Medi canent ss@emmei7siong at | east one conpound of the feetabadossizz
according to one or nore of O ainms Itojzgl4, and/or pharnmaceutically
usabl e salts and stereoi soners thereof, 1 ncluding mxtures thereof in
25all ratios, and at |east one further medi cament active ingredient.
23. Set (kit) consisting of separate packs of (a) art effective

anount of a conpound®2§t {he formfa I according to one| or
nore of Clains 'I|to 14, |and/or r Mcal |y usabl e lts and
stereoi sorners thereof, includj gfc&% Aheregf io_ahl tatios,| and
(b) an effective pnount of a further”medi cament pctli ve ingredi- ent.
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"B3s5" §-Chloro-1-{3-[5~(2-morphoalin-4-ylethoxy)pyrimidin-2-yi)-
benzyl}-1H-benzotriazole
"B3g" (6-Bromo-2-nitropheny!)-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzyBamine
NB37H
/70\/\/”\

and pharmaceutically usable saits, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according

to Claims 1-14 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, characterised in that

a} & comtpound of the formula 1]




10

18

20

25

30

33

WO 2010/017870 PCT/EP2009/005172

-138-
R?
1
X3 N,
R —f— /I\E /N
}(3:\\}(4 N L §}
R/
R3’
R4

in which X*, X3 X3, X% R, R®, R¥, R? and R have the mean-
ings indicated in Claim 1 and

L denotes a boronic acid or boronic acid ester radical,

is reacted with a compound of the formula Iil

in which X°, R? and R® have the meanings indicated in Claim
1,

or
b) a radical R, R? and/or R” is replaced by another radical R',
R? and/or R’ by replacing a halogen atom by a radical Het and/or Ar,

which have the meanings indicated in Claim 1,

or

c) a compound of the formula IV
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18.

17.

18.

i which X', X X% X4 X5, R, R2, R% RY R* R®and R” have
the meanings indicated in Claim 1,

is reacted with NaNQ,,

andfor
a base or acid of the formula | is converted into one of its salis.

Medicaments comprising at least one compound of the formula |
according to Claim 1-14 andfor pharmaceutically usable saits, tauto-
mers and stereoisomers thereof, including mixtures thereof in all
ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-14

and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in al| ratios,

for the preparation of a medicament for the treatment of diseases,
where the disease io be treated is a soljd tumour or a tumour of the
blood and immune system.

Use according fo Claim 17, where the solid tumour originates from
the group of tumours of the squarmous epithelium, the bladder, the
kidneys, of head and neck, the cesophagus, the cervix, the thyroid,
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19.

20,

21,

22,

23.

-140 -

the Infestine, the liver, the brain, the prostate, the urogenital tract, the
lymphatic systemmn, the stomach, the larynx and/or the lung.

Use according to Claim 17, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastormas and breast carci-
noma.

Use according to Claim 17, where the soiid tumour otiginates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, giioblastomas, colon carcinoma and breast carci-
norna.

Use according to Claim 17, where the fumour originates from the
group of acute myeloid letkaemia, chronic myeloid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaamia.

Medicaments comprising at least one compound of the formuta |
according fo one or moye of Claims 1 1o 14, and/or pharmaceutically
usable salts and stereoisomers thereof, including mixtures thereof in
all ratios, and at least one further medicament active Ingredient.

Set (kit) consisting of separate packs of

(a) an gifective amount of a compound of the formula | according
to one or more of Claims 1 to 14, and/or pharmaceuticaily usable
salts and sterecisomers thereof, including mixtures thereof in all
ratlos,

and

(s)] an effective amount of a further medicamett active ingredi-
ent.



