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WO 2009/ 003999 PCT/ EP2008/ 058433 1 NEW CHEM CAL
COVPOUNDS The present invention relates to new

WQapoeas of general fornmula (1) R N RZ/ L RCTMEPIRE3/058433

(1) wherein the groups RlL to R3 and L have the
meani ngs given in the clainms and specification 5 and
the tautoners, racemates, enantioners, diastereoners,
m xtures, polynorphs and salts of all these forns and
their use as nedi canents. Background to the invention
Phenyl - substituted, nitrogen-containing five-ring
het eroaryls for i nNEN GHEVJCAIK CREMPEHENRSt i on and
hence for treating inflammatory di seases are descri bed
in 10 WD 2004/ 050642, WD 2005/ 056535, WD 2005/ 090333,
2005/ 115991 a Us 20 1 . ' t he
PREER G Biteeo s tuddll e d Bt bL nces
whi ch can be used for the prevention and/or treatnent
of diseases characterised by excessiRe or abnornma

cell proliferation. 15 Detailed cription of the
invention It has now been found thatN surprisingly,
compounds of general f owerat wherein the groups
Rl to R3 and L have the nea iven hereinafter act

as inhibitors of specific sighalRenzynmes which are
involved in controlling cell Rboliferation. Thus, the
compounds 20 according to the i'nvention nay be used
for exanple for the treatnment of di seases connected

gfnﬁér:gglgt?lg Ig?oglté)é\f%&g &?]égci Eehsage 'ﬁlleqpl il v ‘;iP ff’l{%dclaims and specification

sive~or abno

R Dihk Rt @hé0racdM 1) ORI 3RO dRETEF JoRRA) B4iQD8:4 3o lyRoithe and salts
resent invention therefore relates to conpounds of

Y :
gerlbihase Ponnanchthelrpse gymedigaments) \ N R\N N KR3 (1)
wherein Rl denotes a 5-10-nenbered heteroaryl,

§B§$éﬂﬁhb¥0§“gﬁ§&éﬁgﬂﬂj by one or nore identical or

. each independently selected from
FE%SQ-%PE% i Qedchgxpc.go g?en-ggntgfﬁngt H&e-ﬂﬁ‘é B&t@oa&lﬁ e ttﬁiﬁlﬁtlﬁé ):ytgkine
production and hence for treating inflammatory diseases are described in

WO 2004/050642, WO 2005/056535, WO 2005/090333, WO 2005/115991 and
US 2006/0100204.

The aim of the present invention is to discover new active substances which can be used
for the prevention and/or treatment of diseases characterised by excessive or abnormal cell

proliferation.

Detailed description of the invention

It has now been found that, surprisingly, compounds of general formula (1) wherein the
groups R' to R* and L have the meanings given hereinafter act as inhibitors of specific
signal enzymes which are involved in controlling cell proliferation. Thus, the compounds
according to the invention may be used for example for the treatment of diseases connected
with the activity of these signal enzymes and characterised by excessive or abnormal cell

proliferation.
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I R~/ R NR3B 8 (i) (ii) R3is selected from
anong hydrogen, hal ogen, -CN, -NO2, -NR'R', -ORh,

WO ggypeae99 - C(O) NRhRh, -SRh, -S(O Rh, -S(0O 2RnhPCT/EP2008/058433

Cl - 4al kyl , C1. 4hal oal kyl, C3_7gycloal kyl and 3-7
menber ed heterocycloal kyl; 10 R5 is selected from
anong Cl. 6al kyl, -OC1. 6al kyl, Cl.6hal oal kyl,

- OCl. 6hal oal kyl , C3_7cycl oal kyl, 3-7 nenbered

het erocycl oal kyl, all the above-nenti oned groups
optionally belng substituted by Cl.6al kyl, -CN or
TigHresont ventéoptactefat rgdatesitot apmepo@ing's @fsgepﬁr@h&mmubr(é) of
the groups R6, R or R8 and 15 b) where partia
structure (ii) is present one of Rhe groups R6 or R7
has one of the partial structur (ii1) to (vi) WO
2009/ 003999 PCT/EP2008/058433 3 RL\ /RlI6 RI9 RO

I N1 Y Y N- NN RIRAIAKR 'ﬁmm N 118 (iii) (iv)
(v) (vi) and in case a) ot her two groups, each
i ndependent |y of one anoth&f, &nhd in case b) the

second group is/are selecéﬁﬂ from anong hydr ogen,

Cl. 6al kyl , -QCL. 6al kyl CN, -NHCL. 6al kyl,
-N(C1.6alkyl)2 and hal ogen 5 or c) WHEf@parti al

structure (i) is present R5 denotes a Cl.6al kyl or ) )

R3 damyes il Qymersmagt lilqt@mél@rl opyionalky puBstitetge kY onenr mAee identical or

PSRBTyt BB R By AR ofipak R SEUREL°C

FOm anon 10 or the grou NROR10 in al
éeﬁ@f@%pagﬁfgpﬁﬂgﬁiégﬁlgining, 3-12 neﬁbered

het erocycl oal kyl or 5-12 nenbered heteroaryl,
optionally substltut-3 by one or nore ﬁﬂentical or

di fferent groupc. and R'; R',
Rig and R13 each in ndent |y of onejangt her
correspond to a ge onds to a

group Ra and the group _NR12R13 t oget her denotes a
ni trogen- containing, 3-14-nmenbered heterocycl oal kyl
optionally substitutdgd by one or nore (identical or
di fferent group(s) selected fromanong Ra and R , or
20 R" and Rig together with the atons to whi ch t hey

gﬁ & fedind fkgfl mneng %&&g&n hﬁB@E@' _iNIONO A= R e TRl et ()R,

eterocycl o nal | 'y substi'tuted by one or

O (@ NRIBMAL +SR &(IO) i-fSH(@)-Bit C gratkyp (G 1hdletlisyh €d-dyelorikyl and
?ngmﬁgegﬂeterocycloglﬂgl; R13 corresponds to a group Ra;

R’ is selected from among C;alkyl, —OCi salkyl, Cishaloalkyl, —OC;_shaloalkyl,
Cs.cycloalkyl, 3-7 membered heterocycloalkyl, all the above-mentioned groups optionally
being substituted by C.salkyl, -CN or —OH;

a) where partial structure (i) is present one of the groups R®, R’ or R®
and

b) where partial structure (ii) is present one of the groups R® or R’

has one of the partial structures (iii) to (vi)



R14, R15 and R16 each i ndependently of one another
correspond to a group Ra, WO 2009/ 003999

weoppBIReD8/ 058433 4 or Rl14 corresponds to aP@r/Be90sess433
and the group NRL5R16 togetherzdenotes a nitrogen-
cont ai ni ng, 3-14-nmenbered heterocycl oal kyl, optionally
substituted by one or nore identical or different
group(s) selected fromanong Ra and Rbo, 5 or R14 and
R 5 together with the atons to which they are bound
forma nitrogen-containing, 4-14 rrerrbered
het erocycl oal kyl , optional kY substRf\uteE by one "
nor e J\/déent,eal & differeht group(s) sel ected fr
anong “Ra“ &nd kb, and rRrésponds aRryr oupe N~g
R 7, Ri8 and RI9 each. i ndependent|y“of Bne anot her R
correspond to a group Ra, 10 or R1L7 and R18 toget her
with the atons to which {igey are boung forma
ni t r ogen- &8ht ai ni ng, menber ed h&¥er ocycl oal kyl")

opti onaIIy substi t ut ed by one or nore identical or
itk ingrn) b S BP WENRCFed RIBHIKRINGT REC HIRINreindgp gase b) the

Ehnd QR IPAD SOed e ol ATyl Coelb L SRURaRT 5 o o
mm:p@am,cm(maikﬂgz, and4}allo<ge1renber ed het er ocycl oal kyl ,
optionally substituted by one or nore identical or

gi fferent group(s) selected fromanong Ra and | e, and

R18 corresponds to a group Ra, or R18 and R19

LPYRIB St Sthuchhe (l?ts%SGhQRMérfbtfbstar@%aH{EIEOIb@}U&gClbﬂkm @bstituted

ni trogen-containing, ~20 4 nmenber ed
het enlptiuchbal Kyand RSpR] owbR! 93@Lﬂ§§?ﬁeth0fﬂ@6€1by one or
nore identical or different group(s) selected from
RiongldRedern RnpnghydrRgeh odr@esliohds to a group Ra; L
is selected fromanong -C(ONH, -NHC(O -, -C(S) NH,
RAMHESEreted fit@mong RTIE)-QORLNH-, -S(O) -, - S( 0O,
-S(0O 2-, -S(0O20-, -S(ONH, -S(O2NH, -05(O -,
of5(0) 2-, -O5(OQ N+, -05(0)2NH, -C(0)0-, -XOS-,
-C(NH)NH, -0OC(O-, 25 -0C(0)0-, -OCC(ONH, -SC(O)-
ﬂ@;%{?% ~NR gmpﬁlmﬁbnoteswﬁ(r ﬂ-@on‘ta[‘iﬁ%&& 14 mel}ﬁﬂ)%ée@)lgterocycloalkyl
02-, NHS(O 20-, -NHS(O 2NH, - 00,
dﬁh-lber@hld:temm@( S))Nbﬁal]orrsuu@mmﬁé byand ghmlorev@entlcal or different
2009/ 8)0%999 CT/ EP20 g 433 5 Y is selected from
5??6‘3@ cctefomamane Rididi®s a bond; x and y each
IR ndent,l y of one anoth hav the val u 0, 1, 2,o0r
B B AR e pdRRRHERD SronsHBoBRbRE Y 8ol
denotes hydr ogen or a group optionally substituted by
®he or nore identical or different Ro and/or R,
sel ected fromanong 5 Cl_6al kyl, 2.6 menmbered )
R&t m’rceaptmdls to €gr@ipdk caidihe groas —N?ey%ll degerlyar denotes a nitrogen-

R TR SRS bR R Tl SRl gp oo
Rtehtical OB OITRE @M chRipey) Bel¥EtO ﬁbkydm@fngﬂanhle‘newber ed

het erocycl oal kyl al kyl ; each Rb denotes a suitable
gpbstituent and is |ndependently sel ected in each case
from am)ng -OR -SR, -NRR, -ONRR, -N(OR) R, - NRI NRCR

&o% eg%‘%:\;he 'a%% hﬁﬁé %I;Q%Su ) aNmtro en—contammg,

4G(4@)1NRU€191 heteoc@) P ANAG Botiona[lCE D) sNR PH o1 &)rRore 1dent1cal or

different group(s) sclected from among R* and R”, and R" corresponds to a group R*;

R™, R" and R'® cach independently of one another correspond to a group R,
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“C(S)OR, - C(S)NRcR - C(S) SR, - C(NR9) Re, - N=CRcR,
-C(NR9) OR, - C(NR9) NRcR - C( NR9) SRe, - C( NRg) NRgNR' R,

WO ZNORYRc, - C(NORg) NRcRc, - C(NNRgRg) R PCT/EP2008/058433

- NNRgC(O) NRgRg] R, -OS5(O R, -£5(0 OR, - OS( O NReR,
_05(0) 2R 15 - 08(0) 20R, - 08( O) 2NReRe, - OC( O Re,
_OC(O OR, -0OC(O SR, - OC(O NRcR - O C(0) ] 2NReR,
- (O NRg] 2NRR, - OC(S)R, - OC(NRg) R, - OC( NRg) NRcR
-ONRgC(O R, -S(O R, -S(OOR -S(ONRCR, -S(0 2R
S(0) 20R, -S(0 2NRcR - S(0) 2] 2NReRe, - SC(O) R,
e1SC(O) OR. - SC(O) NRR - SC(S) R - SC(NR9) R - SC{ NR9) NRcRe,
“NRgC(O R -NROC(O) OR, - NRgC(O) NRCRC “NRgC( O) SR 20
Rm%ﬁ(e@diﬂg NMRRgrouplRG Gh&S)HR, groﬁjRBI(K %B Rn:gathef ﬂleﬂsNRﬁl)ngen

qu%l;@Cé%NRc X ﬁlemhqrgjge%r@%cloamgg y &ﬂa%tg CérN ne)or nlore

1dﬁ%ﬁa%ﬁ>&eﬁkwﬁﬁ9 NRgC( Nﬁ%r)“gM%Rg[ &8 2re

SNRO[C(O)]20R - NRI[ C(O) ] 2NReRe, - [ NRgO(O) ] 2R
P'NROC(O) ] 20R, NRg[ S(O) 2] 2R, N(ORg) (O R, 25

RN A NABER v DR Y %@ it e 32 bmining,

bijyah@credRGérot wasHlIsy Sptiondly s¥RGtutcaNyRthe oFNRg Rgntical or
and NNRgC%;O ) NRg Rdg while these hjval ent substi t uents
dﬁ@?r@h EyoupEs) selbdied tromrreonerR igd-Rapegrt | qorfeppppds to a group R

st ems; each R independently of one another in each

&' dmddkegaﬂymdqgmdemky of agegopthopeartsapgnidyto aggoup R’

substituted by one or nore identical or different Rd
and/ or Re, selected from anong WD 2009/ 003999
PCT/ EP2008/ 058433 6 G _6al kyl, 2-6 nenbered
REY £1dqR!® kydetheCwithhad @tahisyd) whicB tﬁ@ca«e Iboahdkfoirm a mtrogen contalnmg,
4 _16c¢ycl oal kyl al kyl loaryl, C7_16aryl al kyl

&émr@bprﬁbh@ﬂ@cmlwlkylsom@nﬁ%w&s%@tw&y&@aqrwqp pgpptlca or

TPy RGPS BB o S IR o

substituent and is independently selected in each case
P’f' om am)ng 5 -ORe, -SRe, -NReRe, - ONReRe, N( CRe) Re,

RN3an ]&N(?%Rg%gler W@%ﬁ@@g@ms t%()vé}l\cﬁégﬁeare betl%is ég@ a mtrogen ¢ontaining,

1 GUANRSNERE R&eroc IS Rnaly Sdudil e or more identical or
“TC(O NRg] 2Re, oy 3) ggg%% S %Re, -&ﬂ;ﬁmﬁeeRe
dif(e@tﬁ@@up(s@(sb]s@y érpm eand- ]@f{, rresponds to a group R,

- C(NRg) NReRe, -C(NR9) SRe - C(NR9)NRgNReRe, - C(NOR9) Re,
of2( NOR9) NReW - C(NNRgRg) Re, | 0 -] NNRgC( O NRgRg] Re,
-OS(O Re, -0OS5(0O)ORe, -0S(O NReRe, -05(0) 2Re,

RQEQIQ; ﬁ%gethe%(l@)tﬁé\l%ﬁa,to whEhOhReare-boGhOydthes nitrogen-containing,
O SRe, 0O.] 2NRe

4@[4@@11%4 mmcloalgg’( gyti@@al?( @EE(SNF@?‘E@’ ONCCEE( TG HRERR OF
Wl@%@ §fl%§t%§%gear§((% e d2 g(ﬁ% hRiSeEiﬁ‘re C{)&((Q)tg B&roup RY;

LS%%‘%#SQ{% %O%R;E%?%\IH_S% NRgR%}CCS%iI_Re_ KO-

—N qgﬁiﬂg(O)Nﬁg@@NR@gﬁﬁRe é%ﬁimﬂ —8(0)NH-, ~0S(0)-,
B TR R TR By oco

%@W’N@g S C&ﬁgSNRg NG BRI, -NHS(0)-

2OR 5_0 NRg 04)“] 2NR (F)e) [I[\IR C(ch??gh_NHC(O)NH_
e ere, - g e,
apch%%ﬁ tl‘?;' 2Re, N(ORg) C(O Re,

-N[ ¢( O Re] NReRe N[C(O) Re] 2, -N[ S(O 2Re] 2,

N[[C(O]2Re}2, -N{[C(O]20Re}2 and -N {[C(0)]2NReRe}

2 as well as the bival ent substituents =0, =S, =NR9,
=NOR9, =NNR9R9
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and =NNRgC( O) NRgRg, whil e these bival ent substituents
may only be substituents in non- aromatic ring

WQMpep999 25 each Re i ndependently of one anot MEFEP2908/058433

each case denotes hydrogen or @& group optionally
substituted by one or nore identical or different Rf
and/ or Rg, selected fromanong Cl1-6alkyl, 2-6
nmenber ed het eroal kyl, C1.6hal oal kyl, C3_10cycl oal kyl
C4_16cycl oal kyl al kyl, C6_loaryl, C7_16aryl al kyl, 5-12
menbered heteroaryl, 6-18 menber ed heteroarylalkyl

¥ 1&sblethﬁmned10h1gt@«m1¢e1$eallr Kighotemnaibandi4 menber ed

het er ocycl oal kyl al kyl ; 30 each Rf is a suitable

$ s { eddheinticpgndentlsy of ode peothartabhy tteelabet®ed, 2 or 8ach case
from anong WD 2009/ 003999 PCT/ EP2008/ 058433 7 - OR9,

eagﬁq{a m&@ﬁ@%y Qﬁagﬁcanothdﬂ(lm%se dMNoR: INRgfRS@en bk g@ep optionally

s@@@y@:@y QnEOO)TNRO R§ ntl@il o gl;q@renl B( NRF‘I Rggspz:ytctged from among

Cga%y@%%e&bggﬁ&%rgﬂ@@% kgh@l %\ﬂ&%&?ya@ﬂc@ Féégﬁcloalkylalkyl
€N, )ICQ?&rylaIE@NB) mEﬂberedi(thrdaS}f{RSI 18 mdaitRed) INRMBSR® kY1, 3-14
R ey ron o] 408 e e gg%(g?c%ylalkyl
OS NRgRg, -0OS(O 2Rg, os5(O o5(0 2
drgotes @y Iém:bsutwt@gp@mdcm@@t}gp@ﬁ@ted in each case from

%2%\1%)% N§Wﬁ%@ﬁ'@] @1@@?8 Rg%ﬁéﬁg‘; halogen, ~CN, -NC,

GRON, SO0 NBIRN, <FOFR2RE(0IRD) ZARNR R, ~C(O)SK’,

SRR B e iR

<Q N R9 b .
W&R%i@ﬁ&‘ l%%) %@(ﬂ@)gh R%CI\%RRQQ@I\I%Q%R _C(NR®NR'R®,
_ GRHC)SR) RO N BRSO (NORRIC NYGRONRR', -C(NNRIROIR',

&N%%%R@“ﬁg%s{%@%%@% 2‘&5@5‘@{?@( GIRE

NFG%%@)) NFM@RR% NRQJ@II(O)NRR
—NF@([CDﬂz@H ENR@{@(O)TE@P@ B %(S)B{u%)@{(&w%@oamg)mm

ﬁﬁ%@@éﬁ‘z ZSF&%R.FE;('\I %@kﬁf@ %)E\I&%g ]ng))fﬁ} NRIBIOR®, ~S(0),NRR®,

DH AR REREF 03RY SCN{)I@(“O)SQNMRZ ~BE(B] —SEINHBR',

b|va ent substltuent =

aPdNRRNRR O NR @(O)R«\mN%gQ(ﬁ’é@B mN&gﬁémN%LﬂoerR?@%R
g b o ¢ g o
DRSO NELRO, DA RER PRI ON-crenrer

aNR?(DQﬂRﬂGR@tQJR:wNR@NR“RF -NRACENREIHRC] -@RBRICHNOR®)R®, —NRgS(O)R ,

LA ot s BT b e
@bm g

C4 16cyc@&\ﬁ<yl aﬂ}@?\@{ag@ﬂ{?R @)T6aFM+IP§I[E(O%]ZORiZ

ncuﬂt%m(@d]m@flé% e{MR%@(O)]aREL&[ E)EOFetNR §E®)th&,y1N(ORg)C(O)R ,

ﬁ%ﬁé@% PG OYR T S R SR EDER T RACTO LOR"  and

mg RE@)IRRERY:, @t w@neas a{bocwﬁémlsab@mtsc:a@ e=g, rmgammg =NNRER®
hydr ogen, CI. 6al K -6 menbered het er oal'k

@1(1 GNMR%@((RWRgPésw xb@sb@a;mlalvklymt subxity@Es/ RY anléweawkgntuents In non-
? ﬁ‘@es 7 16aryl al kyl , 5-12 nenbered heteroaryl,

8“T§1W€ ?’anﬁéteroarylalkyl 3-14 menbered

het e pcyclo | k nd 4- red .

stk oeYEns ?rtzi/n oy oy W%C%Sﬁ denssrdbishopen C1f ghqup optionally

QR sHARE by ol SOnbie ireREYr differbeRT MHdrBrat®, §di€ted from among

tautoners, the WD 2009/ 003999 PCT/ EP2008/ 058433 8

racemates, the enantioners, the diastereoners, the

m xtures thereof, the pol ynorphs
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thereof or as pharmacol ogically acceptable salts of
all the above-nentioned forns; wth the proviso that

W@ pwoeIpbund N-(5-tent-butyl -3- PCT/EP2008/058433

{[ (2-di et hyl am no- et hyl ) - net hyl - am no] - net hyl }- 2-net h

oxy- phenyl)- 5

4-met hyl - 3-(4-pyridin-3-yl-[1.2.3]triazol -1-yl)-benzam

ide is excluded. In one aspect (Al) the invention

rel ates to conmpounds of general fornmula (1) RL RZ/L
NF\NNR3 (1) wherein Rl denotes a 5-10-nenbered
Getatybh-¢ mendmdddweﬁtrba}lkglu Esthialaalked, (Ewoml@a&yl rforecycloalkylalkyl,

tgg%{gé?@é 191k§8| dglél ?r8 rou éwhg giﬁalelﬁgere&feﬁroarylalkyl 3-14

&Bﬁb&%ﬂthb@koosyblbw%pm 419 niéhb(etdd)he%’ioc@%loaﬁ@rldlkﬂ R6 |
(ii) R3 is selected from anong

Qaé? NE‘Q 'sulba%hés’%h%gmtuerg%ngﬁi\%espen s Rhy %@ﬁi?ﬂ Eaclh case from among

y
@R4h&RoawR,,nNﬁ&l,c+M@RqR aNcRg)NB R, Malngerhefdy -NC, ~OCN,

ST aGNe 6L (TR ke SO R R ATt e

Bohsrebea)l l{tk@)]ﬁﬂi‘*weqmowmgvetegsog? og(KYOR®, aCtS)NRéR
above- nenti oned ptionally bei n% substit ug)

KY(SISR Gl YRR, CN - ROHC (B KO0 GO9RUBRR', ~CNRDS

P 28 g .al e

DRSO R, IR gthapse () 1

@{NNI@'C(@WHWQR“? OS(O))R$ DSEHONR’, @fDS((DNHeRé @SQOM\ R6
R7 has one t he ial _structures & %

S QOK" rﬁﬁéOhN@R —OCFQ@)R NOC(OJOR’ XORQ)FK 1D (

QT IRAE -Ple sk a?%k%F@:!%OFm%?EﬁSSWI@W
dDSREM@)RE— SQ@QR L ASEAOR®, H(OHNR Recdit). Rt o8O RORE-E(0),NRR®,
78 e)gtfd f e Y ertejiiL arﬁéﬁi)%%\,(tsﬁ@ﬁm nggﬁﬁhm%ﬁﬁgm

% s sel ef:?g%idf@gir{nag‘r%g% Cwlgbm eNRa@@’))@g%ﬁalth\g{gC(o;@
ISRURCONEFNBH: HERGENRT e SRICH RSB NI RTNRHRAg N ANRR,
fﬁﬁp&&%@)OR . “NREC(NRENR°R®, -NREC(NR®)SR®, -NREC(NOR®)R®, -NRES(O)R”,
_NRES(0)OR?, ~NRES(0),R®, -NRES(0),0R*®, -NRS(0);NR°R®, -NRENR:C(O)R",
“NRENREC(O)NRR®, -NRENREC(NR®)R®, -NR¥[C(O)],R’, -NR¥[C(0)].OR’,
“NRE[C(O)],NR°R®, -[NREC(0)],R®, -[NR®C(0)],0R", -NR¥[S(0)2].R®, -N(OR®)C(O)R,
~N[C(O)RINRR®, ~N[C(O)R"]5, ~N[S(0):R ]2, -N{[C(O)]:R"}2, -N{[C(0)].OR"}7 and
N{[C(O)],NR°R®}, as well as the bivalent substituents =0, =S, =NR%, =NOR?, =NNR*R*
and =NNRE&C(O)NR®R?, while these bivalent substituents may only be substituents in non-

aromatic ring systems;

each R® independently of one another in each case denotes hydrogen or a group optionally
substituted by one or more identical or different R’ and/or RS, selected from among
Ci-salkyl, 2-6 membered heteroalkyl, Cshaloalkyl, Cs_iocycloalkyl, Cy.iscycloalkylalkyl,
Cs.10aryl, Crjarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

each R is a suitable substituent and is independently selected in each case from among
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het er ocycl oal kyl or 5-12 nenbered heteroaryl,
optionally substituted by one or nore identical or

WQIRFPEPEPM group(s) selected from anong Ra andP@/EP200%058433

R', Rig and R13 each i ndependently of one anot her
correspond to a group Ra, or Rl1l corresponds to a

group Ra and the group -NR 12R13 al toget her denotes a

ni trogen- containi ng, 3-14-nenbered heterocycl oal kyl
optionally substituted by one or nore identical or

di fferent group(s) selected froma Ra and R
GRRIIRGANRRE J@i@%%ﬁ%efNW)lH)R% h@(&?ﬁﬁ%ﬁ@a&@gem@mew C, -OCN,

mbﬁﬁ%@ &SF. @6{? ton bEIPRIR" &,—@Oﬁgf’%é&?)NRhNRgRg,

GaNRd@ @&OHENRQRgf i[eJ(er)NRQJm%J FlCSS)R§el©(<Sl)©Rg,f4(QS)NRgRg,

anong corres

t .
RSk SO R 6 NEATFTRE e DRHERL | L BIR SNE o R SR,

g%#%ﬁ%@%@ﬁ?%%Bi%g&ﬂ¥§R' (ﬁﬁﬁgcorreépoﬁﬁg 13);ggroup

J@Wq@mmﬁéw Nesaﬁz;w ahBEYEIRTer OB EMDRERE, arOS(O)zRg
nltrogen con

DR,y OSUBENRERE = 9GS IR e B OaRS * TBRY RS aD P INRERS,

T N
*EID’IBWJC@R'C’hﬂS(@DRgr oBEN ORI SINNRIR®, 4€QﬁRﬁeﬂb@)z@£g —S(0):NR*R®,

v PR ca QI G RORI SHABNREIC S BB S v R

asitgm Rﬁ@m@d RRic@nd, Rixﬁzl@m@ﬁ@ mm&cge)m@eoum&a@sw
and R19 each i ndependen one anot he
QORI OPNRINR IR 2 —YRIGS KA, - m%gmft@iwwemewmgw

AR LR TR A Bk e#ﬁ%@@ﬁgﬁg T RoRRy RS OR”

ORRIQIBORY, Wg%mg wwﬁ(eﬁ@mr—mmmmgcaﬁRmR C(O)Rg
dlfferent se| ected from

RIBMRIGO PRI VR R N&?C@?&ir%ﬂcmoﬁ'g

IR AL B U R R T ISR
o[ @)RFINR'RE teﬁ[la(omeﬂz, DK (B0 FOECIQIREE] CaN (HO)OR%) and

di T ferent sel ected from anong Ra e, q

RIGETE BB 0IASS 45128 Hiechiph o oo IRIG Qi s N, NNRIRY
] t -

at (?r R i@oﬁ\p%h?{n Ie\ﬁﬁ'ﬁ s¢ @Vé}%ﬂt%%%% d@ﬁ@y BRynd LMt in non

heheitiocinglsgstbiny | optlonally substituted by one or

nore identical or different group(s) selected from

BUONRF 1B&:a&ﬂ€h581mde§ﬁdieﬁﬂ§7 of:@r[er a&@ﬂ@ﬂ dsndt@hpdrggangr aRapupoptionally
|s selected from anon

C(S) NH: ,
d by ongaynoore i¢ep %):al or dlfmrpnt R Sg%cted g @)u@?n’g%l_6alkyl, 2-6

ﬂ%&%f&f hete?%%%%)o Lﬁhaga%?»_?j?\f}’%fog %2\’"(%4690,},%(%(@ %aélfy,l, Cs.-10aryl,

CE{ PNy 1, 5- lmﬁéﬁ)lbcrecﬂﬁetelﬂ‘a(r@l) 6-18 m@ADpdheteroaSGIKyl; 3-14
m%gt(%;@% HotkpaCIgDp] and Agldity whgred he%&@a&yla'ﬂ?ﬁ( 90

)NH- and NHC( S) NH- or denotes a bond
'b@gglggtqb@ﬂegpgi@g oE@ezanothey in each case frorn among hydrogen,

C1_6alkyl, 2-6 membered heteroalkyl, Cishaloalkyl, Cs_jocycloalkyl, Csiscycloalkylalkyl,
Cs.10aryl, Crjarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

while the compounds (1) may optionally also be present in the form of the tautomers, the
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15

Y is selected fromanong -0- and -S- or denotes a
bond; x and y each independently of one another have

WO pwowelde 0, 1, 2 or 3; each Ra denotes, indePpEHEBIWD$/G58433

of one another in each case, hydrogen or a group
optionally substituted by one or nore identical or
different Rb and/or R, selected from 5 anobng
Cl. 6al kyl, 2-6 menbered heteroal kyl, Cl.6hal oal kyl,
C3_1ocycl oal kyl, C4_16cycl oal kyl al kyl, C6. 10aryl,
C7_16aryl al kyl , 5-12 nenbered hetero- aryl 6- 18

reabecse the dneheomens ythaldlagptercodacts threemixéyresithercof, the polymorphs

het er.oc cIoaIk 4-14

BeteBr Se g oAy Sl RS Ehal the abougmenipnsd forms:
substltuent anqlls |n§ﬁggndently sel ected in each case
vith the provigprdiegtheermpo NRCR ONRR “N(OR) R,

N@é@r@%ﬁ%@-@?ﬁl@aglm mp@thylbg@}lgﬂqanu ]@%@O&,ﬁcﬁ%ky-phenyl)-

AN A ol AR (AR - A R
153( RcR - C(NR9) SR, - C(NRg) NRgNRR, - C( NOR9) R,

'NRCR, - C(NNRgRg) Re, 15 -  NNRgC( O) NRgRg] R
~O8(O R -08(0) OR, - O8(0) NRcR, -OS(0) 2R - 08( 0) 20R

SRR S E LT o

-OC(NR9) NRcR  -ONRgC(O Rc, -S(OR -S(O OR -S(O NRcR,
-S(O)2Rc, -S(O20R, -S(0O 2NRcR -RS(0) 2] 2NRcR - SC(O R,
-SC(O)OR, -SC(O NRcR -SC(S)R, ;55£NR9) R 20
-SC(NR9) NRR, -NROC(O R, -NRIC(O)OR - NRgC(O) NRcRc,
-NROC(O) SR, - NRgC( OxNRY NNRgC( S) R% - NRgC( S) NRR,

- NRgC( NR9) Rc, - N=CRcNRcR gC( NR9) OR,

- NRgC( NR9) NRcR, - NRgC( NR9) RNRgC( NOR9) R, - NRgS( O) R%

“NROS(O) OR, - NRgS(O) 2R, - NR9S(O) 20R, - NRgS(0) 2NReR,

-NRgNRgC(O R - NRgNRgC( O) N %? - NRgNRgC( NRg) W

NRg[ C(0)] 2R, NRg[ C(O)] 20R, 25 - NRO[-{'BF¢i2NRcRc,

RkNRgC( 0)]2Rc, -[NRgC(O)]20Rc, -NRI[ S(0)2] 2R, .
(R ©)1B-merhh@tOh FRENRYR, optidhAyGuB} R pted My $Ho ppRjops identical or

{[C(0)1 12, .- 120W 12and a b,
d&%T%%EW%@%%é@%@?“g%&&é$ﬁg éa?%égﬂp$§F@ﬁgléﬁg§}Ptuents
R%) 2 =NNRgRg and =NNRgC( O NRgRg,

hﬁ%ﬂﬁﬁ@§@/ﬁﬁ#@ﬂé Y o5 (iBst i tuents may only be
substituents in non- aromatic ring systens; 30 each R
denot es, independentl> of one another ifi each case,
hydrogen or a gr ®ip WQ 2009/ 003999 2008/ 058433
12 optionally subst ied by one or re fidentical or
di fferent Rd and/pr Re7~sél ected fryp s
Cl. 6al kyl , 2-6 nenber ed heteroal kyl, Cl.6hal oal kyl
C3_1locycl oal kyl, 4 6cyc|oalky|alky|, C6. 10aryl, C7
16aryl al kyl, 5-12 nmenpered heteroaryl, (- 18 nenbered
het eroaryl al kyl, 3-14 nmenbered heterocycl oal kyl and
4-14 menbered 5 heterocycl oal kyl al kyl ; each Rd denotes

3SUI e n nt Ly, hsel e h
LIS VSR8 ol LS RS BB O,
@Rm)hR —SRY( ES(I])RE RS(onaP agenlkyt, CN,halddlkyl, €§I6I§dcloalkyl and
- NO2, -C(ORe, -C(OORe, -C(O NReRe,
@h@f@d h@@( RIR@]NP?e Re, C( O NRgORe, -[C(O) ] 2NRe Re,
C(O) NR 2Re, - ORe 10 - C(S) NRe
fI(@(lNR@}lg mal xl;(@mljam&yl OC1 6haloalkyl

_Cg,%@&;\lﬂz%e-? &ﬁ&éﬁ%‘g&g Cyc]o%glw?%)lglggﬁ? gg’?\ggmentloned groups optionally

being substituted by C.salkyl, -CN or —OH;
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- I NNRgC( O NRgRg] Re, -0OS(O Re, -0S(0O ORe, -0S(O) NReRe,
_OS(O 2Re, -0S(0O) 20Re, -05(0 2NReRe, -0OC(O) Re,

WO Qm@)3oRe, - OC(O) SRe, -OC(O) NReRe, - C(O ] 2RERR2008/058433

- C(O NRg] 2NrReRe, -0OC(S)Re, -6C(NR9) Re,
- OC(NR9) NReRel11l5 -ONRgC(O Re, _S(O Re, -S(O) ORe,
-S(O NReRe, _S(O) 2Re, -S(0O 20Re, _S(O 2NReRe,
[ S(O 2] 2NReRe, -SC(O Re, -SC(O ORe, -SC(O NReRe,
_SC(S)Re, -SC(NRg)Re, -SC(NR9)NReRe, -NRgC(O) Re,
-NRgC( O) ORe, - NRgC(O NReRe, -NRgC(O) SRe
a)m&%é DGR Re: () NRYCS) s of (NFOlD) Riaiior R
RgC(NR9) Re, - N=CReNReRe, - NRgC(NR9) CRe,
gC( NR9) NReRe, - NRgC(NR9) SRe, - NRgC( NOR9) Re,

)'“J%h% 36 E)cS¥RR one DIRS R*-NRIS( 0) 20Re,
NRg S(0 2%%5&%9%%5‘ %Ré ORe, - Ng?hl%igg( o) NER((e,)

O L R

NRg[S(O)2]2Re N(ORR)C(O 5%16:(0) e] NReRe, o
[C(O)

_N O 0O 2R 2
[C( «)Cﬁ? [RS( ) e] QE{]QZNReRe} as well 95!\1 N 17

blvaleht subst! duent =0 - =NR9, =NNRgRg

and =NNRgC( O) NRgRyg, whi | &'t hese bi vat ent substltuenm§

may only be substituents in non- aromatic ring

systens; g@ph Re denot es(iv) ndependent l(y) of one anot (vér

in each case, hydrogen or a group optionally

Mtdaﬁeué QR HihcORR d@buﬁ@ih%aélﬂ@l@& ikidperentdly Bf @fe&[ﬁbth‘@f and in case
/ or R sel ected from anong C1. 6al kyl,

h)etﬂirb ¢ cot lgm@rlsfatel@y lectedropmameng kydrogas Clg%ilyﬁch dafkeplkyl, -OH,

%ﬁﬁéﬁb@%’ I\z@é %ﬂangg‘ﬂ%%%ﬁ%hbe%dl%r)2”()8'9%'()3999
EeQ:T/ Eg‘eﬁfg OSE@%E%H%&&%%@%@%LKW 3-14 nenbered

hef er ocycl gal kyl al each Rf denotes a suitable
ﬁ%ﬁ??ﬂé@lfm@n@l‘?@% é?%ently sel ected in each case
from among -OR, -SRI, -NRIR, -ONRIRI, -N(OR)R,
ON( R) NR9R9 hal ogen, -CN, NC, 5 -QCN, -SCN, -NO
(ORI, C(O)OR| -(ONRIRI, -C(OSRI,
tlﬁ(gﬂ)MRleNRf Iﬁl altogXtiRrNRh @RS 2 nl.tiogé@):q)mtmmngl, 3-14 membered

h%%%fgcgpaﬂq &rﬁR} %Sgnﬁlﬁ’__@&ﬁ%f(} agy:fl %@r&g gul%% WFSDFQI or more

ideh A SRliffer &t @Féawﬁs@l&t&l fromGlrNAR) IR9%and IE; NOR) NRI RI
-C(NNR'R)RI, C(ONR 'Rh]RI, -OS(ORI,
R@:S o800 %El?\laRl Rle%{ Q)d%l%nlabmtly &ﬁ(n@)a%g‘)ﬂher é&res@(c@b%%up R?,
ONR RI, qC(O)]zNRl R, qC(O) NRh]ZNRI R,
SR, OO(NR )R, OC(NR )NRI R, C(ORI,

-RS$€ % RI rﬁ?(t 0 R o L@)]%] R| r%lup SE%D%Q Rho @%@é@ a nitrogen-

C&Qﬁl@) RB RY, merbdr&l ﬁ’éterocﬁﬁé&ﬂ@' Roptioma iR} iRt Rby one or more
R -NRhC(O) ORI, -NRhC(O NRLRI, . - NRhC(O) SRI
1®nt1 c@tﬁfemmfgmp(s)sm gpm amang R RR R,

-NRNC(NRh) R, -N=CRINRIRI, -NRIC(NR)ORI,
oNRhC( NRh) NRI R, - NRhC(NRh)SRI, - NRhC{NOR)RI,
NRhS( “NRhS(O) ORI, -NRhS(O) 2RI, -NRhS(O) 2RI,

Z&Rtlﬁlr withNRb hﬁlm@(tﬁ))wﬁkhqh they\IRh:NRIu@ @riRI Ritro gen containing,

H@T% éﬁ?&sﬁcy l%l% @t@qagﬁsht[s&%f%%wﬁézmore identical or

b
N[ C( 0%9 L%@ N[ S ( o) ZR%](légﬁlil ?I[?ﬁg(R é;\d]ﬁlg:gﬂ g%h}éﬂﬁbﬁis ito a group R,

éi)i C(l% n@b%%f??ﬁieﬁ?ﬁg{ltg o %I?el%loﬁqe} gorf\ic(csﬁ&\ﬁl {o OEI%I R?

and =NNR'C(O NK"R', while these bival ent subst Ituents
may only be substi t uents in non- aromatic ring
syst ens;
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each RO denotes, independently of one another in each
case, hydrogen or a group 25 optionally substituted by

W@ w0939 re identical or different Rh, sel ectRCAI/EP2A3/058433

anong Cl1-6al kyl, 2-6 nenberedghet eroal kyl ,
Cl1_6hal oal kyl , C3_iocycl oal kyl, C4_16cycl oal kyl al kyl
C6_ioaryl, C7_16aryl al kyl, 5- 12 nmenbered hetero-aryl,
6-18 menber ed heteroarylalkyl 3-14 nmenbered

het erocycl oal kyl and 4-14 menber ed

het erocycl oal kyl al kyl ; each Rh is sel ected
omdependent|ly of one another in each case from anong
hydrogen, 30 Cl-6al kyl, 2-6 menbered heteroal kyl,

R ®hebmaldkyd 3 0168p IRIayd teatrsyp NRER' 6h(yg:dtlcfaldkmted kyitrogen-
WO 2009/003999 PCT EP2008/ 058433 . 14

ontapagd éﬁwgﬂm oy et ?F@%é?ai%ﬁh%@iﬂ%l&f %}{bsﬂ%lteyféy one or more

@Eﬁ@?&{ §ddi £ gl%ﬁwg&adted Borhhm dﬁg@%@d@

et erocycl oa 14 nmenber
eterocycloalkylalkyl whil e the conmpounds (1) may
optionally also be in the formof the tautoners, the

h]aﬁqng?[gg %‘%3’?&}% gzﬁtﬂ%{ft !%tgﬁ Irt?/%l E edyI qi.rg er e glrnlErgfen-contalmng,
marrﬁ@ﬁ&ér&gh&&‘obycl@m@ﬁmlﬂbh@llysﬁibtsﬁtu&fd b’:}J dnetdﬂ enore identical or

above-nentioned forns; wth the proviso that the
didteprot stPuRs) sclederd frgmteymong R* and R, and R™ corresponds fo a group R,
{L(Z dlnethylan1no et hyl ) - net hyl - anlno] met hyl }-2-neth
BXy RohedyR )’ cach mdepopter8ly(af-quyrentthar @rygspqndzro 2 ggoup R,
]Jtriazol-1-yl)-benzam de is excluded. 10 In another
aspect (B!') the invention relates to conmpounds (1),
wherein Ri denotes a heteroaryl selected from anong
R‘}"’r drdye'? td@éfﬂeﬂhﬂ% the btohBZ@Which theﬁy gradolnyd formmyma@g)an-contalmng,
N N NNON NNHNNNNNHHNHN
&r 1r<{1 mm\qupchh@iermcyqlwllaﬂo@mémlé% PRSI QnfedTiTpRrE qnaﬁal or
( el e 19

B BT R opaond R, PR R LSRR (Gh group R
the group(s) is/are each |ndependently sel ected from

ng Ci 6a|ky| 2-6 menber ed heteroal kyl

17 6h I k I | oal kyl,, C4 | k k
& @5@?? Iz;[loge T _‘f@ ty? gﬁ%ﬁ;ﬁg %Véll%jh%% i) *:?g?lear %b?%ﬁfty containing,
@ 1&%5@9@@& E&el’%@§zﬁ6é}ﬁ§ lyblﬁkdﬁﬁily SLaTsﬂiﬁlté'ﬂ?W&{ee(ﬁ more identical or

het er ocycl oal kyl | nmbered heterogycl oal kyl al kyl,
difkdrent gmlpesalsklyued ﬁmamcmmi 8ul ]R land R corresponds to agroup R,
- NHC3. | ocycl oal kyl , 20 - N(C1. 6a|ky|)2
oNHC( O) C1. 6al kyl , - NHC(O) OCL1. 6al kyl ,
- NHC( O) NHC1. 6al kyl , hal ogen, -C(O) CLl. 6al kyl,
RE IR teeyedr oathkiit atonSE3 whidhkijiby arﬁ%(ﬁ)m’kmﬁahlhygen-mmining,
2009/003999 PCT/EP2008/058433 15 - _gNHO _6al kyl
4N memabersgateyoescloainds epfraaplly S‘éhsFlt"ct?f’e BORE- TR SHEY or

g Jﬁeg%? lgacﬁxﬁd@%@&ded hf @Ag\/ﬁsa&ﬁ{n Gnd wsédﬂfééf)&ﬁskw a%roup R

ecte rom-anong - CH OC1. 6al k
%&%ﬁ%ﬁé&aa{{% e _cRn—; Nb63, k¥ S)NH-. —NHC(S)—, _C(0)-, -C(S)-,
_NH-, —S(0)-, —S(0)0—, ~S(0)=, ~S(0),0-, —S(0)NH-, ~S(0),NH-, ~0S(0)-,
~0S(0)r—, ~OS(0)NH-, ~0S(0),NH-, —C(0)0—-, -C(0)S—, -C(NH)NH-, ~OC(O)-,
_0C(0)0-, ~OC(0)NH-, —~SC(0)-, ~SC(0)O—, ~SC(O)NH-, -NHC(NH)-, -NHS(0)-,
“NHS(0)O-, -NHS(0),—, -NHS(0),0—, ~NHS(0);NH-, -NHC(0)O-, -NHC(O)NH-
and -NHC(S)NH- or denotes a bond,
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NHC3. | ocycl oal kyl , N(CL. 6al kyl )2, hal ogen,
-C(O OClL. 6al kyl, C1.6al kyl and 3-14 5 nenbered

WOe0800¥9T| oal kyl . I n anot her aspect (C) the PEUVEPR0DSPS3433

relates to conpounds (1), whergin R3 is selected from
among nethyl, trifluoronethyl, ethyl, iso-propyl,
1-propyl, 1-butyl, 2-butyl, tent-butyl, fluorine,

chl orine and bronmine. In another aspect (Dl) the
invention relates to conpounds (1), wherein 10 L is
selected fromanong -C(ONH and -NHC(O-. In another
¥ petctddARymtahwng pverande$—rogldanaes ¢ borgorpounds (1),
wherein R5 is selected fromanong FFFFFFFFFF
Yehd y zach ihdden &Gty \IF ohd akotherfhake-thelvalue®, © DoB3, F F F F
F and |In another aspect (A3) the invention relates to

@&Hﬂ(’l&%ﬁ&eﬁ lﬂdep@ﬂi@ihﬁ%r Bf oddarrhaMig efhasd, hallrogé bIICd gltfoep
IS present one of the (?roups R6, R7 qr R3

b)
2911@11110 aibstiitedshyr eretasmeore jigontica op ﬁéﬁf‘é?ﬁt Roriwdor B h%@lected from

RS, Ao B lffer RDE ‘W& T Ry o

94 Bc&cld‘dll&l@lk@ﬁ@doarylm-}%ﬁyﬁﬁskyl F-02 RlemH'dﬂﬂd hefdro-aryd) 6-18 membered
_ N R 10
h@t' ' %aﬂ@w lﬁ.mqm%fed(lilqt?mm@%ﬂ?ﬂ aaﬁ}:' 4 .mefﬂ?efeﬂgn

%)8%](2 al% |;herei nbefore defined. In another aspect
?Q e I'nve t| on relates to conpounds (1), wherein

garcg)l}{"\;\c,ieﬁg S %ﬁ%ﬁl‘ta{b‘ffl@%ﬂtﬂ%ﬁ.t%nﬁ 1%1 1rn%dle %%t%%ﬁ%}egqg e?c?h_ éa;gg from
finbhg BORO-SRE I -INRRY, —@NR‘ERfe—N(OR‘I)R GINRIPR ‘KRG halogR, 162§ —NC,
NN e R R R T B
fedd)Nﬁ)gNR%@'JQC(O)NRgOR , —[C(O),NR°R®, -[C(O)NRE,RY, ~C(S)R®, ~C(S)OR®,
-C(S)NR°R®, —C(S)SR°, ~C(NR#)R, -N=CR°R, -C(NR¥)OR*, ~-C(NR®)NR‘R’,
-C(NR®)SR®, ~C(NR&NRENRR®, -C(NOR®)R®, -C(NOR#)NR‘R®, ~-C(NNRER®)R®,
_C[NNRC(O)NRERE]R®, —OS(O)R®, —OS(O)OR®, “OS(O)NRR®, ~OS(0),R",
-0S(0),0R, —0S(0),NRR, ~OC(O)R®, ~OC(0)OR’, ~OC(0)SR*, ~OC(O)NR'R’,
-O[C(0)],NR°R®, —O[C(O)NRE],NR°R®, ~OC(S)R®, “OC(NR®)R®, ~OC(NR®NR‘R’,
“ONREC(O)R®, —S(O)R®, —S(0)OR’, —S(O)NRR®, —S(0),R", ~S(0),0R’, ~S(0).NR°R’,
-[S(0),],NR°R®, ~SC(O)R®, ~SC(0)OR’, ~SC(O)NRR®, ~SC(S)R’, ~SC(NR*)R",
-SC(NR®)NR°R®, -NREC(0)R*, -NREC(0)OR’, -NR:C(0)NRR®, -NR*C(O)SR",
“NREC(O)NRENRR®, -NREC(S)R, -NREC(S)NRR®, -NREC(NR®)R’, -N=CR°NR‘R",
“NREC(NR®)OR®, -NREC(NRENRR®, -NREC(NR#)SR®, ~NR*C(NOR®)R’, -NR*S(O)R",
“NRES(0)OR®, -NRES(0),R¢, -NRES(0),0R’, ~NRES(0),NR‘R®, -NRENREC(O)R",
“NRENREC(O)NRR®, -NRENREC(NR®)R®, -NR¥[C(0)],R*, -NR¥[C(0)].OR’,
“NRE[C(O)],NRR®, -[NREC(0)],R®, -[NREC(0)],0R", -NR¥[S(O);].R*, -N(OR#)C(O)R,
~N[C(O)R‘INR R, ~N[C(O)R"]», ~N[S(0):R ]2, -N{[C(O) 2R }2, -N{[C(0)],OR}; and
“N{[C(0)],NRR}, as well as the bivalent substituents =0, =S, =NR%, =NOR?, =NNR*R*
and =NNR&C(O)NR®R?, while these bivalent substituents may only be substituents in non-

aromatic ring systems;

cach R® denotes, independently of one another in each case, hydrogen or a group



10

15

20

25

30

b) where partial structure (ii) is present R7 has the
partial structure (iii-a). In another aspect (D2) the

WO pape19039%h rel ates to conmpounds (1), wherein RBGI/EP2008/058433

denotes-NHC(O -. In another aspect (El) the invention
relates to conpounds (1), wherein L denotes-C(O NH;

WD 2009/ 003999 PCT/ EP2008/ 058433 17 the parti al
structure (i) is present and one of the groups R6, R7

or R8 has the partial structure (iii-a) or R7 has t he
partial structure (iii-d). 5 In another aspect (A5

d)m@nalrhy/ smstlmmdrtefl cateem nae ddsnical od dlffelf)nt Ritradeir R, @}ected from
wher e str re

HaPRY Gl meén i heés(f sz f1 b*)a o4 Yl Fadycyc .a.ﬁ’iyl’d)

Cl. 6byc¢()aalk}(lélkyl' t). mafyl'& 192)ryﬁ[ky(1|5 12 Mlembef Heters@l ke 61180nembered
from armngi dr ogen, %L - OCl. 6al kyl, chlorine
pystaaier]

bateronutyledey ni?lémj:mb%ed l@t@@ b [ 4rrergbaisdir ogen,
OC1. 6al kyl ; 10 or R6 has th tial
gjf?r88¥cﬁ‘¥aékﬁglﬂ?/r Ciiob), (iii-0) (iii-d) paz. ile),

%ﬂ;mg&@no&aﬁ su%@olm@%tbth'gmaép e o case from
4thbig DOR®, LSRF, —‘NR RE IONRIR®, LNIORBRS, NRONRFR®, (hiaio §elg)—CN -NC,
or (iii-h) and 15 R6 and R7 denote h dro en;

WPENe-JaN N0, NOuctNir&(OIR), F60YPRsehtO Ras@@SR)
Q?({d)Ng\')gNﬁtﬂe“ C&{;t;)%u%édli 3)0(0 ]zlgk ). d(Ur)]gR@]%% CK%R@')JC(S)OR
fG/(ISmEE{? —CR)$R° a RE)R ReR("AE()?(NRW)R?)\#e]QNRé)NR RS,

el ates to conp the artial

ol i A C%@Ré RSB L onrere e
4
Sée%“{IE (GUURIRRT MORTOISCLOSRPRAL. @%W%Bgéﬁsbw
(/CERZRID 80@5%3&&1& 80(OYRT 6OEEONDK, epC(OD$R ‘aROCHEINR R®,

RN R A EEbAKIRNorR (tr oab AR s ionmere

3@1@1}3&@)&8)—3&6% DS'R@UKW J@hRRa, LQ(G)QP&"DOS(WﬁokiLS(O)ZNR RS,

are each |ndependently of one

ES(O0 HEYR ] -RE(EIRT, -5 @RG —BREIO BYRIR . -SCA SR} k§ENRAR®,

dr io0 tit

NIV, PR @haR -SpetEoftak, SRR RIORIRR) o hEToRR:
WRWNR%NRFRWNR%@;Rﬁ aNRFCgSXQiLRb ) CRROANRSRS, -NIGRNRR®,

menbered heter oaryl a ed
R & (DRROR S RACENROBIE aRarUBO8E.  NREC(NORYR’, NRES(O)R',
heR&SB5HR" ONRKIG),KY | NRES(0),0R", “NRES(0),NR°R?, -NRENR*C(O)R",
“NRENREC(O)NRR®, -NRENREC(NR®)R, -NR¥[C(O)],R’, -NR¥[C(0)].OR’,
NRE[C(O)LNRR®, —-[NREC(0)],R®, ~[NREC(O)],OR", -NR¥[S(0),],R®, -N(OR®)C(O)R,
~N[C(O)R°INR°R®, ~N[C(O)R ]2, ~N[S(O):R°]2, ~N{[C(0)],R"}2, -N{[C(0)],OR}, and
“N{[C(0)],NR°R®}, as well as the bivalent substituents =0, =S, =NR%, =NOR?, =NNR*R*
and =NNR&C(O)NR®R?, while these bivalent substituents may only be substituents in non-

aromatic ring systems;

cach R® denotes, independently of one another in each case, hydrogen or a group
optionally substituted by one or more identical or different R' and/or RS, sclected from
among Cjalkyl, 2-6 membered heteroalkyl, C;shaloalkyl, Cs.iocycloalkyl,
Ca.scycloalkylalkyl, Ce joaryl, C7iearylalkyl, 5-12 membered heteroaryl, 6-18 membered
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each Rbl denotes a suitable substituent and is
i ndependently selected in each case from anong -OR'

WORRPRI3LC(O R, -CCONR R, -NHC(O R as wel PCHEP200#058433

bi val ent substituent =0, whilg the latter may only be
a substituent in non-aromatic ring systens; each R
denot es, i ndependently of one another in each case,
hydrogen or a group 15 optionally substituted by one
or nore identical or different Rd" and/or Rei,

sel ected from anong Cl. 6al kyl, 5-12 nenbered
Ines¢roanydalkptl, rhdl nBriberaddvbere axtlchdérot JdHhondrrbdred each

Rd' deno bi val ent substituent =0 which nay
%ﬁ@?cﬁéoékéﬂ%g ituent in non- aromatic ring systens

and each Fel 1s,ael ccted | ndenndently 1 cach eage oo
%ﬁt% et%gl _QRk| kANRgKBr —olRergr W@gg)me%mq{g- NRod2RLAN, ~NC,

ér and |ndependentI¥ of one another represent

JOCK2e3CNASNOa-NOL, r«bbmﬂ(@c)h alCoOMIRS, scia)m%%ef@@)SRg

RFENBNRoRE o ulibi BB RER: - e P “Crsrone.

SG(S@NR*@ eo( ggﬁg QIENRERE, Selertred - oRORENI (RFAINRIRY,
W2, notes a roug{optlonall substltuteq

@(NL%)SR?I: Gﬁﬁﬂé ")NBENRIRGH RE er @NORDYRVY, ~C(NNR'R"RE,
2, d

AR SRR P GROBE 03D\ AIS, ORIOMNERE -GRAAS

s (LHORY, o@lsle@)zmlﬂ%w, ,—O@(O)Rar ydc;(O)eRa,z O®ICHERE drOC(O)NRgRg

het er oar Qetero%ﬁ%lalkﬁ, a@d % .
Rl R r@.{‘é(%%&N&R <eel®) GENS: OCINR"NRR?,

SRRSO I L HORETSROLI SposEle 4
[’ﬁu)z]ﬁlsRWB—m(@RénSG{Ob@RF GO0 NETR WHSCES)Rh e SICANRARE,
SRR ANRE b s c BuORR R U PBiISRe

%@%l%ébizmﬁﬁﬁﬁﬁg —RrAeEIRA NRECRINRERY, —T@C%WﬂigoaNk@RgNRgRg

nenbered he eroar | . In ap ot her asp pect

MR G(NREIBR D HNFeC@ﬂEs)NtRSR&oﬁﬂb @(ﬂHB )@Bf,, ~NR&ERIOR 1&? RIHBhS(O)Rg

AR TtioRE e RTAIRE AIRSRONEE X ST assr Al R )R
NRNRTGOMRERZ —NR@NRW@W‘%W —&RQ[((XIO}]%RE OW@[CMD)]ZORg

2, 3- di hydr oxy r opy

SR T HOINR R KO R AN R LGk F R RO RS FYGRYCIOIRE,

N ARG e, e M BN B

aN(%gG (OJpPRARENtak Wellfas chivebivdlerithabst Hesmed €0 VES, 2@09"/ 6DBEI9=NNR"R"
PCT/ EP2008/ 0584
and NNRQC(O)NR% 13 , while these bivalent substituents may only be substituents in non-

aromatic ring systems;

cach R® denotes, independently of one another in each case, hydrogen or a group
optionally substituted by one or more identical or different R" sclected from among
Ci-salkyl, 2-6 membered heteroalkyl, Cshaloalkyl, Cs_iocycloalkyl, Cy.iscycloalkylalkyl,
Cs.10aryl, Criearylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

cach R" is selected independently of one another in each case from among hydrogen,

Ci-salkyl, 2-6 membered heteroalkyl, C;shaloalkyl, Cs_jocycloalkyl, Cyiscycloalkylalkyl,
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20 N2 \NN~NN --~/ No NNN O OHNH N~NjNH
Ds N-- NM N NNFFNOHNNOHNGF --N\/ N~N
wW@@ooj003e N dF QQ ~N N OfIkF NN\ S O O f RET/RPTV08/058433

D

NJ
NJ NJ NJ NNHNNV N~ N, NjuNDN NF, Fr~ N NN
FN NN ~Nj or N or R13 denotes Cl.6al kyl and R
and Rig together with the atons to which they are
bound form a heterocycl oal kyl, 5 selected from anong
WD 2009/ 003999 PCT/ EP2008/ 058433 21 NHz ~ - | NH
NV/ z R13 N R13iN R13i Nl R13/N R13i NY R13i S ~
RL3ayl/CREBY INKMQSRL3inpmRASi iwterarydi 041 BxhaxpberedNictoreqrylalkyl, 3-14

%@%%EN ﬁi‘rgfq]g%rfllsla%@%@?&&n@%d%t&m%cloﬁ%al@ly NNJ

while the compounds (1) may optionally also be in the form of the tautomers, the
racemates, the enantiomers, the diastereomers, the mixtures thereof, the polymorphs

thereof or as pharmacologically acceptable salts of all the above-mentioned forms;

with the proviso that the compound
N=(5-tert-butyl-3-{[(2-dimethylamino-ethyl)-methyl-amino]-methyl } -2-methoxy-phenyl)-
4-methyl-3-(4-pyridin-3-yl-[ 1.2.3]triazol-1-yl)-benzamide

is excluded.

In another aspect (B1) the invention relates to compounds (1), wherein

R! denotes a heteroaryl selected from among pyridyl, pyrimidyl, thiazolyl, imidazolyl,

pyrazolyl,
'l \ /I N ll N II III H
N/ N - N P N/ ! |/ @] ‘ |/ /N
H o N“oR NToR NN : N :

III O Ill H P P

B ~ ! N N ) -

iy » N>:O 4 /’\@ 2 N/ﬁ
NN N"H - W and N/J\é

N

In another aspect (B2) the invention relates to compounds (1), wherein

R' is mono- or polysubstituted by identical or different groups and the group(s) is/are each
independently selected from among Cjsalkyl, 2-6 membered heteroalkyl, Ci ghaloalkyl,
Cs.ocycloalkyl, Cyiscycloalkylalkyl, Ce.joaryl, Co_jsarylalkyl, 5-12 membered heteroaryl,
6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl, 4-14 membered
heterocycloalkylalkyl, -OH, —OC,alkyl, -NH,, -NHC\salkyl, -NHC3_jocycloalkyl,
—N(C\.salkyl),, -NHC(O)C; galkyl, -NHC(O)OC,salkyl, -NHC(O)NHC, salkyl, halogen,
—~C(0)Cisalkyl, —C(O)Cs_jocycloalkyl, —SCisalkyl, -C(O)OC\.salkyl,
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15

~FIl , ~O~-N,N ~FF 13iNl 13iN |l 13iN~ ~N 13 N R13
NNRRRR RI3~-N/ and R13iN Al the structura

W 2We0e399hent i oned herei nbefore relating to di PEEERIWO8/058433

nol ecul ar parts of the conmpounds according to the
invention (1) maybe conbined with one another in any
desired manner, to produce preferred conpounds (1).

The invention expressly includes all 5 the

conmbi nations of the aspects Al - A9, Bl and B2, CI,

D1- D3 and EIl with one another. In another aspect t he
BN @ralkel, aCdsando-NIdG DG hdeycloadrylitdllthe above-mentioned groups

SRS RIE tobud SEREHAR 60, Bsbni e SR B Pipgone -on.
ml%atklyp noE!,alyemalk9l, PR, MEE! kARY1, pmepmﬁmmm,
contalnlng as active 10 Substance one oOr

cNHﬁamqﬁ@b@ikylgeN@haﬂakﬁBz,rh@m% HCEYOELhealkyl, & 6a1ky1 and 3-14
acceptable salts thereof,

%ﬁ?kgﬁé%F%QMHCba%:|nat|on wi th conventional excipients
and/or carriers. WO 2009/003999 PCT/ EP2008/ 058433 22
Innanaftet Bgec@g elie hhention\relates encorepatnds (f)pwhéreinuse of
conpounds of general formula (1) for preparing a
Rhay IRCRY o hm6 AFTRREIY, itAfludromethye, dtliyeatsrprupyBndiropyl, 1-butyl,
g&myentlon of cancer, _infections, inflanmmtions and

bl reirhatydi Becameschlominesmditenings pect t he i nventi on
relates to a pharmaceutical preparation conprising a 5
conpound of general fornula (1), while the conpounds
[ma3nogiice asnstt GHAIthg/inzgngionirplatchéo eesrpAunds (Whwheraimt onrer s,
the racemates, the enantioners, the diastereoners, t he
Eﬁxsaﬁnaiﬁmﬁmﬁmmg—(KﬁéNﬁehymBB@KEfbhereof or as
phar macol ogi cal |y acceptable salts of all the above-
nmentioned forns, and at | east one other cytostatic or
Dyt agpeat(A ) ehsinbattmnaelats fid esrepaunds (Dnwhereinul a
(1). 10 Definitions As used herein, the foll ow ng
RefJ RidcicdToom@pPbig unl ess stated otherw se: The use of
the prefix C,_y, where x and y in each case denote a

nat ural nunber (x <vy), ingic es that the chain or
ring structure or the conb tijon of chaln and ngg
S d

connect|o \ag§3|s anun]ot y

m ni mum of x carbon atons aItogether The |nd|cat|on
of nunber of menbers in groups that contain one or
nDre heteroaton(s) (heteroal kyl, heterFoar¥I,F

tgf et rocyctﬁélkyl ;g:
het rocy aIkyI refeys to cthe t;EET nunber of

atoms i nal’ the Ting ‘menfier s’ or< chai n Yrenber & or 't he
t ot al of aII the ring nmenbers and chain nmenbers. 20
Alkyl is made up of the sub-groups saturated

armo FCh and urated hydrocarbon
a| iFe atteeig?; be further subdivided
carb halns th a doubl e bond (al kenyl)

and hydrocarbon chahdhs w-th a triple bond (al kynyl).
Al kenyl contains at |east one double bond, alkynyl at
Ieast one triple bond. If a hydrocarbon chai n” shoul d

g ﬁdg&t g%%t (A%ftﬁé iRBSAOR RS theBtlpaiflisql), kx@t@@tn one

b by definition it be ongs to the

e i e S

@mmbranched) and branched. If an aIkyI is

b) where partial structure (ii) is present one of the groups R® or R’
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substituted, it nmay be nono- or pol ysubstituted
i ndependently of one another at all the WO 2009/ 003999

weoppPBIReD8/ 058433 23 hydrogen-carryi ng car bREI/BP29g058433

Exanpl es of individual sub-groyps are listed bel ow

Strai ght-chai n (unbranched) or branched, saturated

hydr ocar bon chai ns: nethyl; ethyl; n-propyl; isopropyl

(1-nmethylethyl); n-butyl; 1-methyl propyl; isobutyl 5

(2-nmet hyl propyl); sec. -butyl (1-nethylpropyl); tent.

-butyl (1.1-dinmethylethyl); n-pentyl; 1-nethyl butyl;

Hasemb pf greqpytial siregpres (ijita) (@ (ighy| but yl ) ; neopent yl

(2, 2-di net hyl -propyl); n-hexyl; 2,3-dinethyl butyl;

2, 2-di net hyl butyl ; 3,3-dinethylbutyl;§2-nethyl-pentyl;

3- et hylkpettyl.; p-heptyly 2-nethyl hexyl ; ) R®

3- et hyl @xyl;\2?2¥6gméfhylpgﬁk : SR ‘</\T/

2, 3-di mefhyl pent'yl ; 2,& di nethyl pentyl ; ORY

3, 3-di nmet hyl pentyl; 2,2,3-trinethylbutyl; 10

3-et hylipant yl ; n-o@itbyl ; n-nonyl ; ireddecyl et cfii-d)

strai ght -chai ned (unbranched) or branched al kenyl :

Vi nyl (ethﬁnyl); prop-l-enyl; allyl (prgp-2-enyl);

i sopropenyli; but-I-enyl; but-2-enyl; th-Bnpnyl;

et dryiplope 2- At o~ 2 mBtRYT - prop-teenyl; v TN

1-wet hyl - prop- 2-enyl ;  1-meghyl - prop-1-enyl; * R0

1- met hyl i denepropyl; pent-I-enyl; pent-2-enyl;

pent - Jnignyl; 15 pent-4<enyl; 3-nmet hyli-fut - 3- enylii-h)

3-net hyl - but-2-enyl; 3-nethyl-but-I|-enyl; hex-I-enyl;
Q- fo; = 3 : ~4-enyl; hex-5-enyl;

%?%BdFﬁgghf¥$E%?ﬁgﬁgﬁbﬁfggﬁgﬁdinethyl- but - 2- enyl

2-met hyl i dene- 3- net hyl butyl ; 2, 3-di met hyl - but-1-enyl;

DeRuy dyplle i ine f5sRioh s 80 ¥dmpdERl enlwhedieny!

3- di met hyl but a- 1, 3- di . 20 i ght - chai
ELRe Rl T MAREEE) kynyt  propet Synyl -

prop-2-ynyl; buts| - | ; but-2-ynyl: hut3;. [ e
el tﬁ@ Erpe R gﬁy?ﬁﬁ‘%éhe %%ﬁ@r%%t “-69’3@'5,%%‘3??’,
pentyl, hexyl, heptyl, octyl, nonyl, decyl etc. unless
Bt herwi se stated are neant saturated hydrocarbon
groups wth the cgrrespondi ng nunber of carbon 25
aroofsthe igruips & 0g Ralhks ths@artsnd pegdterc{ibrdds. By the terns
propenyl, butenyl, pentenyl, hexenyl, heptenyl,

oct enyl, nonenyl, decenyl etc. unless otherw se
stated are neant unsaturated hydrocarbon groups wth
Ridas tierpagpd seiage (ebdii-Mmiiicgr dqiii-h;oms and a doubl e
bond, including all the isoneric forms, also (2)/(E)
W 2009/ 003999 PCT/ EP2008/ 058433 24 isoners, where
applicable. By the terns butadienyl, pentadienyl,

pexadi-eamlal stasRtRUIER g@ct adi enyl, nonadi enyl,
dgcadfzﬁyﬁ/%tc. ugﬂgsgk%fhermﬁse stated are neant

r . ro ith the correspondin
%E%g%#mg%ﬁ%gr oﬁﬂgggﬁgﬁagd ?3: g%uble bonds, iﬁglud:ng
all the isoneric 5 forns, also (2)/(E)-isonmers, where

' I the. - I,
ﬁg@ﬁa@q@f&sﬁe& ﬁ%@ytp?elngglgtyﬁ&y@fa%m %&m}o?tﬁ%% 3‘% ypeRaE Y

Xyn , honyny
nl es rw se stated are nmeant unsaturated

EV%P8§§%%Q§X§}bUDS with the corresponding nunber of
carbon atons and a triple bond, including all the

i soneric for By the term heteroal kyl .. are neant
07 Sipernnh Epehy s Ehbintt hemaryt (bE MielE n 10
before defined in its w dest sense by replacing, in

nﬁVﬁT@@HP%Bﬁ chai ns, one or nore of
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the groups -CH3 independently of one another by the
groups -OH, -SH or -NH2, one or nore of the groups

WO gi2/00399dependent | y of one anot her by the gr oREEEPII0S/058433

-S- or -NH , one or nore of jzhe groups H 15 by the
group -N- one or nore of the groups =CH by the group
=N-, one or nore of the groups =CH2 by the group =NH
or one or nore of the groups =CH by the group =N,
while a total of not nore than three heteroatons nay
be present in one heteroal kyl, there nust be at | east
thnpacat Bort20 (Riopredpot sween two oxygen at ons and

bet ween two sul phur atonms or between one oxygen and
oneofahd ploups RE, a0 @R Hab ehagpeotigl saactarenfiivhp nmust have
chem cal stablllty A direct result of the indirect
gefinition/derivation fromal kyl is that heteroal kyl
is made up of the sub-groups saturated hydrocarbon
Rhﬁésnt'ﬁepalttllal Qefareatian(s) . heteroal kenyl and

het eroal kynyl, and it ‘may be further subdivided into
strai ght-chain (unbranched) and 25 branched. If a

e e S

?Fi wh e%g%%%% 8%1%&1%@(12)?333@5@9”‘9 another at all the

n-carr sul phur, nitrogen and/or

R GO N BN e DA R
L B P AL i

d nethylan1noethy| (1- di et hyl am noet hyl ; 2-di et hyl -
Bhiw&cm fiom amaig Ry4rassthép p@%x,h and ~OC\.calkyl;

(1-di et hyl am nopr opyl, 2-di nethyl am nopr opyl ,

8t di et hyl am nopr opyl ); diethyl am nonet hyl ;
dlethylan1noethyl (1 -diethylam no ethy

R tvethhyhaid stouctirhyiiiyg), Giidn) hii-ari(iiod), ()lplyé) (iii-f), (iii-g) or (iii-h) and
(1-di et hyl am nopropyl, 2- diethylam no-propyl, 10
E?dmeRﬁmbaﬂéﬁgmbg@yl); di i sopr opyl ami noet hyl
(1-diisopropyl am noet hyl, 2-di- isopropylam noethyl);
B s- 2- met hoxyet hyl ami no;

[ 2- (di met hyl ami no- et hyl)-ethyl-am no] - methyl;

$f 2- f.di hysts) : r - _ d
b5 AR YR amea My BP0 M, (i o 1)

v OpoXy; nethoxynethyl
?tﬁﬁ?ﬁogﬁﬁtgﬁﬁ 4Pl bal kyl is derived from al kyl
as, herei nbefore deflned in its broadest sense, by

%Ia0|ng 15 one or nore hydrogen atons of the
Ei Eocarb chai n jnde endently of one another by
W'ﬁéﬁaﬁ SEUCtyR (S RES“He | dentical or different. A
di.rect result of the indirect deflnltlonlgerlva
R’ bas tcloprtial stregige (Hiade Qlﬂklg)b (ifi-¢).find), (Hi-¢) (i) (fll-g) or (iii-h) and
sub groups saturated hydrohal ogen chai ns, hal oal kenyl
Rideheteobykogapl . and it may be further subdi vi ded i nto
strai ght-chain (unbranched) and branched. If a
hal oal kyl is substituted, it may be nono 20 or
bohyshdysispact (A0 thmwp@tmtaltey tofompeurnga ¢hhaherin a| |
t he hydrogen-carrying carbon atons. Typical exanples
aliceparti tserdethel (Ows pro&EiBand CHF2; - CH2F; - CF2CF3;
- CHFCF3; - CH2CF3; -CF2CH3; - CHFCH3; - CF2CF2CF3;
RGPB%% ial sfalicEeieqiv)- CC1=CH2; - CBr=CH2; - Cl =CH;
-GG CF - CHFCH2CH3; - CHFCH2CF3, etc. 25 Hal ogen
enconpasses fluorine, chlorine, brom ne and/or iodine

3 RBtherQifdcP b Rthe inSrch@sitrelitesab chposids (g)", hpLin

nonocycl i ¢ hydrocarbon rings, bicyclic
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hydr ocarbon rings and spirohydrocarbon rings, while
each sub-group may be further subdivided into

W@ 2000e39¢0 and unsaturated (cycl oal kenyl). By PCI/EP2008/058433

unsaturated is neant that W 2@09/ 003999

PCT/ EP2008/ 058433 26 there is at |east one double
bond in the ring system but no aromatic systemis
formed. In bicyclic hydrocarbon rings two rings are
I i nked such that they share at | east two carbon
atons. I n spirohydrocarbon rings one carbon atom
LslpnotoatNd#§(Q)s. shared by two rings. If a cycloal kyl
is substituted, it may be nono- or pol ysubstituted

i ndependently of one another 5 at all the

Inydiodge aspeatr (A7) tig: ioeenvion relbestn caymiuods @y whersiel f as a
substituent may be attached to the nol ecul e through
RMinBRF tahl @npesiytifogen.of the ring system The
foll owi ng individual sub-groups are listed by way of
exanpl e:  nonocyclic hydrocarbon rings, saturated:

GYHofHRF 85kt (ABY ehcolvidntion reliek epesipdundsyIg] wheil ;
cycl oheptyl etc. 10 nonocyclic hydrocarbon rings,

RUSgliyEateciack Ytﬂeﬁﬁfd@ﬁ’ﬂ}t oEENE anoXE sARKAPfrdmamiing R* and
cycl obut -I-enyl; cycl obut-2-enyl; cyclopent-I-enyl;
€YCl.epaht - 2- enyl cycl opent - 3- enyl cycl ohex- I-enyl
cycl ohex- 2-enyl ; cycl ohex-3-enyl; cyclohent-I|-enyl;

Rfkddﬁbephy@rogﬂyd)r a gipap ohiortallg -seb'syﬂtutectw: meh@ptlem-léw}ical or

g%%lreglggﬁ?gl]diorél di S@p%‘% d f &gl 2 % aw%k}i g F}{ﬂldalkyl 6-18 membered
ﬁé’t&logﬂﬁ’ﬁ)z Ry11314, n%n%e@é&’ﬂleter@b’ﬁl@ﬂ%ﬁ and 45r4dh&fkéred

cyclo 2, 4-dienyl ; cyclohexa-1, 4- di enyl; cycl ohexa-
EMEKMy@n&kwekgl bi cyclic ydrocarbon ri ngs (saturated

and unsaturated): bicyclo[2.2.0]hexyl;

BiohyRY dEotes Ditirpleysubsthiay ahd{s3n@epthdantlylselected in each case from

?1'@5%&1 Ohe gl e %c«gp%?‘ Cﬁpﬁl&ﬁ“%lg@gﬁb)wl as well as the bivalent

%lﬁ)% I%Mtdl? nﬁﬁi@ fha heﬁﬁ? )naz ol W LNk @uéntdn hbRGRINtic ring systems;
nor bi cycl of 1]’hept a- 2, 5- di enyl

t
0, AL DB ol Bt o
bptiytallo suws&nﬁeouumelm ot mérpi 1dm1n1¢hl)oreihﬁferel$trR‘P ahyidr Basdented from

g%gggs; (3-68 G re%{l&meré]ﬁr Se%fetrgtjrtrgt (1)23 éﬁll] I } o[’:ezd k@%eroc% oalkyl;

Cyclqglkylalkyl denotes the conblnatlon of the alkyl
gaeh R'y cleoriFsi bigradan subsERicRetO: waichmipamby & 2 SypSEGER in non-

g§%§¥w g@§&&ﬂpgﬁﬁdest sense. The al kyl group as
S

rectly Ilnked to the nol ecul e and IS

ha‘#w% SIFSbess e8! Kol AUy ¢8I Pand 3-14

ﬁ%ﬁhﬁﬁhk%hﬂb@whﬁngﬂgroups may be effected by neans of
any suitable carbon atons. The sub-groups of alkyl

gpd cycloal kyl are also included in the conbination of
the two groups. Aryl denotes nono-, bi- or tricyclic

r| \ 14 ga
SRR RS AAL S PR B0, HOFRLLRAEL Nt i By roresen
protach whst d ﬁlttbgmcomalemgh3-dém@m@tedalhdterbq@kﬁllkyl or 5-12 membered
hydrogen carryi i ndependent |
histassyl, ingagh Cqs g’atl?nﬂﬁwu mlltFﬁ% REgne fomt’??éd?%}%@ﬂ @Ffa@m
gﬂQ?&?&M@&%dﬁbﬁlgﬂ&kﬁﬁﬁ%ﬁgmgzpOSItlOn of the ring
ys

Typi cal exanples are |isted bel ow. phenyl,

%chhgf’)ﬁe?oette?g %m(gl}po&])a pﬁa}ﬁ,‘yﬁﬂm t S@% %iﬁ br réltoge 1der/16t\}cﬂ gdrl d(l)f/flerent R

denotes the conbination of the groups al kyl and aryl
as hereinbefore defined, in 10 each case in their
br oadest sense. The al kyl group as substituent is
directly linked to the



nol ecule and is in turn substituted by an aryl group.

The al kyl and aryl may be linked in both groups via
WQp020039pbn at ons suitable for this purpose. THEI/EP2008/058433

respecti ve sub-groups of alkylk and aryl are al so

i ncluded in the conbination of the two groups. Typica

exanples are |isted below 15 benzyl; 1-phenylethyl;

2- phenyl et hyl ; phenyl vi nyl; phenylallyl etc.

Het er oaryl denotes nonocyclic aromatic rings or

polycycllc rings wth at |east one aromatic ring

ardi/ R ,@@kﬂpadénbnv\ﬁmhngtﬁr x@sﬁdﬁﬂum@@dlwl @116%@&38@1441?}’1 Co-10aryl,

P bt birons. 4r 17 B @herRorisR O o ot L By Rered

hdiglepgisiginl y of one another from anpng nitrogen,
sul phur and oxygen, while the 20 resulting group nust

?ﬁhﬁi"@ AR ¥ BB lsﬁ‘bstﬂﬂienf?l aftBis %&%Eﬂdenﬂ? sSlhsd it dicR dase from

e substitution “may be mono- or ‘pol ysubstitution in
&aoip €QRE, -MR“R halhgethyedwib@rth@ hivelgnhgpbstatpm i Qurvdiitsrthe latter

nitro |nde enden of qane anot her.
?@Y@P@gFVI %F§8Wﬁ“é§’%ﬁ%@?ﬂf%@ﬁéyﬁﬁ§5be linked to the

nol ecul e via any sujtable p t n of th r|n slédiq

sh IR ¢ trsslsRted ppdeppnden Z]é‘hea Q1R 4Mogg Awtbiog
oar furyl; thienyl;

p3prﬁﬁ 1%§%§oqﬂﬁ&£¥ﬁ£ggggs%ﬁﬂlsoxazolyl

|soth|azolyl pyrazol yl; im dazolyl; trlazolyl

: |
%yérl{"%?egy%ﬂem 3%62’%% Onﬁ%/llﬁjﬂaeg?%wwnds g'él’vo%%ggg

b ——

zz RydroRNcehsil OB amirnd iy L i ke thik pothyl £2,2- dlrnethoxyethyl
yl - N-oxi de; isoxazol yl - N-oxi de;

éﬁdkm#wamld%mefhythm’lypyc q;p_r%géfldceyclobutyl cyclopentyl;

LB ARG o et

polycycllc heteroaryl s: indolyl;

0|ndolyl;//
benzof uryl; benzothi enyl ; benzox; yI;thpag¥;T
benzothlazonI en rs vao henzi sot hi yl;

benzi ni dazolyt" Inda IsquInoIInyI qui nol inyl ;
gui noxal i nyl ; C|nnoI|nyI phthala2|nyl quinazolinyl;
benzotr|a2|ayl indo&%2|nyl oxazolopyrlqyl H

i m dazo I tthyri di i_ndol. N N
lsochra/y\?’x‘chfgﬁﬁ/ 10 tetﬁbhydfgﬁégqUInoffgyI W(
i soi ndol i nyl ; |sobenzotetrahydrofuryl
|sobenzotetrahydroth|enyI i sobenzot hi enyl ;

benzoxazo N//pyrldogyFwdyl benz ydrofury//\
benzote;ﬂgggdro-/khys ; purlny b nzodloxoly N—
phenoxazi nyl ; phenat hi azi nyl; pteridinyl; ‘
benzot hi azol yl ; |n1dazopyr|dyl |n1dazoth|azolyl
dlhydroben2|soxa2|nyl n2|soxa2bqyl benzoxazi n

di hydr obenzifso hIaZInyI nzopyranyl ; N
benzot hi-opyt \/J

chr onmonyl ; chronanonyl tetrahydrqu|no¥|ny
di hydr oqui nol i nyl ; dihydrquInoIInonyI
| hydroi soqui nol i nonyl ; dihydrocunarinyl;
I hydr oi socumari nyl; isoindolinonyl; benzodi oxanyl;
benzoxazol i nonyl ; quinolinyl-N-oxide; indolyl-Noxide;
d I I i, de: RS0
a%‘i hlgbly |an$||>lgﬁl-ag(§| IgR ﬁgu Ih’l'tc%%lﬂ?é M} Rfﬁbgé:ﬁde tly of one another denote
pht hal azi nyl - N- oxi de; indoI|Z|nyI N—OXIde
i ndazol yl - N-oxi de; benzot hi azol yl - N- oxi de;
benzi m dazol yl - N-oxi de; 20 benzo-t hi opyranyl - S- oxi de
and benzot hi opyranyl - SS-di oxi de etc. Heteroaryl al kyl
denotes the conbination of the al kyl and heteroaryl
groups defined hereinbefore, in each case in their
br oadest sense. The al kyl group as substituent is
directly Ilnked to the nDIecuIe and IS |n turn

1 . o Y "



al kyl and heteroaryl may be achieved on the al kyl side
via any carbon atons suitable for 25 this purpose and

W@ p0pKe39Pet er oaryl side by any carbon or nitr oORENER200%/858433
suitable for this purpose. Thg respective sub-groups
of al kyl and heteroaryl are also included in the
conbi nation of the two groups. WO 2009/ 003999
PCT/ EP2008/ 058433 29 By the term heterocycl oal kyl are
meant groups which are derived fromthe cycl oal kyl as
herei nbefore defined if in the hydrocarbon rings one

or nore of the grou repl acedy, f/<
i nde dent| f one anot her! by )t he gr/o ps -O f/xﬁ or |” '\
- NH- one/ nmore™ the/zzzz s = are repraced "\

by the group =N-, while not nore than five het er oat'oms

5 may be present in total, there nust be at |east gne

car bon atontbetmeen two oxygen atons and Bgtween /two

sul/ph rdatons r \bey'ween 6Mgeq{;8en and ne sul% . é/js
at ‘the Yroup'as aWhol e\nust be'cheni cakly~ S
stabl e. Heteroatonms may simultaneously be présent in '
all the possible oxidation stages (sul phur -

sul phoxi de -SO-, sul phone -SQ2-; nitrogen - N-oxide).

It is |nned|ately apparent fromt ondi r ec F
defi/ni pn/de I vatj.on. fro 10. cyrﬁsﬁikyl EEET/

het & ycloat i's madd yp of -the sub- grol

nonocycl i ¢ hetero-rings, 'bicyclic hetero-rings and
spi rohetero-rings, while each sub-group can also be

further subdi& ided into saturated/an unsat N

heterocycl o I unsat rated s that
(herer ey st o fredbe |

in_the'ring stion Lhé is at AN one«”
double bond“/but no aromatic - systemis forned. In:
bi cyclic hetero-rings two rings are |inked such that

t hey hav | east Wo at ons common. In .

SpiRQn r|n one carbon at spir IS _F
sharedby two If a meﬂerocyclo y?nﬁgtﬁ i:j
sub§ty%uted t ubstltutﬂbn/May be ndno- or\pdﬁy«/
substitution i'n each case,” at all .-the"

hydr ogen- carryi ng carbon and/or nitrogen atons,

I ndependent|y of one anothero Het er ocycl oal kyl itself
as s@ﬁs it uent e lin nzt@ the | ecul Fa an
sui thabl FPOsi ty of the syste 0 Tyéﬁ%ﬁl /
exanpl es of i'ndi vi dual §ﬁb\§roups are/%lsted Iom1<'\“/
nonocyclic heterorlngs (saturated and unsaturat ed): /i:

tetra d;ofu pyrroli |nyI p i nyl ;
pg@géyldln N4 hi azol N di giigazo nyI N
|d|nyw yra¥oli nyl ; php |nyI pi 2|nyLN\¢)

OX|ranyI aziridinyl; azetidinyl dloxanyl
azepanyl ; di azepanyl; norpholi %I; thlonnrphollnyl f/\N

N—

honnnnrphol nyl; 25 ho pi peri yl; ho pera2|nyl
mot hivoror rphoI| f\*fﬂPo ol i nyl (@?ggéée
thp@np?ph@lln N\S?S-dIOXId 1, 3- dl/awcvljanylor SN
tetrahydropyranyl tetrahydrothlopyranyl ‘
[1, 4] - oxazepanyl ; tetrahydrothienyl;
honothionorpholinyI-SS-dioxide; oxazolidinonyl;
di hydr opyrazol yl ; di hydropyrrolyl; dihydropyrazinyl;
di hydropyridyl; dihydro WO 2009/ 003999

RET4ERZQQE/ AR Aﬁ@, 30 pyrimdinyl; dihydrofuryl;
di hydr opyranyl; tetrahydrothienyl -S-oxi de;

1 or | rocycloalkyl
1O AN GLIREMr Syl G oy e bound form oyl
aHegyd frohydmongH pyranyl ; 1, 4-di hydropyri di nyl etc.
bi cyclic heterorings (saturated and unsaturated): 5
8- azabi cycl o[ 3. 2. 1] octyl ; 8-azabicyclo[5.1.0]octyl;

2- oxa- 5-azabi cycl o[ 2. 2. 1] hept yl ;

8- oxa- 3-aza- bi cycl o[ 3. 2. 1] oct yl ;

3, 8-di aza-bicycl o[ 3.2.1]octyl; 2,5-diaza-bicyclo-
[2 2. 1]hepty| 1- aza- blcyclo[2 2 2] octyl;

~ I L I T . . . ~ I L



10

bi cycl o[ 4. 2. 1] nonyl ; 2, 6-di aza- bi cycl o[ 3. 2. 2] nonyl
etc. spiro-heterorings (saturated and unsaturated): 10

WQ20984038%%- spi r o[ 4. 5] decyl ; PCT/EP2008/058433

1- oxa- 3. 8-di aza- spi ro[ 4. 5] decyd;; and

2, 6-di aza-spiro[ 3. 3] heptyl;

2, 7-di aza-spiro[ 4. 4] nonyl ; 2,6-di aza-spiro[3.4]octyl;
3, 9-di aza-spi ro[ 5. 5] undecyl ;

2,8-di aza-spiro[ 4. 5] decyl etc. Heterocycl oal kyl al kyl
denotes the conbination of the al kyl and

hete ocycl oal kyl groups defined here ‘nbefore,” |n each
case" \n t heid roa tsen, The aIk *bup\

sub§/ ueng/ ir ctly mrn ed 0N nolemufk*ﬁnd
isSinturf substr?uted by Ra heterocycloalkyl gr oup.

The linking of the al kyl and heterocycl oal kyl may be
achreved on th kyl side vita any, carbgnw‘atone

surt §or tﬁvgzpqrpo e anqu t he he erecyclo%l}%ﬂ
sirfe by any &Ar D i traegen atoneeﬁu\tablé f or
this purpose. The respectlve sub- groups of alkyl and
heterocycloalkyl are aIso i ng Iuded |n t he conblnatlon

of the two gr erm £ ut
neaﬁT/\hap a hy ro en ato that is b un dlre Iy to
the”af6n1 undér consi defation is replaced by”an her

atom or anot her group of atonms. ‘Alternatively
substltutlon may take place at a atonrlf there ansii:]

free el ronswavajlable atﬂghr pen
Eﬁbz;? g co d ti ons (nugber of h ydiogen a

of fred” ectron nDno- or polysubsﬁltutlon
may take place at an atonr Thus, for exanple, a free

25 el ectrongpair ubstltuted by two nonoval ent
substlth§§$ vaIen tltuents such as for ’
\_

N(R) C( O) NR N2 °WF
e may op L subs htwe;F ~tar gomN s, gre-N--

R F
|Ie t he blvalent substltuent =0 may .al so be a
substituent at heteroatons. Generally speaking,

substitution by. a bivalent WO 2009/ 003999

PC$§E5§QQB/05843 substltuent may only take place

atﬁney/aro gmrN systens and requires exchange for
fo gem naf™ ydrogen atons, i.e. hydrogen atons that

are bound to the sane carbon atom saturated before

the substitution or for e .ele tron p

s PRyt MU og e rc RN £ GST oG TR Bplgper parts of
Bl % %ﬁﬁdlsbelcgotﬁingtta Qhégﬁl%iﬁloh((:h'l?ma e RpighQPyRBn@4incdher in any
non-aromati c ring system addition to this, the
tlesined ‘heuinea b wfoéumrpfeuedu t:omg@tmirs €b). Ahe iysntiqnexpressly includes all

VSt b ol RGBT DR 0SBVl B

ehsndcal stability. Goups or substituents are
frequently sel ected from anong alternative gr oups/

substituents 10 with a correspondi ng g ,

@@gmqj tappast ‘(h@ ugvenf:@n rqj&te%‘gocc)omgopncés gplbtgﬁ pairmagelegicpllyacceptable
d npound according to the

?%{\jsen?{%eﬁ FO%“% (?e%?ﬁlb&alrg%@elgg the nolecule, it

shoul d al ways be borne in mnd that the respective

1;? a%%otﬁer n]%ei%l‘gﬁl% 15%%1% 9?&9&1@? to Eﬁr eVICéalﬁcgi rX%det%%Q e&%%mg as active

@ﬁ’@s&inué enc anfyay @ugpHoudds agehythl BENAR (1) or the pharrnacologlcally

%@éep{agi;s(aﬂ% %%é@)@l;;fﬁ&l;&)oﬂ%}maﬁég I)Wq pcretnggntlonglnextc)ﬁ)? Zn¥s and/or

carriers.
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c concentration chex cycl ohexane d day(s) DBAD
di -tent.-butyl -azodi carboxylate TLC thin |ayer

Weprstieaosyr aphy DCM di chl or onet hane DEA di et hBCEEPI988/058433

DI PEA N-et hyl -N, N-di i sopropyl aai ne (Hung base) DVAP

4- N, N-di met hyl am nopyri di ne DVE 1, 2-di net hoxyet hane WO

2009/ 003999 PCT/ EP2008/ 058433 32 DWF

N, N- di net hyl f ormam de DMSO di net hyl sul phoxi de EE

ethyl acetate eq equivalent(s) ESI electron spray
ionization Et ethyl EtOH ethanol h hour HATU

10-4ndthar atpeoiztbe fivamodn relatesyth fheNyshl of|, Q‘Q'rnptoendsmf@ehwl formula (1) for

uroni um t.etraf | uor,ophosphat e hex hex

ﬂ@??%}%?aﬂ@gn??e&ﬁf:ﬂ B gnrrég ea%ﬁ%%t a&d}gé géevgntlon of cancer,
NrRtibNd, 1ﬁﬂ1al}hrﬁétio$1@ﬁﬁ@ﬁl\(tbﬁﬂi‘nﬁﬁ‘e diséas6s. | R infrared

spectr oscopy cat. catalyst, catalytic cone.

concentrated b.p. boiling point LC liquid
YRR 09)aRhY 1nv|eﬁ“}@§fe|ldtéshb %@hﬂﬁﬁ&@ﬁﬁm bfépsiatie® edv@prising a

sln. solution M ]y OH net hanol " m n m nutes
WPL©umE Gif gmepalefslsnul@( )i wbﬂ@tl@moamv@@r(ébw opfisnatkysidso in the form

$]1p tg_(e: t[aﬁxg me(;ﬁ, étpi: %F@ateﬁ,ﬁﬂ%ﬂgaﬁﬁg%le%?&ln %1ar§bﬁ|reo%é’rﬁhe Rll']}a&%s thereof,

the polymorphs thercof or as pharmacologically acceptable salts of all the above-
mentioned forms, and at least one other cytostatic or cytotoxic active substance different

from formula (1).
Definitions
As used herein, the following definitions apply, unless stated otherwise:

The use of the prefix Cy.y, where x and y in each case denote a natural number (x <),
indicates that the chain or ring structure or the combination of chain and ring structure
mentioned and specified in direct connection may consist of a maximum of y and a

minimum of x carbon atoms altogether.

The indication of number of members in groups that contain one or more heteroatom(s)
(heteroalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl) refers to
the total number of atoms in all the ring members or chain members or the total of all the

ring members and chain members.

Alkyl is made up of the sub-groups saturated hydrocarbon chains and unsaturated
hydrocarbon chains, while the latter may be further subdivided into hydrocarbon chains
with a double bond (alkenyl) and hydrocarbon chains with a triple bond (alkynyl).
Alkenyl contains at least one double bond, alkynyl at least one triple bond. If a
hydrocarbon chain should have both at least one double bond and at least one triple bond,
by definition it belongs to the alkynyl sub-group. All the above-mentioned sub-groups may
be further subdivided into straight-chain (unbranched) and branched. If an alkyl is

substituted, it may be mono- or polysubstituted independently of one another at all the
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PS polystyrene Py pyridine rac racemc WO
2009/ 003999 PCT/ EP2008/ 058433 33 Rf (R f) retention

WO 2800939RP rever sed phase RT room tenper at ur ePOBAFR008/058433

t et rabut yl ammoni um fl uori de TB§U O (benzotri azol - |
-yl)-N NN, N-tetranethyl-uronium tetrafluoroborate
tenp. tenperature tent. tertiary Tf triflate TFA
trifluoroacetic acid THE tetrahydrofuran TNMS
trinmethylsilyl tRet. retention time (HPLC) TsOH
par a-t ol uenesul phonic acid UV ultraviolet Features
laydlo geaiveanty agemrtwh atdres.pr esent i nvention will becone
arent.fromthe foll own t.ai | ed Exanpl es, which
ﬁ’? ?Sr%ftlgd’tv{gé‘ P%‘J?o%ﬂ’é%aé? StS‘?E YRY- i nvention by way of
exanpl e, . w thout restrl ting its : .5 Preparation
S\ d A JAC % atyraf, g Ch mer al

UnI ess st at ed ot hervvl se, reactl ons are car

vathyl: sthormeiopy hisoprapst dr Wﬁ%‘W@thYé}a paudy !y & negdhorgropyls isogutyl

PRSIt SR TPIE)  DEIpetyty pons

mraeahﬂblamj/l wtléyrpﬂopplu isspaitel Gtractaglbutydle neqreotye 2,2 dém qhgl propyl)
an corre on n r t n n

Sherdun i Redy loarys o dehylan: SrarBahbuS S methyl-pentyl;
LK ARG 0T 135,407 me 10120094 GAIRAR: BT ERRAQRY BBRGE3

ctions are carried out in an initiator

Er;éethmbmy@entykgM -drmethlylacntﬁlx §Bed1methytl1meflb%/ 2 @ENmiethylbutyl;
eg)lfzqql3 ntaln f)e(% 2, 5o0r 20 nm),

g-re YRy - QF W ”s’%q ‘Sﬁ T omat ogr aphy For the
preparative medi um pr essure chr omat ogr aphy ( MPLC,
QedifRLchRinas Bnb¥drch€® @ ®lkanched@Renylly M I 1i pore (name:
Ganula SilTica SI-60A 35-70 gm or G 18 RP-silica gel
1

(7% I%eﬂ{é%?g; prggqeetgll’ M?PG)%@Y- N?gellsoﬁrﬂﬁé.?gl b%@'ly&@p 'bﬁQZ enyl

uséd. The thin layer c mat ogr aph
bw:%-md Dmethor- pmaaacnyﬂaaenélthﬂ mppﬂc@y@ell m@@lyg

W t r es e i nd|
PaRI P e ey Bme RO S8 S Eri bt ok ’i%t o
E)é’r'ﬁhcén}ﬂl S3-ARHyI- @dt Slléhylu§Jrﬁ@h}qfﬂultl@%ymd@eth§zpblhty1 W?gtlelﬁe& 1-enyl;
nanmed:” XTerra Prep. Ms C ?m 30 x 10
KrelcaylPhep3-cngl Geg4-enyl; hex- 5-enyl; 2,3-dimethyl- but 3- enyl 2,3-dimethyl-

but-2-enyl; 2-methylidene-3-methylbutyl; 2,3-dimethyl-but-1-enyl; hexa-1 ,3-dienyl;

hexa-1,4-dienyl; penta-1,4-dienyl; penta-1,3-dienyl; buta-1,3-dienyl;
2,3-dimethylbuta-1,3-diene etc.

straight-chain (unbranched) or branched alkynyl:

ethynyl; prop-1-ynyl; prop-2-ynyl; but-1-ynyl; but-2-ynyl; but-3-ynyl;
1-methyl-prop-2-ynyl etc.

By the terms propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl etc. unless otherwise
stated are meant saturated hydrocarbon groups with the corresponding number of carbon

atoms, including all the isomeric forms.

By the terms propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl ete.
unless otherwise stated are meant unsaturated hydrocarbon groups with the corresponding

number of carbon atoms and a double bond, including all the isomeric forms, also (2)/(E)-
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5 gm 50 x 100 mm OBD or Symmetric C 18, 5 gm 19 x
100 mmor Sunfire C 18 OBD, 19 x 100 mm 5 gm or

WEAP099Prep C 10 gm OBD 50 x 150 nm or X- Bri BGEEP208§/058433

Cl18 5 gm OBD 19 x 50 mm, Agil®gnt (naned: Zorbax SB-C8

5 gmPrepHT 21.2 x 50 nmm) and Phenonenex (named:

Gemni C 18 5 gmAXIA 21.2 x 50 mmor Genmini C 18 10

gm 15 50 x 150 mMm), the analytical HPLC (reaction
control) is carried out using colums nmade by Agil ent
(named: Zorbax SB-C8, 5 gm 21.2 x 50 mm or Zor bax

SBn@8, Bh&cgpplkablex 50 nm) and Phenonenex (naned:

Gemni C18 3 [tm2 x 30 mm). HPLC nass

Bpéet teesciapydithy] spacidicont heyadidgl, rhepmd'tehyinoctadienyl nonadienyl,
times/ M5-ESI + for characterising the exa

dasadicnd $tqy élplﬁés offermpgrstated) agopn bglilsg{%%te%‘ﬁy ﬂcar{)on groups with the
%‘g{ esﬁ%y ﬁu ‘ﬂ)éi“é)'fgat‘BBﬁ IR QAH R YoWbIE Boﬁ@sﬁlcﬂﬁlﬁoﬂ%} isomeric

gl l ent. npounds that elute at th e
fom@e,cﬂléodri)/péuaisomausewhtte appli@btd. on tine tRet. = 0.00.
The specifications for the apparatus are as foI | ows:

?h%mﬁ/%gg%%ésg%ﬁ{%ﬁ)ewﬁn@&ﬁxﬁwﬁ heptyRyll oxtyﬁﬁl nonynyl, decynyl
ar uan I—K:(H—I
. Whess O Vise étamﬁ@@?%&éya%&ﬂw?@ﬁn gpgips with the

dl §ing 2RO '@’1)@1 fi
ERSLRANE PR 98 6 TR DSRG0S e 10, o orms
0. 25 UV: 254 nm Bandwide: 1 |Injection: InJ Vol .

@bz tMDea0 betedeH Yk POTARRZONS) WSS 33 degiged @emethaﬂhl%has herein-

A TR 3o B G0 s o o

theZr&hs MM ; iR&pUB@inyI9 B Bnakbther bY- tﬁ@gﬂﬂihﬁs —QH, %H 058, onc or
solvent B In addition, the follow n %garatus
cr

gpecofthe aroupn—CEusdgpinderibnel egsest thgrggounpaQsp 55— or -NH—,

Xterra 5 m 2.1 x 50 nm Part.No. 186000594
e%rnqm%f%eémﬁp water with 0.1 % HCOOH, B:
acetonitrile with 0.1 % HCOOH HO Detection: NS
Positive and negative node Mgs range: 100 - 1200 m z
Fragmentor: 70 Gain EMV: Threshold: 1 mAU; Stepsize: 2
nm WV: 254 nmas well as 230 er Bandwi de: 8 15
Injection: Standard 1 gL Flow 0.6 nmb/mn Colum
tenp.: 35 C Gadient: 0.00 mn: 5 %solvent B
Y 5-Z99D min: 5 % 95 %olventB 20 2.50 - 4.00 min:
95 % solvent B 4.00-4.50 m-n:N95 % 5 %olventB 4.50
- 6.00 mn: 95 %solvent A |

2

one or more of the groups =CH- by the group =N—, one or more of the groups =CH, by the
group =NH or one or more of the groups =CH by the group =N, while a total of not more
than three heteroatoms may be present in one heteroalkyl, there must be at least one carbon
atom between two oxygen atoms and between two sulphur atoms or between one oxygen

and one sulphur atom and the group as a whole must have chemical stability.

A direct result of the indirect definition/derivation from alkyl is that heteroalkyl is made up
of the sub-groups saturated hydrocarbon chains with heteroatom(s), heteroalkenyl and
heteroalkynyl, and it may be further subdivided into straight-chain (unbranched) and

branched. If a heteroalkyl is substituted, it may be mono- or polysubstituted independently
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The conpounds according to the invention are prepared
by the nethods of synthesis described hereinafter, in

WaR0e/09pe substituents of the general fornul aRCHER2908/058433

t he meani ngs 25 given hereinbgfore. These nethods are
intended as an illustration of the invention, wthout
restricting its subject matter and the scope of the
conmpounds clained to these exanples. Were the

preparation of starting conpounds is not descri bed,

they are commercially obtainable or may be prepared
afftalcagothst at allghk hpdmgmammrrgjexmﬁn,rmtdhod Sitdegso rh@etcarbon atoms.

er ei t ances,.descri n the at ur.e
DR ekt PSS EER iy Bl Paddlg PRl utfhough a carbon
SYthaThidugCo ApRkAtkm depi cted in reaction schemes A to

0 can also be isol ated WD 2009/ 003999

PCT/ EP2008/ 058433 36 in formof their salts and used

as such . Such salts [e.g. halides, sulfonates (e.g.
Tosfollatvaw) gre listethbpiwayn S akamplet c. ] are obt ai ned
whenever the free base or the free acid formis
dlﬁ&ﬂiy&ﬁmnmhiehlyarduabmymmlh@tﬂwlaﬂ dimethybasiegcthyl; 2-dimethyl-
respectlvely Reacti on Sc

A R Rl
apgnogthy Piefimetggpnpreps! (I e e oD S MR g i PropyL.
biRinyehinocthyl
Em Sy n? TS SRS RLORA SR ndang bl st
B-daarhmmhmnmyb dileihdkananperylr@/dn@hﬁhmmomek@ diethylamino-propyl,

| ut d t th de to.f
Pt e Rproasl” MsepombrsRf ud s RineRLEl oy
fsaﬁrogfrl‘aﬁ?ndgtﬂyl Blstilﬁlet}ﬁ\)&y&ﬁﬁaﬁnﬂo |[§-(diﬁfeﬂiy%ilmﬁb|letM&) &Byl-amino]-

known fromthe literature usi ng

mﬂwésﬁpkiﬁ(diumgthﬂ@nawynh@l) Zttg/l-amigd4prepd:; l@mr@wethyl 2-hydroxy-
%ﬁylggg}}'géox(yﬂgopgr ouep Obt | negnr?%ol}g %8%1?&61%?? 2%&ﬂo§&thyl ctc.

obt ai nabl e or are prepared from al dehydes Z-2 t hat

Hafad d&ihval lfonobikal n&i&km@ﬁ&ﬁaﬁh&ﬁh&ad}r«)ﬁiem@emsq by replacing
met hods known fromthe |jterature,

s. of
P%OIBegrerhé{ﬁmg@ﬁ |ar0&15r®élgféhx drocaghanesiiper md?ﬂ?ad%ﬂtﬁ;ﬂﬂfé’&e another by
gg - Rom8 aﬁ‘%&ﬁ RS ﬁaﬁeéarf&qrrfawl AhiRpi I‘Elﬁﬁt SNfe indirect

yl'sil'ylacetyl ene which are
deﬁ‘m’&dsﬂdawayrom itoai alkpll ie thot hdyadkhlss nsdd ubpf thetshbggoups saturated

nown fronrghellter ture

Eraalzen chpims ot Bpia Sod balpRiiay D epfisgasnbs Sythorgpydivided ino

WQ%ﬁﬂEﬁﬁh ﬁhﬁﬁiﬂcﬂgd)oefndtﬂ}ﬁnaiédy I PEDGLIHHEILBIRA, it may be mono-
i mental procedures for the synthesis of

onmi@wlvdtstutad mﬁﬂp@hddmly iof ope snghikariat gl & Hyedrapgpwpeying carbon atoms.
t|||zrn%?g 0 %E%%oles as internedi ates are
i HRISHISSAIPES TRt 1B r ef erence to WD 2007/ 121390
and ref erences 20 c i er
st e T irsanetr anShIgdus T CEonegaa 1 aCHFCTts! Lr.CFCFs,

Copptiy 3,Wcrshch9| @(H¥CH9%’J@r—CPi|ZP—GIEFUI'EZD¢$’CSCFPaCPIFCHZCHg,
pyrazolyl's, hal o thiazolyls |0 pyrimdyls result

FoHFaHeC hedicat es e. g.
2-cycl opropyl -1 -net hyl -5-tri nmet hyl si | anyl et hynyl -

SR GRF ot Tuseitg chlorins: By S SHRBE RN -1 11 m

i dazol e, 2- trlnethyIS|IanerthynyI pyri di ne,

EyicToalieil iyyhadd @yt tht bybayloupy mion cichie hyﬂlr@adbmehhgk bicyclic

25 trinethylsilanyl ethynyl-| H pyrazol.

By ArocaEbary T1ugs i, Taxabyfpecar hem biges. W s syuereypgnay be further

P&Brdlﬁt & ngcéj Qagﬁflaotgd artd g;{mﬁﬁﬁé\f @g%lo@ﬂieﬂ?l) A?ﬁ uﬁﬁﬁfrat@@){s meant that

I'rect ese r ction ods may be
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further nodified in R in a manner known fromthe
literature or analogous to the literature to obtain

W@ eWe00398hzoi ¢ aci ds A-2. Thus, for exanple, tPHI/§P290§/858433

R1 of directly accessible bengoic acids A-2, which

consi st of a hal ogen- or am no-substituted heteroaryl,

may be 5 converted by reactions of substitution (at

the heteroaryl itself), alkylation, acylation or

addition (at the am no group of the heteroaryl). In

particular, transition netal-catal ysed cross-coupling

themds aolasst omb Hoxga borBlio Hinatiol Hstannibyt nSeareowals ylystem 1s formed. In
carri

hvldBRTaca e st 0 el mef T iy ST BaD Gl g carbon
ztt@ﬁls %%bﬂ@l%}(ﬁd)d&%oﬁ ﬂl@s er QarbbiPatdiR(spirodtin) isNANGE bIGVDIZings. If a

3-am no- 4- net hyl benzoi ¢ aci d
@clloadk(n@ sgxbstegteg wv)beur@,on%raénolwhswum ipgspendrptltiof one another

%tg’l?l ig gy(?rggen-Ca fr%(%egar ! %10_1%\5/\2(?)(2‘0:1]&1% étgélg ﬁ?? élgfg}lﬂleﬁtr 11853¢be

iftaehedlidanc osuletth@dghhny adiabln mzitide of dhehithggsystéa. mmol )
in 30 mL water is added dropwi se, stirred for another
Boe followarg wdividuel shdgroppiarp distofl Py ivewe cx#aPhen 15
heated to RT. The preC| pltate of A-la formed is
el hyx gk, patpratadedl y with water and then

freeze drled (HPLC—I\/IS: tRet. = 1.61 min; M5 (MH) + =
dye®ypropAhadyolpdusilycyicoptitys cmloh@«yi;rcefclfohcptwataazi des A-1
are obtained fromthe corresponding 3-ani nobenzoic
aC| d Z-1. AI ertngtlvely azides A-1 can be

i acids by reaction with 20

Fiis ug]%rgzelﬂg{gQ%PPFOH'L%‘E‘E’?HYQE@HEE'GB DR e S glgpent-1-eny:
&y;tg(?ﬂ&n9§ cfyl: c%lo@ﬁ l@héxe g—‘éﬁylngycq&%ﬁu ESHCH cRhex-3-enyl;

m ascor bat e hi's way
Bydlaiapt-4-cnet; hyctlolmtriennwl azmldhqptél @el,mﬁbbm -4acnyd, cyglobuta-1,3-

009/ 003999 P P2008/ 3 Procedu

Y STl AR e PR TBERY G5 TOTRES ! Semyls gyctobexa-

Z33cﬁer§ﬂ 2®cﬂah5xadﬂ Edibnll - dylctapyk 22 al EerfhA Cajiclolegte hyderdd 28 clohexa-
8 ol ) and the Bestmann- Ohira reagent

Sdlmlle@r et aI Synlett 1996, 521-522) (B-O 5.964

g, 31.05 mmol) are 5 placed in MeCH (75 nL) and

i | ' 241 g, 45.16
BRUDIRA LD RAT STl 200 9 4510

h .
etipir Ay iR B0 SR o el 2 GE: PRI 2jocor
2@2@2({@2 d]ngﬁylz(oﬁﬂahﬁﬁr)o(?sgneﬂ)l Sth@d@{XH s)uda:cyl((aec&ayaﬂmhﬁhthalene)

Bispclotbo? KIngiyh (rar b DI EIoT 52 RS b GinabRTbagieg.5-dicny)):
MR PR U e e b

[B’dﬂﬂl&b{}@(plﬁa@&k) @c.sol ution. The precipitate formed is
filtered off, washed with a little acetonitrile and
dried in the vacuum dr A 2ay be used again

A SRS fSaRuated piLEEShar ati on (HPLC- MB:

tRet, = 1.59 %S $M+H) 298) .

spiro[2.5]octyl, sp1ro[3 3]hepty spiro[4. 5]dec 2-ene, etc.

Cycloalkylalkyl denotes the combination of the alkyl and cycloalkyl groups defined
hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly

linked to the molecule and is in turn substituted by a cycloalkyl group. The linking of alkyl
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Procedure for synthesising A-2b: IN N A-1a O HO | NN
15 Z-3b A-2b 3-ethynyl pyridine Z-3b (956 ng, 9.27

WORPPORAY azi de A-la (1.64 g, 9.27 mmol) are PEKEP200§/058433

in 35 nL EtOH and 20 nL acetomiitrile. Then 11.12 nL of
sodi um ascorbate solution (1.0 M 11.12 nmol ) and
18.53 nL CuS04-sln. (0.1 M 1.85 nmmol) are added and
the m xture is stirred for 3 d at RT. For working up
the m xture is evaporated down under 20 reduced

pressure, mxed with water and adjusted to an acid pH
z(rpil-‘tycldébkybyl lhcle graaids mag e offcirdl b @@,amg@f%lg suitable carbon atoms. The

| EP20Q 8433 .3 N hydro aC| I ut
e BB IR PisiolTeE: 14 padg® bt o 2GBRAEOUPL Ao roups
little acetonitrile and dried in the vacuum dryer.
A RicABs BRNd UbL-Retritisie catbo®eihywih apldasdtohe drolﬂr)atlc ring. If an aryl
HPLC separ at i on (HPLC- M5: tRet. 1.33 min
beyisuted, 25 Jubstuper gy (e angner o5 poly Fbstitafipry ingich Ceseoat all the

d%%é pdarli rﬂgff%@piﬂg&h &g%%%&@eﬁ}g&blf k#\éald‘lg NM;E itself may be linked

-thé aivbechlcf dssobgipyunt diaray (6it2@e positdh of thasrnhg syssenpl aced
i n nmorphol i ne aind heated for 5 d at 110 C. After
Ewpalﬁga%lewe 153NSl added and the or gam c phase |s
extracted 3x th 2 N hydrochloric acid. aq
pheagk npghthyd; ulsi@@d (23-dihydroiirlenyls d i %Mﬁv@v@%%&l@d PHuorenyl, cte.
solution, again extracted 3x with DCM the conbi ned
Argalkytt dg’ru!t@etlae acvrebldaﬁl@dofdhe wgmmalkyk gridrasyleag hgrainbefore defined, in
apor at roduct
§a§eplgﬁ@ﬁé rloiaidesaf,qng% yéﬁ{ohlg as @?‘Pﬁlghe%alswlreﬁth’cﬁke)d to the
ﬁﬂ?&u@nd 2s thiumRbititufed %@tahla[aﬁ%mﬂ The alkyl and aryl may be linked in
ghosphl no) pal | adi un(11)-chl orj 8 1.19 nmol)
oilt eroupveThylysiartn deret suishis psthmqmoseﬁ e7reppRsiye aphggroups of

S e 00 i o T Do B SR 20, Then

phase is extracted 3x wth DCM The conbined organic
phpis gl xampled hicclibtabd®yaO4, filtered, evaporated down
and purified by normal phase chromat ography

b&e51; absheanRinkt; QAsheny REtye ptehyvinyatphenyletyltthe sol vent s
an internmedi ate product is obtained, which is the

ﬁekérba%eﬁt@st( I%Gﬁ&qrcﬁé Kﬂbﬁ)ﬁtl@ﬁ%@s bRy cNBrinkS@ith aFleast one

-protected al kyne
ZroBmtiC 11ng8wglch,700@g)am¢b\m)th cerrgsaReding pryil ar exstaliyl.aq@ntain i instead of

nmbi ned i 1 75
glg? o%t%ﬁlgt cag[an a'&%rfl%l%ne rfgor(e é(%‘éﬂlﬁé éin@%eﬁt h%FE?oa%ﬁlE ggcted
ﬁﬁi@g&f@l@ﬁﬁ’y 80t dnBthef frofh dMiorfy: ftrogen, ﬁﬂﬁh@aﬁ@éxﬁgﬂnﬁvﬂlﬂﬂ the

resultmg group must be chemically stable. If a heteroaryl is substituted, the substitution

may be mono- or polysubstitution in each case, at all the hydrogen-carrying carbon and/or
nitrogen atoms, independently of one another. Heteroaryl itself as substituent may be
linked to the molecule via any suitable position of the ring system, both carbon and
nitrogen.

Typical examples are listed below.

monocyclic heteroaryls:

furyl; thienyl; pyrrolyl; oxazolyl; thiazolyl; isoxazolyl; isothiazolyl; pyrazolyl; imidazolyl;
triazolyl; tetrazolyl; oxadiazolyl; thiadiazolyl; pyridyl; pyrimidyl; pyridazinyl; pyrazinyl;
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5.1 nlL) are added successively and the m xture is
stirred for 5 d at RT. The reaction mxture is

wWeeuwpHsrted down, diluted with water and the pPCT/EP2008/058433

adjusted with 1 N WD 2009/ 003999 PCT/ EP2008/ 058433 40
hydrochloric acid to pH 5. The precipitate pf A 2c
(HPLC-Ms: tRet. = 1.18 mn; M (MtH)+ = 366) is

extracted for 30 min, filtered off and dried.

Anal ogously to these procedures, further benzoic acids

A-2 are obtained fromthe corresponding A-1 or Z-1

taiadingk;, PyridyleV-orlicapesil gddioxgle; Byritilimdrv-okide auirdgzinypN-oxide;

described are. used.in.all the follqw ng reactio I
BETeHo Lo e e v Ry Pids) Rau Sy 3 pide: thiszolyt-
AfideN 0 RARAY0FAIR RIS, HRUREEH1-W-d:lid @ MidAoNgV-oXidesetrazolyl-N-oxide
am de couplings are carried out using nethods known

ftecomthe literature with the aid of comobn coupling
reagents, such as HATU or TBTU, for exanple, or the

@qngrgﬂig h@t%lro"lg jf-2 are activated using thionyl
' k 1 chloride or Ghosez reagent using
t S. 10 fromthe l.iterature to.. .0 the.
R R T SO SR RS s SR
bdIRisok£BPR ChdntRofhitizbiynasentiRdd MoB)l; infReatil] Boquiticlagtuue linyl;
by way of exanple are described therein. | . .
mlinexahiayh; gienglinHepisbalsziadhewpsrodingl berromiarinyyindelzinyle

oupl ed..ta. iy e . : ‘ ‘

T

%ﬁhi&%ﬂ@ﬂsb%ﬂiﬂlﬁiyﬁ; ligARdadimyl; IbemzoRtradgd oy isobeiGohtrmbydrothienyl;
. 2009/ 003999 PCT/ EP2008/.058433 '

sebravrethsnyl: Rsngexazolyd: pyri%lpyrljﬂyl; wtef%ﬂfﬁ%@?&“ﬁéﬁﬁhﬁm'

IR A AR oy Py B iy O
ReRAONNEHP) imidkkddaikizolpk, dihydboezisdvetingpld bBnzZisoxRARIIO REhzoxazinyl;
ﬁNﬁg@% )e%?sHo’thiaz/_i\gy ; gszo%rany ; bélnlélo&ll’iovaraniygicurl}liariﬁ%; ?socRun%?rinyl;
chromonyl; chromanonyl; tetrahydroquinolinyl; dihydroquinolinyl; dihydroquinolinonyl;
dihydroisoquinolinonyl; dihydrocumarinyl; dihydroisocumarinyl; isoindolinonyl,
benzodioxanyl; benzoxazolinonyl; quinolinyl-N-oxide; indolyl-N-oxide; indolinyl-N-oxide;
isoquinolyl-N-oxide; quinazolinyl-N-oxide; quinoxalinyl-N-oxide; phthalazinyl-N-oxide;

indolizinyl-N-oxide; indazolyl-N-oxide; benzothiazolyl-N-oxide; benzimidazolyl-N-oxide;

benzo-thiopyranyl-S-oxide and benzothiopyranyl-S,S-dioxide etc.

Heteroarylalkyl denotes the combination of the alkyl and heteroaryl groups defined
hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly
linked to the molecule and is in turn substituted by a heteroaryl group. The linking of the
alkyl and heteroaryl may be achieved on the alkyl side via any carbon atoms suitable for
this purpose and on the heteroaryl side by any carbon or nitrogen atoms suitable for this
purpose. The respective sub-groups of alkyl and heteroaryl are also included in the

combination of the two groups.
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RR ROR ORI.N(~ONNN YRaH3 RIb Exanple
conpounds of type | (benzyl ethers or benzylamnes in

WO pws9390%i tion relative to the amde |ink - FT/EP08/058433

prepared from benzyl al cohol s B¢3 either by

substitution of the 5 correspondi ng benzyl chloride by

nmeans of an am ne/ hydr oxyl am ne ROR1ONH (type la -
benzyl am ne) or am noal cohol ROR1LON( CH2) yCH (or

al koxi de, type Ib 4 benzyl-ether) or by reductive

am nation of a correspondi ng al dehyde with an am ne

B9 REGbith beiyep@cylchmlkyb erczydatrgroaps whichtase déroreddrone theecycloalkyl as

t he B-3 are reacted for

e radegReq g i5h e BFPaa TS o ohEbrotl e BRMRC T E i e
Eﬁcéd fn@éﬁé{lﬁérﬁl}l SF Rtadbict Biethd Qraipk -espogdbngNEedz Yhe or more of

loride. In the latter case the benzyl al cohol s_B-3
ﬁ’ng)grqu@s okt are @jeplzgce@ bywha gronpmoX -, while not more than five heteroatoms
%%\é ﬁ? gretrs%ntn E Gfal ﬁgllrenrfqgs‘% Rt RENShe %9 ﬁtogﬁébgbv%%}n%oeonxygen atoms

fOrmt corresponding "al S an
ERPESRELn thodGfIhiue atdis@r BeEkicdimoné dXyda (aﬁ)l\ol)léiﬁﬁblﬁrr atom and the
Na( CN) BH3 and an am ne RORL1ONH usi ng et hods known
giogpras havholq mps e chemisaipsiabls: Hetsrag appimultaaequsly be Pfesent

TP GOSRlaTE A MBEISIP Seeybigye oo

a‘:bNétbmdﬂf)l B mllrnrﬁfchatslyrﬁpbasntsfe@knm]m mglrvmtdhﬁmlslok/ldowatfondi’nm
literature. The benzyl al co 3 are s
?%yémaa ctersyeiPHEY s 3LA0E 3R O E?het SHE ZAANSiTH °°§h'é° *'?tr"ﬁ’ rings,
Efcgaﬁc ﬁé%dd“hhgﬁ gﬁ?b@leﬁk'%gﬂﬁlﬁz&zhﬁ@gach@ﬁb%%@%ﬁ aRdiveGFurther
zoic acid scri bed bove he anilines B-2
uﬂa@mmdemmmmchaﬂcyumﬂmamhete@ocyszl@llsgnyi)h &b¢ e unsaturated
own fromt ﬁellt raLnefr
o

]8]8?1}5 Q?}dﬁgl?%l%%lls%%% qu(%t s ds ias one doub?en%otntaebut no aromatic

B stdn® SeBAh P M bRyElic NtdrB-riHgh 108 kv ﬁtéthlhﬁéd sieh ek tigdyehave at least
conc. nitric acid, fumng nitric acid or njtrating

tved efomndn gmbg@qd@rﬁplmle@@r@tmtgﬁ SNQLAROR AQM (SRIERtAMYIS Shared by two
IR A LR T B U090l B0 ey

pIRHuEbS iZeachRases ol thahedrogad-caadyg nirbow aetiat togen atoms,
educts Z-4 are avail able from comrerci al. sources. h
adependenly pif encrpsathst-eHetersaclnallylatsstd ap subshifusyt mpg ge linked to the

f Ihesising the
g%ﬁe%gshg gﬁ%ﬂgﬁﬁﬁgﬂﬁﬁ%ﬂl |c %(tlgon of anot her

Typichli coambleg b irplividud lseb-grdnps ateustddeRBy. and/ or R8. (C
synthesis of B-2a - nodification of R8) a) Procedure
fdhosyent hesidringg (Bniated ind NeBtidatedb OH, NOZBF4 Mel ,

K2CO3 DCM MeCN O NO2 DMVF O N2 2. Fe, NH4d, Et CH HOB

Nz hy, olfd dAnfhd ifid2oRdid ﬂlﬁazohdln 1; imidazolinyl;
2- hydroxy 55¥%rt1%ﬁt%?%eﬁ§gldehyde Eﬂia 9. y 50.5
ymekglidisylt mezplmwl,upnp@@iewémlmrw@yl PRO0YH a)mrld@ty& azgtidigyl;
r]n%l—dloﬁ{\ Xa%g%agﬁfr Saze ?Sa%xwrré&?%&é%F%hﬁﬁ}%g%gB?leﬂo&gﬁmf}gﬁohnyl
h@mo%@eﬁdlvwlt hbﬁoﬁlpbraaiﬁgﬂ &bhﬁ)ﬂﬁ@mﬁ@lhoHnﬂ}.mhtd'im‘rph(ﬂﬁlyﬁﬂgmmde
at this tenperature The reaction mxture is di

e momholigylanet dicwideo gatiprolamatsEaheropystet t%‘r%hsfﬂg%lewpyranyl
gﬁg@a}%&n‘ﬂ, 1QAPar3Befidtyl; N th DU HMy1-$ RE1 &YKo lidinonyl;

dihydropyrazolyl; dihydropyrrolyl; dihydropyrazinyl; dihydropyridyl; dihydro-
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20 dried on Na2SO4, filtered, evaporated down using
the rotary evaporator and the internedi ate product

WQ2W8/003PL.C- MS: tRet. = 1.61 mn; MS (MtH) + = BCHEP088/058433

further reacted directly. N tyo conpound Z-4a (2.3 g,

10.1 mmol ) is taken up in DWF (20 nL), conbined wth

K2C03 (2.4 g, 17.0 mol) and stirred for 15 mn. Then

the suspension is conmbined with 25 nmethyl iodide

(0.94 nmL, 15 nmol) and stirred overnight at RT. The
reaction m xture is WO 2009/ 003999 PCT/ EP2008/ 058433

B3 ingiidinyl;etihyairo furyEt dihgdrapyranyle tatieediphigpiyh§@xids; aghediothienyl-

wéf W@gaﬁ?f’@m%ﬂgéaa QG RS saroRp Ao b pyrany

idegMetcUsi ng the rotary evaporator and the
|nterne i"at e "product Z-5a (HPLC-Ms: tRet. = 3.78 mn;
NB (N%FD+ = 238) is further reacted directly. 5 O ude
DICY orEREs((Jatpmteg ;&uue"ils taken up in a
n1xture of DCM and NECH ﬂ 10 mL), conmbined with
SdaBicycid3 2rigoctd; §-amtntyc Qs[ﬁd Os]o¢tylr dchxpor-azbicwrlel 2.1 Fepptyl;

rea tlo i.ne
DR oran vefhiEen s Sb OB 2ot 2 gbicyeto-
PhasRep§l; waaszlaqﬂcwld'\[g 2%thl|\|§®-d15£a|-biby@dﬁ[3 2Th]ect§>r genilaza-
hase 1s dried o filtered, evaporated down
&@Vﬂg[“t%é]np@ﬂa?@ @Véﬂ@ﬂéﬁlﬂﬁ 2aHBonh&tc nt er medi at e
product Z-6a 10 obtai ned (HPLC-M5: tRet. 3.49 mn;

ted directl Cr ud
%@7 (lﬁ’e*@% 3 _(%%4[@%a%éoﬁaxfd%f?%gﬁfaté%saci2 a reﬁcupyI G %He(S

E‘?g)q%a BN GO P SR, %]d%c A&% grafaz\ﬁlasbﬁé@ 3jheptyl;

il zal spird ot Ebv&ll%rsplrh@ 4least; |3gmdmacsp1fo¢5 S}Emdecyl
stirred for 1 h and filtered to renove the excess
28atagsomirel4-Siiperl €61 vent is eliminated by distillation
using the rotary 15 evaporator, the residue obtained

[
5y AR P A SR, BREER ARG o
defired hereitiypGi4, infeath exse th thant brendag oeaeethaddigl greumep substituent is

the %ﬁw%reg q:\fé? %?orlgctui ggﬂgnnﬁl & d%@ﬁ){p%%%c_a %ﬁfcycloalkyl group. The

ﬁﬂl@hg goHRla¥k 8;1 Qnd H@c&%o?&&ﬂﬁﬂ%@ﬁbe zidhlietvﬁ@ bn &Y dIky18§deBriZany carbon
are obtained fromthe correspondi ng B-1

amnsrsmdalaﬁnfshle durpose ard ethie él@ter@s(pl@ﬁléwhsgd%bwm ¢drbgr gr nitrogen

t ai na e b ocedure fo nt.h

SR Bl 5SS RS B8 By o
BbeMiso iftclufedia the SandiEut208 tHOBLOSrofsl/ EP2008/ 058433
44 Benzoic acid A—2a (524 ng, 1.8 mmol) is taken up in
4 nL DCM and 4 , conbined with oxaly @&13 q
Fo'tbe form " SWIS I e GrgEsn EXUEL et b bpERh fiHLY to the atom
2{1/%% Ocrog%-{deq quI[Le %}Jela’se,c?ég@)g ﬁBﬂ?lgr Tg[gt\#b&%ﬁll)ﬂri}gr $138p bPABIY. Alternatively
substitution may take place at an atorn 1f there are free electrons available at this atom.

Depending on the starting conditions (number of hydrogen atoms, number of free
electrons) mono- or polysubstitution may take place at an atom. Thus, for example, a free

clectron pair may be substituted by two monovalent substituents.

Bivalent substituents such as for example =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR,
=N, or the like may only be substituents at carbon atoms, while the bivalent substituent =O

may also be a substituent at heteroatoms. Generally speaking, substitution by a bivalent
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DCM and conbined with the aniline B-2a (405 ng, 1.9
mmol ) and DIPEA (0.7 nL, 5 4.0 nmol ). The reaction

WOrRP09¥9Y s stirred overnight at RT, evapor at eBCHBENP08/058433

using the rotary evaporator, sthe residue is taken up

in DMF and purified by preparative HPLC. The

product -contai ning fractions of B-3a (HPLGC-M5: tRet. =
1.99 mn; M5 (MtH)+ = 489) are freeze-dried.

Anal ogously to this procedure, further benzyl al cohols

B-3 are obtained fromthe 10 corresponding B-2- and
Abtitupitenayedtilptaks placy aProcedmatc fiog syspernhed rsiwiges| cxchiange for

é@@ihﬂf}%ﬁg@eg ?‘f?rér?s;]gihymsqtggg %togﬁ: t;lgtl\a[:llr'? b(?N\llmlq ta'thedaﬁleﬁafbon atom
satiBadd bbford thBRuBH @l i br Bfrddcle @R hir. QubkBitwtonl By d Sivalent

taken up in 2 nL DCM and conbi ned with thionyl .
pibbidnerids thesefore oplyepasrible)atwe group e Hpngr beterrgfonpied a non-aromatic
1;.Ic;:actieon m xture is stirred for 15 3 h at RT,

év%\%ytjs}gtl‘ed down, the residue is taken up in DVF (300

L), conbined with pyrrolidine (100 L, 1.2 nmol) and

Bit ddditesh tb aliis, 2hdratmRFuitdble subdtituent® daoes b sulsntienawbich is suitable,

gl!s ![h,rsplﬂ?lg&lglga %E;ag%ﬁtég gf 1%3{0 'tha‘a}%%pqleg\ég%g rtl?%(gt[lerah%%d tleg?ls {oee? Isﬁs%’e?n with

peAitaining fractions of la-1 (HPLG-MS: tRet. =
l%.{eglg%rin'tsrfﬁl; I\% (MtH) + = 542) are freeze-dried. 20

Anal ogously to this procedure further exanple )
Gormpo vnsisstifuchty pee frequendy steciehiomfangmg aft@ative groups/ substituents

correspondi B-3 interned at es,a 2009/ 003999 .
Pk EpDBUARe A ST Qe dt BPET Ly iy ind used
fe@e@te%g)éd) A&t icancdnRsbual by@rdnk fadh Oiventieh hodifB)ent Phrts M the
1. MnG2 \ O OHONZ2. Na(AcO3BH, AcOH, ONI / NN N
mRlgsyler Bisheild elwaynbe boyngiin mindsthagthe sespe@birApeadte dhbg regarded as
-.3a A Mh02 (168 ng, 1.7 mol)
Eernég%og%?nﬁg%pe%ﬁgmf%é (a:rfﬂq%ér%bbenzene and heated to 60C
for 3 h. Then the m xture is left to cool to RT, 5
filtered through Celite and the filtrate is evaporated

f 1 Srotary evaporator. The residue is
taken up in 3 nL DCM conbined with pyrrolidine (48 L,
0.59 i Jand  stiryed 1or, 15 min. Then glaci al
acetic ;a?lgsd (34 a}bsg aﬂhﬂqr‘?usi s added 9
(124.1 myc 0.586|400Jl) i s added batchw se. The
reaction Xpure|ls, stirred overni t.
evapor at B Hl“é! WA u%ii nlﬁsddmélepgpg%}?ﬂlé’\%gg 51? bingphthyl, o

LA ™2

residue|Bs taken|bgnzin a little DMF to and purified by

reparatjve HPLC] T oduct - cqnt ai ni ng fracti ons of
pr ep (szEae:g; PRI SIhofgM AL ng fraction
freeze-dBued. Anabwgbusly to this procedure further

exanpl e gonpounds;coqlfceﬁtyﬁl%nl a are obtained from

chex cyclohexane

d day(s)

DBAD di-fert.-butyl-azodicarboxylate
TLC thin layer chromatography
DCM dichloromethane

DEA dicthylamine

DIPEA N-cthyl-N,N-diisopropylamine (Hiinig base)
DMAP 4-N, N-dimethylaminopyridine
DME 1,2-dimethoxyethane




t he correspondi ng B-3 internedi at es.
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WRizappePon $ H X R$ R o, N ROR R 0. N. ROR R3

B-11

Reacti on schene
A2 0 ONNNNXZS$ NHz

OH, Owe, COEt) B-5la 15 B-4 Exanpl e conpounds of type
la (benzylamne in the mposition to the amde link 4
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can al so be prepared by a different sequence of
the reaction steps shown in reaction
reacti on schenme B-11),
ani linic_benzyl a

scheme B-1 (-
by first synthesising the
mnes B-5 using nethods known from

the lit
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reduci n
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solution

Me

methyl

MeOH

methanol

min

minutes

MPLC

medium pressure liquid chromatography

MS

mass spectrometry

NMP

N-methylpyrrolidone

NP

normal phase

n.a.

not available

Ph

phenyl

Pr

propyl

PS

polystyrene

Py

pyridine

rac

racemic

(PCHEP$008/058433
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commercially obtainable or are prepared using nethods

known fromthe |

WEQDPBIROD8/ 058433 47 Table 1 5 s R Rl RS RIPCRERX0D8/0§8433

RRo Rs Oi N N,

iterature. WO 2009/ 003999

N RSN ON\ Nsp N RIO NNROR3 H/ R3

R3 H/ 3 R Exanples la-1 to | a-266 Exanple type |b #

Structure tRet.
525 NN H N I a-
NNN 1.46 499 H
la-5 ,NOCl1 0 -

(HPLO) © M5 (MrH)+ Nla-1 N N N 1.52

2 NN1.48541 NN~ H/ Nla-3 N
Nla-4 ~N N 1.52 539 NHNN FFF
KN 1.45 615 N NNHNN Fla-6 N o

2.27 546Rf]\('Rf)H N-Netehtio factor

RP reversed phase

RT room temperature

TBAF tetrabutylammonium fluoride
O-(benzotriazol-1-yl)-N, N,N', N'-tetramethyl-uronium

TBTU
tetrafluoroborate

temp. temperature

tert. tertiary

Tf triflate

TFA trifluoroacetic acid

THF tetrahydrofuran

TMS trimethylsilyl

tRet. retention time (HPLC)

TsOH para-toluenesulphonic acid

UV ultraviolet

Features and advantages of the present invention will become apparent from the following

detailed Examples, which illustrate the fundamentals of the invention by way of example,

without restricting its scope:

Preparation of the compounds according to the invention

General

Unless stated otherwise

, all the reactions are carried out in commercially obtainable

apparatus using methods that are commonly used in chemical laboratories.

Starting materials that are sensitive to air and/or moisture are stored under protective gas

and corresponding reactions and manipulations therewith are carried out under protective

gas (nitrogen or argon).
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Fla-7 0 1.59 532 NNNNN H W 2009/003999
PCT/ EP2008/ 058433 48 # Structure tRet. (HPLC) M

WO RPN F F\ F la-8 c~, o N 1.61 546 NIPGQI/EPRORB/0§8433

FFC Fla-9 0 1.62 558 ONHsN NHNN F _F F la-10
Hcl 0 1.50 575 NNN~~ N NN H NN FF la-11 Hc' O
1.56 548 N NNHONH H NNF-F F la-12 cl 0 1.65
572 ONNN N\N HNN F ~FFla-13 0'] ¢' N 1.69 574

Microwave reactions are carried out in an initiator made by Biotage or in an Explorer

made by CEM in sealed containers (preferably 2, 5 or 20 mL), preferably with stirring.

Chromatography

For the preparative medium pressure chromatography (MPLC, normal phase) silica gel
made by Millipore (name: Granula Silica Si-60A 35-70 um) or C-18 RP-silica gel (RP-
phase) made by Macherey Nagel (name: Polygoprep 100-50 C18) is used.

The thin layer chromatography is carried out on ready-made TLC silica gel 60 plates on
glass (with fluorescence indicator F-254) made by Merck.

The preparative high pressure chromatography (HPLC) is carried out using columns made
by Waters (named: XTerra Prep. MS C18, 5 um, 30 x 100 mm or XTerra Prep. MS CI8,
5 um, 50 x 100 mm OBD or Symmetrie C18, 5 um, 19 x 100 mm or Sunfire C18 OBD,
19 x 100 mm, 5 um or Sunfire Prep C 10 um OBD 50 x 150 mm or X-Bridge Prep C18

5 um OBD 19 x 50 mm), Agilent (named: Zorbax SB-C8 5 um PrepHT 21.2 x 50 mm) and
Phenomenex (named: Gemini C18 5 um AXIA 21.2 x 50 mm or Gemini C18 10 um

50 x 150 mm), the analytical HPLC (reaction control) is carried out using columns made
by Agilent (named: Zorbax SB-C8, 5 um, 21.2 x 50 mm or Zorbax SB-C8 3.5 um

2.1 x 50 mm) and Phenomenex (named: Gemini C18 3 um 2 x 30 mm).

HPLC mass spectroscopy/UV spectrometry
The retention times/MS-ESI' for characterising the examples are obtained using an HPLC-
MS apparatus (high performance liquid chromatography with mass detector) made by

Agilent. Compounds that elute at the injection peak have the retention time tret. = 0.00.

The specifications for the apparatus are as follows:
Column: Waters, Xterra MS C18, 2.5 um, 2.1 x 30 mm, Part.No. 186000592
Eluant: A: H,0 with 0.1 % HCOOH; B: acetonitrile (HPLC grade)
Detection: MS: Positive and negative mode
Mass range: 120 — 900 m/z
Fragmentor: 120
Gain EMV: 1; Threshold: 150; Stepsize: 0.25; UV: 254 nm; Bandwide: 1
Injection: Inj. Vol. 5 uLL
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30

N NNHNN F~FJ Fla-14 Hcly o N1.63 544 N, N N
HNN FFF518 1.56 la-15 Hol o AN N1 /HN W
WQ@oP9INGDIDI9 PCT/ EP2008/ 058433 49 # Struct ur ePETREP2008/058433
(HPLC) MB (MrH)+ NN F F F las16 NC o 1.69 587 N N
NNHN NFF F la-17 HOCL 1.60 560 "ON NN,N N H
NN Fla-18 N CL 1.49 559 N NN NHNN FFF
la-19 a 0 1.42 547 HH N-~-N N NN N H

Separation:  Flow 1.10 mL/min

Column temp.: 40°C

Gradient: 0.00 min: 5 % solvent B
0.00 —2.50 min: 5 % =2 95 % solvent B
2.50 — 2.80 min: 95 % solvent B
2.81 - 3.10 min: 95 % => 5 % solvent B

In addition, the following apparatus specification is used in some cases:
Column: Waters, Xterra MS C18, 2.5 um, 2.1 x 50 mm, Part.No. 186000594
Eluant: A: deion. water with 0.1 % HCOOH; B: acectonitrile with 0.1 % HCOOH
Detection: MS: Positive and negative mode
Mass range: 100 — 1200 m/z
Fragmentor: 70
Gain EMV: Threshold: 1 mAU; Stepsize: 2 nm; UV: 254 nm as well as 230 nm;,
Bandwide: 8
Injection: Standard 1 pLL
Flow: 0.6 mL/min
Column temp.: 35 °C
Gradient: 0.00 min: 5 % solvent B
0.00 — 2.50 min: 5 % = 95 % solvent B
2.50 — 4.00 min: 95 % solvent B
4.00 — 4.50 min: 95 % > 5 % solvent B
4.50 — 6.00 min: 95 % solvent A

The compounds according to the invention are prepared by the methods of synthesis
described hereinafter, in which the substituents of the general formulae have the meanings
given hereinbefore. These methods are intended as an illustration of the invention, without
restricting its subject matter and the scope of the compounds claimed to these examples.
Where the preparation of starting compounds is not described, they are commercially
obtainable or may be prepared analogously to known compounds or methods described
herein. Substances described in the literature are prepared according to the published

methods of synthesis. Compounds depicted in reaction schemes A to O can also be isolated
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NN FF~\ 1 la-20 HG 1.45 561 N-iN N N
F, FI Fla-21 ci_ 1.61 544 CND Il 1 N~
WE29803982 22 Cl 0 1.44 615 N-N. N NN CH N
la-23 F 2.27 542 N H N. WO 2Q09/ 003999
PCT/ EP2008/ 058433 50 # Structure tRet. (HPLC) M
(MFH+ NNN F Fla-24 0 2.14 516 F NNFNNN HH
J~a, ~-'. NN FFF 1la-25 F 0 2.18 530 H~N NN
la-26 N o NN 1.32 568 Nla-27 G N N 1.59 553 N

NN H" NN
,NNHNN
N FCFERR008/058433

in form of their salts and used as such . Such salts [e.g. halides, sulfonates (¢.g. tosylates),
ammonium salts etc.] are obtained whenever the free base or the free acid form is reacted

with an appropriate acid or base, respectively.

Reaction scheme A

R R
0 C‘J Y o /¢<
NH 1. HCI, NaNO, : N

R3 2. NaN3 R3 R3

Z1 A1 A-2

The benzoic acids A-2 are obtained by methods known in the literature by diazotising
3-aminobenzoic acids Z-1 in hydrochloric NaNO, solution and reacting with sodium azide
to form the aromatic azides A-1. The cycloaddition (for inserting the group R') of the

azides A-1 is carried out using methods known from the literature using a corresponding

alkyne Z-3, CuSO, and sodium ascorbate and A-2 is obtained.

The alkynes Z-3 used to introduce the groups R! are cither commercially obtainable or are
prepared from aldehydes Z-2 that are commercially obtainable or synthesised using
methods known from the literature, ¢.g. by means of the Bestmann-Ohira reagent.
Moreover, the alkynes used may also be prepared from aryl bromides and iodides and
trimethylsilylacetylene which are commercially obtainable or synthesised by methods
known from the literature by means of a palladium-catalysed cross-coupling (Sonogashira)
and subsequent cleaving of the silyl protecting group. Experimental procedures for the
synthesis of compounds in which R! is a substituted imidazole utilizing halo imidazoles as
intermediates are incorporated in here by reference to WO 2007/121390 and references
cited therein. Other heteroaryls for R' can be introduced analogously. Sonogashira
couplings with halo pyridyls, halo imidazolyls, halo pyrazolyls, halo thiazolyls, halo
pyrimidyls result in intermediates e.g. 2-cyclopropyl-1-methyl-5-trimethylsilanylethynyl-
1H-imidazole, 2-cyclopropyl-1-methyl-4-trimethylsilanylethynyl-1H-imidazole, 2-
trimethylsilanylethynyl-pyridine, 5-trimethylsilanylethynyl-pyrimidine, 1,5-dimethyl-4-
trimethylsilanylethynyl-1H-pyrazole or 5-trimethylsilanylethynyl-thiazole.
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HZj Nla-28 HNo NNNO.0 568 NHN1a-29 NN o N
1.30 582 N- NN H\Nla-30 NJH N, NN 1.40 584 N pJ
W@2M9A0IP9 1a-31 ~IN* NN O N NN 1.30 597 N pPEI/RP200$p58433

la-32 0 N 1.62 542 ONi N,~ N37H WO 2009/ 003999

PCT/ EP2008/ 058433 51 # Structure tRet. (HPLC) M
(MH)+ N "N l1a-33 p N1.58 516 N, NNN0O Hla-34 0
N1.42 562 ~NN,N -OHN Sla-35 0 N1.59 505 ,N N
N~0o N SN N1.61 531 1a-36 ONO N N

The benzoic acids A-2 that may be obtained directly by these reaction methods may be
further modified in R" in a manner known from the literature or analogous to the literature
to obtain other benzoic acids A-2. Thus, for example, the groups R' of directly accessible
benzoic acids A-2, which consist of a halogen- or amino-substituted heteroaryl, may be
converted by reactions of substitution (at the heteroaryl itself), alkylation, acylation or
addition (at the amino group of the heteroaryl). In particular, transition metal-catalysed
cross-coupling reactions (Ullmann, Buchwald-Hartwig, Sonogashira etc.) may be carried

out on heteroarylbromides in R! in order to introduce various substituents.

Procedure for synthesising A-1a:

O o}

HOJKCQNHz 1. HCI, NaNO, HO ‘\ N,
2. NaN, &

Z-1a A-1a

3-amino-4-methylbenzoic acid Z-1a (10 g, 65.5 mmol) is taken up in 2N HCI (300 mL),
cooled to 0 °C, mixed with a solution of sodium nitrite (5.42 g, 69 mmol) in 30 mL water
and stirred for 30 min. Then a solution of sodium azide (4.73 g, 72 mmol) in 30 mL water
is added dropwise, stirred for another 30 min after the addition has finished and then
heated to RT. The precipitate of A-1a formed is filtered off, washed repeatedly with water
and then freeze-dried (HPLC-MS: tge. = 1.61 min; MS (M+H)" = 178).

Analogously to this procedure further azides A-1 are obtained from the corresponding

3-aminobenzoic acid derivatives Z-1.

Alternatively, azides A-1 can be obtained from 3-iodo-benzoic acids by reaction with
sodium azide NaN;, L-proline, an appropriate base (such as Na,CO3) in the presence of a
Cu(T) source (such as Cul or CuSQy) and a reducing agent (such as sodium ascorbate) in

DMSO. In this way, 3-iodo-4-methyl-benzoic acid yields compund A-1a.
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HN Sla-37 0 - eN1.29 547 NN 40oH S N 1a-38 1.63
545 NN NNNHN "Nla-39 0 NO.0 573 N~~.N. N J~a

WORMN00ME ' N Z | a-40 o N 1.57 558 ~N N , N-N HPQT/RP20p8/¢58433

SFla-41 , N 1.55 487 H WD33009/003999

PCT/ EP2008/ 058433 52 # Structure tRet. (HPLC) M
(MMHH+ N FF Sla-42 HON:N1.52 473 N NHN FF
S F la-43 ON 15 NN 1.56 513 ~ HN S a-44 0 NN 1.57
499 Y"':6 1 NI \' N H

Procedure for synthesising A-2a:

Z-2a Z-3a A-2a

1,5-dimethyl-1H-pyrazole-4-carbaldehyde Z-2a (2.803 g, 22.58 mmol) and the Bestmann-
Ohira reagent (S. Miiller et al. Synlert 1996, 521-522) (B-0, 5.964 g, 31.05 mmol) are
placed in MeOH (75 mL) and combined with potassium carbonate (6.241 g, 45.16 mmol).
After 3 d stirring at RT the azide A-1a (2.5 g, 14.11 mmol) is added and stirred. Then
sodium ascorbate (3.075 g, 15.52 mmol) dissolved in 12.5 mL water and 28.2 mL of a

0.1 M CuSOy-sln. (2.82 mmol) are added and the mixture is stirred for 3 d at RT. For
working up the mixture is evaporated down under reduced pressure, mixed with water and
adjusted to an acid pH (pH < 5) by the addition of 1 N hydrochloric acid solution. The
precipitate formed is filtered off, washed with a little acetonitrile and dried in the vacuum
dryer. A-2a may be used again directly or purified by RP-HPLC separation (HPLC-MS:
tree. = 1.59 min; MS (M+H)" = 298).

Procedure for synthesising A-2b:

Z-3b A-2b

3-ethynylpyridine Z-3b (956 mg, 9.27 mmol) and azide A-1a (1.64 g, 9.27 mmol) are
taken up in 35 mL EtOH and 20 mL acetonitrile. Then 11.12 mL of sodium ascorbate
solution (1.0 M, 11.12 mmol) and 18.53 mL CuSOs-sln. (0.1 M, 1.85 mmol) are added and
the mixture is stirred for 3 d at RT. For working up the mixture is evaporated down under

reduced pressure, mixed with water and adjusted to an acid pH (pH < 5) by the addition of
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N F,FSF 1a-45 0) O NNN1.54 529 HFF S/--N ~
1.46 572 la-46 ~HHNFFNN Fla-47 O N 1.55 524

W@ROORONMY H F F NN 1a-48 0 - 1.50 484 H N-~POMERI|08/¢$8433

FFN FF1a-49 YO 1.56 51030HN/ N~ ,NNNH ~ F F
NN la-50 F~ F 0 N 1.72 574 NN NN H/ WO 2009/ 003999
PCT/ EP2008/ 058433 53 # Structure tRet. (HPLC) C) M

(MiHH+ F CF NNNla-51 F o N 2.00 560 \~N- N NN F H NN
FFla-52 0 1.53 498 NNNNNII ~NN FFF

1 N hydrochloric acid solution. The precipitate formed is filtered off, washed with a little

acetonitrile and dried in the vacuum dryer.

A-2b may be further used directly or purified by RP-HPLC separation (HPLC-MS: tget. =
1.33 min; MS (M+H)" = 281).

Procedure for synthesising A2-¢

N
O—> T 4 \N
F C -
N o}
\ 1. holi - =
74 N morpholine J A-1a N
— R N — N‘N'
B 2. Sonogashira ESS HO
' 3. K,CO,, MeOH L Y
- A-2¢

Z-3c

3-bromo-5-fluoropyridine (6.29 g, 34.7 mmol) is placed in morpholine and heated for 5 d
at 110 °C. After cooling to RT , DCM is added and the organic phase is extracted 3x with 2
N hydrochloric acid. The aqueous phase is adjusted to pH 4 with sodium hydroxide
solution, again extracted 3x with DCM, the combined organic phases are dried on MgSOs,
filtered and evaporated down. The crude product (8.30 g, 23.9 mmol) is suspended in
diisopropylamine, combined with Cul (471 mg, 2.47 mmol), bis(triphenyl-
phosphino)palladium(II)-chloride (838 mg, 1.19 mmol) and trimethylsilyl-acetylene

(6.74 mL, 47.7 mmol) and stirred at 100 °C for 30 min under protective gas. Then 1 N
hydrochloric acid is added and the aqueous phase is extracted 3x with DCM. The
combined organic phases are dried on MgSOs,, filtered, evaporated down and purified by
normal phase chromatography (cyclohexane/EtOAc). After elimination of the solvents an
intermediate product is obtained, which is the still TMS-protected alkyne Z-3¢ (HPLC-
MS: tret. = 2.14 min; MS (M+H)" = 261).

TMS-protected alkyne Z-3¢ (1.98 g, 7.62 mmol) is taken up in MeOH (110 mL), combined
with K,COs (1.75 g, 12.6 mmol) and stirred for 2 h at RT. Azide A-1a (953 mg,

5.38 mmol), sodium ascorbate solution (1.0 M, 6.0 mL) and CuSOj solution (0.1 M,

5.1 mL) are added successively and the mixture is stirred for 5 d at RT. The reaction

mixture is evaporated down, diluted with water and the pH is adjusted with 1 N
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la-53 F~ NN 2.02 574 ~N/ NNFHNN F Fla-54 FCO
N1.58 556 NN,NN HN FFNIa-55HO0 0.0 541 NN

WORMNYHII® F N "N F la-56 C'~ N NN 1. 38 621 PCNEPR20DFE58433

Nla-57 HN 1.41 527 , NNN4&hl HH FNNF\ |a-58
O N1.42 527 HNNJU/ NN N 2HNN FF\ la-59 O N
1.50 555 1~ N H WD 2009/ 003999 PCT/ EP2008/ 058433 54
# Structure tRet. (HPLC) M5 (MtH)+ NNN F Fla 60 N
1.58 554 ONNNNH FNN F ,F

hydrochloric acid to pH 5. The precipitate pf A-2¢ (HPLC-MS: tger. = 1.18 min;
MS (M+H)" = 366) is extracted for 30 min, filtered off and dried.

Analogously to these procedures, further benzoic acids A-2 are obtained from the

corresponding A-1 or Z-1 and Z-3 intermediates/educts.

The benzoic acids A-2 described are used in all the following reaction sequences (Schemes
B to J) as synthesis components and in each case are coupled with anilines. These amide
couplings are carried out using methods known from the literature with the aid of common
coupling reagents, such as HATU or TBTU, for example, or the benzoic acids A-2 are
activated using thionyl chloride, oxalyl chloride or Ghosez reagent using methods known
from the literature to obtain the corresponding acid chloride and are then reacted with the
respective anilines (R>-NH,). Reaction procedures by way of example are described
therein.

Alternatively the 3-azidobenzoic acids A-1 may also be coupled to the respective aniline
(insertion of R?) and only then is the cycloaddition carried out (and optionally modification

in R") as shown in Scheme A.
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Reaction scheme B-1

R® R®
R2 1. <NO,> R6
_— — HO N\
0 2. reduction HO NH, activation
8 8

X R R

B-1 B-2 B-3

(X = H, OH, OMe, OEY) 1. SOCI,

Method A 2. R°R'°NH or
RPR'N(CH,),OH/NaH
or

1. MnO,

Method B 2. R°R'ONH,
Na(AcO),BH

AcOH

;©\N)K©N\N-.
s H

N. ¢R

R1- R R®

6 R
'?10 R o [4<N
RQ,N\M;O N)‘\CEN‘N'-
s H

Example compounds of type I (benzylethers or benzylamines in the m-position relative to
the amide link > R”) are prepared from benzylalcohols B-3 either by substitution of the
corresponding benzyl chloride by means of an amine/hydroxylamine R°R'“NH (type Ia >
benzylamine) or aminoalcohol R’R'“N(CH,),0H (or alkoxide, type Ib = benzyl-cther) or
by reductive amination of a corresponding aldehyde with an amine R°R'°NH (type Ia >
benzylamine). In the former case the benzyl alcohols B-3 are reacted for this purpose by
means of thionyl chloride using methods known from the literature to obtain the
corresponding benzyl chloride. In the latter case the benzylalcohols B-3 may be oxidised
¢.g. with MnO,, Dess-Martin-Periodinane or other common oxidising agents to form the
corresponding aldehydes and then reacted in acetic acid medium with Na(OAc);BH or
Na(CN)BHj3 and an amine R°R'NH using methods known from the literature to obtain

compounds of type Ia. The amines/hydroxylamines/aminoalcohols used are commercially
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obtainable or are synthesised using methods known from the literature.

The benzylalcohols B-3 are synthesised by an amide coupling reaction of the anilines B-2
(in order to introduce the group R?) and the corresponding benzoic acids A-2 described
above. The anilines B-2 used are commercially obtainable or are synthesised using
methods known from the literature from the corresponding carbonyl compounds B-1 by
nitrogenation, e.g. with nitronium tetrafluoroborate, conc. nitric acid, fuming nitric acid or
nitrating acid and subsequent reductions with e.g. Pd/C and hydrogen in THF, methanol or
cthanol or Fe and ammonium chloride in ethanol via various intermediate products Z. In
some cases, already nitrogenated educts Z-4 are available from commercial sources. Other
intermediate steps may also be integrated into the reaction sequence for synthesising the
amines B-2, such as the modification of another functional group in the substituents R®

and/or R®. (Cf. synthesis of B-2a 2 modification of R®)

a) Procedure for synthesising B-2a:

1. NaBH,, MeOH,
NO ,BF, Mel K,CO, DCM
Tweon NO, 2. Fe,NH,CLEIOH 1O~ NH,

o)

B-1a Z-4a Z-5a B-2a
2-hydroxy-5-tert-butylbenzaldehyde B-1a (9.0 g, 50.5 mmol) is taken up in acetonitrile
(400 mL), cooled to —30 °C, mixed batchwise with NO,BF, and stirred for 30 min. Then
the reaction mixture is allowed to warm up to —15 °C within 1 h and stirred for a further
30 min at this temperature. The reaction mixture is diluted with EtOAc and the organic
phase is washed with sat. NaHCOs solution and sat. NaCl solution. The organic phase is
dried on Na,SO,, filtered, evaporated down using the rotary evaporator and the

intermediate product Z-4a (HPLC-MS: trer. = 1.61 min; MS (M+H)" = 224) is further
reacted directly.
Nitro compound Z-4a (2.3 g, 10.1 mmol) is taken up in DMF (20 mL), combined with

K,COs (2.4 g, 17.0 mmol) and stirred for 15 min. Then the suspension is combined with

methyl iodide (0.94 mL, 15 mmol) and stirred overnight at RT. The reaction mixture is
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diluted with EtOAc and the organic phase is washed twice with water and once with sat.

NaCl solution. The organic phase is dried on Na,SOs, filtered, evaporated down using the
rotary evaporator and the intermediate product Z-5a (HPLC-MS: trer. = 3.78 min; MS
(M+H)" = 238) is further reacted directly.

Crude product Z-5a (1.05 g, 4.0 mmol) is taken up in a mixture of DCM and MeOH (1:1,
10 mL), combined with NaBH4 (193 mg, 5.1 mmol) and stirred for 30 min at RT. The
reaction mixture is combined with 2 N NaOH solution, extracted twice with DCM and the
organic phase is washed with sat. NaCl solution. The organic phase is dried on Na;SOs,
filtered, evaporated down using the rotary evaporator and the intermediate product Z-6a

obtained (HPLC-MS: tge. = 3.49 min; MS (M+H)" = 240) is further reacted directly.

Crude product Z-6a (910 mg, 3.8 mmol) is taken up in EtOH (5 mL), combined with
NH,CI (110 mg, 1.9 mmol) and water (5 mL) and heated to 75°C. Then iron powder (2.1 g,
38 mmol) is added batchwise, the reaction mixture is stirred for 1 h and filtered to remove
the excess iron powder. The solvent is eliminated by distillation using the rotary
evaporator, the residue obtained is taken up in EtOAc and the organic phase is washed
twice with sat. NaCl solution. The organic phase is dried on MgSOy, filtered and
evaporated down using the rotary evaporator and yields product B-2a (HPLC-MS: tget. =
1.50 min; MS (M+H)" = 210).

Analogously to these procedures, further anilines B-2 are obtained from the corresponding

B-1 intermediates/educts or the corresponding commercially obtainable educt.

b) Procedure for synthesising B-3a:

Ny
\ |
A-2a
e
HO Q =
NH, HO Nog
0 N N
- H
_0

B-2a B-3a
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Benzoic acid A-2a (524 mg, 1.8 mmol) is taken up in 4 mL DCM and 4 mL THF,
combined with oxalyl chloride (0.3 mL, 3.5 mmol) and one drop of DMF, stirred for 1 h at
RT and then evaporated down using the rotary evaporator. The residue is taken up in 8 mL
DCM and combined with the aniline B-2a (405 mg, 1.9 mmol) and DIPEA (0.7 mL,

4.0 mmol). The reaction mixture is stirred overnight at RT, evaporated down using the
rotary evaporator, the residue is taken up in DMF and purified by preparative HPLC. The
product-containing fractions of B-3a (HPLC-MS: tge. = 1.99 min; MS (M+H)" = 489) are

freeze-dried.

Analogously to this procedure, further benzylalcohols B-3 are obtained from the

corresponding B-2- and A-2 intermediates.

¢) Procedure for synthesising Ia-1 (benzyl chloride route, method A):

\ \
N~ N

N
\ ! \ !
SOCl,, pyrrolidine
-
o = N C\ o == N
HO N)K[:L N’ N N))\(:L N’
H H
o 0

B-3a la-1

Benzylalcohol B-3a (30 mg, 0.06 mmol) is taken up in 2 mL DCM and combined with
thionyl chloride (45 uL, 0.6 mmol) with stirring at RT. The reaction mixture is stirred for
3 h at RT, evaporated down, the residue is taken up in DMF (300 uL), combined with
pyrrolidine (100 uL, 1.2 mmol) and stirred for 2 h at RT. The volatile constituents are
climinated using the rotary evaporator and the residue is purified by preparative HPLC.
The product-containing fractions of Ia-1 (HPLC-MS: tge. = 1.62 min;

MS (M+H)" = 542) are freeze-dried.

Analogously to this procedure further example compounds of type Ia are obtained from

the corresponding B-3 intermediates.
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d) Procedure for synthesising Ia-1 (oxidation-reductive amination, method B):

N N-n
3\/,’ 1. MnO, 3/'/
O = 0 ==
o Y 2. Na(AcO),BH, AcOH, C\N N
HJ\(:( N pyrrolidine H N
Y 0

B-3a la-1

Benzylalcohol B-3a (85 mg, 0.17 mmol) and MnO, (168 mg, 1.7 mmol) are taken up in

2 mL chlorobenzene and heated to 60°C for 3 h. Then the mixture is left to cool to RT,
filtered through Celite and the filtrate is evaporated down using the rotary evaporator. The
residue is taken up in 3 mL DCM, combined with pyrrolidine (48 uL, 0.59 mmol) and
stirred for 15 min. Then glacial acetic acid (34 uL, 0.59 mmol) is added and Na(AcO);BH
(124.1 mg, 0.586 mmol) is added batchwise. The reaction mixture is stirred overnight at
RT, evaporated down using the rotary evaporator, the residue is taken up in a little DMF
and purified by preparative HPLC. The product-containing fractions of la-1 (HPLC-MS:
tret. = 1.62 min; MS (M+H)" = 542) are freeze-dried.

Analogously to this procedure further example compounds of type Ia are obtained from

the corresponding B-3 intermediates.

Reaction scheme B-II

R
R? RY R?
A-2 0 =
. NO, . NH, activation \ H N
N. 9R
X R R" R’ RW’N\RQR R
(X = H, OH, OMe, OEt) B-5 la
B-4

Example compounds of type Ia (benzylamine in the m-position to the amide link = R")
can also be prepared by a different sequence of the reaction steps shown in reaction
scheme B-I (= reaction scheme B-II), by first synthesising the anilinic benzylamines B-5
using methods known from the literature from the nitro compounds B-4 by reducing the

two functional groups, protecting the amino function (e.g. by means of the Boc protective
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group), activating the benzyl alcohol (for example to obtain the chloride or mesylate) and
reacting the benzyl alcohol thus activated with secondary amines and then reacting with

the components A-2 by standard amide linking methods to form the end compounds Ia.

) Procedure for synthesising 1a-198

O-*» Y \‘
Q,N K—N
\
/ N FeF / N
= 1. S0Cl,, 65 °C F
(o] — - (0] -
No N Feh C\N N
HO N F N N
H
: Q)
N NH,
A-2c B-5a la-198

The benzoic acid A-2¢ (166 mg, 0.43 mmol) is heated in thionyl chloride (2 mL) for 3 h at
65 °C. Then the thionyl chloride is eliminated using the rotary evaporator. The residue is
taken up in DCM (3.5 mL) and combined with the aniline B-5a (150 mg, 0.62 mmol) in
DCM (3.5 mL). The reaction mixture is stirred overnight at RT, evaporated down using the
rotary evaporator, the residue is taken up in a little DMF and purified by preparative
HPLC. The product-containing fractions of 1a-198 (HPLC-MS: tge:. = 2.26 min; MS
(M+H)" = 592) are freeze-dried.

Analogously to this procedure further example compounds of type Ia are obtained from

the corresponding A-2 and B-5 intermediates.

Analogously to the reaction methods a) to ¢) described above for synthesising Examples
Ia-1 and Ia-198 the following Examples Ia-2 to Ia-266 (Table 1) or comparable further
Examples may be obtained from the corresponding precursors, which are either

commercially obtainable or are prepared using methods known from the literature.
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and pyridine (800 L, 9.90 mmol) in DCM After the
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mol ), heated to 45 C and stirred 10 fior |2 h. Then tfthe
reaction mxture is filtered and the so nt°|s N

elimnated by distillation. The resid up
in DMF and purified by preparative HPLC. R”’I’he R
product -containing fractions of I11-1 (HPLC- M5: tRet.

=2.19 min; M5 (MH) + = 493) are freeze-dri €.
Anal ogously to this procedure further exanpl
conmpounds of type Il are obtai nedR ré%

e o
corresponding D-3 internmedi ates. 15§, t/@gu e fm;\ll/<
synthesising 1112 (copper-catal ysed cros - L{KI @
method D): N, N, F F IN L-proline, Net 203
ONDVMSOON Br N_N"'"-NNN,N. HNNHN"bDSb H
111-2 Arylbrom de D-3b (50 ng, 0.096 nmol ), sodium
carbonate (43.7 nyg, 0.4 mol), L-proline (4.6 ny,

Ex&dplmehmpoant ofeppel((bindydicdeor Endylamined idthepamdsjtion to the
S 5 b sl 0, BB BT e
¢ ea&{pg&ﬁg%g?f ?élﬁgg&ﬁ?@a{?é%dsﬁ an%&l&/ﬂymamlngth NH (type Ila

1 on using a m crowave
Feaciytananed) @tamingdcohol R RION(CHz)yOH (or alkox1de type IIb = benzylether)

or by reductive amination of a corresponding aldehyde with an amine R ’R'"NH (type IIb
- benzylether). In the former case the benzyl alcohols C-3 are reacted by means of thionyl
chloride using methods known from the literature to form the corresponding benzyl
chloride. In the latter case the benzylalcohols C-3 may be oxidised e.g. with MnO,, Dess-
Martin-Periodinane or other common oxidising agents to form the corresponding
aldehydes and then reacted in an acetic acid medium with Na(OAc);BH or Na(CN)BH;
and an amine R°R'*NH using methods known from the literature to obtain compounds of

type ITa. The amines/hydroxylamines/aminoalcohols used are commercially obtainable or



10

15

20

for 90 mn. Then the reaction mxture is filtered and
the reaction mxture is purified by preparative HPLC.

Wapwogs¥tuct - cont ai ning fracti ons of 111-2 ( HPRCO/KE008/058433

tRet. = 1.76 min; M (MH+ ,521) are freeze-dried.

5 Reaction schene DIl R5 R5 6 R RlL R6 1. Boc20

DVAP R6 -2 RONN Br I / NH 2 2. <Pd>, |igand, base

RAN / NHZ activation N1I0 a HO 8 R3 RORIONH R R R R R3

D2 3. TFA D4 111 Exanple conpounds of type IIl can

al so be prepared by a different sequence of the

are ayithowsed tusipg nsdtiowls kinnwndiat theritgetieere D-1 (-

reaction schene D-I11), by first synthesising the

g binaglalcbhéls €3 ng: syathesidad kynanmide eoupling readtienaff theganilines C-2

fromthe anilines 10 D,2 b r ot ect he am
i AEder gninfradyge tb@g%a&gmdy R 80%%9@015&? Be @Eﬁ%%acg&d%&)dembed
A QL BUBEL. ?}ie Qﬁllhh?st W EALA 3RHcE0S Sb@aHBld dH%ire synthesised using

reaction (Buc Hartw g reaction) and cleaving the
Botheps kiwat from tg¢ bemtie. fgarn vhetdorrfmndmgm@tbpnak@mmms C-1by

reacting with 0 ts by sta dard

PHREF GO Met 0t o grT e data I BRI e it nitic acid or

1(19&%%1@ aﬁ@§ub§é’difeﬁ€1%ti§dtﬁﬂs Rithe & Pd/E afd gcﬁoéen in THF, methanol or
F FF BocZO DVAP Na

Mhml hy Fp alpdaarampn@m clgpridg-in etawpByia Wamowm@edlqtmmducts Z.In

f%nfbf)asﬁﬁ_ ai\%%d}’dl ﬁjn)g%eﬁl ﬁé %& %S%gaflajo?e 65&%1%1c?rlcsources (cf.

%}rﬁi‘e@ﬂ of C-DOMOLt {62 GntBitmleditO sbpdmbp aldo Ge 1r£t®gfbﬂed éxto the reaction
ropwi se with a solution of Boc20 1]&?34 3 f%ptlm
1

pequpem foponficyisigdhaenince §-dyaehryghe madi

5, 6V3RRY ated down, taken up in
éﬁﬁgﬂ&\%ﬁgﬁ%ﬁ wn%t% d8tUrated NH4CL sol ution and
saturated Nad solution, 20 dried on MgSO™4, filtered
ankioesdupofontsedhebnmme CSae of the resulting crude
product of the doubly Boc-protected aniline (14.0 g,
31.8 nmmol ) is taken up in 1,4-dioxane (300 nL), WO
2009/ 003999, PCT/ EP2008/ 058433 93 conbi ned

successi vel yTW t h sQdigppyt ert - bu XI deq (945 g
nol ), bbﬁhﬁ 2—yHdi—4 efipe phoslahane
9.54 nmol) - (di BEnzyl i dene ='DAl | adi u

(2.91 g, 3.18 rrfml) and I\I-rrethylplpéra2|ne(141rrL

127 mol) and stirred for 4 hatZ C. The catalygt is

filtered off the filtrate is evaporat ed down, the

residue is taken up in EtCAc and 5 washed W|th 0.1 N

ki @ohkliczomethdl) bheicokBiedi7a (90as &7.03nelol) édtaken up in THF
S filtered and evaporated down. The _crude

B@bmmnet NoSHobi Y 5y ol Bl 1 pnmagors o

8%0 e(gﬁl\@ red ngﬁ eﬁ{ (ﬁggpmg{%h%g(ﬁwr%g%eag ti on(g %qgtﬁu{%” mmol)

bsd @ittddaseadgibat RITt It iR6dbled toviat@and ddmebinahbithéd NaOH solution

TR T N T EE BTN N T REW A

extracted with EtOAc. The collected organic phases are washed with sat. NaCl solution,

oq-ﬁganotlLer functional

dried on Na,SO,, filtered, evaporated down using the rotary evaporator and the
intermediate product Z-8a (HPLC-MS: tre;. = 1.67 min; MS (M-H)" = 220) is further

reacted directly.
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10 conbi ned organi ¢ phases are dried on MySO4,
filtered and evaporated down. The residue is

WQIRMOI3PeY i n i sopropanol, conbined with Et20 BEHEPRINS/058433

in Et20 (4 M, whereupon the ICl salt of D-4a (6.50

g; 22 mol) (HPLC-Ms: tRet. = 1.64 mn; M5 (MHH)+ =

260) is precipitated. Aniline internediates D-4

(Table 10; R NH2), being another aspect of this
invention, 15 can be obtained in analogy with the
synthesis of D-4a and process described in schene L.
BinzRtabadd UZSaf (10 gyirﬁzhemps)u intpkard ap & RQY 50 mL), combimed with

N (3Rime, e aimRDient By a0 g T bebehioal Cad i o owder
62352g» A8 mind?Bis AW batchwbaardchdioR@Mxfude flstiran cforTllﬂEnﬁlﬂand

, conmbined with oxaIyI chloride (137 |, 1.62 mmol)
ﬁkﬁ@’feétq‘ EBWONE Opes s oD dat The sdvangss clpgngted by disRifatigigising the

then eva L2 ed T

(DR AP PR B 08 T 085057 IR FRHP L R Yhed e
With 24t NaCl"réb'iutllon Thé Srgmﬁdpllamd dﬁlbdi oh ek SOe finerght evapdirated down
RT. Then it is evaporated down, the resid is ta

U3 HCHORTY QB0 286 1okl he PREuEHC- zﬁxesgfsa%sv@ewﬁéé% min;

rgeuc ontalnlng fractions of 111-6 (HPLC MS
?@f@ﬁ ﬁﬁr g%ﬁ M5 (MtH) + = 539) are conbi ned and

ﬁﬂ%ﬁég% s Oe[gltsgr?ﬁ?éur%%QEé%%ﬁl gg EEI% %?e{l?e%?fg’&g)thegcAbrresponding

reaction procedures a

dep ﬁlﬁérﬁﬁdla&a@@d&ctﬁ OF the Y:0irbe®h&inp Gomxanqhlesobthihhbld educt.
111-2 and 111-6, the follow ng Exanples 111-3 to 111-5
and 111 7 to 111-197 (Table 3) or other conparable

epedee forgyHBCHIILCAI from t he correspondi ng
precursors, which are either commercially obtainable
or are prepared using nethodsknowmn fromthe 5
literature. Table 3 R5 1| S;i;JR O0- R_NNN NNN

Rio Ra H/ Ra Exanples 111-1}to 111-197 # Structure
tRet. (HPLC) C I\/S(MFCL—I)+ F

ﬁ—ﬁk@

C-2a

FNII-I NN 2.03 493

Benzoic acid A-2a (1.0 g, 3.36 mmol) is taken up in thionyl chloride (10 mL, 84 mmol),
heated to 65 °C and stirred for 3 h. Then thionyl chloride is eliminated using the rotary
evaporator and the reaction mixture is twice azeotroped with toluene. The crude product is
taken up in DCM and at 0°C added dropwise to a solution of C-2a (770 mg, 4.03 mmol)
and pyridine (800 uL, 9.90 mmol) in DCM. After the addition is complete the mixture is
stirred overnight at RT and the product C-3a is filtered off

(HPLC-MS: tre, = 1.92 min; MS (M+H)" = 471).

Analogously to this procedure other benzylalcohols C-3 are obtained from the

corresponding C-2-and A-2 intermediates.
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NNGNHFN FF\ NI111-2 ~ N 1.76 521 N~ .N,N NN
HJ NFN N IFF 111-3 2.39 524 NN N NN HFNN
WER@EAap9YN  1.60 525 1 NN N HHNJ F NN | F BAT/EB2008/058433
2.16 526 NNN 0 J H WD 2009/ GQ3999 PCT/ EP2008/ 058433

95 # Structure tRet. (HPLC) C) M5 (MtH)+ F F F N N
111-6 1.58 539 NN NHFFFHNN111-7 0 1.59 527
N~~H(NNN F, IFN FtF N r~ N 1.88 509

¢) Procedure for synthesising I1a-1 (benzyl chloride route, method A):

\N \N
FF < F <t Wi
F SOCl,, isopropylamine /L F
B ————
HO (@] = N (e} —
No N H N
N N N N
H H
C-3a lla-1

Benzylalcohol C-3a (70 mg, 0.15 mmol) is taken up in 3 mL DCM and combined with
thionyl chloride (90 uL, 1.2 mmol) with stirring at RT. The reaction mixture is stirred for

3 h at RT, evaporated down, the residue is taken up in DMF (400 uL), combined with

isopropylamine (51 mg, 0.86 mmol) and stirred overnight at 40 °C. The reaction mixture is

purified by preparative HPLC. The product-containing fractions of Ila-1 (HPLC-MS: tget.
= 1.52 min; MS (M+H)" = 512) are freeze-dried.

Analogously to this procedure further example compounds of type Ila are obtained from

the corresponding C-3 intermediates.

Analogously to the reaction methods a) to ¢) described above for synthesising Example
IIa-1 the following Examples I1a-2 to 11a-24 (Table 2) or comparable further Examples
may be obtained from the corresponding precursors, which are either commercially

obtainable or are prepared using methods known from the literature.



O 111-8 oNi H F NN F F 2.40 510 111-9 0 r_ N H
"NN \ FFFNIII-10 N2.05 507 HNN GNFPN FF
WO RGo9Aa399N, N 1.32 508 ~ N HNJINHF NN F FCI/ER2008058433

ON1.99 528 N-NNN HI11 Fg&N IF -\ 1 111-13 0
1.44 541 i NNNN H IF NN F*F 111-14 0 1.44 553 N
N~N, J, N~, .NON H WD 2009/ 003999 PCT/ EP2008/ 058433
96 # Structure tRet. (HPLC) CO) M5 (MtH)+ F F*F N
111-15 1] O r-~j N 1.83 497

~

Table 2

Examples lla-1 to lla-24

tret. (HPLC) .
# Structure [min] MS (M+H)
|
N
S .
lla-1 N I = 1.33 481
A SPL NS
AP
A\
F.__F /,N
i
lla-2 N 8 N 1.43 507
= N ~N
N
F._F _
F
lla-3 N 2 - 1.44 524
O,
H
7N
Ef =
- N9 = 1.75 454
la-4 OQ TV/LHJ\@;\NN
e e //\N
F
lla-5 Nﬁ O = 1.55 524
/NJ H \NN
N
N
lla-6 fN o} = 1.52 540
\A N = \NN
H o P
\
N
lla-7 TNTE o = 0.0 581
o ) | HJK@N\N"N




HHFNN FF 111-16 - 1.44 553 NN QHHI NFN'N
FF\ I 111-17 1.45 541 NHHNNFNN \ FF 111-18
WOR@IBPIZE0 | NNNHI F NN FF N 111-19 RCI/EBB08/058433

567 N HF NN F F\ 111-20 N5s N 1.65 553 NHN F NN
F, F111-21 N 1.67 555 ~~ NN N H F NN IF 111-22
- N1.68 593 CN NN UJNHF FF NIII-23 N 1.48 522 f
N N H WD 2009/ 003999 PCT/ EP2008/ 058433 97 #
Structure tRet. (HPLC) C) M5 (MHH) +

tret. (HPLC)

(min] MS (M+H)"

# Structure

F T: N
lla-8 Nﬁ 0 = 0.0 498
\N/Q H/U\CLN\N“N
F \ |
lla-9 \Nﬁ 9 =\ 0.0 541
N N

-
| F
lla-10 /quﬁ o = 1.56 553
N)KQ/\\N"
F__F \K/?/;,N
-
- = 0.0 581
lla-11 /NJﬁNO A
H | P

~ F_F N
N F
lla-12 Q\N = o 0.0 513

F N
HN
lla-13 “uﬁ i@l = 159 538
N\N’»

lla-14 CN 9 = 0.0 567

Fo_F L
. F
lla-15 qu“& 0 =\, 1.48 514
N X SN




FIN FF 111-24 HN N 1.62 553 (-N ~ N

~NF NN FF

111-25 N1.67 593 N N HUFN F+ FO0 1 11 HN NN

wWQ2@/06899 111-26 NF N F F 111-27 -N N N N NPQI/EPZ88/058433

536 HF N F F 111-28 NN 1.%3 509 HO{ N NHFF
NN F 111-29 2.05 514 HO' HV- NNNF F F NN
111-30 N 2.05526\ ,. NHNN HO-J FNN FF

111-31 - N 2.04 540 HON\ Hti N, NF N / O :F
111 -32 N 1.61 554 NH\'N N W 2009/ 003999
PCT/ EP2008/ 058433
# Structure tRe"[r(:::]L C) MS (M+H)"
|
F |'=: \N‘/N
lla-16 Howu“& o A 0.0 583
Y
|
Q F\ T: \N\;N
lla-17 b““u“& o = 0.0 596
g
N Fo_F N
bN F N
lla-18 NS 2 = 0.0 527
= N ‘ = N\N‘
N
F I;': \ |N
lla-19 HZN\/\N/\é\ 0 =, 1.34 527
| . »
H
y
. ¢ I
la-20 /N\/\Hﬁ o = 1.52 581
N N’
H
L
o] ~
Cf F |':: \ ’N
lla-21 >N o = 0.0 526
N
P :}\JN
lla-22 N o = 0.0 510
HO//:I ﬁN ‘N"N
H
N
F FF Q7
lla-23 GNﬁ ° = 1.52 512
N ~N




98 # Structure tRet. (HPLC) ) MS (MtH)+ F N/ F F
111-33 Na N NNN1.66 566 HF N/ F F 111-34 v H
WORMNIABA 566 N F N / F F 111-35 ~ N N | RCINERR008/058433
1.66 580 HNF N/ F F O11%y36 bNri N N2.15 552 H F

N,N FJ:F 111-37 NN 1.60 553 N HNNF NN F F\
111-38 )1 - 1.62 553/ NHNNNF NN NFFO~N 1.69
547 111-39 HHF N IN F F\ 111-40 0 1.86 575 NH
NNNFNN

# Structure tret, (HPLC) | g (M+H)

[min]

|
F__F Noy
AN F =
la-24 N ? N 1.55 510
HJKQ/\N\N’V

The insertion of a benzylamine, benzylhydroxylamine or aminoalkylbenzylether side chain

into the position of the group R’ or R°® as described in reaction scheme B and C can
theoretically also be applied to an insertion into the position of the group R® if a carbonyl
compound the carbonyl functionality of which is in position R® is used as the educt,

analogously to B-1 and C-1.

Reaction scheme D-I

D-1-2

1.<Pd>; NH
/U\ Method B
Ph” ~Ph

2. NH,OH, NaOAc
< Pd> Method C

<Cu> Method D
actlvatlon )KE:E R9R10NH )KE:E

1. <NO,> Method A
2. reduction
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FF 111-41 1.70 561 NI - N H H NN WO 2009/ 003999
PCT/ EP2008/ 058433 99 # Structure tRet. (HPLC) M

WQROPPE3I® N, N F F 111-42 N 1.76 575 N N N N PCHERROBB/058433

F F 111-43 " NN 1.67 616 H NasN F F NN F O 111-44
<-NHan{ MN N1.72 602 NNO HN F F S 111-45 F
2.17 587 / O'N-M_ I NNN H OHN FF S N 111-46
F2.04 567 ON HNN N HN FYF SN F 111-47 O N
2.13 545

Example compounds of type III (arylamine in the m-position to the amide link - R’) are
prepared from arylbromides D-3 cither by a palladium- (Buchwald-Hartwig) or copper
(Ullmann)-catalysed cross-coupling reaction with an amine or a nitrogen compound of
general formula RR'"NH. The palladium- catalysed cross-couplings of D-3 are carried out
using methods known from the literature with the aid of common catalysts, such as for
example biphenyl-2-yl-di-terz-butylphosphane and tris-(dibenzylideneacetone)-palladium,
as well as a base, such as ¢.g. sodium-zerz-butoxide or caesium carbonate, in 1,4-dioxane or
toluene with an amine R’R'*NH. The copper-catalysed cross-couplings of D-3 are carried
out using methods known from the literature with the aid of Cu(l) salts, as well as bases,
such as sodium carbonate and ligands, such as L-proline, e¢.g. in DMSO with a nitrogen
compound of general formula R’R!°NH. The compounds RR'*NH used are commercially

obtainable or are synthesised using methods known from the literature.

The arylbromides D-3 are synthesised by an amide coupling reaction of the anilines D-2
(in order to introduce the group R?) and the corresponding benzoic acids A-2 described
above. The anilines D-2 used are commercially obtainable or are synthesised using
methods known from the literature from the corresponding bromides D-1-1 or D-1-2 or
also iodides, by nitrogenation, e.g. with nitronium tetrafluoroborate, conc. nitric acid,
fuming nitric acid or nitrating acid and subsequent reductions with e.g. Pd/C and hydrogen
in THF, methanol or ethanol or Fe and ammonium chloride in ethanol via various
intermediate products Z. In some cases, already nitrogenated educts Z-9 are available from
commercial sources. Other intermediate steps may also be integrated into the reaction
sequence for synthesising the amines D-2, such as the modification of another functional

group in the substituents R® and/or R,
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NNNNN | H-HN SN FFFIII-48 0 1.99 525 N N
N N Ha W 2009/ 003999 PCT/ EP2008/ 058433 100 #

WE2009600399® tRet. (HPLC) C) MsS (MtH)+ HN F S NPQWEP2G8/058433

F/ F o218 559 NNNHHN FgN F F 111-50 0 2.08
557 NNN J H/NHN SN F F 111-51 0 2.09 539 N.N :
HNHN FF S--- N F 111-52 0 2.20 571 N NN / H.~
CN NJHN FF gN

a) Procedure for synthesising D-2a (monobromide route, method A):

Pt FeF Fo_F
cl HNO,, H,SO, o F Fe, NH,CI o F
[ -
Br EtOH
Br NO, Br NH,
D-1-1a Z-9a D-2a

1-Bromo-2-chloro-3-trifluoromethyl-benzene D-1-1a (4.9 g, 18.9 mmol) is taken up in
conc. sulphuric acid (20 mL), cooled to 0 °C and combined with an ice-cold mixture of
conc. nitric acid (25 mL) and conc. sulphuric acid (20 mL). After 3 h stirring at RT the
reaction mixture is poured onto ice water, extracted with EtOAc, the organic phase is
washed with sat. NaHCOj solution and sat. NaCl solution, dried on Na,SQys, filtered and
evaporated down using the rotary evaporator and the intermediate product Z-9a obtained

(HPLC-MS: tre. = 2.14 min) is further reacted directly.

Nitro compound Z-9a (5.0 g, 16.42 mmol) is taken up in EtOH (22 mL), combined with
NH,CI (440 mg, 8.21 mmol) and water (22 mL) and heated to 75 °C. Then iron powder
(9.17 g, 164.23 mmol) is added batchwise, the reaction mixture is stirred for 3 h and
filtered to remove excess iron powder. The solvent is eliminated by distillation using the
rotary evaporator, the residue is taken up in EtOAc and the organic phase is washed twice
with sat. NaCl solution. The organic phase is dried on MgSOy, filtered, evaporated down
using the rotary evaporator and yields aniline D-2a (HPLC-MS: tger. = 2.03 min;

MS (M+H)" = 276).

Analogously to this procedure further anilines D-2 are obtained from the corresponding

D-1-1 intermediates/educts.

b) Procedure for synthesising D-2b (dibromide route, method B):

I " "
F F F
0" F <Pd> F7~0 NH,OH, NaOAc  F~ "0
—_— —_—
[ j NH Ph MeOH
Br Br Ph Ph Br N Ph Br NH,

D-1-2a D-2b
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F 111-53 N 2.29 585 Y~ NNNH/ N'N FFf F 111-54
C 01.66 573 NNNN, NDH'I FNN F, F ~\ 111-55

wW@20000839% N~.~~N N ti NN, H F NN [|F 111- 56PQI/EPE8/058433

579 NNN ~N H/ WD 2009/ 003999PCT/ EP2008/ 058433 101
# Structure tRet. (HPLC) C) Ms (MtH)+ F NNN F F ~ |
111-57 - N 1.67 567 NNNHNNJ FNN FF ~1 111-58
N2 17 553 NN rNNI NFFNN F O111-59 N N N-NN
2.49 601 HNI N F F 111-60 2.24 567 ON N N, N

Dibromide D-1-2a (3.0 g, 9.38 mmol), sodium-zert-butoxide (1.26 mg, 13.13 mmol),
BINAP (584 mg, 0.938 mmol) and tris-(dibenzylideneacetone)-palladium (85.9 mg,

0.094 mmol) are suspended in 60 mL toluene, combined with benzophenonimine (2.04 g,
11.25 mmol), and refluxed under an argon atmosphere for 3 d. Then the reaction mixture is
filtered and the solvent is eliminated by distillation. The residue is taken up in McOH

(20 mL), combined with 1.8 g NaOAc and 1.2 g hydroxylamine hydrochloride, the
reaction mixture is stirred overnight at RT, diluted with EtOAc and filtered. The filtrate is
evaporated down, taken up in DMF and purified by preparative HPLC. The product-
containing fractions of D-2b (HPLC-MS: tge:. = 2.15 min; MS (M-H)" = 254/256) are

freeze-dried.

Analogously to this procedure further anilines D-2 are obtained from the corresponding

D-1-2 intermediates/educts.

¢) Procedure for synthesising D-3a:

/N

(0] == N
N«
HO N
/ \
F F F F N
F _
F A-2b
_— (o] —
.N
Br NH, Br H N
D-3a

D-2¢
Benzoic acid A-2b (2.56 g, 9.16 mmol) is taken up in 45 mL DCM and 5 mL THF,
combined with oxalyl chloride (0.92 mL, 10.5 mmol) and one drop of DMF, stirred for 1 h
at RT and then evaporated down using the rotary evaporator. The residue is taken up in
45 mL DCM and 15 mL THF and combined with the aniline D-2¢ (2.2 g, 9.16 mmol) as
well as DIPEA (2.29 mL, 15.6 mmol). The reaction mixture is stirred overnight at RT and
then evaporated down using the rotary evaporator. The crude product is taken up in EtOAc
and washed with 1 M NaOH solution. The collected organic phases are washed with sat.
NaCl solution, dried on Na,SQy, filtered, evaporated down using the rotary evaporator and

the product D-3a (HPLC-MS: tge. = 2.23 min; MS (M-H)" = 503/505) is further reacted
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H FN FF111-61 0 2.08 527 NN N/N_\ HNN F
F F 111-62 Na 0 2.14 567 N- NNNHNIN F F 111-63 L

WORMORDRDIP7 567 ~ FHNFN "N F F | 111-64PCI/8B2088658433

1]~~~ N H2N-{N H WD 2009/ 003999 PCT/ EP2008/ 058433
102 # Structure tRet. (HPLCO) C MS (MtH)+ N F N ZF
[11-65 F N 2.10 557 ~NHNN ~NJ JFNN FF 111-66
F N2.22 571 fff NNN NH/ FNN F F 111-67 F /
11 NN 2.22 571 NN

directly.

Analogously to this procedure further arylbromides D-3 are obtained from the

corresponding D-2 and A-2 intermediates/educts.

d) Procedure for synthesising ITI-1 (palladium-catalysed cross-coupling, method C):

N N
E E / N N
F — Pd,(dba),, NaOtBu
o I|gand pyrrolidine
~ N 1,4-dioxane N
Br N N

D-3a -1

Arylbromide D-3a (70 mg, 0.14 mmol), sodium-zert-butoxide (55.2 mg, 0.56 mmol),
biphenyl-2-yl-di-tert-butylphosphane (16.6 mg, 0.06 mmol) and tris-
(dibenzylideneacetone)-palladium (12.8 mg, 0.014 mmol) are suspended in 1.5 mL of
1,4-dioxane, combined with pyrrolidine (48 uL, 0.56 mmol), heated to 45 °C and stirred
for 2 h. Then the reaction mixture is filtered and the solvent is eliminated by distillation.
The residue is taken up in DMF and purified by preparative HPLC. The product-containing
fractions of III-1 (HPLC-MS: tge. = 2.19 min; MS (M+H)" = 493) are freeze-dried.

Analogously to this procedure further example compounds of type III are obtained from

the corresponding D-3 intermediates.

¢) Procedure for synthesising III-2 (copper-catalysed cross-coupling, method D):

\
N‘N
\ ! L-proline, Cul

F_F
F NaZCO
0 N/ N T owso
Br N N /\N “N
H N

&

N
D-3b H -2
Arylbromide D-3b (50 mg, 0.096 mmol), sodium carbonate (43.7 mg, 0.4 mmol),
L-proline (4.6 mg, 0.04 mmol) and copper(I)-iodide (3.8 mg, 0.02 mmol) are taken up in
900 uL. DMSO under an argon atmosphere and combined with 4-methylimidazole (33 mg,
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0.4 mmol). The reaction mixture is heated to 150 °C using a microwave reactor and stirred
for 90 min. Then the reaction mixture is filtered and the reaction mixture is purified by
preparative HPLC. The product-containing fractions of III-2 (HPLC-MS: tre. = 1.76 min;
MS (M+H)" = 521) are freeze-dried.

Reaction scheme D-I1

R° R
R 1. Boc,O, DMAP R2
3 R9
Br NY 2 <Pd> ligand, base N NH,  activation
8 2 R’IO R8
RORTONH
D-2 3.TFA D4

Example compounds of type III can also be prepared by a different sequence of the
reaction steps shown in reaction scheme D-I (= reaction scheme D-II), by first
synthesising the anilines D-4 using methods known from the literature from the anilines
D-2 by protecting the amino function (e.g. by means of the Boc protective group),
followed by palladium-catalysed cross-coupling reaction (Buchwald-Hartwig reaction) and
cleaving the Boc-protective group (e.g. with TFA or HCI) and then reacting with the

components A-2 by standard amide linking methods to form the end compounds I11.

f) Procedure for synthesising D-4a

F F
FQF 1. Pd,(dba),, ligand, FQF
BOGQO DMAP o NaOtBu, N-methylpiperazine
Br NJ\OK 2. TFA, DCM (N NH
N
[0) 0] e \)
D2 N D-4a

Aniline D-2¢ (9.00 mL, 63.0 mmol) and DMAP (0.77 g, 6.30 mmol) are placed in DCM

(30 mL), cooled to 0 °C, combined dropwise with a solution of Boc,O (34.3 g, 157 mmol)
in DCM (20 mL) and stirred overnight at RT. The reaction mixture is evaporated down,
taken up in EtOAc, washed with saturated NH4Cl solution and saturated NaCl solution,
dried on MgSOy, filtered and evaporated down. Some of the resulting crude product of the
doubly Boc-protected aniline (14.0 g, 31.8 mmol) is taken up in 1,4-dioxane (300 mL),
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Structure tRet. (HPLC) C) Ms (MMH)+ F F N

combined successively with sodium-zerz-butoxide (9.45 g, 95.4 mmol), biphenyl-2-yl-di-
tert-butylphosphane (2.85 g, 9.54 mmol), tris-(dibenzylideneacetone)-palladium (2.91 g,
3.18 mmol) and N-methylpiperazine (14.1 mL, 127 mmol) and stirred for 4 h at 45 °C. The
catalyst is filtered off, the filtrate is evaporated down, the residue is taken up in EtOAc and
washed with 0.1 N hydrochloric acid. The organic phase is dried on MgSOs, filtered and
evaporated down. The crude product thus obtained (15.8 g, 30.8 mmol) is taken up in
DCM (250 mL), combined dropwise with TFA (68.6 mL) and stirred for 2 h at RT. Then
the reaction mixture is extracted 2x with 200 mL water. The combined aqueous phases are
extracted with DCM, adjusted to pH 8 with NaOH and extracted 3x with EtOAc. The
combined organic phases are dried on MgSOsy, filtered and evaporated down. The residue
is dissolved in isopropanol, combined with Et,0 and HCl in Et,0O (4 M), whereupon the
HCl salt of D-4a (6.50 g; 22 mmol) (HPLC-MS: tge. = 1.64 min; MS (M+H)" = 260) is
precipitated.

Aniline intermediates D-4 (Table 10; R” = — NH,), being another aspect of this invention,

can be obtained in analogy with the synthesis of D-4a and process described in scheme L.

g) Procedure for synthesising I11-6

Z’
1

F F o }\1
ivi Hox@ 3\»
(N NH, .
/N\) A-2a, activation (\N

D-4a

The benzoic acid A-2a (321 mg, 1.08 mmol) is placed in DCM (4 mL) and THF (4 mL),
combined with oxalyl chloride (137 ul, 1.62 mmol) and a few drops of DMF, stirred for

2 h at RT and then evaporated down. The residue is taken up in DCM, combined with the
aniline D-4a (280 mg, 1.08 mmol) and iPr,EtN (425 ul, 2.48 mmol) and stirred overnight
at RT. Then it is evaporated down, the residue is taken up in a little DMF and purified by
preparative HPLC. The product-containing fractions of III-6 (HPLC-MS: tre. = 1.58 min;
MS (M+H)" = 539) are combined and freeze-dried.
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Analogously to the reaction procedures a) to g) described above for synthesising Examples
ITI-1, 111-2 and I11-6, the following Examples TI1-3 to III-5 and III-7 to I1I-197 (Table 3)
or other comparable Examples may be obtained from the corresponding precursors, which
are either commercially obtainable or are prepared using methods known from the

literature.

Table 3

Examples 1l1-1 to M1-197
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N OHONNNOFF/ N " A2b ~N\ I I \ NN NHH

N E-2a IV-1 Benzoic acid A-2b (50 ng, 0.178 nmol ) is
WO 200840039 in 1 nL THF, conbined with HATU 5 (BOI/EB2008/058433

0.214 mmol) and DI PEA (68 L, @;4395 mol ), and stirred

for 20 mn at RT. Then aniline E-2a (96.6 ng, 0.196

mol ) is added and the reaction mxture is stirred

overnight at RT. The crude product is taken up in

Et OAc and washed with water. The organic phase IS

washed with sat. Nad solution, dried on Na?

filter ed,# viapor at ed gt‘? ising the tﬁ@(lﬂi?lgc)e M%tlgr

and the crude product 1S purlfl ed by| prlewdr at|i ve

The prpduct [0 containing fractions jof V-1 ((HPLC- M5
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HO NN HO- NH H WD 2009/ 003999 PCT/ EP2008/ 058433 127
Reaction schene FR5 RIO R5 RI0 R R1 F 1.

WHPORIOGHT) YOH s~ 1| N OA 2 RSN 0 O 2. reducti oPCREP203/0§8433

R NO NH activation NN RE N2 R z RaH/ a R F-1

F-2 VI RS R R sss R RR1 RORIONNCHZ)YOHR O R6

2. reduction R NHA2 R N\ NNN F z activation H

R NOOz (YYR RO.NRIO RONRlo F3 F4 VI

Exanpl e conmpounds of type VI (arylethers in the

p-position to the amde link - R6) and .type VII ,
ype W erylemses m thhe-posposite ittwranide fink AR darcisyntacsiseldly an amide

are synthesis by..a reacti .5 of am de coupling Qf
gt Fep s s iRl B oo adpSergSTRUGEHE rih RO and e
rRYPoridRg BehlofchBids Al-2 ASREME RighvRETEOA]iRBIEL2 A1 E-4 used are
descri bec? herei nbefore. The anilines used are .
commrercillalobipinshleadrrap bentensisad Bsisy meoss aewp dogythe literature from
t hods kno fromt iter r0 e .
B DRI PRI L SIS LIRS oo
Qibstitutibe aiiahiagnias RIETNEL andubbdeiqhetitiraductibi hiaahe intermediate
am noal cohol RORLON( CH2) gd—l (or the_ correspondi nI(i; .
d E-3 are carried

BioRbstp del0 ek 110ThumbitapnBilic aFmfea sub tyiiepsah &-1 2

] i I
G ShTHCRSR MR IRIR S EaRRE ifcchingd lolh B such as for cxample
NMIYDVISBrDMF. Thd dmimas R'R SNHolstdiare, contraereially obtamable or are
alternative possibjlity_of carrying out the
winghests P?P%n?aﬁg?LP%W%QHHW¥?h“%§u unct i onal i sed
al cohol or a correspondi ng al koxi de and to _generate an.

Ahelesagiing qapdisions for toHm el sophilcHubg B innendadygtigpgre essentially
! | |- Pk MR Gh 3ot $E-398F ol dhi SRS E-3
Pl S e Ik bl R O B g PR or
afloabimitobehhenchuit cedfpiri dnilyc tha spmhtdic o SEHIstnid theh ¢eorfssxatmples of
F-1 and F-3 are carri.ed, o usi ng nmet hads known f.rom
e 1R dsper et ReBr i <1Vt En CBUERO B cob B PR the
sRTof VT and Bk GRS oPAPE BUCh as NaH or K2C03. The
am noal cohol s R9R1%N( yOH used are commercially
obt ai nabl e or are synthesised using nethods known from
p hrob¢dueg for yymthesiindBe2as eact i on conditions for the
nucl eophilic substitution and reduction are
essential | y. WO 2009/ 003999 PGT/ EP2008/ 05843; FF
F

DIPEA, NMP, O F F
F morpholine K/)\j Pd/C, H, K/N
—_— —_—
MeOH
NO, NH,

NO,

E-1a Z-10a E-2a

1-fluoro-4-nitro-2-trifluoromethylbenzene E-1a (250 uL, 1.82 mmol) and DIPEA (443 pL,
30 mmol) are taken up in 1 mL NMP, combined with morpholine (160 uL, 1.84 mmol),
the reaction mixture is stirred for 1.5 h at RT and for 4 h at 40°C (= intermediate product
Z-10a). Then it is diluted with 8 mL MeOH and transferred into a hydrogenation reactor.
Pd/C (20 mg) is added and the mixture is stirred for 18 h under a H; atmosphere (5 bar) at
RT. The reaction mixture is filtered through Celite, the filtrate is evaporated down using
the rotary evaporator and the product E-2a (HPLC-MS: tre. = 5.66 min; MS (M-H)" =
245) is further reacted directly.

Analogously to this procedure further anilines E-2 and E-4 are obtained from the
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128 dependent on whether the starting material is an
educt F-1 (4-fluoronitrobenzene) or F-3

W@ 2000/0089PD- ni t r obenzene). Therefore, only the BYWEPHES/858433

of F-4 and hence of exanples o$; type VII will be
descri bed hereinafter by way of exanple. The reaction
conditions can be applied to the synthesis of F-2 and
Exanpl es of type VI. 5 a) Procedure for synthesising
F-4da:. FFFF FF FFI F'INOHNOPd/CNH \ /OZ
MOH\ /OZ F NO2 NaH, NW J( N\ NJ F-3a Z-13a F-4a
dorfesprordmEA1- or B-Hinf¢rmictliatesfedness.hyl ) - benzene F-3a (250
L, 1.82 mml) is taken up in NW (500 L), conbined

h 80 . 2. ol ) and 2-di net hyl am noet hanol

€ 8 Sd- stirred overnight at RT. The
reactlon mxture is purified by silica 10 gel
chr omat ogr aphy. The product - aining fractions are
evapor at ed down and the resi (- intermedi ate
product Z-13a, HPLC l\/§: t Re =0 mn; M5 (MHH) + =

279) is taken up in NBCN—| in a mcrowave vial.
Pd/ C (20 ng) and 4- H% @ I -cycl ohexgne are adde |@md
the m xtupeN Sstirred ato IT9 The reacty

m xture i $NJtered thmflﬁh__Cellth( fdltra |s
evapor at ed do using the rotary eva t She
product F-4a (HPL®:15 MS: tRet. = 0.56 mnHn; ( MtH) +

= 249) obtained is further reacted directly.

Anal ogously togj,his procedure further anilines F-2 and

F-4 are obtained fromthe corresponding F-1- or F-3

i nter medi at es/ educts. WO 2009/ 003999 PCT/ EP2008/ 058433

B2®roibicidAsle hireg fbl 78%ymobes takicn gpm | nnL TNF @mbiped@ith HATU
N' F N

&-9 1Bg, 21\§| rpmf'l:)élélﬁzDgPEAagé% dl? H;B)S |)r’gand(§mf$ %r jﬂl r@ﬂ%‘c RT. Then

hAkROELR q96 BR8, ¢. 19Nl qgmdaeﬂd\ma teactidd hix(uf3 iWirred overnight

0. 225 mmol ) and DI PEA ( %@0474 nmol ) and stirred

ng

MR T Ithergradegprodugt Waquqlghl A@mnﬁ,wpéhq:d. wgh (T 7T1H%.g0rgamc phase
0. 196 ) th
e T
kytare@psoratol Mel ﬂﬂ?bﬁlde_ﬂﬂ(&iu@f ﬁ@uﬁﬁed bp pt@aﬂutlng HIPL At flhe psoduct-

of VI|-1 (HPLC-MS; tRet, = 1.

g(plgalp}ngefgaggtlons of IV-1 (HPLC-MS: tRet = 2 03 min; MgNmH) = ?(99% are freeze-
dried.

Analogously to procedures a) and b) described hereinbefore, Examples I'V-1 to IV-21 and
V-1 to V-18 (Table 4) or comparable further examples may be obtained from the

corresponding precursors, which are either commercially obtainable or are prepared using

methods known from the literature.



dri ed. Analogously to reaction nethods a) and b)

descri bed above Exanples VI-1 to VI-2 and 1o VIl-1to
WO/RG098039Tabl e 5) or conparabl e further exanpl eBCHER2008/058433

obtained fromthe correspondiifig precursors, which are

either commercially obtainable or are prepared using

met hods known fromthe literature. WO 2009/ 003999

PCT/ EP2008/ 058433 130 Table 55 RIORS 1 6 RRLRR

NON N R RFNOI NR- N\ NONNOH/ s R3H

a/R3 N R R9_ ROExanples VI-1 to VI-2 Exan'pl es

Vable3 to VI1-3 # Structure tRet. (HPLCQ C) I\/IS( H+ F

FN FVI-IN ONNZ2.04 256 NN HEF IZN

1.68 537 H, NKF; D FROVI-k-~ NN15R553

~J F N F Rré€ IIoZN "1485 ,L\I-N
FFVII-3uN N N

RP H 9/N 10

Examples IV-1 to IV-21 Examples V-1 to V-18

tret. (HPLC)

# Structure [min] MS (M+H)"
oy Ff [P
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~N F T: /[\N
LN o _
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N N
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N N
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H
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~ N
IV-6 N 2w 1.48 524
N =N

F T: \ |
H
V-7 \ow“\é\ 0 =\ 2.11 514
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132 acid nediumw th Na(OAc) 3BH or

met hods known fromthe literature.

WQ2wd/0039¢9 commrer ci al | y obt ai nabl e or are synt hBGT/EB2908/058433

usi ng nmet hods known fromtheib4 terature.

Na( CN) BH3 usi ng

The am nes ROR10NH

Allylarylethers G4 are synthesised by an am de

coupl i ng

reaction of the aniline G3 with the

correspondi ng benzoic acid A-2 described 5

her ei nbef or e,

while aniline G3 may be obtai ned by

allylation of the nitrophenols G1 and subse uent
reductijon,vip the int pate prodydke. HAIX)
nucl eophi ficlsubstit %Holﬁﬂ to obtain the[m'irﬂter |(at+e)
productls Z-IA and Z-15 is carrigd o¢ut using frethods
known filromthe literature |n compn|sol vents, such as
e.g. NVP, DMSO or DV, bas¢ such as
caesi um carbpnat e, K2C08. " 10 a) E cedJrerO
synt hegi¥i'g| G.2a: F F ~N-| Cl @ :l/c 2|2
HO NO (s2CCB| DRF -, Et OAC N~~O NH
z Gla Z-14a GZaSnl iflu romethy) phenol
Gl a (300—+rg—2—4t—+rwmeh)—3—direthylanrnopropy
chl ori de hydfochloride (573 ng, )30 62 nmmol ) ang caesi unj
carbongte (3|93 g, 12.07 mmol )™ are|taken up [n DWF
(10 nl)| and heated t 120 Cfor 60 mn in a mcrowave
react or]. IVi® ThenA\b‘ yent L%;Evapora?@a down u¥ng
the rotjary eyaporato ,/t e tion|mxture i$
diluted with|Et OAc and éxtlrdcted twilce with water. The
or gani c—phase—+s—dri-ed—on—Mpo4—FHitered—eyaporated
down uging the rotary evaporator and the resulting
i ntermgdi ate| product Z-14a ( -Mp: tRet. =|0.67
mn; M '&MFH+ = 293} ifs furthér Yeacted directly,
The ni t|r '@omo%n{bézgg (700 1)80 AtBl) 1s t®Ren
up in 15 nL Et OAc an r ferred into a
hydr oggnati on reactor P/ 20 ng) is added and the
m xt ur g+s—stirred—for—I8 hunder—a t2atnmosphere (4
bar) at| RT. The reactl on mxture-Js|filtered through
Celite,| the filtrate Fevapozégéd down using|the
rotary ewa:moratom“afﬁ eopro t obtai a®d Gj2a 527
(HPLC-NB: t Ret N MH—I)+ = 263) 1is
further reacted dlrectly | ogousgly to this
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2009/ 003R28, PCThEPz L058433 =133 |b) Brygcedure £@r
synt hesli si ng VI -1 = \N”P—D\I,NNFFI N, FFF
N A-24 | N~+O NHZ N~~O'N N H
F.__F /N
H F =
V-1 o T o KXNJ 1.72 483
FoF /N
H F -
V-2 WNN\& 2 1.40 510
N N
e
. FF L\"\
V-3 P 2.03 467
N "N
~-NH HJKCL




G 2a VIIl-1 Benzoic acid A-2a (50 ng, 0.16 mol)
taken up in 1 nL DCMand 1 nL THF, conbined with
W@ 2PP398h! ori de (0.15 L, 0.19 nmol) and one dPGHEBI008/058433
DMF, stirred for 3 h 5 at RTigd then evaporated down
using the rotary evaporator. The residue is taken up
in 1 n DCM cooled to O Cin the ice bath and
conbined with the amne G2a (50 ng, 0.16 mmol) as
well as pyridine (40 L, 0.49 nmol) and stirred
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VIIT-1] ( e?tm?‘ﬂg 21 nin: | MS [(AMH) + l':"%gﬂ'i'w
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N NN N HGS3a G4a 15 Benzoic acid A-2a (1.5 g,
5.1 mmol) is taken up in 32 nL DCM and 10 nL THF

WQ 9003080 wi t h oxal yl chloride (0.49 nL, 5.5 nPGI/EP20A8[058433
one drop of DMF, stirred for 3y at RT and then
evapor ated down using the rotary evaporator. The
residue is taken up in 15 nL THF, cooled to OC in the
ice bath and conbined with the aniline G3a (1.21 g,
5.5 mol) as well as DIPEA (2.6 niL, 15.1 mmol). The
reaction mxture is stirred 20 overnight at RT
evapor at eg dpwn usin rotary evapes @iRuC)an
resi due ig t pken up gsltlﬁ EEE)AC The or gdmind phaglest(PEH)
washed (wth ater, diTute KHSO4 sol gti1on and dilute
NaHCQ3 |sol ut | on, er d on My Anand|evapor at e down
using tthe rofary eva orator e WD| 2009/ 003999
PCT/ EP2008£058433 pr odugt~ obt ail ned1.67 4a ( HPLS27 VB
tRet. = 2.06| mn; 4&%1&5 “497) s reacted|further
wi t hout any addltr“ﬁal purlflcatlon Anal ogously to
thi s precedufe—further—attytarytetters— G4 may be
synthegi sed fromthe rcorres ing|G3 and A2
interntdiate>/eductsé§f e) Pro edure for synthesising

VIT1-10:y4308, (AC ACOH1 Ny F| F 1g999NH2
FFINIFFHO O~ N~ ,01 / NN, N
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T
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i nt er ngdi at e product Z-16a obtalned (HPLC-M5] tRet. =
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directlly, Th¢
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added gnd Na({AcO) 3BH (64 ng, 0.3 mml) is added

bat chwilse. The reaé @n n1xt\\‘ is gtirred overni ght

at RT, |evaigorated d usi ng™\t he rotlaryZ2d¢apon at ot84
the residue iis taken up a”little DVF and purified

- 162 (100 |ng,. Q. 2
: %&A b 503

by preparative HPLC™ The duct- cantaining firactions
of VI11-10 (HPLC MS: tRet 2+20 min;, MsS (MrH) + =
554) arle fre¢eze-drFed

V-17 a 1.87 530

el . —
Vv-18 “ 9 JNA 1.85 530
HO X N N-y
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15

20

20 Anal ogously to the nmethods a) to e) described above
Exanples VIII-1 to VIII-10 (Table 6) or conparable

WO 0phe39exanpl es may be obtained fromthe PCT/EP2008/058433

correspondi ng precursors. WO 2809/ 003999

PCT/ EP2008/ 058433 136 Table 6 R 1 s R RO _ N~
N, NN R9, X )y Ra NH/ a R 1410 Exanples VIII-1 to
VII1-1 0 # Structure tRet. (HPLC) C) Ms (MtH)+ F F F
;i1 :P NVITT-1 0 N2.11 528 ~ N, -ONNH FFNN
FMII-2 gN213584 Q HNN FFI VIII-3 0 2.20
BéactiodNchém®&FO SN ,N HF NN F VII1-4 N 2.21 542 H
N /\N FFWMII-5FN2.21 538 N, O\lp/ NN HHN
F’ FRSS~-N F 10 RS

R

1. ROR1ON(CH,),OH !
F atd ~N

2. reduction R’ ‘(*’)’yo A2

S — Ney
R’ NO, R’ NH, “actvation k@

8 8

R R

F-1 F-2

R® .
RS 1. R®R1N(CH,),0H

2. reduction N\
R7 NO actlvatlon
2
F
R9/N R 9/N R
E-3 F-4 Vil

Example compounds of type VI (arylethers in the p-position to the amide link 2> R®) and
type VII (arylethers in the o-position to the amide link = R®) are synthesised by a reaction
of amide coupling of the anilines F-2 or F-4 (in order to introduce the group R?) and the
corresponding benzoic acid A-2 described hereinbefore. The anilines used are
commercially obtainable or are synthesised using methods known from the literature from
the corresponding fluoronitroaromatic compounds F-1 or F-3 by nucleophilic aromatic
substitution with an aminoalcohol R’R'*N(CH,),OH (or the corresponding alkoxide) and

subsequent reduction via the intermediate products Z-12 and Z-13.

If the aminoalcohol R'R'*N(CH,)yOH that is to be used is unobtainable or difficult to
obtain, there is the alternative possibility of carrying out the nucleophilic substitution with
a functionalised alcohol or a corresponding alkoxide and to generate an aldehyde function
CHO from the second functional group via corresponding intermediate stages, in order to

finally introduce the group NR’R'" by reductive amination.

The nucleophilic aromatic substitutions at F-1 and F-3 are carried out using methods
known from the literature in common solvents, such as ¢.g. NMP, DMSO or DMF, using a
base such as NaH or K,COs. The aminoalcohols R’R'*N(CH,)yOH used are commercially

obtainable or are synthesised using methods known from the literature.

The reaction conditions for the nucleophilic substitution and reduction are essentially



VIII-6 ~~ 0 2.10 588 N\--0' NN HHN F F SNVIII-7

N Fo 229 586 N~1jI-r NN N OH W 2009/ 003999
WEQDPBIROD8/ 058433 137 # Structure tRet. (HPLE)T/ER20NE058433
(MFHH+ HN F F gN VI11-8 F 0 225 572 ONO/ NNNN H N
FFFWVIIIT9 NN2.31 543 ONN HFF\ INWVIII-10 N

N N 2. .14 542 p-6N N H Reaction schene HO 5 RS 6 R
RL RI1 NRlz RR5~1 R A2ROKkK3RI1IT ONNN N
z HN NH z activation HZN H N N, N. POClBR"NNzRH
RaR3 R Ra/ H1 H2 IX Exanpl e conpounds of ty

dle)lée(ldﬁmt din mbsthenthetartingosictiplon ap edudt &- hd- ﬂéorlonﬁltobemﬁ)le) or F-3

S heS| from e anll nes
oot eer Hhetb el g A tass abF A RTke yGemples of
fﬁ)@ &/ 1R8I B6 bdeabed hatsinaber B NSt kagpie. fThefeactién conditions can be
Tterature with acid chlorides, such as e.g.

aindisp hothg Isyathsoy pife-2cnd dxamples oh i Yk, and t he

reaction is carried out in ethereal solvents, such as

5 %'}eré‘e'&%reoor !'fhesfsﬂ{ gxgmple. If desired the am des
sol vents.

F N
\/\OH PdIC

MeOH

NO,  NaH, NMP J/ J/
F
K Q

F-3a Z-13a F-4a

1-fluoro-2-nitro-4-(trifluoromethyl)-benzene F-3a (250 uL, 1.82 mmol) is taken up in
NMP (500 uL), combined with NaH (80 mg, 2.0 mmol) and 2-dimethylaminoethanol
(158 mg, 1.82 mmol) and stirred overnight at RT. The reaction mixture is purified by silica
10 gel chromatography. The product-containing fractions are evaporated down and the residue
(= intermediate product Z-13a, HPLC-MS: tge. = 0 min; MS (M+H)" = 279) is taken up
in 6 mL MeOH in a microwave vial. Pd/C (20 mg) and 4-methyl-1-cyclohexene are added
and the mixture is stirred for 1 h at 100°C. The reaction mixture is filtered through Celite,
the filtrate is evaporated down using the rotary evaporator and the product F-4a (HPLC-
15 MS: tper. = 0.56 min; MS (M+H)+ = 249) obtained is further reacted directly.

Analogously to this procedure further anilines F-2 and F-4 are obtained from the

corresponding F-1- or F-3 intermediates/educts.
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10 The anilines H 2 are synthesised by an am de
coupling reaction of the 1,3-dianilines H1 and the

WQ 0p0839%hdi ng benzoic acids A-2 descri bed PCT/EP2008/058433

her ei nbefore. The dianilines ysed are comercially
obt ai nabl e or may be synt hesi sed usi ng nmet hods known
fromthe literature. To introduce am dine groups in
the o- or p-positionto the amde link (- R6, R3), the
corresponding 1,2- or 1,4-dianilines may be used

anal ogously instead of H 1. WO 2009/ 003999

POrO&RPRO0R 058USHingl ¥H-1:.a) Procedure for synthesising
H2a: NN ON HON NFFFFN FA-2a 2N NH 2 H
acid A-2a (2.0 g, 6.73

2 59 nL, 15.47 mol),
D Then

and stirred for 20 mr at .
5-(trifluoronetdyl ) +Ho =i, 3-di a H la (1 g,
6. 73 nmol ) isﬂjéded and reactloE fm xture i

stirred overn t at RT. ,The reacti ture
concentrated b rﬁtaﬁy——evapoﬁatlon eﬁzgzjflproduct
is taken up tf °DMF and purified by epar HPLC.
The produc{ ont ai ni ng fractlons\o H 2a (HPLC MS

tRet. = 1. 81In1n, MB (M+H) + = 456)Y are freeze- drled.

10 Anal ogousl yF#o this procedure further aWilines H 2
may be synthesised fromthe corresponding H1 and A-2

BOL SR RLAR (S 11 e 35 B G RGP TINYEP! @fted with
HAAU (X8R0 . 25 mMoHnd INPHA (¥2 rng\| OM?Ntrhilli(io ) akld Bﬁrrd:d(fo]: 20 min at
is taken up in

Ani | H 2 60. 4 133
§T' ILQ,S r @suitné Frdp @8 oQNb?%emmoé) is addedzg E%?%P?%’dmxmfe 15
(0 A Ay 25T SO M 90 s

t@agihvg fardostoIVEA (HILQ-MS: tThe Iéamin; MS (VxH)T € 5il $) are freeze-
di | uted WO 2009/ 003999 PCT/ EP2008/ 058433 139 with
dd¢ DVF and purified by preparative HPLC. The

product-contai ning fractions of IX-1 (HPLC NS: _t Ret
Angloggushy t9; repgsionhgdhods=a) 3ndh) (éﬁ‘rSéI‘llfqdé)é)?@Q Exaraples VI-1 to 'VI-2 and

g‘jf"l? p BRI gsﬂﬁg@g&gﬁ%ﬁg@f&m p1dS3 n%g bOShained from the

Ed}tifésbﬁﬂidlﬁg( pfminesrsnwhicb arcodthat cmﬂmbrcmihytd’m&mable or are prepared using

corresEgndlng e?ursors. 5 Table 7
methods known from the literature.




R RSRI R ORI"INNNNNN Ra Ra H/ R Exanples
IX-1 to I X-10 # Structure tRet. (HPLC) C M5 (MtH) +

WE2I@IRDPIDE 537 1X-1 0 NH NNN F F N | NPCFEPX0§058433

SLNNINN 2.09551 N HF FN N I3 X-3 0 N 2.08 567 N, N.
JNNNQ HNN F_"F FIX-402.37 565 NNN GNNH
N FFFIX-50 223 551 NNNNN H W 2009/003999

PCT/ EP2008/ 058433 140 # Structure tRet. (HPLC) C) M5
(MFH)+ F NN F IX-6 -N2.18 537 NN\ NNN H

Table 5
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N R’ N N
N«
R N N o H R
s H (¥, R
R

Examples VI-1 to VI-2 Examples VII-1 to VII-3

tRet. (H PLC)

# Structure imin]

MS (M+H)*

g _
VI-1 | 5 JO\@QN\/N N 1.04 256
N

A _
V-2 Q“NOTEL R 1.68 537
N ~

VII-1 S 1.51 553
N/\/O =
S
F AR
F _
= o —
VII-2 R P 1.48 511
\N/\/O H ‘ =
\
N
F [ F \K}\JN
VII-3 “ 8 “\ 1.57 528
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FFN'N213 525 a-~N-r \ I X7 0O NNNN HFFNN

" FIX-802.17 551 NHN NNGN~HNW FFSNIX-9
wWE2@IAMIZD7 N N N ~N N NNHNO F F S | X-10 FCRER®08/058433

583 NN N NNN H W 2009/ 003999 PCT/ EP2008/ 058433

141 Reaction schene | 5 RS R5 *yN R ~R1L 1. <NOz> A 2

I N HOONN Xv 2. reduction HOR v NHz activation H

Il a RP R 1-1 1-2 1-3 (X =H OH Ow, CEt) 1. SOC 2

Met hod A 2. RORIONH or 1. DWVP Method B 2. RORIONH,

Na(AcO3BH, AcOHRS RL R 6

Reaction scheme G

6
R® . RRION(CH,), X R
X 2 reduction
Z 9 ﬁ s NH, actlvatlon
RNy y R
R’ 110
G-1 G-2 Vit
1. \/\Br
2. reduction
RS
RG
\/\ N
A activation N
o] . NH, :
R

1. O3, MeOH

2. R°R'NH, Na(AcO),BH
G-3 G-4 AcOH
R® 1
. R

VIl (y = 2)

Example compounds of type VIII (arylethers in the m-position to the amide link = R) are
synthesised by an amide coupling reaction of the aniline G-2 and the corresponding,
benzoic acid A-2 described hereinbefore. The anilines G-2 used are commercially
obtainable or are synthesised using methods known from the literature from the
corresponding nitrophenols G-1 by nucleophilic substitution at an aminoalkylhalide
R’R'"N(CH,),X and subsequent reduction via the intermediate product Z-14. The
aminoalkylhalides R°R'*N(CH,),X used are commercially obtainable or are synthesised

using methods known from the literature.

Alternatively, certain example compounds of type VIII (y = 2) may be prepared by
reductive amination of a corresponding aldehyde intermediate product Z-16 with an amine
R’R'“NH. The corresponding aldehydes Z-16 are obtained for example by ozonolysis of

allylarylethers G-4 in methanolic medium, the reductive amination is carried out in acetic
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O NNNN Y RIO'N.Rs Ra HR3 X Exanpl e conpounds of
type X (amnes with Cy linkers in the mposition to

WQpwoasd%e |ink - R) are obtained from conpouPdEER2088/058433

ei ther by substitution of thejgorresponding 5

phenyl al kyl chloride by means of an am ne RORLONH or

by reductive am nation of a correspondi ng al dehyde

with an amne RORIONH. In the forner case the

phenyl al kyl - al cohols 1-3 are reacted by neans of

t hi onyl chloride using nmethods known fromthe ,

adid eediuor with NagDAa):BH: dreNa(6N)BEp osid g mesthiel dnpwe srom the literature.

he lattes_ | t he phenyl al kyl s 1-3 ma :
B an Bt RR GREG e m S 1t B TR € areuBRva Gingmethods
RERM BotQhd RicrBtiREA IPa6Nh&S KRB i nelesisétyBlesn anfdctcbepling

reacted in an acetic acid nmediumw th Na(OAc)3BH or

Na¢tOx) ditee aminae-Bhwith shromrepeading brgzeis eRddy 2kdsesmped
fromthe |iterat.ur farm e : .
PR ORorURAM BE & e B RN IRy Bl X Pthop BB G-1 and
SibRéuest Becctieaivivgthaeitbeatslida pwduétrnst he |iterature.

The phenyl al kyl al cohol's 1-3 are synthesised by an

AR RS ICUPLC sUBstit st fo@Btadi tHehfteAREdidtB @fodutB 12 afid B-15 is carried
order to introduce the group R2) and the correspondin
bensigaetbods knogndeose Hichieratuie Heanag s venth sugiis| G ;dsMP,

_ oliciraties
R Y e o L SR T T

fromthe correspondi ng carbonyl conpounds |-1, e.g.
pheoydmeetor sydbdsiisng Gy2ai t r ogenati on and subsequent
reductions via various internedi ate WO 2009/ 003999
PCT/ EP2008/ 058433 142 produgts. Z. a) Procedure faor

synt hesihgEng th2av~, F F F F ISF NaBHA:  BF3 Ot 2, F%E
NH

F N\Ve4 V20_'THE DCM, 2. Fe,SNHACLRYHb, HO NOZ Et

HO NHZ 1 a &cbyavd '\%ﬁ’\/\o NO EtOAc SN0

3- (t FPf 'uoM8net hyl ) - phenyl acetic acid I1-1a (8.0 g,

36.7 mrgh% and tetranethyl angpnium 5 nitrate (7.4¢ 0,
54.87 mmol ) are taken up in DCM (90 nL), conbined with
trifluorosul phonic acid anhydride (15.52 g, 55.0 mol)
B-mitB&- SritrifDOkbracttlyl3 phend G-a(5® hg, 241 Rk vbmethytanfipepropyl-

furthe h,at _45C _The reaction mxture is
Aatis Py e omad 52 E, 3 RaveeaD abt i ShErdif G.om g 1207 mmol)
RRASIEN 1D AN ML M@ h&lted & 1200 (ORr BEAHO a fiidrbRbeIreactor.
and evaporated down using the rotary evaporator. The

Teacthconlvritds avaporated dowhesing tgapaty AGDaiafcthp yeaggoy mixture is

5603 ST BRAR ok 25 HURG, 1 AR i on s,

GIVE i) e vap @@ RN dohiheusiigihe kag evhpghor SR sestbinganteimeliate
Z-17a (1.04 g, 3.50 nmol ) is taken up,in THE (10 ni), .
Rechiat 2198 (HBLCSYB atuammof §7imanaMad HAY chad e fufther reacted dircatly.
m xture is cooled to O C, boron trifluoride etherate

6@ itto, coBnpbindrifel 4a (780 atié 0dnmpliis@kemup ithk mldits and

IS stir egl vernj.ght at . er, coalj LGN S
] e e B0 T L R e Pl i
for 18 h under a H, atmosphere (4 bar) at RT. The reaction mixture is filtered through
Celite, the filtrate is evaporated down using the rotary evaporator and the product obtained

G-2a (HPLC-MS: tge. = 1.88 min; MS (M+H)" = 263) is further reacted directly.

Analogously to this procedure further anilines G-2 are obtained from the corresponding

G-1 intermediates/educts.



10

15

stirring, the THE is elimnated using the rotary
evaporator and the crude product is extracted with

WER@AOV39The or gani ¢ phases col |l ect ed are washeRCIWEPI908/058433

sat. NaCl solution, dried oniMNa2SO4, filtered and
evapor ated down using the rotary evaporator. The
residue is purified by silica gel chronmatography
(HPLC-MS: tRet. = 1.74 min) and the isonerically 20
pure phenyl et hyl al cohol Z-18a is further reacted
directly. Internediate product Z-18a (100 ng, O0.425
kybgeduse foakerthespingnVEIM (2.5 L), conbined with
NHACL(11 ng, 0.211 mmol) and water (2.5 nlL) and heat ed
to 75C. Then iron powder (235 o, 4.21 mmol ) is added
bat chwi se, the reaction m xturenjs stirred for 1 h and

the excess iron powder is filt&red off. The solvent is

elimnated by distillatjon 25(using the rotary

evaporator, the residuellist ken up in EtQAc and the

organi ¢ phase is WD ZU?)@Q PCT/ EP2008/ 058433 143
NaG

N

washed twi ce Wit sat. olution. The prganic N
phase is dried MySO4, fihbiered and eviaporated g:o}mq
2
N

using the rota vaporator and yi el ds u | -
(HPLC- M3 TRE®. ™~ ™M1 54 nmin; MBS M+, s Noy
Anal ogously to this procedure further aniliHes may

be synthesised fromthe 5 corresponding |-1
i nt er nedi at eskeducts. b) Pr ocedure for synwvhesi sing
13aNINOHOI\NFFN NFFA—2a HO NHz

HO N.NN. 2a |- d, A
B A s 0aRed LR %%s%&%wﬁﬁ@? TohL THF,
E&Hﬁhé@@l‘cﬂ“o&%&ﬁbﬂ&e @hlsogr, d)el‘}(lgn%l)rﬁﬂd ode Ardpn DMF‘ dtirred for 3 h

one drop of stirred for 1 h at RTandthen
evRipondithed clapamated flongn tking thtratayy eva@ptﬁtm Bhe repidue is taken up in

(57, 50 S50 0 G AR M1

()Qﬂmﬁd}l% aéw@mah i)yrlc-iﬁﬁ@ (408G, 10 SNmFioX) andestitied st érighdat RT. The crude
over ni ght at evaporated down using the rota

predlporriapwificd %eprlewa@%HP%Ct Elkfépmdbctrqqn@rym%ﬁactlong of VIII-1
b (N C_ t
MELHELRY TR et

5 15 ar reeze-dr| o 0
e S 55875 S s CORARERY LYy rroceaure fom
aRtRHR§HnlmgGRhad ALorikesRdEdubts?

i ntermedi at és/ educts. WO 2009/ 003999 PCT/ EP2008/ 058433

144 c) Procedure for S nt hesi si ng X-1

3-Nitro-5-(trifluoromethyl)-phenol G-1a (2.5 g, 12.08 mmol) and potassium carbonate
(2.00 g, 14.5 mmol) are taken up in acetone (10 mL), combined dropwise with
allylbromide (1.15 mL, 13 mmol) and stirred overnight at 80 °C. Then the solvent is
evaporated down using the rotary evaporator, the reaction mixture is diluted with EtOAc

and extracted twice with water. The organic phase is dried on MgSO, filtered, evaporated
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FF\ 2. Me2NH, Na(AcO3BH, ACOHONN NI/ NC N HO
HI1/ I HI -3a X-1 Phenyl al kyl al cohol 1-3a (226 ny,

wWQ@2m8p039%b1 ) is taken up in DCM conbi ned at RICIEPI908/058433

DMP (237 ng, 0.558 mmol ) and stirred for 1.5 h. Then 1

g Na2S203 and 1 g NaHCO3 5 dissolved in 10 nL water

are added to the solution and the reaction mxture is
stirred for 20 min at RT. The organic phase is

separated off and the aqueous phase is extracted twce
nore with DCM The conbi ned organi c phases are again
dwshedngihichoset cvaNatd@OBnd ol intermediatd praticoA- I SBYLC-MS: tre. =

ff
e pnatsnnhis BERE f Sdi@ias poduct 2194 i ob,
Snsh b Lyt e reaciss 0 tect o 10 Tl (100 s v
ﬂ%f ng%‘% @Q)S I{n;h%ﬁ ahd v&?at& M) hdl Thirhefledf 19701 )Th@ﬂ ¢on powder

Stirr Then aC|a acetic acid (20

0.3, rﬁo(ﬂS)nnmsl)adedmuthwas(eAﬁl@)r@Bm Txtoy, is Gtiged ﬁrm&l Byand filtered
I s added batchw se X

VB PR GRS FRT O B “u%%t%%gﬁf At Pl e roary
SRR B redidiR i§ BkbAUS il EtO@d‘@fﬁi P oldanit pHabd Is&vdahdd twice with
and purified by preparative HPLC. The 15

gt ddafclisoboinn al fid ergatie abase oméﬁqsi‘ onMES O eds cvarmsted down using

fis b DapbRics YR i e G (HBLESRR: B ehos min,

MSIM-eHX-62(8habl e 8) or conparable further exanples
may be obtained fromthe correspondi ng precursors. WO

gg@l%é&gﬁ?t%gchp %Téc%ﬁ&&%ﬁ@é&ﬂaﬁles 4% arc TVl ife Bird3d the cdirdSponding
RO "\ N.N v N/ R3 RIO'N.RO RN Exanples X-1to
&-binterStediatas(pdacttRet . (HPLC) MS (MkH)+ NN F F X-1 N
2.15 512 FNN HN FF X-2 N1.55554 r-N/ NN,

ﬁj) Proléledure for synthesising G-4a:

G-3a

Benzoic acid A-2a (1.5 g, 5.1 mmol) is taken up in 32 mL DCM and 10 mL THF,
combined with oxalyl chloride (0.49 mL, 5.5 mmol) and one drop of DMF, stirred for 3 h
at RT and then evaporated down using the rotary evaporator. The residue is taken up in

15 mL THF, cooled to 0°C in the ice bath and combined with the aniline G-3a (1.21 g,
5.5 mmol) as well as DIPEA (2.6 mL, 15.1 mmol). The reaction mixture is stirred
overnight at RT, evaporated down using the rotary evaporator and the residue is taken up
in EtOAc. The organic phase is washed with water, dilute KHSO4 solution and dilute
NaHCO; solution, dried on MgSQ4 and evaporated down using the rotary evaporator. The
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N FF\ X3 NNNNI1.62 535 HNN FFI1 2. 30 552
X-4 NNN HFFNINX5 2.18 538 NN NN N~ HGNN

WE2@9M0399 2. 00 498 FH H "yl 1 ~-1- NNN WO 2009PCDBBBG8/058433

PCT/ EP2008/ 058433 146 The i ntgpducti on of an

am noal kyl side chain into the position of the group

R7 in reaction schene | can theoretically al so be

applied to an introduction into the position of the

group R6 and R8 if carbonyl conmpounds whose carbonyl
functionality is in position R6 or R8 are used as

jEddedt obanmldd@daiHyLCeMS e, 52 R6anin] M QdHd e 49 Risreretsd further
R5. R Rs \ RS 2. RORRoNH R/ Pd/C
BB AR P RRANTICRIR NG N N N PhON N G N @ Rlo

HRL Z RIO HI/R

Sralpgonslyko this é’rwa%i%ﬁ%%%&ﬁf/%ﬁ?%ﬁé %Q%Yﬁbf%?ﬂ%?lﬁ from the

Jo-r?esg GAThACA OMRInBYalcSRELHQN W th the
corr di ng benzoic acids A-2 descri bed

her ei nbefore The d| am nopyridines J-3 used are

e)di i1 are synt hesi sed using 10

nmet hods knovvn fromthe literature fromthe

correspondi ng dichloropyrigiwes J-1 by twofold

nucl eophi l i c aromati c sulestadstapHemoswi th am nes RORIONH |
and proteected amonri-@ Nequi v At s (e.g. berzykam ne) \N‘,N
via the ipfernedi ate ages Z420 and J-2 and | F

subsequ sel ect | 3 cl eaving of protgctive ofps. N
Thexntig i a¥@nat i ¢ substit utiopdsare ' N-N’
out in commun ®~ ents, such as e.g. NWP, DI\/BO 5?@@
with a base, such as pyri di ne 15 or DI PEA, for

exanpl e. Theg,am nes ROR1IONH used are commer ci akhyo

obt ai nabl e or are

Allylarylether G-4a (1.0 g, 2.01 mmol) is taken up in 40 mL DCM and 4 mL MeOH and
cooled to -78 °C. Then a mixture of O3/O; is piped through until the solution turns slightly
blue. The reaction mixture is combined with dimethylsulphide (520 uL, 7.05 mmol),
stirred overnight at RT, extracted with dilute NaHCO3 solution, dried on MgSO4 and
concentrated by rotary evaporation. The intermediate product Z-16a obtained

(HPLC-MS: tge. = 1.83 min; MS (M+H)™ = 499) is further reacted directly.

The intermediate product Z-16a (100 mg, 0.2 mmol) is taken up in 3 mi DCM, combined
with isopropylamine (15 mg, 0.20 mmol) and stirred for 15 min. Then glacial acetic acid
(17 uL, 0.3 mmol) is added and Na(AcO);BH (64 mg, 0.3 mmol) is added batchwise. The
reaction mixture is stirred overnight at RT, evaporated down using the rotary evaporator,
the residue is taken up in a little DMF and purified by preparative HPLC. The product-
containing fractions of VIII-10 (HPLC-MS: tre. = 2.20 min; MS (M+H)" = 554) arc

freeze-dried.

Analogously to the methods a) to ¢) described above Examples VIII-1 to VIII-10 (Table

6) or comparable further examples may be obtained from the corresponding precursors.



synt hesi sed using nmethods known fromthe literature.
a) Procedure for synthesising J-3a: FFFF F F 1.
wW@BpopeR399%pyri dine F Pd/C, H2 F F 2. norphol i neCT/ER2HGHN58433
HCl I | C NC NNPh (NNNH;0") HJ-1 a J-2a J-3a
WO 2009/ 003999 PCT/ EP2008/ 058433 147
2,6-dichloro-4-trifluoronethylpyridine J-1a (1.51 g,
6.99 nmol) is taken up in 1 nL pyridine, conbined
with benzylamne (1.0 nL, 9.16 nmol) and stirred
overnight at 45 C  The reaction mxture is diluted
Wabla 6wat er, conbined with 2 N HCL and extracted three
times with Et CAc. The organj.c phases collected are
dried on Na2SO4, filteregd, vaporated down using the
rotary evaporator and the er d|a €e\product Z-20a
obtai ned (HPLC- Ms: tRet o NNVB (MrH) + = 287)
is further reacted dlﬁegﬂLyR - &65 ng, 0.573
mrol ) is taken up in nvﬁpholrne (1.02 g, 11.5 nmol)
and heated to 160C for 1 h in a mcrowave reactor
The precipitate is filtereawstfi-dand-®he filtrate is
purified by preparat|ve HPLC. The product cont ai ni ng

fract Fonspf—3—2a (HPLC-MVB—tRet. Lt m — VB .
(MtH + # 3B8) are fre8trectdre ed. Di am$ S}ﬁ,ﬂ Hel WSZM+H)

1
LAAA LI ull XL T

I J

(95[‘[ 0.-R82 nmr'nl\ Ls—taken—up—in5

I enating reactor.
Pd/C (20 ny) is added ahd the mi'xture js stirred for
18 h uMler [an H2 at nosphete (4 War) at| RT2'the 528
reactjon m xture 1s Filtkr %hrough Celite, the

filtrpte—is—evaporated—dowr—us R the—frotary
il

evapofator; J-3a is 15 |yophilised from di oxane! HCl
(HPLO MS: tRet. = 1.74 mtn; M5 (MrH) + £ 248) and
furt hewii-a eact ed direc . £ Analrogousl y| t 02t'Ri s 584
procefur e further di am nopyridi fes J-3| may be
synt hesi se frowﬁthe corresponding K-1-or K-2
i nt er redi at es/ educt s. b) Procedure “for synt hesi 5i ng

1 NHCl ahd transferred into;§¥hydrog

nol

XI-1:| N, N OHDNNF tF * NNN[A2a F NN
NH, N Mi-9/ - o20 = a Xl - 1| Ben2oi ¢ aci &54
A-2a (48 ny, 0 1 ﬁﬁm en up inf 2 nL DCM and 2

mL THE, WO[ 2009/ 003999 PCT/ 008/ 0584B33 148 conbi ned
with L nL thionyl chloride, stlrred fof 3 h at RT and
t hen evapofated down éz%;ng t hel.fot ary| evaporat pr. The

resi dugis|taken up i il .and copbined with the
di am nopyr i di ne J-3ao -ﬁDNGL41 mo| ) and pyfidi ne
(100 |, 0.78 mml). The

Pk
VIII-5 /iél i
S
N/
I
S
VIII-6 Oﬁ /5\% 2.10 588

e

e

S N

VII-7 Qw /6\ J\@ 2.29 586

2.21 538

Z N
z ‘ /)

Hi

N

H




reaction mxture is stirred overnight at RT,
evaporated down using the rotary evaporator, 5 the
WO 20P@R99 s taken up in DMF and purified by prREHEB2008/@538433
HPLC. The product-containing (fractions of Xl-1
(HPLCG-MS: tRet. = 2.31 min; M5 (MtH) + = 527) are
freeze-dried. Analogously to nethods a) and b)
descri bed, Exanples XI-1 to XI-5 (Table 9) or
conpar abl e further exanples may be obtained fromthe

correspondi ng orecursors which are either
conmer ci,al | y obtai nable ar are preparedtaal:(l'rll?lgl)nTe SHY
known f#orr the 10 Ii era Sre. Table 9 Rdminl s dhgg{MOH)
H -N RSA NNNHN RoH RBHNExan‘pIes Xl-1tp XI-5
# Strjucturg tRet. (HPLC C) Ms (WrH)+ |F F N N X -
2.16 b NN NN NN FFN N Xl -2 N 51527
H~.l\,6'ﬁf83 FEN ﬁﬁsmm RN G0
2009/ 00399P PCT/ EP‘ZAOS 05 "149 # Structure tRet.
( HPLO—E)— VB M-H+—F—F—N-N—AF—X—4-10—2-13-54p13;
“N' NN N H - . ;2;“
-
o) —
VII-9 CNWOJELN . 2.31 543
H | P
N
F T: \\,N
VII-10 " 5 0 = 2.14 542
\rN\/\O N \ Ny
Reaction scheme H
O
NH actlvatlon POCI . jﬁ;\ )K[:E
H-1 H-2 IX

Example compounds of type IX (amidines in the m-position to the amide link > R) are
synthesised from the anilines H-2 by amidine formation with the corresponding amide.
The amides used are activated using methods known from the literature with acid
chlorides, such as ¢.g. phosphoryl chloride or oxalyl chloride, and the reaction is carried
out in ethereal solvents, such as dioxane or THF, for example. If desired the amides used

may also serve as solvents.

The anilines H-2 are synthesised by an amide coupling reaction of the 1,3-dianilines H-1
and the corresponding benzoic acids A-2 described hereinbefore. The dianilines used are

commercially obtainable or may be synthesised using methods known from the literature.

To introduce amidine groups in the o- or p-position to the amide link (= R®, RY), the

corresponding 1,2- or 1,4-dianilines may be used analogously instead of H-1.
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FFN N \ XI-52.18554 N, NNNNN-~ N-H
Reaction schene K 1. H2, Ra-N H 2. HCl, NaNOZ H HZN

WOGRIPGEIPG. N NOZ 3. NaN3 _ PG N N3 NI R3 R3 RBCKER2088/(58433

K-3 [R Rl cleaving of R H rsg N protecting groups
r--N Z3 PGNNNHNNN R3/ R3 K-4 K55
Anilines K-5 are obtained usi ng nethods known fromthe
literature, by reacting protected mnitroanilines K-2
by reduction of the nitro group, diazotisation in
hydrochl oric hbh(ﬁ solution and reaction wi th sodi um
D s tserenefaat e product Z-21 to formthe
aromatic azides K-3. The protected nitroanilines K-2
are obtained fromthe free nitroanilines K-1 by

i ntroduci ng the correspondi ngngrotective group (PG).
The protective 10 groups used\ may be any am no
protective groups that, are stbl e under the follow ng

reaction conditions agd arelkihown for exanpl e from
pepti de synthesis, ﬁPg?Efﬁlcy the group Cbz |
(i ntroduced usipg the ac¥d>hl oride Chz-d). N
cycloaddition (Jh order tw@ introducEFthe group of
the azi des K- 5 carTied out by netfhgdse kno rom
the literatnre”Using a correspopng ‘%%235?w§,
CuSO4 and sodi um ascorbate and K-4. The' 09/ 003999
PCT/ EP2008/ 058433 150 protected anilines K—4 are
deprotected in the | ast step by cleaving

H-1a
protective group  under the respective conaltlons
known fromthe literature to obtain the free aniline
Bedzoid £ A=2:Pd (g, 6123 mmbeisadley n@sn 80 nlUSHE, tambined with HATU
i ntroduce the groups R are either comer

chi&e.naH) @n@fl) AdDIPE A 2elyainkd | -4 6mmalieny éfé%edz%/oz 20 pajp at RT.
3hé, £9 ar@étw pa{z@h@ 13| cﬁaﬁ{nesﬂ rih*(?%%?@ﬂ%uﬁ&l‘) ROfRled and the
novvn romt erature . g. the

&asﬁcmmnet@e lig gtirreelagentightlan Rad ﬂfhd: teantjont e take ky cres entragetiby rotary

may al so prepared frqmthe ar brom. des and .
e e iR CRIdERBtdg | 81y aBah PN & PHieCipaN eparative HPLC. The
(?Jn%!nluﬂ Ft?dn@%l?ll-ﬁZQ (HP]\Z@II‘QgSﬂR%e—dl W$ g, MBYNPAS) = 456) are

nown on1t iterature by palladi um catal ysed

ﬁﬁ@ﬁaﬁmﬂupllng (Sonogashi ra) and subsequent cl eaving

of the silyl 10 protective group. Experinental

phalgdusles thrprodeduicnfocth@amdtnes M-2 naytosynthasisa from the

i m dazol.es__as groups R (via halo imdazoles) are
avrseperEne Hal 9@&@Ob?¢%§¥§é/ %ﬁﬂ“?eferences cited

therein. Anal ogously, other heteroaryls can be
bPRLERIaERLynBANgeasRIr a couplings with halo

pyridyl's,” hal'o 1mdazolyls, halo pyrazolyls, halo

thi azolyls, halo pyr|n1dyls result in

N F F 4 ‘IN
POCI NMP F
(0] =
1, 4 dioxane (j\ N
.. N ~p
"N N N N N
/
H-2a 1X-1

Aniline H-2a (60.4 mg, 133 umol) is taken up in 600 uL 1,4-dioxane in a microwave vial
and combined with NMP (13 uL, 135 umol) and POCls. The reaction mixture is then

heated to 100 °C in a microwave reactor and stirred for 1 h. The reaction mixture is diluted



internedi ates |ike e.g.
2-cycl opropyl -1 -nmethyl -5-trinmethyl silanyl ethynyl -l Him
WO 20996003899 15 PCT/EP2008/058433
2-cycl opropyl - | -nmet hyl - 4-tri mgthyl sil anyl et hynyl -1 Him
I dazol e, 2-trinethylsilanylethynyl-pyridine,
5-trinmet hyl sil anyl et hynyl - pyri m di ne, 1, 5-di net hyl -
trimet hyl sil anyl et hynyl -1 H pyrazol e and
5-trimethylsilanyl ethynyl-thiazole. The anilines K-5
that are obtainable directly by these reaction nethods
witly sethe DM afidipuriferd bmdpafrate\d: HHL@iThmpradMWnetralmmg)ﬁmctlons of

e et BT G e Y A

the groups R of directly obt

AptleRa 311*@ thy mathﬁg b)SéiPS%@F%a‘P@HB%?S% X0 Table 7) or
5@@%’ Q36 ¥rthef m Bé §6tal¥d flofPGE 'c@ﬂ&p@ﬁdmg tpl’GCllI‘SOI‘S.
substitution e heteroaryl itself), alkylation,

acyl ation or addltlon (at the am no group of the
habler/oaryl s). In particular, transition

met al - catal ysed cross-couplipg react|0n§ (Ul mann,
Buchwal d- Hartw g, Sonogash ra etc.) ngz;be carried out

on 25 heteroaryl brom desfin ordér \to introduce
vari ous substituents. ] / EP2008/ 058433
151 Procedure for synthesi skng K~8a~& H2, Ra-N H 2.
HCl, NaNO2 H H2N NO2 Chz-Cl CbzN NO2 3. NaN3 Cbz' N N3
~'liz K-1 a K-2a K-3a 4uekbvlendnoni troaniline K-1a
(51.0 g, 335 mmol) is taken up in THE (300 nli),
conbi_ned with DI PEA (73 6 !’.ﬂ__, 402 nmml ) hanzyvl

o= 1Tt

chl ofofgrnpte (52.4 mgyud@@ nmol) di ssotweliPLE) | MSM+H)*
nL THE i s |added while cooling with ice|anfM%e ?lxtute
is stirred overnight at RT. The reactign mxture is

m xed w th water and %Ee THE fel i mi nated using the

rotany,y £vaporator, ¢rude_product is fjbd ered off,
recrystallj sed f ww&er (25;1) and K-2a is
obt ailned and further redct directly (HPLC MS: |t Ret.
= 2.25mn M (WHF 285). 10 The protected
nitroanilipe K-2a (5. g, 17-5ymol) i|s taken dyp in
nethanﬁ¥% (BO ), hé%f Wit h ney ni gkel @;00

e

ar f r)$§

and st d under @pessure of
h af RT. [The reacti'on m x eis then|filtered
t hroygha st Tca get—frit, the Iil[rat S evapor at ed

down,| recrystallised Irpn1n p ne and the
nnnoprotected phenylen dlan1n 2la i|s g? alned a&%
;i Z i NS

furthet3de acted di ngc t Ret].

M (MHH) + | 57)" Thé r té t ed phenylenedldnine
Z- 213+3-9p g, 1 2 e —s—taken—up—m—2N-HEL (366
nm.), [cooled to O C, conbi ned mﬁ h a sol|ution of [sodi um

nitrifte (1} 58 g, 22.8 ) 0 nmL Water and
stirretk4of 30 ninuLTﬁgggg SO|U i on of |sod?-&m azi ded65
(2.18 g, 3B.5 [y ¥n 3 “Water is added dropwi se,
after._the aAddition i s conpl ste the mixtlure is 20
stirrled fof another 30 m n and then hegted to RT. The
precilpitate of K-3a ferined is 'tered| off, waghed
repeat@ggy wi th er- nd)the freeze- crlegszPLCJW%1
t Ret . 35 m n; =281). Anal ogously to
this procejure fufther dzi K-3 are qgbtained f{rom

t he corresponding 3-mitroani {1 nes K-1. WO 2009/ 003999
PCT/ EP2008/ 058433 152




Procedure for synthesising K-4a N N g-p NN N K-3a N
H Cbz' NN\I / Z-2a Z-3a K-4a

wa@4o3eee hyl - | H pyrazol e- 4- car bal dehyde Z- 2a PQI/BP2908/058433
23.0 mmol ) and the Bestmann- @pjra reagent (B-O 6.0
g, 31.0 mmol ) are placed in MeOH (100 nlL) and conbi ned
wWth 5 potassium carbonate (6.27 g, 45.3 mol ). After
12 h stirring at RT the azide K-4a (4.0 g, 14.2 mmol)
is added and stirred in. 16 nL of a 1 M sodium
ascorbate sln. (16 nmmol) and 28.4 m_ of a O 1M CuSM
sln.{(2,84 nmol) are and the m x{ thee(HPECET i +
for B8 d at| 40 C Forgfv%grqgl ng up the mxtlmialis M§(M1H)
evapprated down under reduced pressure; mxed Wth
wat ef and (adj usted t aci d—pH by the additiop of 2M
HC1 sl % The m x urﬁsot hen_10 extracted, gevefal g
times Wen EE t he | ned_argani ¢ phases are iri edf

on MySH4, flltered ande Eﬁorated down under reduced

3

pr esstre—KAa(HPEC M —tRet——=2- 01T VB V)=
= 408) is |obtained by chromatognaphic purification by
silica gel| chromat ography. Analogously to this

proceddr® other protected anifivnes K-4|are bt aj nedd?d
fromthe correspbnolng”%{gjlﬁr Z-2

i nterediates/educts, 15 P ocedure for synthesi $i-nhg
K-5alN, N|] NN HN H2, chrwpu NV NN - HZN
N-N. | K-4a K-5a The - protectied aniline K-4a (4.0 g,
9.94|mxd )| i s taken u |n>100 THF, xex7 wi {h PFeff1iC
(2.0{g) and wat er| Stirred overni ght lnder a
hydr ogen pressure of 8 b 60C. The reactiom
mxtyre is| filtered through a siJica ggl frit, the
filtrate ijs WO 2009/003999 PCTIEP2008/058433 153
evapor at ed| down andi%E reS|d of K-5a is_taken up

di et hylt her ered of f d dried |(HPL€) VB t %9(7
= 1.46 mn| =y +~'The anililnes K-5
descii bed fare used as syn si s conponents in all the
foll ow ng fFeacti on sequences (;phenes L and M |and in
each|case gre coupled to benzdﬂg ®aci ds |(i ntrodugtion

=

5 of |R). These am der oupllng$ re carrnied out Using

met hodx-1knpwn from the'| jterature with|the2.Gd d of 583
common coupl i ng (@gﬁ&ﬁts QNas e.g. |HATU or TBTU
or the respective enzoi cids are agtivated by

t hi omH—ehtoeride—oxalyt—ehtort+de—or—Ghosez reagent
using nethods known fromthe literature to formthe
correspondi ng acid chloride and then reacted with the
ani |l ines K-5. Exanples of reaction methods can be
found there. 10 Alternatively, first of all the
mnitroanilines K-1 may be coupled with benzoic acids
(introduction of R) and only then are the reduction,

di azotisation, introduction of the azide group and
cycl oaddition according to Schene K carried out. Using
this sequence it is
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possi ble to avoid using a protective group (PG .
Reaction schene L-1 R R6 FR$ --N L-2 1. RORINH 2.

WORMPI0E3989 RS 1 s R <Pd> 6 R R6 R R RORi ONH RPEI/BPZ)0$058433

N tar OH RAN OH activation RAN/ NNN Ro RaOR
R ORIO RS O 15 L-1 L-3 XI|I Exanpl e conmpounds of type
Xl (arylamnes in the mposition to the amde link ->
R ), prepared according to general Scheme L, have an
i nverse ami de bond, in relation to those of type III
(reaction schene D). Exanpl e conpounds of type XlI| are
Rynttioescbade by an am de coupling reaction of the WD
2009/ 003999 PCT/ EP2008/ 058433 154 benzoic acids L-3

(in order to introduce the group R2) and the )
correspgndi ng anilines °5 descri bed rei nbefore. f
The, i ctatPds L- R are cemer ci al 0 ainq?ﬁ%
R

or Rr ynENgEskhsed: hods Fagpn Fromy
litefatre fromthe cotrlespondi ng benzoic Rci ds
or benzonitriles L-2. 5 The conpounds Xl | according to
the inyention thus obtaj,ned may be nodified i p; R
analqggusly to the anilines K-5 described abovg%OIO
bt 5t%Rr conmpounds X1 according tachhe i nyeRtdoen
(cf explanations relating to reaction schene or The
benzoic acids L-3 are prepared starting from 1 DMP
aryl halides L-1 by a palladi um cat al ysedhetnods 2. RN,
cross-coupling reaction (Buchwal d-Hartwi g) wit gﬂﬁ JoBH.
am ne RORLONH using nethods 10 known from the .
literature with the aid of comon catal ysts, such as R
for exanpl e bi phenyl - 2-y|-di-tert-buty|pﬂzgohine aqﬁ%ﬁ
tris-(di benzylidene-acetone)-palladium @&sTpwel a N
base, such as sodiumtert-butoxi de ok e&esi um R’
carbonate, in 1, 4-di oxane or toluene. The am ngs
ROR10NH used are commerci al |y obtai nabl e or ar e
synt hesi sed usi ng nmet hods known from the literature.
E§arﬁf?]1% RbAPbINERIOY tRRNX PhrgindS vith dy Bnk¥Byinahsa-fsition to the amide link
synthesi sed starting fromthe correspondi ng )
£} Ror wpehtasnsdtifam eempaundp§-3ribeebpsHbsiiwtion ghideicerresponding

subst it ution W ' ap, N
N e e L
(bjéﬂr@pﬁﬁcluﬁ@ alidshyalerwitarsahine B R, "Ngidh tlasfoemey. case the phenylalkyl-

i met acet am de, NWP, O or. DMF. The substitution
elsole kidrire Fracton Dy mrsht a%%wgﬁu@%%% AP knaggy gom the
E&lﬁ%{gﬁsto Bbhid b lc@rréﬁgﬁ{';lé EBkhaN g)rll fHegat&d cERRO lalkylalcohols

H are commercra obt al nabl e or are synthesSi sed

ISimgy bedtididsd e.g. with DMP, MnO; or other common oxidising agents to form the
corresponding aldehydes and then reacted in an acetic acid medium with Na(OAc):BH or
Na(CN)BH3 and an amine R°R'"NH using methods known from the literature to form
compounds of type X. The amines R’R'"NH used are commercially obtainable or are

synthesised using methods known from the literature.

The phenylalkylalcohols I-3 are synthesised by an amide coupling reaction of the anilines
I-2 (in order to introduce the group R?) and the corresponding benzoic acid A-2 described
hereinbefore. The anilines I-2 used are commercially obtainable or are synthesised using
methods known from the literature from the corresponding carbonyl compounds I-1, ¢.g.

phenylacetic acids, by nitrogenation and subsequent reductions via various intermediate
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known fromthe literature a) Procedure for
synt hesi sing L-3a (palladiumcatal ysed

WQ2@W880¥eupl i ng): F F Pd2(dba)3, NaGtBu F F F PCT/§B2948/058433

Br I / OH1,4-dioxane NNI / @ BOO INN~ L-1 a H
L- 3a m Bronobenzoic acid L-1a (500 ng, 1.86 mol),
sodiumtert-butoxide (737 nyg, 25 7.44 mol),

bi phenyl - 2-yl -di -tert-butyl phosphane (444 ny, 1.49
mrol ) and tris WO 2009/ 003999 PCT/ EP2008/ 058433 155
(di benzyl i deneacet one) - pal | adi um (170 ng, 0.186 mol)
modugsgpended in 4 nL 1, 4-di oxane, conbined with

N, N, N -trimethyl -ethyl enediam ne (760 ng, 7.44 mol),

ted to 45Ct end.st jyred for 3 h. Then the reaction
mg%ﬁﬁé—“'@—ﬁﬁ@é}ﬁé% ot the solvent is elimnated by

distillation. The residue is taken up in water and the

preci pitated B filtered 5 offk<” The fidbi.reaeyi s P <t
acidified w MM$®9*ﬁC)and t- produ&f containing
pr eci pi tiat PLC—DCNS t Het 0 M Nge MR, ( MFH) + @

is fildoer ff and fre®zevdrf edo. b) e ocedurt® for NH,
synt hesi sing L-3b (aromatic nucl eophilic

substituti@n): NFFFF F4aF Sr HNaOH F C N N.2&N
1, 4- dioxane r-NOH N NJ L-2a Z-22a L-3b A mixture
of 3-fluoro-5-(trifluoronethyl)-benzonitrile L-

17
@-(trg‘glommﬁptyylhpﬂe@@cgqud, WP @ 8p & mupo ) 'Lan@ tetngg:tlgylammo nium

fpRlog e ST B TISEM o R LEFhel wih ©

eHfRiokd Juishbeia aaialchnhp@ndee(ss 1) %, 55.0tnakel inpo il Hcmmd stirred for 2 h
The solution is washed w iif NaCl sol ution, dri
1§

sk Nagwel as farjat Tty 12&%&% BYHP TR 1StIF?é‘trF‘]6~“te§r"K/ith sat.
ﬁéﬁ@@ ?%lﬁ{lolgme Bl%@télc %hgsrerf?q)a%eﬁ VWIP@H‘L%F d%ea %ﬁ NaZSO4, filtered and

twipbluesd dovactsng thi retatyl q;vapdlﬁtdrnlenmmoatrmxpm cSLfotther reacted

22a (25 t 1, 4:
ﬁmcﬂayaéar%axhléaome&nﬁogﬁmn? iRsetdidle PR %é‘%
gﬂ}ﬁL@st:% I £ /1 9% ndf; Msa(tM%ﬁ_ Jkagn  the sol vent i s

i m nat distillation. The reS|due is neutralised

N T e

eMImDy NaBH A0 nmys 512§ nirhel) nsoachilegt bewhwme,aaho mistoc idagoled to 0 °C,

lgﬁgrt%gﬁ% \r}\é){? ?etﬂtel?:ifﬁﬁ éiﬁi’s G égf‘ﬁl.z C}% Og\f%}%g gﬁ;ﬁ%%ggixﬁlre is stirred
ggéﬁngh?@ﬂ?f—’ | Lr@Chlind o) ‘r@g'l@écﬁﬁblhed?’w(tKQQ IneL 18y NBOHFsolution with

bei ng anot her aspect of this invention, can be
siitiagtbd THF askimogyedmsing thheotprycveperries aad th@rcrlb)e product is

Benz can be used startin ria

PopcrieE B s dePeu piiese ety ooy BRgBifp e Mct sotution,
HEY on WRLSD,, &ilt6rel Rh& EVERBtAEEdovd us uoEsy &fapbiapg. Thd residue is
(reaction scheme WO 2009/ 003999 PCT EP2008/058433 156

puifigd by:sj]rlcq el chipmratesaphy EWE&-M G dieds 11743miy @nd the isomerically
%ﬁ)lnevp eny gthyfgllcolﬂgl 798458 Rl%gll e8¢ Hﬁjec%l%/' des

Intermediate product Z-18a (100 mg, 0.425 mmol) is taken up in EtOH (2.5 mL),
combined with NH4C1 (11 mg, 0.211 mmol) and water (2.5 mL) and heated to 75°C. Then
iron powder (235 mg, 4.21 mmol) is added batchwise, the reaction mixture is stirred for

1 h and the excess iron powder is filtered off. The solvent is eliminated by distillation

using the rotary evaporator, the residue is taken up in EtOAc and the organic phase is
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by reaction wth di phenyl phosphoryl azide (DPPA). The
Curtius rearrangenent/ degradation reaction is

W@ 200p0899%ut under heating in a tol uene/ base/ aPCHEB1008/058433

solvent system in which thejksocyanate generated
initially, is scavenged by the al coholic co-solvent to

5 yield the correspondi ng carbanmate. Preferred

al cohol s used as co-solvents allowing for an easy

cl eavage of the carbamate to yield the free anilines

D-4 (see also NNnomya et al., Tetrahedron 1974, Vol.
88shed 1\5i:be itizanmedl e@letiOIetThalorgaIﬂZr phas¢ etdried2o0dgSYplfiltered and
8, No, ,  5717-57 i ncl ude OH o ) _
PlapPis et he FTEvisphiiier 85 yiRHy Bpfiey b2 (HPLC-MS: tre =
fgnhﬂgnwsgfp@gﬁ:ijo ghhis invention. 1 o Table 10

Ani |'i nes 4, 'Benzoic acids L-3 and Carbamates F F F F

én%ogm@}}; tI%FﬂIn& p%éédﬁfﬁ%é%er aﬁlﬂﬂeﬁ 27 rnae/ BéN,yﬁtheglsé:d Eorn’fh‘e/

ForfespondingR-1 NieiRddfteskedRoMN-~ N R FFF F Ft F F*F F * F
Il N R N~/ ~~ RO~/ N-RNR FIl F FFFFFFFFFF

ﬁgﬁ|c'ﬁ4tﬁN5 g éﬂy TRNRN FF FFFFFFFF
WO 2009/ 003999

PCT/ EP2008/ 058433 157 Anilines D-4, Benzoic acids L-3

and Carbamates F F F F F F*F ﬁ

\ I

I1-2a

Benzoic acid A-2a (680 mg, 2.29 mmol) is taken up in 4 mL DCM and 4 mL THF,
combined with oxalyl chloride (0.3 mL, 3.5 mmol) and one drop of DMF, stirred for 1 h at
RT and then evaporated down using the rotary evaporator. The residue is taken up in

10 mL DCM and combined with the aniline I-2a (492 mg, 2.40 mmol) as well as DIPEA
(0.7 mL, 4 mmol). The reaction mixture is stirred overnight at RT, evaporated down using
the rotary evaporator, the residue is taken up in DMF and purified by preparative HPLC.
The product-containing fractions of I-3a (HPLC-MS: tre. = 1.79 min; MS (M+H)" = 485)

are freeze-dried.

Analogously to this procedure further phenylalkylalcohols 1-3 are obtained from the

corresponding I-2 intermediates/educts.
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FFNFF// NRi NR NNRNR\YHN NFF IFF
FFFF FFFFNR NR N/ HRNNRN-N, N~ NF
G2IPOIF FFFt V' \ CI \ C I NR1 rlNR rRCRERROS/058433
-INFFFFFFFF~-FFF NRN~~RORN R FF
FFFFFRRFFFFF NFI H/-NN, RRHNRNRZz
FFFFFF FFFFFFFF\R NRNRNFR NNN
FFZFFFFF FFFFF FHNNRROCNNRN/ R NN
FFFFIFF. FFF7~-1 -F~FOF
¢) Procedure for synthesising X-1 (oxidation-reductive amination, method B):
\ \
N.y  1.DMP,DCM N~y
FuF \ 2. Me,NH, Na(AcO),BH, FF \ |
/\/& ,1// - N /\/& 3//
(0] = o) —
HO N N N N N
H I H

I-3a X1

Phenylalkylalcohol I-3a (226 mg, 0.467 mmol) is taken up in DCM, combined at RT with
DMP (237 mg, 0.558 mmol) and stirred for 1.5 h. Then 1 g Na;S,0;3 and 1 g NaHCO;
dissolved in 10 mL water are added to the solution and the reaction mixture is stirred for
20 min at RT. The organic phase is separated off and the aqueous phase is extracted twice
more with DCM. The combined organic phases are again washed with sat. NaHCO;
solution, dried on MgSOy, filtered off, evaporated down using the rotary evaporator and

the intermediate product Z-19a is ob, which is further reacted directly.

Z-19a (109 mg, 0.226 mmol) is taken up in 3 ml DCM, combined with dimethylamine
(125 uL, 2.0 M in THF, 0.25 mmol) and stirred for 15 min. Then glacial acetic acid

(20 uL, 0.34 mmol) is added and Na(AcO);BH (72 mg, 0.34 mmol) is added batchwise.
The reaction mixture is stirred overnight at RT, evaporated down using the rotary
evaporator, the residue is taken up in a little DMF and purified by preparative HPLC. The
product-containing fractions of X-1 (HPLC-MS: tge. = 2.15 min; MS (M+H)" = 512) are

freeze-dried.

Analogously to methods a) to ¢) described, Examples X-1 to X-6 (Table 8) or comparable

further examples may be obtained from the corresponding precursors.



NRNNRr NRNR Ni NNfomM FFFFF xI OFO
FOFOF b NaNRN-NRCN"NRNR W 2009/003999
wEQprPBeEPeDs8/ 058433 158 Anilines D-4, Benzoi c BCT/EB20PS/@8433
and Carbamates FF FFF 7 Fu+s NI/F O FOFd d,
| NNR~-NRHRN/ NR H\i NjJ) FFFFFFF F
CIS~ NN\ RNRXN/ RN-NJ OFFFFFF
FF PFFFF NRNRN NRiC~~~// C~NJ iN
F,FF, FFFFF "FF R
N FFFFFFFF F R H
FahleSF~ FF F F F

m T
T

T

T

1

T

T

l/_<N

%@\N)K@[N‘N'
s H

Rm/N\RgR R?

Examples X-1 to X-6

tRet. (HPLC)
[min]

.
X-1 ﬁ 1% N/ N 2.15 512
~N = N SN
F Wi
X-2 W& s A 155 554
N N NN

# Structure MS (M+H)"

F ) !
X-3 N& o =\ 1.62 535
N NJ\©/\N\N//

/
N
F l|:= \\(N
X-4 M& 0 =\ 2.30 552
N N = N\N
SERRASS
!
F l’—': \\,N
X-5 M& o =\ 2.18 538
N N =N
. AP
N
F_F o

E
X-6 Wé 0 = 2.00 498
~N N SNy
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WE2RIBIIPR Rr, R~-NR)

N~~R~ R-NRONNR~NN~N, HHNIiINF~F ~N\ |V
FNRNN\RI~RI-\VR~NJN ~NHFJF iNjJNFFF
FFF_F FFFF F PCHER00§058433

F/ F- FF~- GN\ R~HRNM RN NR NdJ W

2009/ 003999 PCT/ EP2008/ 058433 159 Anilines D-4,

Benzoic acids L-3 and Carbamates FFFFFFFF FF
FLFF F, FNRNN~RRNNR HNFFFFFFFF

6~, FFF F, FFF, /| FFr-NRUNRN-RNR No F
FFFFFNFFNR Fr, NRNRN/-NRNHH FF

FFC-F NC NRjNNNRNR
The introduction of an aminoalkyl side chain into the position of the group R’ in reaction

scheme I can theoretically also be applied to an introduction into the position of the group
R® and R? if carbonyl compounds whose carbonyl functionality is in position R® or R® are

used as educt, analogously to I-1.

Reaction scheme J

R 1.BnNH, 8 R " R R
RRA. 2 RRNH @ PU/C @ .V SR T I‘<N
| RN A A~ R A, RSN NeN
z N7 SN N Ph N” N7 ONH ,
c Nl 110 H Lo 2 1o H .
R R R
J1 J2 J-3 Xi

Example compounds of type XI are synthesised from the diaminopyridines J-3 by an
amide coupling reaction with the corresponding benzoic acids A-2 described hereinbefore.
The diaminopyridines J-3 used are commercially obtainable or are synthesised using
methods known from the literature from the corresponding dichloropyridines J-1 by
twofold nucleophilic aromatic substitution with amines R’R'"NH and protected ammonia
equivalents (c.g. benzylamine) via the intermediate stages Z-20 and J-2 and subsequent
selective cleaving of protective groups. The nucleophilic aromatic substitutions are carried
out in common solvents, such as ¢.g. NMP, DMSO or DMF, with a base, such as pyridine
or DIPEA, for example. The amines R°R'*NH used are commercially obtainable or are

synthesised using methods known from the literature.

a) Procedure for synthesising J-3a:

F<cF  1.Bn-NH,, pyridine Pd/C, H, F
F 2. morphollne MeOH HCI | >
X
o
| NP NN ONH

J-1a J-2a J-3a

\
Z

o
z
o
O
<)_
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HHN-*R =-NH2 for anilines D4, R = -COOH for
benzoic acids L-3, R = -NHBoc or R =

WO MEZO@POCH( CH3) 2C2H5 for carbamates. c¢) Pr oceBCF/EPZ00$/058433

synthesising XIl-1: NN HZNNMNNN FFFFI FNN
NN ~N~~ OHK-5a NO O5 L-3a X11-1 Benzoic acid

L-3a (1.00 g, 3.45 mmol) is taken up in 10 nL NWP,
conmbined with HATU (1.11 g, 3.45 nmmol) and DI PEA (891
ng, 6.89 nmmol) and stirred for 40 mn at RT. Then
aniline K-5a (925 ng, 3.45 mol) is added and the
2,6alithlon-4virktuoremdtBylpyiidine d- lavé iigg h99 amo kTS taffgneup in 1 mL

St B T SR A KT ISR g s

meoreeétgﬁ%&t&e as@fut@ Rithashe deombifeds@ith 2 NaEIC] s6d extiaeted three
dried on Na2SO4, filtered, evaporated down usin

nm@saw;th &aper Braergania phises eollsgiedprodiing on Nagseh fi ?t@r@dbvaporated

ﬁsru? ; Jg{%oﬁgk aﬁOIEaIPO% aBé 9%318 er&gcﬂk}% ?%E%S Efﬁ)% L{J]t_);ga!qﬁedo@lPLC-

MSe%t = drddedin; MR@AEH) 0ﬁ2$£)h§ﬁ1i’th|er tehctRd Qired®y. X OH R$
oX=1, BrCI L-1 K-5 activation st RS R6 R R

% H RaRANS tRen/upNn Ma 1ing (NoNoR61 heated
20 (s o 37 S AN onfupnhorhin (NoNER! OndiméPaid heated to

can
H0S6 foel priepanicwwsyc aerap@r i Ttg: nrpRipisaey wefﬂteée(bq’ff gpbthe filtrate is

on ste cti _
PI@C 1S9, alrprg]%aﬁgtr%e T rgauctt ?Hta ﬁg S‘Eilog% ﬂﬁJ—tZﬁ éHPLC-MS.tRet,—
270 Ghein COISAIM19) Pﬂfml)l@fesfréezédusdng rret hods knovvn from
the literature 10 fromthe benzoic acids L-1 and the

BnhihdGidnSOI-28 904 Agho PeRRIMJINIsthemup ih 3 D MéOMand 1 mL 1 N HCI
and transferred into a hydrogenating reactor. Pd/C (20 mg) is added and the mixture is
stirred for 18 h under an H, atmosphere (4 bar) at RT. The reaction mixture is filtered
through Celite, the filtrate is evaporated down using the rotary evaporator, J-3a is

lyophilised from dioxane/HCl (HPLC-MS: tge. = 1.74 min; MS (M+H)" = 248) and further

reacted directly.

Analogously to this procedure further diaminopyridines J-3 may be synthesised from the

corresponding K-1-or K-2 intermediates/educts.

b) Procedure for synthesising XI-1:

\

~

N
\ |
0 /N
HO NN
F_F -
F F F \ ,N
A A-2a F
_———
| N o —
N~ "NH, _ L
N” "N N
H

N (\N

[}
O

J-3a X1-1

Benzoic acid A-2a (48 mg, 0.16 mmol) is taken up in 2 mL DCM and 2 mL THF,



ROR10ONH by a pal | adi um catal ysed cross-coupling
reacti on (Buchwal d-Hartwi g) using nethods known from

WO pwot0p39et at ure with the aid of comon cat al ysPGI/EB298/058433
as for exanple biphenyl-2-ylq6§-tert-butyl phosphane
and tris-(di benzylidene-acetone)-palladium and a
base, such as sodiumtert-butoxide or caesium
carbonate, in 1,4-di oxane or toluene, to 15 obtain the
end conpounds XlI. Preferably, brom ne or iodine
conpounds are used, while corresponding chlorine
conhpoeietish eyl dlisty bblouléedatlrrfﬁ éorairh ﬁtel%T RORIGNIvapnseied down

G SRR o THTP v PR S O TR with the
HeeHAHAGink 9- ah@oo m/%e()MJlQﬂm@btaﬁﬁ @ﬁﬂdﬂn@ (L0 |5 D8 o P &he
nodified in R usly to the anilines K-5

waetion rbeiwramtel)edmem abRieevapoirrdiieas wiedhe Mgrymaporator

BRab0i LR MM i B B3b ae  aggeconaming

ffckiond bf RIQQEPWEMPD ¥ M F1ains MRY(MHH) N= 50B) dit fi€kteddried.
MsCl, Base i PrMgBr*Li Cl 2. KCN, 18-K-6 Br | Br CO Br |
An@ﬁ%m@[y t%rm@thod‘ébe{) aaildi(g &égr&@ed E8akipRs X123@ XF-4 (PatNED Bor

. I s added
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likeatidexture i s sti rred overni ght. The reaction m xture
is evaporated down, the residue is taken up in 1 M
NaOH and extracted with Et OAc. The conbi ned organic
BRbleds are washed with saturated Nad sol ution, dried
on MySO™4, filtered and evaporated down using the
rotary evaporator. The aty at ed ben%ﬁ al cohol thus
obtained is taken up ag a Icr proqpcn (4.09 g, 10
11.9 mol) in I\/leCN(BOn'tg)Nnﬁxe th KCN (3.88 g,
59.5 mmwol ) and crown eth®r (18 'r*315 ng, 1.19
mmol ) and stirred for 18 h at RT. The reacti on m xture
is diluted wth water and<exesrdded 2x with DCM The
conbi ned orgam c phases are washed W|th sat ur at ed
NaCl sol gtiommdriedonm WMySOs, IIIl 9E@) gvapor at ad

down usi ng #he| r ot ary Stexiyger at or . t MBI(M+HNys
obt ai ned H-s nl aced as a crude nrnrln 1) 1149

I. \\J L'

nmol) in THE (120 nL) cool ed Nt@ - 78C, mxed W|th Ma|

(1.64 nm_)| 26.2 mol), otaSS|u ‘tert.- butoxjde (3.13
g, 26.2 mmk) @and cr t her—( 18- K{ 6; 2685 npg, 23288
mmol ) and stirfed fern 3\®{Wat thi{s tenperpgture. The
reaction|mxture s left haw overni ght at RT,

conbi ned| wi thj saturated NHACL sol ution (100| nL) and
t he aqueous phase is Egﬁracte Br Wmth 20 EtPAc. The

conbi ned |oggan c phases afe driied on MpS4, fil tsgfed
and evapor at ed viotary evaporptor. The

nitrile 7-23a | us obtal'h .00 g/ 6.60 mpl) is
taken upfin T (50 ni), cool ed to [-40 C cpnbi ned
wi th i sopropyl pagnesi um chl oride/ Li C1 solutipn (0.9 M
11.5 m, (9. 90 pmol) stwr;ﬁove night at{this

t enper at yr &!-3 Then i s pi ped {hr@gsh the 98
reacti on|m xtur imantlmthe m Xture is
al |l owed t|o tha T Et




added and the m xture is extracted 3x with 1 M NaCH.

The conbi ned aqueous phase is WO 2009/ 003999
wEgpperRen8/ 058433 162 acidified with conc. PCI/EP2008/058433

hydrochl oric acid and extractegh 3x with Et OAc. The

conmbi ned organic phases are dried on MgSH4, filtered

and evaporated down using the rotary evaporator. The

benzoic acid L-Ib thus obtained is used in the

foll owi ng reactions wi thout any further purification.

5 e) Procedure for synthesising L- 4a "I N 105 N NN

SOClZz | PHK-5a Br OO /| trd AHPLC)Li- 4

benzoi c amd( L-1b (72?““‘:&3 70 mmojl ) minlpl a(:ed(l\-'LtF13

toluene (I0 ni), mxed with SOCI2 |(0.37 ni,| 5.14

mol ) and refljuxed for 2 h. T “hixture is lleft to

cool, the illine K- (,725 2.(70 ) |and
diisoproayﬁglth | ami-n “811 m |ssoned|n
10 5 nmL tol uene gnad d dthe mxturels refl uxed
for 1 h. [t—T9 UIIUL(:‘O Wt 2~ M NaQH,— coof @d to Rl
and the gqueoys phase:is extr t‘ d Bx with DCM The
conbi ned|organi ¢ phasgs are edwith IN

Q

hydr ochl or¥'® gcid andl sat ir at ¢dvNad séi'Btion, &M ed
on MSO4, fiItepNedQ“an“d evapor at ed down using th

r ot ary e/apor tor Thn I"Y‘IIPIQ prnrhlr\ IS + AldAn
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Et OAc and conbi ned with cycl ohexane, whereupon L-4a
(HPLC-MS: tRet. _ 15 2.14 min; M5 (MtH)+ = 518/520) is
precipitated as a solid. fl Procedure for
Ryadtivmsichemg KXI 1 -40 1 ~ /N NN 105 N\ N Pd2(dba) 3,
Na&tBu HNligand HN N ,NNN-NJ:XBr Ol /
1,4-dioxane -N | NH L-4a //\ X' -40 Ther.ar omi ne
conpound L-4a 4100 ng, 0.19,mMmmol), 2 HaciNaNo,

sodi um t" Dxi des (76. &- 602773 ol

bi phenyl - gi-tert-butylp Eﬁne (23.0 ny; 7@[
tnol) and V\D 2009/ 003999 PCT/ EP2008/ 058433 163
tris(di benzyhi deneacet one) - pakl adium (17.6 ng, 1%33
tnol) are suspended in 2 nL of 1, 4-di oxane, conbi ned
with 1-methyl hom)pi perazine, heated to 45C and stirred

for 3 h. [T ]the reactiongpi xture is filteredg
te,

t hr ough Cel washed Wlt,J&(Mg ,Vgg@jisevaporat%e( down.

The resi d—H-e—ZI—S—t—akFQé’lN Nl |
chr omat ogr aphed on S|gel The 5
product - cont ai ni ng fracti 6ns of Xl 1-40 (HPECRAB: tRet.

= 2.00 mn; M5 (MH + %,552) are evaporategdown and
freeze-dri ed. Anal ogously to the nethods a) -

descri bed above Exanples Xll-1 to XlI|1-66 (Table 11)
Amiloesas abd ebtdined heng mxthops ksowmiromeho bteaitmedby reeehing protected
Enhgltr%grgl 1ne plgr}d‘tl)ynlged crtl{:'\ocr:ll'lorfstl?er I%tro\ggouplj diazotisation in hydrochloric NaNO;

solution and reaction with sodium azide via the intermediate product Z-21 to form the

€

T D

aromatic azides K-3. The protected nitroanilines K-2 are obtained from the free
nitroanilines K-1 by introducing the corresponding protective group (PG). The protective
groups used may be any amino protective groups that are stable under the following
reaction conditions and are known for example from peptide synthesis, preferably the
group Cbz (introduced using the acid chloride Cbz-Cl). The cycloaddition (in order to
introduce the group R") of the azides K-3 is carried out by methods known from the

literature using a corresponding alkyne Z-3, CuSO4 and sodium ascorbate and K-4. The
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are either comercially obtainable or are prepared
usi ng net hods known fromthe 10 literature. WO

WQoPIN0IDO9 PCT/ EP2008/ 058433 164 Tabl e 11 WRSI/EP2088/638433

R~( Hr \' RANI / NNNN RO RS Ol / R3 Exanples
I1-1 to XIl-66 # Structure tRe .(Hn] © M5 (MtH+ 1
NN FFi XII-1 H1.63553 \' N -NNNNHN ~NO 1

,N FFFXI1-2ONHNZ11.65 567 \/\ \ N\ NN O1

N F-FI~FXI-3it H1.62 541 iNvV/vN~- N- N NN O

i_ NN FF~1 FXI-4H- N11.68 555 \N\/~N\ N\
NONctel ahilieNKNG afe depfotected in the last step by cleaving the protective group

X
F
N
L

under the respective conditions known from the literature to obtain the free aniline K-5

(Cbz = Pd/C, Hy).

The alkynes Z-3 used to introduce the groups R are cither commercially obtainable or are
prepared from aldehydes Z-2 that are commercially obtainable or synthesised by methods
known from the literature, e.g. using the Bestmann-Ohira reagent. In addition, the alkynes
used may also be prepared from the aryl bromides and iodides and trimethylsilylacetylene
that are commercially obtainable or synthesised using methods known from the literature
by palladium-catalysed cross-coupling (Sonogashira) and subsequent cleaving of the silyl
protective group. Experimental procedures for the incorporation of substituted imidazoles
as groups R' (via halo imidazoles) are disclosed in WO 2007/121390 and references cited
therein. Analogously, other heteroaryls can be incorporated. Sonogashira couplings with
halo pyridyls, halo imidazolyls, halo pyrazolyls, halo thiazolyls, halo pyrimidyls result in
intermediates like ¢.g. 2-cyclopropyl-1-methyl-5-trimethylsilanylethynyl- 1 H-imidazole,
2-cyclopropyl-1-methyl-4-trimethylsilanylethynyl-1H-imidazole,
2-trimethylsilanylethynyl-pyridine, 5-trimethylsilanylethynyl-pyrimidine, 1,5-dimethyl-4-
trimethylsilanylethynyl-1H-pyrazole and 5-trimethylsilanylethynyl-thiazole.

The anilines K-5 that are obtainable directly by these reaction methods may then be further
modified in R" in a manner known from the literature or analogously to the literature to
obtain further anilines K-5. Thus, for example, the groups R" of directly obtainable
anilines K-5, consisting of a halogen- or amino-substituted heteroaryl, can be modified by
reactions of substitution (at the heteroaryl itself), alkylation, acylation or addition (at the
amino group of the heteroaryls). In particular, transition metal-catalysed cross-coupling
reactions (Ullmann, Buchwald-Hartwig, Sonogashira etc.) may be carried out on

heteroarylbromides in R" in order to introduce various substituents.
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Procedure for synthesising K-3a

1. H,, Ra-Ni
2. HCI, NaNO
H ' 2 H
H,N NO, N NO N
\©/\ Cbz-Cl Cbz” > 3.NaN, CbZ/N\E;( N
K-1a K-2a K-3a

4-methyl-3-nitroaniline K-1a (51.0 g, 335 mmol) is taken up in THF (300 mL), combined
with DIPEA (73.6 mL, 402 mmol), benzyl chloroformate (52.4 mL, 369 mmol) dissolved
in 50 mL THF is added while cooling with ice and the mixture is stirred overnight at RT.
The reaction mixture is mixed with water and the THF is eliminated using the rotary
evaporator. The crude product is filtered off, recrystallised from methanol/water (25:1) and
K-2a is obtained and further reacted directly (HPLC-MS: tge. = 2.25 min; MS (M-H)" =
285).

The protected nitroaniline K-2a (5.00 g, 17.5 mmol) is taken up in methanol (30 mL),
mixed with Raney nickel (500 mg) and stirred under a hydrogen pressure of 8 bar for 18 h
at RT. The reaction mixture is then filtered through a silica gel frit, the filtrate is
evaporated down, recrystallised from n-pentane and the monoprotected phenylenediamine
Z-21a is obtained and further reacted directly (HPLC-MS: tge. = 1.86 min; MS (M+H)+ =
257).

The protected phenylenediamine Z-21a (3.90 g, 15.2 mmol) is taken up in 2N HCI

(300 mL), cooled to 0 °C, combined with a solution of sodium nitrite (1.58 g, 22.8 mmol)
in 50 mL water and stirred for 30 min. Then a solution of sodium azide (2.18 g,

33.5 mmol) in 30 mL water is added dropwise, after the addition is complete the mixture is
stirred for another 30 min and then heated to RT. The precipitate of K-3a formed is filtered
off, washed repeatedly with water and then freeze-dried (HPLC-MS: tger. = 2.35 min; MS
(M-H) = 281).

Analogously to this procedure further azides K-3 are obtained from the corresponding

3-nitroanilines K-1.
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Procedure for synthesising K-4a

Z-2a Z-3a K-4a

1,5-dimethyl-1H-pyrazole-4-carbaldehyde Z-2a (2.8 g, 23.0 mmol) and the Bestmann-
Ohira reagent (B-0, 6.0 g, 31.0 mmol) are placed in MeOH (100 mL) and combined with
potassium carbonate (6.27 g, 45.3 mmol). After 12 h stirring at RT the azide K-4a (4.0 g,
14.2 mmol) is added and stirred in. 16 mL of a 1 M sodium ascorbate sln. (16 mmol) and
28.4 mL ofa 0.1M CuSO; sln. (2.84 mmol) are added and the mixture is stirred for 3 d at
40 °C. For working up the mixture is evaporated down under reduced pressure, mixed with
water and adjusted to an acid pH by the addition of 2M HCl sIn.. The mixture is then
extracted several times with EE, the combined organic phases are dried on MgSO,, filtered
and evaporated down under reduced pressure. K-d4a (HPLC-MS: trer. = 2.01 min; MS
(M+H)" = 403) is obtained by chromatographic purification by silica gel chromatography.

Analogously to this procedure other protected anilines K-4 are obtained from the

corresponding K-3- or Z-2 intermediates/educts.

Procedure for synthesising K-5a

= H,, Pd/C N
—_—— ‘

K-4a K-5a

The Cbz-protected aniline K-4a (4.0 g, 9.94 mmol) is taken up in 100 mL THF, mixed
with Pd/C (2.0 g) and water (2 mL) and stirred overnight under a hydrogen pressure of
8 bar at 60°C. The reaction mixture is filtered through a silica gel frit, the filtrate is
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evaporated down and the residue of K-5a is taken up in diethyl ether, filtered off and dried
(HPLC-MS: tge, = 1.46 min; MS (M+H)" = 269).

The anilines K-5 described are used as synthesis components in all the following reaction
sequences (schemes L and M) and in each case are coupled to benzoic acids (introduction
of R?). These amide couplings are carried out using methods known from the literature
with the aid of common coupling reagents, such as e.g. HATU or TBTU, or the respective
benzoic acids are activated by thionyl chloride, oxalyl chloride or Ghosez reagent using
methods known from the literature to form the corresponding acid chloride and then

reacted with the anilines K-5. Examples of reaction methods can be found there.

Alternatively, first of all the m-nitroanilines K-1 may be coupled with benzoic acids
(introduction of R?) and only then are the reduction, diazotisation, introduction of the azide
group and cycloaddition according to Scheme K carried out. Using this sequence it is

possible to avoid using a protective group (PG).

Reaction scheme L-I

F >
& N
R
L-2
1. RPR1ONH
2. NaOH
5 5 R® 1
6 R <Pd> 6 R Re R
R ROR1ONH R K-5 H 14<
_— 9 _— 9 N- __N
Br OH RN OH  activation R\|}l N\@ N
1 10 3
R® O R” R® O R RO R?
L1 L-3 Xl

Example compounds of type XII (arylamines in the m-position to the amide link = R),
prepared according to general Scheme L, have an inverse amide bond, in relation to those

of type III (reaction scheme D).

Example compounds of type XII are synthesised by an amide coupling reaction of the
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benzoic acids L-3 (in order to introduce the group R?) and the corresponding anilines K-5
described hereinbefore. The benzoic acids L-3 used are commercially obtainable or are
synthesised by methods known from the literature from the corresponding benzoic acids

L-1 or benzonitriles L-2.

The compounds XII according to the invention thus obtained may be modified in R
(analogously to the anilines K-5 described above) to obtain other compounds XII

according to the invention (cf. explanations relating to reaction scheme K).

The benzoic acids L-3 are prepared starting from arylhalides L-1 by a palladium-catalysed
cross-coupling reaction (Buchwald-Hartwig) with an amine R’R'NH using methods

known from the literature with the aid of common catalysts, such as for example biphenyl-
2-yl-di-tert-butylphosphane and tris-(dibenzylidene-acetone)-palladium, as well as a base,
such as sodium-zert-butoxide or caesium carbonate, in 1,4-dioxane or toluene. The amines
R’R'*NH used are commercially obtainable or are synthesised using methods known from

the literature.

Alternatively benzoic acids L-3 may also be synthesised starting from the corresponding
fluorobenzonitriles L-2 by nucleophilic aromatic substitution with an amine or a nitrogen
compound of general formula RR'*NH using methods known from the literature in
common solvents, such as e.g. dimethylacetamide, NMP, DMSO or DMF. The substitution
to obtain the intermediate product Z-22 in this case follows a nitrile saponification. The
compounds R°R'’NH are commercially obtainable or are synthesised using methods

known from the literature

a) Procedure for synthesising L-3a (palladium-catalysed cross-coupling):

FF FF
E Pd,(dba),, NaOtBu E
ligand
_ |
OH -di N OH
Br 1,4-dioxane AN~
0o ' ‘ 0
/N\/\N/
L-1a H L-3a

m-Bromobenzoic acid L-1a (500 mg, 1.86 mmol), sodium-tert-butoxide (737 mg,

7.44 mmol), biphenyl-2-yl-di-fert-butylphosphane (444 mg, 1.49 mmol) and tris-
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NNN, N~ Oi NN FF\ FXII1-37 H- N2.17 541 iN
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(dibenzylidencacetone)-palladium (170 mg, 0.186 mmol) are suspended in 4 mL
1,4-dioxane, combined with N, N, N -trimethyl-ethylenediamine (760 mg, 7.44 mmol),
heated to 45°C and stirred for 3 h. Then the reaction mixture is filtered and the solvent is
eliminated by distillation. The residue is taken up in water and the precipitate is filtered
off. The filtrate is acidified with 1 N HCI and the product-containing precipitate (HPLC-
MS: tret. = 0 min; MS (M+H)" = 291) is filtered off and freeze-dried.

b) Procedure for synthesising L-3b (aromatic nucleophilic substitution):

-
T
=z
“=A
.
-
mT
-
mTm

F N NaOH
1,4- dioxane OH
/N CN N
F CN \G “@

N

L-2a Z-22a L-3b

A mixture of 3-fluoro-5-(trifluoromethyl)-benzonitrile L-2a (17 g, 89 mmol) and
2-methylimidazole (22.2 g, 270 mmol) in 80 mL dimethylacetamide is stirred for 24 h at
145 °C. Then the solvent is eliminated by distillation and the residue is taken up in EtOAc.
The solution is washed with sat. NaCl solution, dried on Na,SQy, filtered, evaporated down
using the rotary evaporator and the intermediate product Z-22a (HPLC-MS: tget. =

3.16 min; MS (M+H)" = 252) is further reacted directly.

Intermediate product Z-22a (25 g, 99 mmol) is taken up in 1,4-dioxane (400 mL),
combined dropwise with 1 N NaOH solution (400 mL) and stirred for 20 h at 95°C. Then
the solvent is eliminated by distillation. The residue is neutralised with 1 N HCI and
extracted with n-butanol. The combined organic phases are dried on Na,SOy, filtered,
evaporated down using the rotary evaporator and das crude product of L-3b is washed with

acetone and a little water (HPLC-MS: tge. = 3.56 min; MS (M+H)" = 271).

Benzoic acid intermediates L-3 (Table 10; R” = — COOH), being another aspect of this

invention, can be obtained in analogy with the procedures a) or b)

Benzoic acids L-3 can be used as starting materials for the synthesis of anilines D-4 (Table

10; R” = — NH;), which are intermediates of compounds of type I1I (reaction scheme
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D-II). For that purpose, benzoic acids L-3 are converted to the corresponding acid azides
by reaction with diphenyl phosphoryl azide (DPPA). The Curtius rearrangement/
degradation reaction is carried out under heating in a toluene/base/alcohol solvent system;
in which the isocyanate generated initially, is scavenged by the alcoholic co-solvent to
yield the corresponding carbamate. Preferred alcohols used as co-solvents allowing for an
casy cleavage of the carbamate to yield the free anilines D-4 (see also Ninomiya et al.,
Tetrahedron 1974, Vol. 30, 2151-2157 and Lebel et al., Org. Lett. 2006, Vol. 8, No. 25,
5717-5720)., include fBuOH or fert-amylalcohol. The carbamates in Table 10 are a further

aspect of this invention.

Table 10

Anilines D-4, Benzoic acids L-3 and Carbamates :

F F
FolF FlF FLF FLF
Aé 15 CE wé

U ) $ '
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F F F i F E F E F il F
, |
AN (\N SR PN : Ao g
$ ) N R |
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FFF XI-61 HN1.98 551 N N-N: NN FFON FOS

_ XI1-62 HN 1.89 559 N ~N~ 0 WD 2009/ 003999
wWEgPPERReD8/ 058433 172 # Structure tRe . (H n]PQY/ERIB08/058433
(MH+ NON F~-F F C ~ XII-6% HNN 2.04 571/573 N

N i HONON FFFXI1-64C HNNZ11I.77 511 NN NH
ON FF ~NHN N1.78 537 Xll-65/~1 NI N -1,
XN N-ONON F XII-66 HN 1.85 543 N, N Reaction
schemre MR5 RIO R Rl R5 R1

Anilines D-4, Benzoic acids L-3 and Carbamates :

=
F
F\E Pt F
F
. F =

She RSt |
. \ A .
J N R \—Q R

N

Fo_F
F
F
SN
. \’\“ S ‘Rv

2 .
7N\
P
> m
7N
P
/
=z m
. "
= n
7 N
P "

S @ S

E F . " JT: . F \'|:: ’\‘j ™~ //N
F Nj5\“ \O\ j5\R' C’\\‘\/\ 15 : . /5
A ! oo Iu ?

a5

"R’ = -NH, for anilines D-4, R = —COOH for benzoic acids L-3, R” = -NHBoc or
R’ = -NHC(O)OCH(CHj3),C,Hs for carbamates.

F F F
F cl
Cl
C I I .
\/\H R hN R

~oN

¢) Procedure for synthesising X11-1:

L-3a X1-1

Benzoic acid L-3a (1.00 g, 3.45 mmol) is taken up in 10 mL NMP, combined with HATU
(1.11 g, 3.45 mmol) and DIPEA (891 mg, 6.89 mmol) and stirred for 40 min at RT. Then
aniline K-5a (925 mg, 3.45 mmol) is added and the reaction mixture is stirred overnight at

RT. The crude product is taken up in EtOAc and washed with water. The combined
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F\ '\ K5 RO-N RORIONH ROAN Rl HIN R7 OH 7 OH
activation R7 N\ NN\N RSB O RB OR$ Ol R3I M1 M2

WORGOP/O0RFI R5 R5 RL s s Rs \ RORIoN' R\ K-5 RPCT/EPq08/958433

" R7T OHR7 / OHactivation R7idda NN F 0 R10'N. ROO
R10'N.Rgo R3 M3 M4 XV Exanpl e conpounds of type

X'l (arylamnes in the p-position to the amde link -

R6) and type XVI (arylanmines in the o-position to the

am de link -)~ R8), which are prepared 5 according to
general scheme M have an inverse am de bond, conpared
avighuhic phases arcpoashas wash saty peCl solgtiony died e Neg).s EHeiied, evaporated

09/ 003999 PCT/ EP2008/ 0584 173.
%E%%B%% 2P0 BATSIT AR ARG R ey e G by HPLC
ﬁ’& c%ﬁtéﬁilhg"ﬂractfoﬁilél@fxq)lll QHP1 revBenzok ¢. 1aemldsm@4+ﬂ) = 541)
in order to introduce the group R2) and the
@@rﬁreesqo -ng anilines K-5 described herei nbefore. The
benzoic acids M2 or M4 used are conmercially
obt ai nabl e or are synthesi sed using nmethods known from
Rbgctiontsehemedell5 from the correspondi ng fl uorobenzoic
acids M1 or M3 by nucl eophilic aromatic
substitution wi tK an am ne RORIONH in conmon sol vents
such as e.g. f MP~,DMVBO or DMF. The ami nes RORLONH
used are cComMmeLti 2 Ly obt ai nabl e or are synt hesi sed
using nethods kpowh fromthe literature. The reaction
conditions for the nuclxemphq:ll ic substitution are
essentially independent of 10 whether the starting
material is an ;Iuc& M1 (4-fluorobenzoic acid) or M3

(2-fl uorobenzoic a(:l"rél). Therefore the following is a
descri ption by yeigforexanpl e of only the synthesis
of M2 and hence of exanples of type X ey The

reaction con itions canral so be applbe to the R'
synt hesi s” 4 and q%érrpl XS tyge I/<

Al ternati ddct s—vt—and™ My \@“bgous
o- and p-bro n aci ds 15 whi ch F&?@

functionalised by pal R adl um cat al ysed cross-couplings
(Buchwal d-Hartwi,g) with the am nes RORLONM nay al so
be used. a) Procedure for synthesising M2a: FF OF F

%{np \;c\é:\?renp\% 8 T}fﬂé‘u)glrlogé% Q[Xt@@e?d: paltdby Meﬁn@t%&éuén@e 8f the
rifluoroneéthyl)-benzoic
aictor\te shh b0 nnrg&;ac‘(i)on7®1lemﬁ@1 ) (= reaction scheme L-II), by first
synthesising the amide coupling products L-4 using methods known from the literature
from the benzoic acids L-1 and the anilines K-5 and then reacting them with an amine
R°R'"NH by a palladium-catalysed cross-coupling reaction (Buchwald-Hartwig) using
methods known from the literature with the aid of common catalysts, such as for example
biphenyl-2-yl-di-tert-butylphosphane and tris-(dibenzylidene-acetone)-palladium, and a
base, such as sodium-tert-butoxide or caesium carbonate, in 1,4-dioxane or toluene, to
obtain the end compounds XII. Preferably, bromine or iodine compounds are used, while

corresponding chlorine compounds may also be used. The amines R°R'NH used are

commercially obtainable or are synthesised using methods known from the literature.

The compounds XII according to the invention obtained in this way may be modified in R'
(analogously to the anilines K-5 described above) to form other compounds according to

the invention XII (cf. explanations relating to reaction scheme K).



20 and N-(2-am noet hyl)pyrrolidine (99 ng, 0.865 nmol)
are taken up in 1.5 nL DMSO. The reaction mxture is
WOMWPEBIPD 120C using a mcrowave reactor, stiPEHEPI0$/058433
4 h, then diluted wth Et OAc,ewashed twice with water
and with sat. NaC solution, dried on Na2SO4, filtered
and evaporated down using the rotary evaporator. The
crude product is purified by preparative HPLC. The
product -contai ning fractions of M2a (HPLCG-MS: tRet. =
O mn; 25 M5 (MtH)+ = 303) are freeze-dried. WO

¢ QDB s S 58433 174 Anal ogously to this
procedure further benzoic acids M2 and h44 are
obt ai ned fromthe corresponding"M1 or N
i nt er medi at g8 educts. b) Proc dure r..synthesi in
XITT-1: N MO\ TIPSR N MFFF
G\ ~N K-5 Z' | p. kb 1eN-eOH W, B,N Gop | OH

XI11-1 5"Benzdi c saeiwbet 2a (40 ng, 0.132 nnDI) is o
taken up in 500 t UK, conbined with HATU (43 ng,
0.132 mmol ) and DI PEA (20.5 rmgsa 0. 159 mmol ) ande-1v
stirred for 20 mn at RT. Then the aniline K-5a (51

R8¢, (@:6b3RL T5H dndo?) @qa@éa BN05-HIMRorhSRGL) 18R BB B0 &, il 5.3 mmol) in

stirred overni ght at RT. Thé reaction mxture is

THFt(é0@ohLarttien &ted ?Cemed@eesu@hpum aicideahlaryde (prrepak-ad2 mmol) is

%_IIE“% C’ld,-légg d qrﬁ()dsue(:t dq[g%tgﬁl%]%’?ng %(%ﬂ_l onSht g‘gg;;eactlcgh ﬁl%(ture i

EVa9BAR:sdddvar theﬁ’éﬁh@eg@liéﬁelﬁ vpGn NINAGH aﬁﬁééi'tmdﬁeda)}ltlﬁﬂﬂ)Ac The
b) descri bed above, ggles Xi11-2 and XV

smybiged qugbnie Phases oc wespd At Séturfﬁ@c{ Naf1 Fébll&i?ﬁll é@e%&MgS%
li82 B84 SR BLIG %lﬁégﬁle QY £3A0ALN precur sors,

conmer |aI I'nabl e or are

epared ysin ods. kno on1the l.iterature
Bhbeitog sddSn Pt ERIO0B R ISH AT a%%%up #5neh it
51 Bimmél) iiRe1ciNR 30 rn]g< mikedNyTth KCNN(FR &g, 59N iminfoly &d créBn ether
O R3 R10' N. RsO mples XIl11-1to XlI1-2 Exanples
KIBKD; BoS gyl 39 mmol) and stirred for 18 h at RT. The reaction mixture 1s diluted
with water and extracted 2x with DCM. The combined organic phases are washed with

saturated NaCl solution, dried on MgSQy, filtered and evaporated down using the rotary

evaporator.

The nitrile thus obtained is placed as a crude product (3.27 g, 11.9 mmol) in THF

(120 mL), cooled to -78°C, mixed with Mel (1.64 mL, 26.2 mmol), potassium-zert.-
butoxide (3.13 g, 26.2 mmol) and crown ether (18-K-6; 635 mg, 2.38 mmol) and stirred for
30 min at this temperature. The reaction mixture is left to thaw overnight at RT, combined
with saturated NH4Cl solution (100 mL) and the aqueous phase is extracted 3x with
EtOAc. The combined organic phases are dried on MgSOs, filtered and evaporated down

using the rotary evaporator.

The nitrile Z-23a thus obtained (2.00 g, 6.60 mmol) is taken up in THF (50 mL), cooled to
-40 °C, combined with isopropylmagnesium chloride/LiCl solution (0.9 M; 11.5 mL,

9.90 mmol) and stirred overnight at this temperature. Then CO, gas is piped through the
reaction mixture and in the mean time the mixture is allowed to thaw to RT. EtOAc is

added and the mixture is extracted 3x with 1 M NaOH. The combined aqueous phase is
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# Structure tRet (HPLCO) O MS (MMH)+ FF N F H XII1-1
GNP NH1.58 553 617, N N N N ON FF/ N F

WORGOPO®39PP N 2. 06 525 \NN NN F F XIV-1 N NI NeQI/EB2088Q58433

~N,N Ol NN FHN1.51 553, XIV-2 NN, N" ~/NH O
GNFFN'N FXIV-3 HNN 1.47 527 N NNNH O WO

2009/ 003999 PCT/ EP2008/ 058433 176 Reaction schene

NIl RBRERERL s Rs 1. SOCI2, MeOH Rs 1. K-5,
activation RH'™ N HO OH O 2. NaOH MOH CH 2.

reduction HOi NNN ORSF O ORB ORI OI R3 N1 N2
Midified witBEGhQ hiydtoebldria agid arg Rx@MEdPx with EtOAc. The combined organic

Igi?ais?esoa’}g %& \o/ngﬂ%gw, ﬁf%erre& anygx%ora%t%it ({]o(\)xgn 1%inzg' thg%oF%'a%Nel_\lfaporator. The

benzoic acid L-1b thus obtained is used in the following reactions without any further

purification.

¢) Procedure for synthesising L-4a

\

ZN ZN N
SOCl,
_— H - N
N\N-
e} e}

OH N

L-1b L-4a

The benzoic acid L-1b (725 mg, 2.70 mmol) is placed in toluene (10 mL), mixed with
SOCI, (0.37 mL, 5.14 mmol) and refluxed for 2 h. The mixture is left to cool, the aniline
K-5a (725 mg, 2.70 mmol) and diisopropylethylamine (1.4 mL, 8.11 mmol; dissolved in
5 mL toluene) are added and the mixture is refluxed for 1 h. It is diluted with 2 M NaOH,
cooled to RT and the aqueous phase is extracted 3x with DCM. The combined organic
phases are washed with IN hydrochloric acid and saturated NaCl solution, dried on
MgSOy, filtered and evaporated down using the rotary evaporator. The crude product is
taken up in EtOAc and combined with cyclohexane, whereupon L-4a (HPLC-MS: tre. =
2.14 min; MS (M+H)" = 518/520) is precipitated as a solid.

) Procedure for synthesising XII1-40

\

N
ZN N ZN N
z \ | = g
Pd,(dba),, NaOtBu
- ligand -
H N N N
N N~ - N [N
Br N 1,4-dioxane —N//\ N N
o) k) o)

N

—N
L-4a XI1-40

The bromine compound L-4a (100 mg, 0.19 mmol), sodium-tert-butoxide (76.5 mg;
0.77 mmol), biphenyl-2-yl-di-fert-butylphosphane (23.0 mg; 77.2 umol) and
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Na(AcO3BH, AcOH 5s RR Hr--<N N/ NN
RIO'N.ROROR3 Xva R5 RL RoRs ~( H R'N(- ON

WORMNMNO03IR3 0 | / R3 XVb Exanpl e conpounds of PET/BR20BRNS8433

(benzyl ethers or benzyl am nes g1 the mposition to the
amde link - R), prepared according to general Schene
N-1, have an inverse am de bond, 5 conpared with the
conmpounds of type |I (reaction schene B-1). Exanple
compounds of type XV are prepared from benzyl al cohol s

N-3 either by substitution of the corresponding
ﬂms(dzbdnzyzlhﬂemataéebnbypati@dnsn of7.@amgah?. ﬁel/HWbIatrQ %yspam?wem 2 mL of

@QONH ?Zi(—?t?%ﬁ)ﬂ—? (v&];h !a'lkr)]%g ”‘015‘15%;’3 at68§ e%%o %I%dhstmjed for 3 h.

Pher¥e RIS IV EuRTs Rakied mh@ﬁgmcgme respendithgviet d ehy eeaporated
with an 10 am ne RORLONH ( IéEe XVa - benzyl am ne).

ddven. fidevesidusais takemap len Hile REYor diromgogiaphed @h@h@dgel The
for, thi ch _
T U R

SOk f5Rabd dogn beh iytzecdiledri de. In the latter case the
benzylalcohols N-3 nay be oxidised e.g. with M02,

ss-Martin- Periodi nane or qf her co n _0Xx
A0B0RTDBY9GHPEFIER OB RSB pye SEnplss M o &g crabe 1)
gr%ogﬁ?apég)' @u%e?%ﬁﬁ%%erﬁ %‘ééﬂﬂt%?@d fr%ﬁlcﬂl@ @oﬂr@sp@ﬁ'ﬁ%é grr%c%resors which
B@Ritﬁedwommerglaﬁgbhtadmblemm prepared h@ng miethodakogwen from the
gbtaln conmpounds of type XVa. The

A/ hydr oxyl ani nes/ ani noal cohol s used are
commerci ally obtainable or are synthesi sed using
met hods known fromthe 5 literature. The
benzyl al cohols N -3 are synthesised by an am de
coupling reaction of the isophthalic acid nonoesters
N-2 (in order to introduce the group R2) and the
corresponding anilines K-5 described above, and
subsequent reduction of the ester function. The
i sophthalic acid nonoesters N-2 used are commercially
obt ai nabl e or are synthesi sed using net hods known 10
fromthe literature fromthe correspondi ng i sophthalic
acids N1 by esterification, e.g. with thionyl
chloride in MeOH and subsequent nonosaponi ficati on,
e.g. with NaOH in MeOH via various internediate
products Z. a) Procedure for synthesising NN3a: N/ N



\

~

NaBH4, LiCl HO |

22.5 mmol)

and th

addition is conpl ete,

1.

i onyl

| Z, ~ K-5aaion HO I

/I N

t he

/[ OH O

/| OH\ H 2.
~_ N OOOO\ N ON1a N2a

woR®/00189%5-t ert - but yl -i sophthalic acid N la (5PQUEBZ008/058433
is taken up in 13 npts MeCH, cool ed
chloride is added dropw se.

to -15 C
After the
reaction mxture is stirred

overnight at RT and then refluxed for 24 h. The

vol at i
evapor

VWalsledd Wi th sat.
dried with MgSOH4,

| e
ator,

the residue is taken up i
NaHCO3 sol uti on.

n Et CAc

constituents are elimnated using the rotary

and

The organi c phase is
filtered, 20 evaporated down and the

i nternedi ate product Z- 24aR1hus obtalned ( HPLC- MVs:

tRet. _ 2.30 min; MS (Mr 251) i Rfurther reacted
directly. Internedlategprn ctHZ 24 (%. 54 g, 22.15
mmol) is taken up in 45

solution of NaOH (877 nR
added dr opw se.

16 h a

t

I'10

The reaction

A at RT a
zig .,— rinN 10 mL MeCH is
m xture is stirred for

RT and then evapegajces-domss The residue is

conbi ned wi th WO 2009/ 003999 PCT/ EP2008/ 058433 178

Na solution and extracted with EtOQAc The rgan: e
phase |i s gextiract ed ag§iketiet h NaHCO3t&@“WFan medMEApE
aqueous phagses are then acidified with AR@lHC1,  The
precipitate| is filtered off, m@shed with water, dried
and i sjophthalic acidr noester\\ F2a (HPLG-MS: |tRet. =
1.26 nji g;.{Mp (MI—DW&SSH) I sKurthelr repgsed 553
directjy. 5|l sopht | e id-nohoest er N-2a (504 ny,
2.132 jmol ) |i s en upoin nmL THF| conbined with
HATU (754 g, 2. 34 mmol ) and DIFEA (814 L, 4.8/ nmol)
and stjrred for 20 ninrat RT.-Then the aniline K-5a
(570 ng, 2.1 ) i Faddedd:%a t he reﬁgéion 67

m xt urle 42 < t|r d ov i gh t v40 C| Th eacti on
mxture is fliltered land fh ol'vent s elininated by
di sti | lation—The residue—istakenup—inFEt-OCAcand
extracfed wijth sat. 10 NaHCCB sdgptlan. The orpanic
phase | s washed with sat. NaC | ution, dried|on
Na2SO4, xif3 I{t ered and down usieg the ragary
evapor fpt or. |The 'trude product-Vivs purified by
prepargtive |HPLC. The pwod ct-contai ning fract|ons of
Z-25a ([HPCCYVET TRet. = Z2.03 m n;j 5 (MFH) + =[ 487)
are freeze-dried. N@thyl benzoz;?gz 25a (423 np, 0.87
nmol) | s taken up in THF (8 nlL) NaBH4 15 (190 g,
5.02 nfm¥h4 dnd t hen |_ (154 3.63 niB) ate &ded
bat chw se. Th TEHfTMo e is heated to 50 C and
stirred for 72 h. Then if is“tool ed {0 0 C and
conbined witth stirring with 1 M NaOH solutionj THF is
elimnated ysing therrg tary e dTator and the| crude
product js extracted with Et OAc/ The|c ed org c
phases 3#' viashed wi tlh Isag . @ solu FE?& edq%z
MySO4, | filtdred, evﬂporaﬁ “down using the rotary
evapor ator; the 20 residue s taken U -A—DM—and
purifiged by |preparatiyve HPLC Th‘ product cont ai ni ng
fractipns of| benzyl al bhol N—§§>(HPLL MS: tRet| = 1.81
m n; M XIMrH) 459) freeze-dri ¢d. bp3Proceduse
for sywtheS|S|n %?%gﬁNchlorlde rout e, | net hod
A: o




NN 1. SOCI,, DCM N, N 2. iPrNH2, DM N HO I/ H N, NN
\/NI/ NNOIT O N3a XvVa-1 WO 2009/ 003999
weEgnperRe0n8/ 058433 179 Benzyl al cohol N-3a (40PGRYEPIOSE58433
nmmol) is taken up in 3 mM DCMgnd conbined with
thionyl chloride (27 L, 0.37 nmmol) with stirring at
RT. The reaction mxture is stirred for 3 h at RT,
evaporated down, the residue is taken up in DVF (300
L), conbined with i-propylamne (30 L, 0.35 mol) and
stirred for 3 h at RT. The volatile constituents are 5
el imnated Using the evapor at prir(@LChe '
is purlflged by pr eparéa |veXHPLC The [min] M§§M9H)e
product-confarning fracti onsN off Xva-[L (HPLC-MY. tRet.

= 2.19 mn; I\/S( + H/%lareqf?reeze dri ed,
React ifon,_schene R5 R5_R5 RS 1.|actjyation, K:
| K7 N Hdé,-y‘ﬁlaNs H @#N

R6 R4- . 3“(& | NaNOZ,

NH2 N[N3 O 32 SO0 p R10~-N, RSRO

3. RORLONHMN-2"N-4 '\L': H-NN V,_H,_ | NRI—2Z-3—CuSO4—
Na- asclorbate K-1 3 R5 1 Hr \' NN NN

R10' N.|ROR$ O | / XVa 10 rQ)INe conpounds pf type
XVa ey xalsso be s haS| seg sl i ght | %:04rodi f i ed96
met hod according toyr I'on scherre N-11 fromthe

azi des| N-5 by é‘ycl oaddi wth alkynes Z-3, [ CuS04

and sodi um ascor bate. The azi des N5/ may be obf ai ned
from the cornrespondi benz | cohols N-4 by
di azot| s@tg on wthﬁ exanmpke NaNQ2|in sygdrochl orsze
acid subseque\g ~ tivt h sodi bm azi de,
acti va}tl on of th Jbenzcyl hol using thionyl {15
chloride, Tor exanple, followgedb reaction wth an
am ne RORLONH. Ther benzyl al Jg%h@ Ni4 are in turn

synt hesj sed |by ani de'li nkl n f the |sop alic a
nonoest er- i I Hr |% nes K-1, s%ﬁ)(gequent %JGg
reductj on of tﬁéﬁste ct| on, for|exanple wWth

NaBH4 hr—tHepresenee cf CaCl2—ant-subsegden

reductjon off the nitro group, fer exanple with
hydrogen and Pd/C or"with Fe in the presence of NH4CL.
WO 2009498999 PCT/ 08/ 058 3 1.63 539

hN N.

~ N

=

F
A L
Xll-12 /@Y 212 555
N = ‘ ‘ o
o

N =

~

/N

2.1 557

o

H

s
N
5

Xll-14 @ /%Y f 2.28 (M-H)": 584
YT
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HATU, K-1a 2. NaBH4, CaClZ HO |
WO20090059 0 O 0 N-2b N-4a The i sophthalic aci dPCT/EP2008/058433
is dissolved in DMWF

nonoest er
(8 nm.) and

After the addition of aniline K-1a (2.31 g,
the m xture is stirred

N-2b (3.76 g,

15.

/N

2 el )

NH2 O I /

c) Procedure for synthesising Nda FF F F F 1.

OH 3.

stirred for 10 mn at RT wth HATU (6. 01
g, 16.6 mol) and IPr2EtNH (5.8 nL, 5 34.9 mmol)

reaction mxture is purified by prep

15.
overni ght at 40 C. The
rative RP-MPLC

2 mol )

(gradilent,: |water/ac 4Lile = 80: P04 GIPECPE; +
m n). |Thé pr oduct-coe‘% gl*lhl ng fractiops (WMLC NBMé§M+H)
tRet. = 2.3% mn; M5 (MH) + =.383) aJe conbi ned and
freeze-dried. The am de int di at e| product (3.9 g,
10.1 nmol) s placed in EtOH (70, ,nL)} conbined 10
w th Cagl 2.24 q, 3 Mol ) d brief)y, stirregyn
the ultTasoynd bath.~Then the=njxturp 1is cooled to 0
C and NaBH4(15 Iy in THE (70 nL)|is
added |t herefo. n1x£ is left at this
t enperfarure for I'5hwin sEHTring and then II'N
hydrochlori¢ acid is carefuL, addefd. The aqugeous
phase |is exfracted with DCM ( /5 L), the clonbined
or ganic_,phase is drifed: on MySO filtere ff jand
evapora%@agiomn. 15 e benzy&g;ioho tH%%Pobtalng
(2.86 g, 8.07 mww i " MeOH (50 ),
conbi ned w th degﬂ(lo 7 ng) angd hydrogenpted for
3 h atfFRF(p—=50PSt)—Afte— the catalyst has been
filtered offf and the n1xturé;?hs beenp evaporatged down
the benzyl al cohol N-4a is obtained, mhich is psed for
the next reaction wfthbut any t her ur flcatl%B
st eps. 12009/ 003999 PCT/ EP2008/ 05843 3 1 5
Procedure far sy i od FFFF F 1
I\Ial\l@,HCI,NaI\BwI/CH ZSOCIZNI/NNB 0|
3. pyrpoettine N—4a—N-Sa—the benzytalcohpt—v4=
(2.21 g, 6.82 nnDI) aced at in{2 N hydroghloric
acid (R9 nL)| and di ne (5 i's conbi ned dr ppwi se
with a &6d8ed sol Nﬁ%@ﬁ odiym nitrite?'$ (5p7 mg?
8.22 nmol ) iln wajer’ (2.2 m). After the additipn has
ended phe—mxture—+s—+tett—Ftor—30-mp—wth—stirring;
t hen spdi um|azi de (4 Fmg, 7.5 fimol ) in cool e water
(2.2 nL) is| added and the mixtuure i$ stirred for a
furtheyr X1 (h. For i Hg upvthe m xtur209s dflut®d
W th water end e%/?acte@ Et OAc (3 x 50 ni). The
conmbi ned nrca_m_g_p_dh‘agn Is—dried on—MSHH—Ffittered
and evppor atjed down. FThe a2|desﬁﬂus obt ai ned i 5 used
for the next react|on
X1I-20 2.12 546
g w/
N
Fo_F N
Y f
X11-21 N\/A\jIEFi\/H I 2.14 529
N7
Fo_F N
F i B
XII-22 &H AN 2.20 555
S RRAe.




10 without any further purification.

nmg, 1.72 mmol)
WO 089399 hl ori de
h at RT. The reaction m xtureiks evaporated down,
residue is taken up in DVF (3 ni),
pyrrolidine (710 g, I,

(497 L, 6.85 mol)

8.59 mmol)

is placed in DCM (5 nlL),
and st i rPEHEP9O8/@58433

The azide (602
conbi ned with

t he

conbined with
and stirred

overnight at 40 C. The reaction mxture is purified by
preparative HPLC. The 15 product-contai ning fractions

of N-5a (HPLCMS: tRet. = 1.79 mn; (MtH) + = 404)
are flregze{dried. e) dure for S)tﬁu(HQSC)s n
/I F H O%F FF'*N ﬂpl%?%g CuS®™4, Na- &mmdrb tg @{IQ\I:I)I4
/N OTT|[ONNNONNI-ITC ©I[ 7/ N—5a N XMa-4 i/
Z-3c The azide N-5aFf .8 ny, 3 nmol ), sodijum
ascorb ol uti onF ;0. mmol | i 2009/ 0 99
PCT/ EF%E%?()SM:% rry “er) apd CuSO4 spol u%ig’ﬁn
(20.3 |, re added ccessive|ly to the jal kyne
Z- 3c, [whi C|| |o gcncl ated—nsity=fromthe
trinmethyl sillyl-protec precur of (5.5 nmy, [0.37
nmol ) |by redctl on WFt C03 (H/é/’V nyg, 0.42 mpl)
MeOH (|3X1hR9 | a e weacti o> xture |5§5
stirred overm ght aﬂ t en eyapor ated down.
The 5. resjique is takpn ||n inalittle DVME and
purifijed by |preparat v,_e HPLC T roduct - cont ai ni ng
fractijons of XVa4( =2.32 mn; | M5
(MHH) H x1-287) are f zeH dr| Ff Ana ogousdy tp 537
reactijon metthodsia hc) to e) described
above, | Exanmpl eS/Wé a 3 and| Exanpl es Xva-5 -
XVa- 33 (Tablie 13) or conparabl eNMfyrther exanples 10
may bel obt ailned from e corres di hg precursprs,
whi ch a%f? gijth cially ebtainable,o¢ arg g5
preparged usi|ng omthe literatufe.
Table 13 R5|R R9 R6 H NNNNR$ O,,,|R3
Exanpl gs—XVa-1 to XVa-33 # btrurc&ure TRet (HPT|C) NS
(I\/H-H)+NN/"XVa& H219 N N~ N, N
X1I-27 ﬁ 2.14 525
N
F l':: \ ;N
XIl-28 - L ' =\ 2.20 571
7K\N = ‘N NN
e
“
. FF -
XII-29 /NIF oy =\ 2.21 559
N ‘ RS N
\ o I
N
T )
i NP _ A 545
X1I-30 \LN T I 2.16
L




O NN

(MeH) +

~~AXVa-2 H2.26 512 ONYNNNN O N'N
XVa-3 H 2.13 486 N N N NN -CY WD 2009/ 003999

WEQDPBIRO0DE8/ 058433 183 # Structure tRet (Hn; B)T/KE2008/058433

O FF F N XvVa-4 2.32 53& NN, NNN O11 10

HN F F ,F gN XvVa-5 2.22 562 HHN NNNN 0O FFF
N XVa-6 2.20 511 NN~ NNN ON-~N FF F HH 2 21 484
XVa-7 NN NNNNON FFF H2 06 482 XVa-8 NN N N 06
ONN-~-N FF-FHZ2 1508 Xva 9 N ,NNNO9

tret.(HPLC) .
# Structure [min] MS (M+H)
H
N N
e g\/\g INﬁ
XI1-31 . = Lo 2.08 656
[/\N N N\N//
AT
H
N N
— ! Q
XII-32 5\(“ e 2.10 613
N N
NN
= [0}
ot y? T
XI1-33 b = 2.19 641
\N = = \N”
AT
N
i py
XII-34 N — 2.32 567
hN S N N\N”N
\/N\) (‘) \@
N
F I':: \\/N
XI1-35 — 2.28 567
C’\\‘\/\N/ H . N\N”N
H 5ol
N
: \
XI1-36 o =\ 2.26 567
N N
7NK\N S ‘ ‘ NS N
\_/ © S
N
F I':: \ /N
X11-37 R e = 217 541
/N\/\H/\ ‘ N\EELN\N/,
Q
N
F I':: \ /N
XIl-38 ] ’ =\ 2.24 571
N N Now'
AT




N. N XVa-10 HN 2.28 496 ON C NN
XVa-1 1 H~~ H 2.24 525 N,
wEaPLPERRODS/ 058433 184 # Structure tRet

(MeH) +

0 N XVa-12 2.34 513 Nigg. N~ N N
HN XVa- 13 2.20 546 g/,- N

4-

O FF FIN
~N N N N W 2009/ 003999
(Hn; WB)T/RER008/058433
"N/ i
, rNN-C- N N HO HN

H o

FFFgNXva-14 2.12 560 ~-N NNN HN F F F SN XVa-15
1.23 570 N N N- NN O NN XvVa-16 NN N N 2.14 470 N
OHN F F F gN Xva-17 2.10 544 H

tret(HPLC) +
# Structure [min] MS (M+H)
N
F I':: \\/N
XI1-39 = T == 2.21 553
hN . N N N\NN
/NJ O‘ | >
\
N N\N
XI1-40 EJ/YH ;?j 2.00 552
N -
w1SARACS
\
_N N-n
XII-41 /&H Y 1.94 538
N N Non
AT
\
_N N-n
| g )=
N
XII-42 - == 2.04 540
IN N NN
NP
N
F FF \<\ N
XII-43 . %Nﬁ 2.13 557
N = N N\N“
AT
Fo _F ’/\‘WN
i _
XlI-44 /5\(H N/ N 2.02 523
N "N
N ’/\"\\N
% i( = 1.92 510
XII-45 .
\LN NS ‘ ‘ H N N\NN
H o
N ’/\"\\N
o _
XII-46 1Oy w 2.03 536
RS




N ~-NNOO HNF F F gN Xva-18 2.24 586 H CN N_ NN

N ~0 WD 2009/003999 PCT/ EP2008/ 058433 185 #
WE2H0000399e tRet (Hn; C) MS (MtH)+ HNO F F F SPQI/RR08/058433
HHNZ2 13 558 NNN N O KHMF FF SN XvVa-20 2. 16

574 HHN NN\ NN OFF F S/-NXva-21 ON NN N

2.30 513 N OF FF ShN Xva-22 H2.34 527 O NN O
O\ ~N FF F vN Xva-23 2.28 592 ON NN NNOON
XVa-24 2.26 499 H

tret.(HPLC)

# Structure [min] MS (M+H)"
N ’/\"\\N
XII-47 0w N 1.90 522
hN . N S N\N/
/NJ o | =
N ’/\"\\N
XII-48 " W 1.98 536
~_-N [e]
N ’/\"\\N
" ~ = 524
XII-49 IN 4 E o 2.00
"L
N ’/\"\\N
XII-50 . oy I h 1.96 536
-~ T
N
F I':: \\/N
Cl
XII-51 ' =\ 2.21 561
ARReS
N 0
N
F ||:: \\/N
XII-52 O — 2.25 575
N ! H N. N
LYt
N
F I':: \\/N
XII-53 T = 2.37 587
N - e N A~ N N
NN ‘ x N
H (0] ‘ =
N
F._F N \zN
F
XII-54 ¢ | = 2.21 573
hN N X N\NN




N NNNN HN SN XVa-25 2.15 532 N N NN

~ WO

2009/ 003999 PCT/ EP2008/ 058433 186 # Structure tRet

W@ P9OCPINS ( MHH) +

0 H\)10 S/ ~--

N XVa- 26 2.ROI'BBBOH58433

N NNNO HN SN XVa-27 2.14 544 ONNNN O O N
XVa-28 2.40 525 ON N N N'N HN SN Xva-29 ~I
\~NI~-NNNNo N FF ,F N_ XvVa-30 N H 2.10 498 , NNN

NI o FF F NN Xva-31 - H2.23 524 ONJ 1 NNNn, ON

2.24 558

FF F-{VN Xva-32 HH2.12 512 Y~ 1 N~_ N
tret (HPLC) .
# Structure [min] MS (M+H)
N
F F \\/N
F
Cl
X1I-55 o = 2.31 587
(NS
\/N\) o] | =
N
Pt ;}\J\‘
XII-56 ﬂcﬁyn =\ 2.26 587
N "N
™) o \CE
F._F DJA\N
cl " f
XI1-57 T ow N 2.18 557
NS
/NJ O | /
F F D‘/\\N
g B
I =~ =
XI1-58 | N 2.23 571
/\N SN ‘ N ‘ SN N’
—N
\\) 0 =
i _
Cl
XI1-59 H N 2.28 571
N N
N N
SRR
~F —
XII-60 “ oy N 213 525
N N
AT
i _
XII-61 0l N 1.98 551
N ~ N
S RRNe
F_F DJA\N
Cl F f
XI1-62 " N 1.89 559
hN N RS N\N//
N | O‘ ‘ =




0 WD 2009/ 003999 PCT/ EP2008/ 058433 187 # Structure
tRet (HPLC) C) M5 (M+H) + FF,F NN - H 2.10 496
W98 Y N N 0 0 Reaction scheme 0 RS 5- FPGA/EPM0Y/058433

activation ORL O6, 66 NZ-3 \yN NHZHI / H~I--"
-,-a RR 0-10-2 XMMa RSRSRL K-5, activation OH
(YHN\N—NNOOIR3 0-3 XVIb R5* = Cl1_6Alkyl or

C3_4Cycl oal kyl, each substituted with -CN Exanpl e
conmpounds of type XVla are synthesised according to
reaction schene O by a reaction of cycloaddition from

the cqgrrespondi ng azi -2 with suj ttabHeLE) Ky R.Smén
inb the%presence of %J% ®and sodi upm agomd batle :(llwng)3
met hods knoywn from the IlteratUn/vﬁN The azide
conpounds 042 may be febt ai ned by_-am de coupling from
the anilipes O- e benzoic acjds A- 1 usfin
nmet hodsX'L'a W rom\k it eratnute. Exarrpﬁ%‘llconpo%r%ss??’
of type XVIb, whi chHhaveoa verse am de bond|
conpar et—wh—the—econpounds—Xyta,—py besynthesised
fromthe correspondn g benzoicl afids|0-3 with the 10
anilines K-5% descréleherel nb ore The benzoj ¢ aci ds
0- 3 ar|eXis§ht hesi sed [usi ng nmetho khown!-f% om t he 511
literature. |\WO 2@9/ ‘ 9 CT'7 EP2003/ 058433 [188 a)
Procedure fq@r synthesi s ng-0-2a N N [Nz~ A-1a 0 NHZ
HATU, |i PrZE{N H HNs FC}l O 2a nzoi ¢ aci dl A-la
(500 ng, 2.82 mol) pl aced i (15 mL), rconbined
wth [HTks(1.19 g, 1Hnm)I = I Pr2Etpg (1.5 mishy
stirred for {30 mn \Naﬁ ]
N 0
F__F
. F
XII-66 ﬁn LN 1.85 543
AVt
Reaction scheme M
R5 F$10 R5 R1

$’IU R5
F RORTONH RQ/N K-5 R
R7:©\'rOH R7mOH activation
R® O R® O

M-1 M-2 Xl
5 5
R’ 6 R 6 0 R’
6 R
R ROR1ONH R K-5 H F<N
OH 7 OH L. 7 N N~N'-
] R activation R f:[
F O Rm/N\RgO R10/N~R90 i~
M-3 M-4 XIV

Example compounds of type XIII (arylamines in the p-position to the amide link = R®)
and type XVI (arylamines in the o-position to the amide link = R®), which are prepared
according to general scheme M, have an inverse amide bond, compared with the

compounds of type IV or V (reaction scheme E).



10

15

20

25

5 conbined with the aniline 0-1a (450 ng, 2.84 mol).
The reaction mxture is stirred overnight at RT and

WO pp/0e39apor at ed down conpl etely. The resi due PGI/EBI08$(058433

up in alittle DM and purifiigd by RP-MPLC. The

product -contai ning fractions of 0-2a (HPLC-MS: tRet.
=2.29 mn; M5 (MH) + = 320) are freeze-dried. b)
Procedure for synthesising XVla-1 iN[NL N\ N '~N 3
HN- 1/ N~ NNN 14 Z-3a, CuSO™4, Na-ascorbate H I

10 0-2a XVla-1 1,5-di nethyl -1 H pyrazol e-4-car bal dehyde
Exddapl¢ t@0pomyds Of pe ikdBl Indayple KA¥ aBesyintheasised bhpr amide coupling

TR A N TN T T
ERPRP SR N i I R K FeldHBeE AeRMBRER e (BRDbeAEbic ci8S MR M-4 used
After 3 d stirring at RT the azide O-2a@§100 ng, 0.31.
srsbmescialiidieitaingbie pr siscynies Sdasigrpethedssnewn(fomythe literature
.32, L) . CuSP4 sl n. o 1 ) 40 :
for o rsmtie Bldlonghals oy pplonts AP RS Qrdric
§uktitdtien aithRh.anfies RUFPKHNG cumntdnesotviextsisueh asse.g. NMP, DMSO or
evaporated down, diluted with water, extracted 3x W.t

dhgamingsk RomHil Heed ¢ gammercigllyuanahle opyg spnthesised using

' ' is taken inalittle DV
fiaCRR e BRLAME | S e Prhe

duct - t.al ni i . | A- _\VB: .
Ph i SOy Tisds R RistsBBs Sl Ryt SREEII ndfghaentof
NEthbrthe shA) adteriflriear edudt VB .(4-fluprdBenasicutie) dravi-3
synthesising XVib-1 NNN N HNNNNjN) N K-5a HN
@):ﬂWbEHZPPr%E\) Nlhgrefrre the éolipaving/isi daserinnAy; el grample of only

[} i ' . "
Bt P S5REp T syl gl M By ors can o
b&dpplied Go 212 symthbgis o EM-4 medlcfaonpl@ofitype XIVIRT and t hen
the aniline K-5a (78 ng; 0.29 nmol) is added. The
A@3&hti0dly Fd Heledcth M-I tant VB, Lov-endld@hl vatndJ-bestolichesic acids
evapor ated down conpl etely. The residue js taken in . .
whihtar¢ ‘émcmwha%bspmuaﬁw@acwlymdeqsawquvbng%ﬁ@e.chwﬁgﬂaﬁmg) with

0 - tady Nl i.ons of XVib-1 (HPLC- NME:
F&gﬁﬂﬁéJfﬁggﬁﬁﬁﬁggﬂ%f?ﬁkf§+ = 440) are freeze-dried.
10 Anal ogously to reaction nethods a) to c) described
abProecdulx forplebesiQih@MR280 XVl a- 18 and Exanpl es XVI b-2
to XVIb-7 (Tabl e 14) or conparable further exanples
may be obtained fromt(t;{;é}‘q

correspondi ng precursors,

whi ch are either™~egnmrer V{%y\obtainabl,g Foare

prepared usi ngFfr ods kno f¥om the~dN ture. WO
] 0584wsd» 19 OH

o} o}

2009/ 003999 PCT/
M-1a M-2a

In a microwave vial 4-fluoro-3-(trifluoromethyl)-benzoic acid M-1a (150 mg, 0.721 mmol)
and N-(2-aminoethyl)pyrrolidine (99 mg, 0.865 mmol) are taken up in 1.5 mL DMSO. The
reaction mixture is heated to 120°C using a microwave reactor, stirred for 4 h, then diluted
with EtOAc, washed twice with water and with sat. NaCl solution, dried on Na;SOq,
filtered and evaporated down using the rotary evaporator. The crude product is purified by
preparative HPLC. The product-containing fractions of M-2a (HPLC-MS: tget. = 0 min;
MS (M+H)" = 303) are freeze-dried.
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Table 14 RS1 RRSRLOF\ NNNN,N HI R30R3
Exanples XVlia-1 to XVla-18 Exanples XVib-1 to XVIb-7 #

WE2H0000399e tRet (Hn; C) MS (MtH) + N N, N XVI a- RCT/RPZ20§P58433

440 NNH NNXVIa-2ND 1.887423 HNO N/\N
XVla-3 NNNN2.00 477 HF FF N NN NN 2.10 494
XMa-4 NN HF FFO NXVia-5 INNN N 2.13 507 HF
FF ,N-NXVla-6 V 1-1 N 2.01 444 N\ NN H/ FW
2009/ 003999 PCT/ EP2008/ 058433 191 # Structure tRet

(HP] © MS (MrH)+ N N N N 2.07 504/506 XVia-7 _NN H
Bnalogously to this procedure further benzoic acids M-2 and M-4 are obtained from the

corresponding M-1 or M-3 intermediates/educts.

b) Procedure for synthesising XITI-1:

\
FoF N~
N
F N\ !
NN K-5a H
C, —— ~N
OH C,N H =
N
N N-y
o]
o)

M-2a Xi-1

o

Benzoic acid M-2a (40 mg, 0.132 mmol) is taken up in 500 uL NMP, combined with
HATU (43 mg, 0.132 mmol) and DIPEA (20.5 mg, 0.159 mmol) and stirred for 20 min at
RT. Then the aniline K-5a (51 mg, 0.132 mmol) is added and the reaction mixture is
stirred overnight at RT. The reaction mixture is filtered and the residue is purified by
preparative HPLC. The product-containing fractions of X111-1

(HPLC-MS: tge. = 1.58 min; MS (M+H)" = 553) are freeze-dried.

Analogously to reaction methods a) and b) described above, Examples XII1-2 and XIV-1
to XIV-3 (Table 12) or comparable further examples may also be obtained from the
corresponding precursors, which are either commercially obtainable or are prepared using

methods known from the literature.



NINN-NXVIa-8 1.98 438 V ,NHNCNN XVla-9 N~ N
1.83 421 HNO NINXVIa-10 N 2.00 451 N NNHii N
WOIBN9KMA982 11 fN 1.93 422 H N N XVla-12 o ANN RBCDEP2008/058433
488/490 INNBr NQNXVIa-13 N 1.94 487/489 INN

Br O NINXVIa-14 o 2.08 457 NaNNNHF NIN
XVlia-15r ~/\ N 2.00 521 NC1 N,N H W 2009/003999
PCT/ EP2008/ 058433 192 # Structure tRet (Hn; C) M
(MtH)+ N NN XVlia-16 N 1.95 426 NNNH Nsl-- N

10 5
IIQ R R1 Re R
RN F< H I¢<
H N N NN
8
R (0] R R

Table 12

R10/N\R90 3
Examples XllI-1 to XIlI-2 Examples XIV-1 to XIV-3
tret (HPLC) +HY
# Structure [min] MS (M+H)

F._F /:}\/’/N
H F
N = _
XIi-1 @NN "oy N 1.58 553

Xl1-2 N N 2.06 525

F l’—': \ |
XIV-1 H NTN N 1.46 541
F l—; \
XIV-2 N N 1.51 553
o

XIV-3 lH N 1.47 527




XVIa-17 0\ NN - NNs~-j Xvia-18 N IINNNHii
NNNXVIb-1 H1.95 440 NNNN/ N XVIb-2 H- "N 2.00
WaAZBI/0NMN O , N UN XVIb-3 [ HN 1.83 423 N N-PRI/BP20BB/058433
/NN XVIb-4 HN 1.91 424 N N 1®&j N O N XVib-5 2.01
508 HHNN'N ON NSN-~-j XVIb-6 HN 1.69 429

N N N WO 2009/ 003999 PCT/ EP2008/ 058433 193 #
Structure tRet (HPLC) C) Ms (MtH)+ N SN XVIb-7 H N
1.81 443 N. N O As novel conmpounds with an inverse
am de bond (conpared with the am de bonds of exanple
RypewnischanXNH- onl y exanple types Xl to XVl (aryl-
and benzyl am nes, cyanoal kyl's, cyanocycl oal kyl s) are

represepted by speC|f|c eanple compounds. In =6

1. SOCI MeOH 1. K-5, activation
OH 2. NaOH MeOH 0 OH 2. reducnon \@
N-1 N-2
1. SOCI,
Method A 2. ROR™NH or

R°R1°N(CH,),OH/NaH
or
1. MnO,

Method B 2. R°R'NH,
Na(AcO),BH

AcOH

6 0 R’

R R [4<
N0 N Nay Y

AN h b

8
R O
R
XVb

Example compounds of type XV (benzylethers or benzylamines in the m-position to the
amide link > R7), prepared according to general Scheme N-I, have an inverse amide bond,

compared with the compounds of type I (reaction scheme B-I).

Example compounds of type XV are prepared from benzylalcohols N-3 either by
substitution of the corresponding benzyl chloride by means of an amine/hydroxylamine
R°R'"NH (type XVa = benzylamine) or aminoalcohol R°R'’N(CH,),0H (or alkoxide,
type XVb = benzylether) or by reductive amination of a corresponding aldehyde with an
amine R°R'“NH (type XVa = benzylamine). In the former case the benzyl alcohols N-3
are reacted for this purpose by means of thionyl chloride using methods known from the
literature to obtain the corresponding benzyl chloride. In the latter case the benzylalcohols

N-3 may be oxidised ¢.g. with MnO,, Dess-Martin-Periodinane or other common oxidising
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15

20

5 principle, however, it is also possible to
synthesise all the other conpound types | to XI wth

WQR0PMEPSe am de bond by nodification of the PEI/EB#E8/058433

of synthesis described hereinj;and by using the
correspondi ng educts. In order to synthesise conmpounds
according to the invention wherein the group L is

different from-C(ONH and -NHC(O -, in a departure
fromthe benzoic acids A-2, the 10 anilines K-5 or

t he respective benzoic acids and anilines used as

geup|to fgnpthc toeepondiogpblebydes and thenoedvead if @petid asithmedium with

ﬂ%&:&%bﬁ %@@ﬁ?@s t%lgasﬁ'nﬁ?e @fc}]g%ﬁs %gg rlngtggg nown from the

BletaRe R Sbtafml @enpodidd dfiigpe X VaUITRE @ﬁﬁﬁb/ﬂ?@rox?ﬂaﬁuﬂes/am'[ﬁtﬁlcohols
foll owm ng Exanpl es describe the biological activity of

vied acoemoneidial i obtintblepriase syehesispd BHing Biethads kaen from the
@%ﬁ%rlctlng the invention to these Exanples. 15
‘Yinds of general formula (1) are characterised by

er appl ications . the therapeut.ic. .
B 375 SRR ST Ioh b PSEABERHE soptinuic
@&dp oeBtdQON-2 (in'\WaiGho th®dutd it lgtdupqnz) @hd ﬁ&%%s@ndlng anilines

si gnal enzymes, particularly the inhibiting effect on

Khé d@ﬂcubw dqoa@,u a@d subseqeent r¢dpatieriohthegsict Wpeiign. dbf isophthalic acid
g]ﬂa%?she&; Nt? Ia]1re cofrﬁrgngllma(l)ln O%Falgatbli]eiedr &€ gytﬁhesfsgg 'ﬂ%lgg methods known

Komase liteftire Broqﬁlfhe(c%ﬁ@%)ndinlg @Dplhtﬁalllt: lacids Net be 3ster1ﬁ)caglbn e.g. with
al iquots of test substance solution are placed .in
fhipryil allpride iy Me@H andesubsqauent sponosnoatiation g dtitigN &QH in McOH

oncentrations from2 gMto WO

dé%ﬁ%g%mgﬁ%@%%k/ 58433 194 0.128 or 0.017 nM
If necessary the initial concentration is changed from
2) Rydtédurd for eynth@GisdngWtInd further dilution is carried
out accordingly. The final concentration of DMSOis 5
% 10 gL of the B-Raf (V600E) kinase solution are \
pipetted in (containing 2.5 ng B- Raf (V600E) - k|nase N-
-1 M EP
dat e,
Offive. Naig il O hiei @ And_ NN
i for 1 h at RoOwithdagitation. The XKi W%:I; N
reaction is started by the addition of 20 gL ATF*D
sol ugion [final concentrajjon: 250 M ATP, 30 "My,
Tris-HC1 pH 7.5, 0.02 %Brij, 0.2 nM
sodi um ort hovanadate, 10 mM nmagnesi um acet at e,
phesphail-asphtali&had IN-QS'(fgmig, 22 Paah0) isdilentupan 13 mL MeOH, cooled

recommended, by the nanu cturer), 0 0.1 nM EGIA] and
- 1g1° qm|th@aymmqswe[lé B eéudﬁ‘?HYth@s e%fr% 5 SR 18 E plEiE, the
MEKEIO %&ﬁl@qg ?tg'récf &@rrﬁgﬁt' & !quaﬂg'-ﬁ@n 1%989&91*0? 94 }hOThe volatile
ard procedure reagent EZ-L
SonstiorehidSrd &iBinatadnusingithe meary#zama))r ithe Eadwsmel@@suppm EtOAc

7.5, 15 NadQdl % | % Br.i j - 35, 10,

i e e Dt e Rigen s s BG4 3R \gs S flred.

@ﬂ« orftd BwihAdne %&tn@éaiiat@gfdda&l 2N 4a THE obLARUI(AIPLCSMS: tge. =
pped by the addition of 12 gL of a 15 100 nM EDTA

§cﬂ0umnoM%1€M+Hh cuBabdslfirder eagtad divestlys nin. 55 gL of
the reaction solution are transferred inpo a
$iteeypddiate diodectcbate®.p gt 2. (Semgiol)Sk takeh apeh B5 BilgdBtmd and at RT a

PRS00 30 ORI iy o cscion

ﬁ{&ﬁ&e Is %ﬂﬁ%@ korqf6 AR hrgi"t'hgn NP oRhAt &vis TWas&eHiclit ¥@nbined with
times with 0 gL of 1xPBS, and 100 gL solution of

primary antlbody pl us europi um | abel | ed secondary

anti body [Anti 20 Phospho- MEK (Ser2171221), Cel
Signaling # 9121 and Eu- Nl | abel ed goat-anti -rabbit
anti body, Perkin Elmer # ADOL015], the prinmary
antibody is diluted 1:2000 and the secondary antibody
S added to O 4 O 5 gg/nL dlluted in Delfla Assay

~ rrc A A A AN\ AL +

1
a, %c |v29| nyC
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times with 200 gL Delfia Wash Buffer (Perkin El ner #
4010-00101244-114). After the 25 addition of 200 gL

WERWaeEnent Sol ution (Perkin El ner # PCT/EP2008/058433

4001- 00101244-105) the prepanaion is shaken for 10

mn at RT and then neasured in a Wallac Victor using

the programme "Delfia Tinme Resol ved Fl uorescence
(Europium"”. 1C50 values are determned fromthese
dosage-activity curves using the software programe

(G aphPadPrizn). Mst exanple conpounds of type | to

DM CEx kolotion andyodaicted V\(A@T}f:/thGLO dhi nmablqt&raye isfekgaqted ggain with

B-Raf (V600E bi t i
Sf B o i and i raebu Al bis Wer 3hnel afiny TR BiGprecipiee
A 0tcrM o VR SRQAPG AP IARY, Bl FER2QPBHABES 483 mok@bster N-2a (HPLC-MS:

Measur ement of the inhibition proliferation on
@aFti@ém@dJM@dﬁﬁ}ﬁeT%ﬁﬁﬁ%ﬁ@@$1§3ﬁ9$ﬁﬂ%EBQ8) To neasure
proliferation on cultivated human tunmour cells, cells
Bbphtbdlanenhmosddstdr Nt3a (_@4 IVEL22B 2 ramedi is talem }lpen UhmluT]éF

%%ﬁﬁﬁgm 4;I_ar > l il 9@@1@@@4 ,oﬁ orgmar}] and stirred

RireanbanaRe. Thediib %ﬁﬂthém BY (woafh% 2. o nAeN-ie 8&RAtandlthe reaction
am no acids (e.g. from Canbrex BE13-114E) and 2 nM

ol ﬁtgredsmwmeglztsat d8rCsThy @agmcré@mrﬁ isofgltexed nd the solvent is
flat tto

{) ﬁ bg/ Li{%(ﬁgmsn (1S i%%m% 19 dﬁ{]]((%h Rl% élg fgt&ggg Qn% &Sta(gj?ed%{h sat.
NﬁH@bﬁ%@ﬁtl@ﬂ eridl @Pdni¢ phadp is winbed atitrsa( AtaC3 fo It ie) drib&on NaySOs,
C02). The active substances are added to the cells in
{liproe gad eorpeBIREAYRETIRASIC Sofa R RROEEY e FhocThdpradpgt is purified by

n 0 {94 he

PRPESRET ADLELTo: ERMLA% BBl Fudighbor ZpRERRISSNS: sk © 2,03 min
IS QIgN) and8Tuird freszediriedt i on (to 0.6 nM or 0.12 nM
is carried out accordingly. After a further 72 hours

dbhate 2059 5423%1@,@8%@&) Iy R agentup (STFHI @anl), dnd NéBH,

Is added to each well, and the ce|lls are

(W@ng étO)éldmpg}) agd thentlie} (134ang, élfﬁsmmpﬁétre: w%gpa@hghs&eThe reaction
g{lxth& s AL ATRYOE Mggﬁfﬁr&i SR ”ﬂ{%hqﬂ' gg@@lgd tdo aﬁ? and cornbmed with

UOTGSCGHCG spec ot onet er m ni , ecul ar
RPaving @djh 1 MOSO0Hwaluties. ‘HHE 1$eiim1mh‘ati elshngshm@tetrh evaporator and the

sof tware progra G aphPadPri z Most .of, t he
é&léﬁ'ﬁroélu@olﬁﬁétﬁ’i‘fg'gip B Eftaac. ths couibisdiritmic Bhaggogre pgshed with sat.
N%@l’ scq ﬁﬁ%dl ¥h M%Sdloﬁftgi%d Cé%flaffjdijat%ﬂ d%n gah@%‘-‘teﬁy evaporator, the

ey have an val ue of I ess than
g@nbue asi. tlayen h[eHsDM’Faede)umﬁeQ Oy Vecpstatisad L (G fT hp fpeoduct-containing

o Sl RERLOLEY AAE UL ML R - )

bt ydqed hunan tumour cells, cells of nelanoma cel
line A375 [American Type Culture Col l ection (ATCO) ]
ar e c%;tlvated in NENInedlun1 supplenented MAth‘lo %

substances are tested on'A67570etIsvaccord|ng to the
nmet hod described for SK-MEL28 cells (see 25 above).
Most of the exanple conpounds of type |I to XV exhlbm

a good to wery good d “ﬁhDi?he cel ar A375
they have E 50" \Vral'lle of 1eks than 3
@. t4han M The subst anees tihe Y

assay, i.e.
present" A0 “B- Raf klnase'?pH ' 'If§g§yh
999 / EP2008/ 058433 ' 196 deﬁbn ed

generalhyl

be WO 2009/ 003
by DNA staining foll owed by FACS or Cellomcs Array
Scan anal ysis, Mfhe inhibition of proliferatysh

achi eved by the conpounds according to the invention
i s brought
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about primarily by preventing entry into the DNA
synthesis phase. The treated cells arrest in the G

WQRWIB0¥P9 t he cell cycle. Accordingly, the conPpOUEBH08/058433

according to the invention 5 ate al so tested on ot her
tunmour cells. For exanple these conpounds are active

on the colon <carcinona cell |ine Colo0205 and the

breast cancer cell |ine DU4475 and can be used for

t hese indications. This denonstrates the useful ness of

t he conpounds according to the invention for treatlng ,
Bamytallm)hbylﬁe&a (éf) rmg; B9rsmoBds taiseupin 3 MdiDCMiapi eginbaied with

@EQ%&? ﬁl)]rggﬁf {?L} ou nd@ VHEI} %ﬁ*ﬁ% %tl Ri’ O'Et}e rﬁ%?tfg )rmxture is stirred for

5 aGerat @ssa,poﬁrf@rudv@mesmmﬂu@ﬁttﬁ{eﬁ%aﬁ PMPAI0UEIES combined with
polynnrphs and the salts of all the above-mentioned

fpiopglanins SQirdalI3é rop!)ehe stirehionditat&¥T. dihg gkl constituents are
hara teris exces r
EPBPRLFSE B35 A AP SRR Ll by grgurive L
Thé bdif DataidAS frb@idds oFIKY 23N (HKBPES! 8. S2.COME); MS (M+H)' =
i nfl ammat ory and aut oi nmune di seases (e.g. colitis,
$0Q)wrg frrage-daicdhei ner' s di sease, 15 gl omerul onephritis
and wound heal ing); bacterial, fungal and/or parasitic
i nfections; | eukaem as, Iynphonas and solid tunours
Bemgwndah@mnahﬂb and sarconas) skin diseases (e.g.
psori asi s); diseases based on hyperplasia which are
characterised by an increase in the nunber of cekks
(e g. Rflbrobh§§£@nKhegatacytes bones and boneggar ow

cef cartl Lags oF, S h nuscl e'&;:eleNg Rf nRPI t @ aIH

cél el | SEayes ji:lm
ando 2@° ¢ rdléﬁa?€ularcm|a%,me g. 2P¥%t enosiwsMamd © R’
hypertrophy). They are alsq useful féﬁ*”ﬁrotectlng

prol iYerating cells (e.g. Ndir, intestinal, blood and
progenitor cells) from DNA danage caused by

radiation, UV treatment and/or cytostatic treatment.

For exanpl e, dl | owWi ngRecancers nay res b at-ednad|t h
conpounds accordiig to [tHe nvention, w thout bein
restricted ther&to: brainztunours such as for exanplre
acoustic 25 neurinoma, astrocytomas such as pidiocytic =
astrocytomas, fibrillary astrocytoma, protop~asy]
astrocyt oma, gem stocytary astrocytoma, anapl g C N N-
astrocytoma and glioblastom, brain |ynphomgs,l.b afﬁ:j:
met ast ases, hypophyseal tunmour such as pr@?a@flnona ’
HGH (human growt h hornone) producing tumour and ACJH
produci ng tunour (adrenocorticotropic hornone),

EkanpRROMYY I sUTaPpe KleihEl}DilbcaBé gﬂi&&sma&bm lhg‘lggmmﬁﬁed method

and ol i godendrogl 1 omas; nerve tunours (neopl asms) such

aecording &@ﬁ?ﬁm W@@Ugfll dozody apdys Nedbypgydemidgmn vighyalkynes Z-3,
?éjl o r S délhIg %%%/o?@ﬁ% ﬁfﬂgua%ldgg Y@ Hﬁyé}%é&?&%ﬂﬁg% #R corresponding
Daizgrgac‘mﬂllolsm Hyndigeikatanoeiy ﬁff&xarﬁblem @4 indwyeochlodic acid,

gl onus- caroticum tunour, tunours o tge pFEi%hFral hionvl
ﬁ‘éﬁ‘@ﬁ‘éﬁ éeyﬁgt‘@rﬁ" gl sedigy aé’rﬁiﬁu‘tcélt"?té‘ﬁl ‘?thb? ylalcohol using thiony

ﬁll WAl i dF %éﬁwl@ G &Q&Wn' \Llﬁ{'ﬁpﬂﬁme%? R‘W@l H'Omé)beﬁﬂqalcohols
mal | gnant wannomna, as tunmours of the
Oetareaih tmarsvmﬂhssm@ylshyeamldcl hhklag o!ﬁ thei isoptichlib @pid menocstar N-2 with
t unour s; tlnal ﬂﬁ?cer ch as.for

gglfoélflﬂlélﬁ% %qupjlr ctig o ce tﬁh@ncté%ﬁrrﬁgﬁpgg w%léNaBHé‘ n

@t&%@é&ﬁ@'@@ﬁ@&c@yﬁhlsﬁbs&q&@iﬂ E&u@ﬁ&ﬂ"oﬂﬁe RARAETOOREoPExample with
basal cell carcinonma; pancreatic cancer or carcinona

by dioen pahdd/€ 0z with Beiéhe presense o6NHoG.ci noma of t he

bl adder; |ung cancer (bronchial carcinom) such as
for exanple smal | -cell bronchial carcinomas (oat cel
10 carcinomas) and non-snmall cell bronchi al carcinonmas
such as plate epithelial carcinonas, adenocarcinonmas
and | arge-cell bronchial carcinomas; breast cancer
such as for exanple ~manmary carci noma such as

o, . . e I B L 1 e

QJ
)
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non- Hodgki n' s | ynphomas (NHL) such as for exanple
Burkitt's |ynphoma, |ow 15 nmali gnancy non-Hodgkin's

WO 209p0398% (NHL) and nucosi s fungoi des; uteri nRCYEP298$/058433

or endonetrial carcinoma or g¢gfpus carcinoma; CUP
syndrone (Cancer of Unknown Primary); ovarian cancer
or ovarian carcinoma such as nuci nous, endonetrial or
serous cancer; gall bl adder cancer; bile duct cancer
such as for exanple Klatskin tunmour; testicular
cancer such as for exanple sem nomas and
adhesenicfonagithdsismpNi#a 20 (| ynphosar coma) such as for
exanpl e malignant |ynphoma, Hodgkin's di sease, non-
Hodgki n' s I¥nphonas (NHL) such as chroni &dynphatic

| eukaem a, aem c retargyhoendot hel i osi

I Munocyt o Iasnncytpm@4nglt|ple 1,eﬂj?= R RO-
bl ast oma,0 B t Iynphona——T*zone mycosi s 1;??:

f ungoi des, Il ar g -ceII ardpl4stic | ynphobl asfo d

Iynphoblastona | aryngeal cancer such as fom4exanp|e
tumours of 2%t he vocal cords, supra-glottal, glotta

and subgl ottal |aryngeal tunours; bone cancer such
Tohe 1selxlahqd1ceacuisme@@dstm N-2brt3. 7@ Eol‘ﬁeﬁf ayip)) is dissolved in DMF (8 mL) and

SRR ST BPL BT \ISRSSPINIAE GBI LRI .

W awh&mftegltm&dcﬁmﬂ oft diiinerk-1aqdan gy, ms arrmma the mixture is stirred
ost eosarcoma, Ew ng .s sarconsa, reticul o-sarco

pYemighcat4dvk; The r%ﬁmmwgm inByAfied; '?W@ﬁparré“‘f?o%% MBI ggradient:
ol
S AL I i TS BB TR 3B
af. + D85miuf WS (MJ&H) cadd3) yre @untined dl fateeg-dsed.i vary
glands, throat, nasal cavity, paranasal sinuses,
irag éﬁﬁiﬁedﬂt@rtﬁédi@tc eract (319 ¥, MEnd009 hROSOBOEIOH (70 mL), combined
PCT/ EP2008/ 058433 198 cancer such as for exanp
iith&raCde(2 24ce 28i3sma Dend teisHy sdaed i the uk&féﬁ%ﬂﬁdwﬁl Then the mixture

e f.or, “Th
i AR 361 g T it e o
hextkeemiet {tAhik fsmsecatue fivy @15di with euuk]ag rzmdi tHeANLIY shydrochloric acid is

chronic | eukaem as such as chronic t] )
raglodysAded E@E)aqueeﬁﬁ BRASE IhgeraGie i REEh{E: (&l the combined
g@%ﬁwﬁa&a@a Fd 8k ﬁﬁer%d SR LH RO SEE RoRa. T or

anpl'e papillary, ubul aF and nuci nous
%gg Bgnz [a‘l"colﬂgmm 85‘[%&%8 2. % %ﬁ ??HITC?:‘?{S 1&98% MeOH (50 mL),
adéenosquanous carC|no rci noma and
oodbint € wathtRdAC eth % ar imgg) ad hydrbgmatedfostblat RS (P eerO PSI). After
exanpl e superfl ially_ spreadi.ng, ul ar, Ientl
FRs qag«mt Brdbosp fiferadeit %"5{ B quria ]%ﬂ%g’ﬁﬁn A CUN S
ﬁ la"llccbh%PN -£R %'B{aﬁlch' @Hﬁ}{ iC&eH forCRE GLARRLIBA without any further

rnephroma or Gawitz's tunour; oesophageal cancer
punﬁ@mmnmmpm of the 10 oesophagus; penile cancer;
prostate cancer; throat cancer or carcinonmas of the
pharynx such as for exanpl e nasopharynx carci nonas,
or opharynx carci nomas and hypopharynx carci nonas;
retinobl astoma; vagi nal cancer or vagi nal carci nong;
plate epithelial carcinomas, adenocarci nomas, in situ
carci nomas, malignant nel anomas and sarcomas; thyroid
carci nomas such as for exanple papillary, follicular
and nmedul lary thyroid 15 carci noma, as well as
anapl astic carci nomas; spinaliom, epidornoid
carcinoma and plate epithelial carcinoma of the skin;
t hynomas, cancer of the urethra and cancer of the
vul va. The new conpounds nay be used for the
prevention, short-termor long-termtreatnent of the
above-nmenti oned di seases, optionally also in
conbi nation wth radi ot herapy or other
"state-of-the-art" conpounds, such as e.g. cytostatic
or cytotoxic substances, cell 20 proliferation
|nh|b|tors antl-anglogenlc substances steroids or

. o o o




Chenot herapeuti c agents which may be admnistered in
conbi nation wth the conpounds 25 according to the
WO p0840398h | ncl ude, wi thout being restricted tPEFEP2908/058433
hor nones, hornone anal ogues agd anti hornones (e.g.
tanoxi fen, torem fene, ral oxifene, fulvestrant,
nmegestrol acetate, flutam de, nilutam de,
bi cal ut am de, am nogl ut et hi m de, cyproterone acetate,
finasteride, buserelin acetate, fludrocortisone,
fl uoxynest erone, nedroxyprogesterone, octreotide),
drRoetdasefor nyrithdsisarssN{S® g. anastrozol e, |etrozole,
|iarozol e, vorozole, 30 exenestane, atanestane), LHRH
agoni sts apd antagonists (e.g. goserelin acetate, WO
2009/ 003999 [PCT/ EP2008/ 058433 199 [ uprol i deys
i nhibitors @ gr.owt h f act o= ('grdt h f 2 toru%h as
I

for exanp NH, dériP¥ed gr owt h q N,

"hepat ocyt e growt ct 0B 'hymoibiddhi bi tors are foroeggﬁgle
"gromh factor"” antibodies, "growh factor receptor”

anti bodi es ans yr osi neki nase inhibitors, sucH-®as for
exanple gefitinib, imatinib, lapatinib and

Tﬁ@ﬁéﬂiﬁl&%ﬁ%r Nl P8 teaB @b inkiBS]) pficBd at) BNk 1 N Bideschsdetucid

as methotrexate, raltitrexed, pyri m di ne anal ogues

€@90hL pandsdietanor b orlads combleerbér@pwai@mﬂam eoQJechyaletigi gf sodium nitrite

B st RSN B 2R A SR R TR GRRUIBY DG is left for

5o Hﬂr@ﬁv@tﬁ'sﬂﬁing, eHehisb ARz RNUH D hpt 17(58 rmﬁ@l) th cooled water (2.2 mL) is
ant hracyclins such as doxorubicin, daunorubici

@cbieri @bl Shermaaee isdairiedifer wiurthey 2.y Ephwerking @bﬁlrﬁ dpigture is diluted
ting [ I
grﬁ vz/aé r%vgs 1{6&%(1 &Jﬂﬁ%g(;)zgg (32 I5§%L§)Z( Flé g%%?@hé’%@aﬁfpphase is dried on
vRiSion pfiladred ind alasytasdd dowmgaatsidé eug obasted asrustiifor, the next reaction
mecl or et ham ne, | phal an, chl oranbucil, busul phan,
Wﬁ@@ﬁﬁ@irﬁ“‘%?EPgEHB@phanrde i f osf anmi de,
t enozol om de, nitrosoureas such as for exa

am rride {692 amel l| Brngedrs plaged rldpd (5 fahi,rcmﬂbmeﬂ VigBieny! chloride
gJ,L % ggctﬁm% P%{qud 3|'h ART. theqéa@c%h gm)(ﬂu%) %%ﬂJllﬁed down,

Sin,” Vi n n an Vi ncri'stine; t axanes such

&& rpéidihd i @akeh up d@ OatREhL), Cbﬁl]:ill(ﬁd&llﬁlopﬁf(ﬂﬁhllﬂ (YAD Ipil,tSoFBSmmol)
(e%g eplp0d0p2£||OtOXInS such as for e

sk G L0 o SO B B 8, DU Y fcparatve HPLC. The
@ﬂy@i‘a& ﬁo%mlh% IO GRTN-54 EP??‘E@%@WL? ?;P' 79 &fih.QUS (M 3 = 404) are

erapeuti c agents such as am tin, anagrel
Geedraiedt , filgrastin, interferon al pha, |eucovorin,
rituxinab, procar bazi ne, | evam sole, nesna, nitotane,
Eﬁg}dr nate and .por [ . 20 Suitable preparations
e ts, capsules, suppositories,

solutions - particularly solutions for injection
(s.c., i.v., i.m) and infusion -, elixirs, emulsions /

[ rble powders. The content of the ©

Fin the ¢ p
Hto Q0 wtZ30gSprieferdbly 0.5 t

r[gﬂgas a Whol'e, _i.e. igd anp .
are sufficieft chieve tlhe dpsage ra 5 spe '#'mi; N
bel ow. The dpges 25 speci file y, I f necessar,

gi ven several tines a day. |[Sy=t able tabl ets mayxvbe
obt ai ned, for exanple, by mMki the active

substance(s) with known e nts, for exanple inert

di l uents such as calcrunrcarbonate cal ci um phosphat e

or | actose, disintegrants such as corn starch or

Jhgiapide Nasa (50.bingden 3 nenelh sadiuat @avefbatersolugieh#40 meg; 0.20 mmol in
| ubricants such as magnesium stearate or talc and/or

agents for delaying rel ease, 30 such as carboxynet hyl

cellul ose, cellul ose acetate phthalate, or polyvinyl
acetate. The WD 2009/ 003999 PCT/ EP2008/ 058433 200

tabl ets may al so conprise several |ayers. Coated

tablets may be prepared accordingly by coating cores
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tablets with substances normally used for tablet
coatings, for exanple collidone or shellac, gum

WQzB0e3992 al ¢, titanium di oxi de or sugar. To aRGl/ER2908/058433

del ayed rel ease or prevent 5 ijgiconpatibilities the

core may al so consist of a nunber of layers. Simlarly
the tablet coating nmay consi st of a nunber of |ayers

to achi eve del ayed rel ease, possibly using the

exci pients nmenti oned above for the tablets. Syrups or
elixirs containing the active substances or

tortbivatat)iaod CuSkeselofiom b dl, A Mo arcrrelded mvesersivsty teethe alkyne

dlt aII et ene cchari

Zy'er uhibe: edepet i oo R oG RS e isROG RN 5 me,
€3N aAnRS byr?ea%o@wtth RY 0, (503 S 0. 42smvial)iih MJDI(3 SILABGRT
extract. ey nay al so contain suspensi on adjuvants or

oy hegcantion nstusoistireed QY%’@)%?WHW)IC andehgnygsparated down. The
t t
%?Pléi}il% n?c%k oeu%f l%altaﬁ;{ﬁ% P?EJ?I {CP ﬁu %‘WRJ e[?rﬁglal%ene oxﬁg oprroduct-

oS RinY AacNSS cﬁ’lWa-ﬂS(H}PLQVMISOMtbe ﬂmahﬁsMﬁMﬂH) onS§37) arc freeze-
for infection and infusion are prepared in the usua
- e.g. with the addition of 15 isotonic agents,
preservatives such as p-hydroxybenzoates, or
Rhﬂggé)dsgg{osre%ﬁ rthdiskghhd bf‘@ﬁ%lto SPA &% above, Examples XVa-2
diam ne tetraacetic aci optional 'y using
ardJXYaﬂ mdsEanqy’l@rXVwSSJpKNstaﬁ @T ablmhll 3I) ot corfipagable further examples

use B d|| ent, for exa I qb ?%vents Ay,
¥ o5 ﬁarrg? EolE OB P IRY e G GPUmER1Y

élbtgﬁqabl@ R Eer@a%&@d ik metheds Blh(ﬁi@ﬂ fr@ﬁh th¥ liRkSuer

anmpoul es or infusion bottles. 20 Capsul es contai ni ng

one or nore active substances or conbinations of

debled substances may for exanple be prepared by

m xi ng the active substancegswith inert carriers such

as |actose or sorbitol g@d oacklng th into gel atine

capsul es. Suitable supp || |e eNnade for

exanpl e by mxing wt h“’/c d'éd for this

pur pose, such as neutral faﬁs @r thyleneglycol or

the derivatives thereof. 25 Excipients which nmay be

used include, for exanple, saabexyva-phevemaceutically

acceptabl e organic solvents such as paraffins (e.g.

pet r ol epm-ragtions)—vegetablte—o I‘P groundnut

or sesafre #il), nonosumbumolyfunc1|BﬁéHnET%OhGWS(MfHKL

et hanol or glycerol) carriers such o lnatural |

m ner al | powders (e.g. kaolins,hglays, tal c, fhal k),

synthet|{c mneral po rs (e.Ndg. highly dispgrsed

silicic| aciadh and &ll{tatﬁs) sUgars (e.19. cape siifar,

| act ose| and WD 200 / EP2008/ 058433| 201

gl ucose) emulsifiers (e g ignin/ spent sulphite

i quors nethylcellulose starnp and
pol yvi nyl pyrral i done)<and | ubri cants (e.g. magnesi um

stearat e,a q, eari.c acid-and |sodiagg | auryl 512
sul phate). The p ‘ake admi ni stered| by the
usual et hods, preferabiy oral |or transdefmal 5

route, [OST prieferably by oral, rolite. For orf

adm ni stration the lets ypof course contain
apart fromthe above ntionggﬁcérriers, addi tives_ such

as sodi ynf\@drlate, cal ciium Carbonate %id di gal cf
phosphat e togather wit V,’\Toﬂls addi tives such as
starch, |_prefdrably pofata starch| gelatine and the

li ke. Moreover, |ubricants such as magnesi um
stearate, sodiun1|aury| sul phate and talc nmay be used
at the sane tinme for the tabletting 10 process. In the
case of aqueous suspensions the active substances may
be conbined with various flavour enhancers or
colourings in addition to the excipients nentioned
above. For parenteral use, solutions of the active
subst ances mnth SU|tabIe Iqu|d carrlers may be used.

— I Y S A NN




15 500 ng per hour. However, it may sonetines be
necessary to depart fromthe anounts specified,
WQl2peneHdny on the body weight, the route of PCI/EP2008/058433

adm ni strati on,
nat ure of

t he
i nterva

t he i ndi vi dualjgy esponse to the drug,
its fornmulation and the tine or
over which the drug is adm nistered.

Thus,

in sone cases it may be sufficient to use |ess than

the m ni nrum dose gi ven above,
cases the upper

limt may have to

be exceed

20 whereas in other

d. Wien

adm ni s
di vi de

tering
t hem u

| arge SARIRYR S it on

b into a nunver of s

Byt EHRIB)I S
mal | inldosd

amgww@%+

S Sprea

over t
illustr
its sc
Exanpl e
t abl et
100 ny

he day
ate the
ope: W
S xok-4ph
5 acti
| act 0

The fornulatlon ex
present i nvent’

D ZOOg: 03999 P L P
|caI
@@%rd

se 140 ngo star
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C) Anpoul e solution active substance according to
formula (1) 50 ng 10 sodiumchloride 50 ng water for
WO pj09/0839%9. The active substance is dissol ved i PCIEP2908/058433
at its own pH or optionally atgpH 5.5 to 6.5 and
sodiumchloride is added to make it isotonic. The
solution obtained is filtered free from 15 pyrogens
and the filtrate is transferred under aseptic
conditions into anmpoul es which are then sterilised and
seal ed by fusion. The anpoules contain 5 ng, 25 ng an
50 ng of ctive sub . WD 2009003190 +
PCT/ EP20087 058433 Zgﬁaaﬁget ent d @i nmelmin] Conpcl)wusn(ansJ'H&f
general[formula (I) R Z7T~-\V NR\NN ~F . | 10511 R3
(1) wherein Rl denotes a 5- ) nbered het groaryl,
optionaﬂly substi tuted by one nore identijcal or 5

di ffer enkvgtdyp(s), crH1 i ndependent | 2.3del ecit ed F1Bom
among Ra and R~ N N paftial structurle (i) or
(ii) RS RS Re \' Re RoR R8 (J) (ii) R3is

sel ect ed—frommanmong hydrogemn,  tratpgemn, - CN, [ NCZ,
“ORh, -C(ORn| -C{ONRhRh, -SRq|-S(OR', -|S(O2R,
Cl - 4al kyl , C1]4hal oal kyl , C3_S7X;yc oal kyl and 10 3-7
menber ed_het erocycl oal kyl ; R5i5 sel egt,ed frjom ng
Cl. 6al kyf‘,t)a'lj% . ,CL. 6ha] oal kyl ,%8 i

- OC1. 6hl oal ky IYN Z tkyl ,| 3-7 menberjed
het er ocycl oal kyl', all ¢h ove- nentioned grjoups
optional Ty Dbeing substituted py CI.6alkyl, |CN or
-0+ a)| where|partial structure,(}) is present one of
the groups R6, R or R8 15 &dhd b) where parti al

structure (i) i I he gr.qups [R6 or..R7
has one %5\"‘;'%(3 par ti t (ii %)18to (vi)
2009/ 00B999 PCT/ &P ! b R13 R1 \ {R16 R19
RO I N
XVa-15 1.23 570
XVa-16 2.14 470
XVa-17 2.10 544

F4 F S
XVa-18 2.24 586
\/N ‘ = YH \/N(/N
e}
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different group(s) selected fromanong Ra and | e, and
R18 corresponds to a group Ra, or R18 and R19

WO o with the atons to which they are bouPCI/EB0f8/658433
ni trogen-containing, 20 4-14genbered
het er ocycl oal kyl, optionally substituted by one or

nore identical or different group(s) selected from

anong Ra and Rb, and R17 corresponds to a group Ra; L
is selected fromanong -C(ONH, -NHC(O -, -C(S)NH,
-NHC(S)-, -C(OQ-, -CS)-, -NH, -S(O-, -S(OOC

-S(O 2-|, -S(0O) 20-, - S( Q) 2NHHPLADS(|O +
- 058(0) 2, ilésos O NH-, §£’@é%2 CPC(CI)TGHI, e MSS‘-N!"H)
-C(NHNF, -OXO-, 25 OC(O)Q; -rOC(OQ NH, [-SU(O) -,

- SC(0) O, -SQO)NH-, -NHC(NH) -, -NHS(O) -, NHS(O O,
NHS(O) 2, NHS(O) 20-, -NHS(O M -NHC(O O,

- NHC( O 1 - NHC(S) NH or s not es ond;

2009/ ooggg@%;m/ EP 2017 Y ?é)Bsel ect e0541‘8r om
anong -0- and|-S+ & bopd; x and y| each
independently of one havel the value [0, 1, 2 or
3; eachfRa |||ucﬁci"|dcutiy of —one—another—neach case
denot es| hydrogen or a group opiLi ohal ly substituted by
one or hore identical or differént Rb and/or| R,

sel ected fromlanong.\5 Cl_6al kyfy P-6 nmenbered

het er oa] ¥y4-27 Ci _6hal pal kyl , Qf& opycl 8dfkyl , 574
C4_16cylcl oal kylakkyl | @6 _lqaryl,| C7_16aryl al kyl, 5-12
menbered heteroaryl, 651 nber ed heteroary]| al kyl,
3-14 nenhered het prnr\/rl kyl and 4-14 penbered
het er ocycl oal kyl al kyl ; each Rb depotes a suifable
substituent and is 'nependen/ W Bel ected inl each case
from anp -OR -SR, | -NRR, - s |- N(C R -NRl N%R
hal ogen XV ; -, 0 OCN, =9CN 9%

N3,-C(OQR, -CO0O N-OO)SR C(C NRONR' R,
- C(O) NRgOR, -[C(O)]ZNRRC C(ONRg] 2R -C(9 R,
-C(S)OR -C(SY)NRR -C(S) SR, C( \R9) Rc, - N=CRcR,

-C(NR9) PR, - C(NR9) NRcR - C(NR®) SRt, - C(NRg) NRgNR' Rc,

- C( NOR9) Re, gRg) R

- C[ NNRg D) OR2.240S( Q) NRc#38
-05(0) 2 Rc, -OC(O R,

-OC( O OR, O C(0)] 2NRcR,

Nefole ] OC(Q?R gl R - OC(NR9) NRcR
-ONRGC(D R -$S(O R . S(O)(R -\@ONRCR -S(C 2R,

-S(O 20R, -S(O 2NRCR -[S(0) 212NRgRe, - SC(O R,

- SC(O) ORyv5-96( O NR (S) R S \IRg) R 10- SC( NR9) Ni&cRc,
-NROC(O R, - NRIOCH N \@) NReRc, - NRgC(PO SR 20

- NRgC( O) NRgNRR, - NROC( 8) R,__- NROC( §) NRcR, - NRgC( NR9) R,
- N=CRc NReR—RRgE(NRE) OR—NRyC(NRE) NRR = NROC(NRI) SR,
- NRgC( NOR9) R, ):R% - NR§$O OR, -NRgS(P) 2R,
-NRgS( Q) 20R, -|NRgS(0) 2NRcR, - NRgC( O R

- NRgNRg CK@»-8IRA gG( NRO)R,, - NRO[ &23) ] 2Rc, 524
-NRI[ C(D)] 2CR 9 2NRERe, 1[NRgC(O)] 2R

[ NROC( Q)] 20R, NRg[S(O)Z’]Z (CRq COR, 25

-N[ C( O R] NRcR, -N[C(O)R]Z -N[$(0)2R] 2, -N {[C(O 12R%
-N {[ C(D) 120W|} 2and F'-N{ [ C( O) CR}2 as wel| as the
bi val ent subst|i t uent 0] —S{%TM\(IJS:;, =NOQRg, =NNRg

and :NN?Q(%‘?'% JRq_Fﬁ‘/éAYHE hese bilval ént” substituents
may only be sybstituentls i non- @romatic ri Ng

syst ensl—each 'R —independentyr—of lone—anether—+n—-each
case denotes hydrogen or a group optionally 30
substituted by one or nore identical or different Rd

and/ or Re, selected from anong
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WO 2009/ 003999 PCT/ EP2008/ 058433 208 Ci _6al kyl, 2-6
nmenber ed heteroal kyl, Cl1_6hal oal kyl, C3_iocycl oal kyl,

w@2002863989 oal kyl al kyl , C6_ioaryl, C7_16aryl al RGI/EPZHOYPS8433

menbered hetero-aryl, 6-18 nenbered heteroaryl al kyl,
3-14 nenbered heterocycl oal kyl and 4-14 nenbered
het erocycl oal kyl al kyl ; each Rd is a suitable
substituent and is independently selected in each case
fromanong 5 -ORe, -SRe, -NReRe, -ONReRe, -N(ORe)Re,
-N(Rg) NReRe, halogen, -CN. -NC, -QOCN, -SCN _NO N,
= I\B, - C'( O) e, C( O) %ﬁ O) NRe Re, tREtO@ED)QRe, MS (M+H)+

- C( O NRgNReRe| -C(O -[ C( Q) ] 2Nreme,
-[C(O NRgJZRe|] - [ SF)FRe C( S) .| - C(S) NReRe,
-C(S) SRe, -C(NR9)Re, - N=CReRe, — (( NRg) ORe,
Re - R9) NRgNReRe, -|C( NQR3) Re,

- C(NR - C(N
g((m%% %(N YRey 10" - d NNRgC[ O) NRgRg] Re,

-OS(O Re, -0OS5(0 ORe, -05( ReRe, | - OS( O 2Re,
-0S( O 20Re, -OS{O ZNReRe, -OC[(O Re, -OC(O ORe,
-OC(O SRe, -OC(O NReRe, - C(O]2NReRe,

REA &R SoRahe ReRe, - OC(S) Re, - OC( NR9) Re, - OC( NRg) NReRe
-ONRgC(O Re, -S(ORe, -S(OORe, -S(O NReRe, -S(0) 2Re,
-S(O) 20Re, -S(O 2NReRe, -[S(O 2] 2NReRe, -SC(O Re,

-SC(O) ORe, -SC(O) NReRe, _SC(S)R - SG{ NRg) Re, 15
- S(Eé NR9) NReRe, - NRg O) Re, - NRgC(T\%‘—?‘:IS ®C( O NReRe, r'
NReRe i ~
NJ\I:GReNRERe N\N--N

- NRg C( O) SRgactwatLorNRg
- NRg( S) NReRe, = NRg
- NRgCU§R9) ORe, - NRgC( NR9) . - NRGT( NR9) SRe A

-NRgC( NOR9) Re, - NRgS(O) Re - NRgS(0O) ORe, - NRgS(O) 2Re,
- NRgS( O 20Re2- NRgS( O) 2N*Re, - NRgNRgC( O) Re, XVia
- NRgNRgC( O) NReRe - NRgNRgC( NR9) Re, - Nl%gé(:( O] 2Re,

[C(O]20R o NRg[C(o&:eRe RgC( O ] 2Re,
C(O)]20 ) 2] 2R ) Re,
®e] NReRe, N[ C(O) Re] 2

2Re] 2,
N{[C( ] 2Re} 2, N{[C(O)]ZORe}ZOa N{[C(O)]2NReRe}
2 as wel | as the bivalent substituents =0, =S, =NR9,
= =NNROR9 and =NNRgC( O NRgRep, whil e t hese
blvalent substituents may only be substituents in non-
aromatic ring systen®i.ex&agh Re independently of one
anot her in each caseséenateschydrogen or a group
optionally substituted by one or nore identical or
different Rf and/or Rg, selected from anong
Eiarﬁﬁl'ek:&&{npoancﬁ deﬁfﬁeXQ’da hetsshhaikad acc@du@hﬁlr@&lnky kcheme O by a
C3_locycl oal kﬁ 16cycl oal kyl al kyl il yb
@pcu@a@fgﬂyﬁ lorg ltlogfrpzﬂ e rperPanties arids; 9r2 wgh pitablé alkynes Z-3 in

ﬂ%rgé%{)eggecwﬁ@ﬂaa[ ghﬁmﬁfcgfb%% g%rﬁ?aﬁ&% known from the literature. The

beitie t@ayaindalO nadykyel qbtﬂﬁbdd@cd”mﬂé cosplmgsftnm #igl amilines O-1 and the
substituent and is |ndepende el ected in each case

Pergmicarifg  Wers280? @%9‘@@\”%%19 Ji8FEE8433 209 - ORO,

- SR9, -NR9R9 - ONRg N( OR9) R N( R) NRgR9,. hal oge
E@qnplerqgmpo@gq of tymﬁVIbNgjnch o an 1N((ger)sc @%Qel:bgnd co%lpared with the

c &8}‘@? &éﬁ( Q%QF%%R%%%?T &e&%ﬁ)ﬁﬁ%gﬁ gl jeids O-3 with the

aﬁi(hﬁém% descidNRagRgbeforeCl ) BRRpic-aC{ANR)R are NrsngEd using methods
-C(NR) NRgR9, - G(NR) SRR, 5 - C( NR) NRNRgR,

k@%\mﬁmgthe ) NRgRg, - O(NNR' R) R9,

O NNR ' (O NR ' Rh] R9, -OS(O Ry, -08(0) OR9,

-0S(O NRgRg, -0S(O 2Rg, -0S(0 20R9, -0S(0O 2NRgRg,

-OC(O R9, -0OC(O ORg, -0OC(O SRy, -OC(O) NRgRg,

-J (O] 2NRgRg, - C(O NRh] 2NRgRg, - OC( S) Rg,

~OC(NR)R9, - OC(NR)NRgRg, -ONR'C(OR9, -S(O Ry,

_S(O) OR9, -S(O)NROR9, -S(0) 2Rg, -S(O) 20Rg,

_S( 0) 2NRgRy,

D




-[S(O 2] 2NRgRg, -SC(OQ) Rg, -SC(O OR9, -SC(O) NRgRg,

-SC(S)R9, -SC(NR)R9, -SC(NR')NRgR9, NR'C(O R9,
WORIGOGPERO, NRhC( O NROR9, NR'C(O) SR9, - WC( O) MRIRRIPR (058433
-NRhC(S) R9, - NRhC(S)NRgR9, - NRGC(NR) R9, - N=CRgNRgRg,

- NRhC( NRl ) OR9, - NRhC( NRh) NRgR9, - NRhC(NRh) SR9,
-NRhC(NOR) R9, -NRhS(O R9, -NRhS(O ORg, -NRhS(O) 2Rg,
-NRhS(O) 20Rg, - NRhS(O 2NRgRg, - NRNNRhC(O Rg, 15

- NRhNRC( O) NRgRg, - NRhNRC(NR) Rg, - NRh[ C(O) 12Rg,
-NRN[C(O) ] 20Rg, - NR[ (O ] 2NRgRy,
a)[INR'B00) for RenthdsRipaAA) zORg, - NRh[ S( O) z] zRyg,
-N(OR) (O R9, -NC(ORgINRgRg, -N C(O Rg] 2,

-N[S(O 2Rg] 2, M[C(O]2Rg}z, -M[C(O]20Rg}z and

N{[C(C»]ZNRgRg}Z as well as the bivalept substituents

=0, =S, =N ENOR', =NNRhRh and =NNRHC(O NR'R’,

whi | e these |bival ent substi.tuents nma 'y be

substi t uent N non- 20 arqmetic¢ rin S _~neach Rg
in each ca rgependentHayw, efenone anot hek d te

hydrogen or a group optionally substituted By one or

nore identioal or different Rh, selected dzom anong

Cl-6al kyl, 2-6 nenbered heteroal kyl, C _6hal oal kyl ,

C3_1ocycl oal kyl, C4.16cycl oal kyl al kyl, C6_1loaryl,

@Ye.ﬂ&ébl\é'a@idkéﬂl,a (56dﬁlgﬂﬁlgberﬁﬁ@ﬂ) hﬁﬂ@d’e@-lﬁDMF (65 h8), combined with

nmenber ed heteroary Ialk¥ 3-14 25 nenber ed

HATAF @C%&: £.0al ]kgamoé)@dzg mEtN,é]nﬁ ailggstirred for 30 min at RT and then

he S ?l?e I?el ¥y (ﬁ@?&%’ 8@4'11%115 1B R8ction mixture is stirred
ependentTy one eac case from anong

byaﬂmggen RT &id t(ﬁaﬂl kvdporaZecﬁchaﬂtmnlﬂdtet}efF e osliduglis taken up in a little

BB i BT Y Prec oHARBERA RSy PR (HPLC-MS:

ﬁ%tér oc;‘}%ﬁ ﬁﬁk@? d gl}di%é‘ﬁféezgr%ééé menber ed

het erocycl oal kyl al kyl ; 30 while the conpounds (1) may
5 D& P]GENL 1n the formof the

O 20097003999 PCT/ EP2008/ 058433 210

racenates the enantioners, the diastereoners, the

m Xt ures thereof t he pal ynorphs thereof or as

phar mac I/glcally accepta I% alts of all the \

above- tioned forns; MA| vt he proviisg't hat t

compou (b-tent - butyl

{[(2-di ﬁ;lll\giig-ethyl) mst yl - % et h
oxy- phenyl o
4- et hyl - 3- (4-Byri di nZ 5GP Q.béft ri azof! - benzam

ide is excbugled. 2. Conpounds according to,ghai m1,
wherein R denotes a heteroaryl selected from anong

A MR 7SR KRl BRI s
mu‘air&rég%hﬁ(s CampPNSSHALEOIY6 TP 1t §220 1B-Of 360! g, MBS 7lmatol) are
wherein i s mono- or pol ysubstituted by identical

2,
olace] mdeehk <59wewsi combinadevigh BRIBTSEIM pabgpaic @40mme, 1.88 mmol).
After 3 d stirring at RT the azide O-2a (100 mg, 0.31 mmol) is added. Then sodium

ascorbate sln. (1 M; 0.32 mL), CuSOs sln. (0.1 M; 0.44 mL) and NEt; (0.1 mL, 0.72 mmol)

are added and the mixture is stirred for 3 d at RT. For working up the mixture is
evaporated down, diluted with water, extracted 3x with EtOAc and the combined organic
phases are evaporated down again. The residue is taken up in a little DMF and purified by

preparative HPLC. The product-containing fractions of XVIa-1 (HPLC-MS: tge;. =
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I ndependent|y sel ected from anong Cl. 6al kyl, 2-6
nmenber ed heteroal kyl, Cl1.6hal oal kyl, C3 _locycl oal kyl,

w@2002863989 oal kyl al kyl , C6_loaryl, C7_16aryl al KRCT/EB2008/058433

menbered heteroaryl, 15 6-18 ngbered heteroaryl al kyl,
3-14 nmenbered heterocycl oal kyl, 4-14 nenbered
het erocycl oal kyl al kyl , -OH, -OCl.6al kyl, -NH2,
NHC1. 6al kyl , -NHC3. I ocycl oal kyl, -N(C1. 6al kyl) 2,
-NHC( O) C1. 6al kyl , - NHC(O) OCL1. 6al kyl ,
NHC( O) NHC1. 6al kyI hal ogen, -C(O Cl. 6al kyl ,
2@2@)1@3\/[$dwfd{)o&|4éy)b are-fBELe- dlatCkyI - C( O OC1. 6al kyl ,
-C(O NHC1. 6al kyl,  -CN and NHC(O) C3_7cycl oal kyl, all
%ove-msnti oned O/ PhRS optional Iy thensel ves 20
: e &-stbstituent sel ected from anong
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Analogously to reaction methods a) to ¢) described above, Examples XVIa-2 to XVIa-18
and Examples XVIb-2 to XVIb-7 (Table 14) or comparable further examples may be
obtained from the corresponding precursors, which are either commercially obtainable or

are prepared using methods known from the literature.
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As novel compounds with an inverse amide bond (compared with the amide bonds of
example types I to XI) only example types XII to XVI (aryl- and benzylamines,
cyanoalkyls, cyanocycloalkyls) are represented by specific example compounds. In
principle, however, it is also possible to synthesise all the other compound types I to XI
with an inverse amide bond by modification of the methods of synthesis described herein

and by using the corresponding educts.

In order to synthesise compounds according to the invention wherein the group L is
different from —C(O)NH- and -NHC(O)-, in a departure from the benzoic acids A-2, the
anilines K-5 or the respective benzoic acids and anilines used as coupling partners,
components with other functional groups may also be synthesised and used in the reactions

(benzoic acids, arylalcohols = esters; sulphonic acids, anilines = sulphonamides, etc.).

The following Examples describe the biological activity of the compounds according to the

invention without restricting the invention to these Examples.

Compounds of general formula (1) are characterised by their wide range of applications in
the therapeutic field. Particular mention should be made of those applications in which the
inhibition of specific signal enzymes, particularly the inhibiting effect on the proliferation
of cultivated human tumour cells but also the proliferation of other cells, such as

endothelial cells, for example, plays a part.

Kinase test B-Raf (V600E)

In a dilution series, 10 uL aliquots of test substance solution are placed in a multiwell

plate. The dilution series is selected so as to cover a range of concentrations from 2 uM to
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0.128 or 0.017 nM. If necessary the initial concentration is changed from 2 uM to 10 or

0.4 uM and further dilution is carried out accordingly. The final concentration of DMSO is
5 %. 10 uL of the B-Raf (V600E) kinase solution are pipetted in (containing 2.5 ng B-Raf
(V600E)-kinase in 20 mM TrisHCl pH 7.5, 0.1 mM EDTA, 0.1 mM EGTA, 0.286 mM
sodium orthovanadate, 10 % glycerol, 1 mg/mL bovine serum albumin, 1 mM
dithiothreitol) and incubated for 1 h at RT with agitation. The kinase reaction is started by
the addition of 20 pL. ATP solution [final concentration: 250 uM ATP, 30 mM Tris-HCI
pH 7.5, 0.02 % Brij, 0.2 mM sodium-orthovanadate, 10 mM magnesium acetate,
phosphatase cocktail (Sigma, # P2850, dilution recommended by the manufacturer),

0.1 mM EGTA] and 10 L MEK1 solution [containing 50 ng biotinylated MEK 1
(prepared from purified MEK1 according to standard procedure, e.g. with reagent EZ-Link
Sulfo-NHS-LC-Biotin, Pierce, #21335) in 50 mM Hepes pH 7.5, 150 mM NaCl, 10 %
glycerol, 0.02 % Brij-35, 0.2 mM PMSF, 0.2 mM benzamidine] and carried out for 60 min
at RT with constant agitation. The reaction is stopped by the addition of 12 pL of a

100 mM EDTA solution and incubated for a further 5 min. 55 pL of the reaction solution
are transferred into a streptavidine-coated plate (e.g. Streptawell HighBond, Roche,

# 11989685001) and shaken gently for 1 h at RT, in order to bind biotinylated MEK1 to
the plate. After removal of the liquid the plate is washed five times with 200 uL of 1xPBS,
and 100 uL solution of primary antibody plus europium-labelled secondary antibody [Anti
Phospho-MEK (Ser217/221), Cell Signaling # 9121 and Eu-N1 labeled goat-anti-rabbit
antibody, Perkin Elmer # AD01015], the primary antibody is diluted 1:2000 and the
secondary antibody is added to 0.4-0.5 ug/mL diluted in Delfia Assay Buffer (Perkin
Elmer, # 1244-111). After 1 h agitation at RT the solution is poured away and washed five
times with 200 pL Delfia Wash Buffer (Perkin Elmer # 4010-00101244-114). After the
addition of 200 pL Enhancement Solution (Perkin Elmer # 4001-00101244-105) the
preparation is shaken for 10 min at RT and then measured in a Wallac Victor using the
programme "Delfia Time Resolved Fluorescence (Europium)”. ICso values are determined
from these dosage-activity curves using the software programme (GraphPadPrizm).

Most example compounds of type I to XVI exhibit a good to very good inhibitory effect in
this B-Raf (V600E) inhibition test, i.c. they have an ICsq value of less than 0.3 uM,
generally less than 100 nM.
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Measurement of the inhibition of proliferation on cultivated human melanoma cells

(SK-MEL28)

To measure proliferation on cultivated human tumour cells, cells of melanoma cell line
SK-MEL28 [American Type Culture Collection (ATCC)] are cultivated in MEM medium,
supplemented with 10 % foetal calf serum, 2 % sodium bicarbonate, 1 mM sodium
pyruvate, 1 % non-essential amino acids (¢.g. from Cambrex, # BE13-114E) and 2 mM
glutamine. SK-MEL28 cells are placed in 96-well flat-bottomed plates at a density of 2500
cells per well in supplemented MEM medium (see above) and incubated overnight in an
incubator (at 37 °C and 5 % CO,). The active substances are added to the cells in various
concentrations so as to cover a range of concentrations from 50 uM to 3.2 nM. If necessary
the initial concentration is changed from 50 uM to 10 uM or 2 uM and further dilution (to
0.6 nM or 0.12 nM) is carried out accordingly. After a further 72 hours incubation, 20 ul
AlamarBlue reagent (Serotec Ltd., # BUF012B) is added to cach well, and the cells are
incubated for a further 3-6 hours. The colour change of the AlamarBlue reagent is
determined in a fluorescence spectrophotometer (e.g. Gemini, Molecular Devices). ECso

values are calculated using the software programme (GraphPadPrizm).

Most of the example compounds of type I to XVI exhibit a good to very good activity in
the cellular SK-MEL28 assay, i.e. they have an ECs, value of less than 5 uM, generally
less than 2 uM.

Measurement of the inhibition of proliferation on cultivated human melanoma cells (A375)

To measure proliferation on cultivated human tumour cells, cells of melanoma cell line
A375 [American Type Culture Collection (ATCC)] are cultivated in MEM medium,
supplemented with 10 % foetal calf serum and 2 % sodium bicarbonate. Test substances
are tested on A375 cells according to the method described for SK-MEL28 cells (see

above).

Most of the example compounds of type I to XVI exhibit a good to very good activity in
the cellular A375 assay, i.e. they have an ECs, value of less than 3 uM, generally less than
I uM.

The substances of the present invention are B-Raf kinase inhibitors. As can be
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demonstrated by DNA staining followed by FACS or Cellomics Array Scan analysis, the
inhibition of proliferation achieved by the compounds according to the invention is brought
about primarily by preventing entry into the DNA synthesis phase. The treated cells arrest
in the G1 phase of the cell cycle. Accordingly, the compounds according to the invention
are also tested on other tumour cells. For example these compounds are active on the colon
carcinoma cell line Colo205 and the breast cancer cell line DU4475 and can be used for
these indications. This demonstrates the usefulness of the compounds according to the

invention for treating various types of tumours.

Because of their biological properties the compounds of general formula (1) according to
the invention, the tautomers, racemates, enantiomers, diastercomers, mixtures, polymorphs
and the salts of all the above-mentioned forms are suitable for the treatment of diseases

characterised by excessive or abnormal cell proliferation.

Such discases include for example: viral infections (e.g. HIV and Kaposi's sarcoma);
inflammatory and autoimmune diseases (e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;
leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin discases
(e.g. psoriasis); diseases based on hyperplasia which are characterised by an increase in the
number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or
smooth muscle cells or epithelial cells (e.g. endometrial hyperplasia)); bone diseases and
cardiovascular diseases (e.g. restenosis and hypertrophy). They are also useful for
protecting proliferating cells (e.g. hair, intestinal, blood and progenitor cells) from DNA

damage caused by radiation, UV treatment and/or cytostatic treatment.

For example, the following cancers may be treated with compounds according to the
invention, without being restricted thereto: brain tumours such as for example acoustic
neurinoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma,
protoplasmic astrocytoma, gemistocytary astrocytoma, anaplastic astrocytoma and
glioblastoma, brain lymphomas, brain metastases, hypophyseal tumour such as
prolactinoma, HGH (human growth hormone) producing tumour and ACTH producing
tumour (adrenocorticotropic hormone), craniopharyngiomas, medulloblastomas,

meningeomas and oligodendrogliomas; nerve tumours (neoplasms) such as for example
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tumours of the vegetative nervous system such as neuroblastoma sympathicum,
ganglioneuroma, paraganglioma (pheochromocytoma, chromaffinoma) and glomus-
caroticum tumour, tumours on the peripheral nervous system such as amputation neuroma,
neurofibroma, neurinoma (neurilemmoma, Schwannoma) and malignant Schwannoma, as
well as tumours of the central nervous system such as brain and bone marrow tumours,
intestinal cancer such as for example carcinoma of the rectum, colon, anus, small intestine
and duodenum; eyelid tumours such as basalioma or basal cell carcinoma; pancreatic
cancer or carcinoma of the pancreas; bladder cancer or carcinoma of the bladder; lung
cancer (bronchial carcinoma) such as for example small-cell bronchial carcinomas (oat cell
carcinomas) and non-small cell bronchial carcinomas such as plate epithelial carcinomas,
adenocarcinomas and large-cell bronchial carcinomas; breast cancer such as for example
mammary carcinoma such as infiltrating ductal carcinoma, colloid carcinoma, lobular
invasive carcinoma, tubular carcinoma, adenocystic carcinoma and papillary carcinoma;
non-Hodgkin's lymphomas (NHL) such as for example Burkitt's lymphoma, low-
malignancy non-Hodgkin's lymphomas (NHL) and mucosis fungoides; uterine cancer or
endometrial carcinoma or corpus carcinoma; CUP syndrome (Cancer of Unknown
Primary); ovarian cancer or ovarian carcinoma such as mucinous, endometrial or serous
cancer; gall bladder cancer; bile duct cancer such as for example Klatskin tumour;
testicular cancer such as for example seminomas and non-seminomas; lymphoma
(Ilymphosarcoma) such as for example malignant lymphoma, Hodgkin's disease, non-
Hodgkin's lymphomas (NHL) such as chronic lymphatic leukacmia, leukaemic
reticuloendotheliosis, immunocytoma, plasmocytoma (multiple myeloma), immuno-
blastoma, Burkitt's lymphoma, T-zone mycosis fungoides, large-cell anaplastic
lymphoblastoma and lymphoblastoma; laryngeal cancer such as for example tumours of
the vocal cords, supra-glottal, glottal and subglottal laryngeal tumours; bone cancer such as
for example osteochondroma, chondroma, chondroblastoma, chondromyxoid fibroma,
osteoma, ostcoid osteoma, osteoblastoma, cosinophilic granuloma, giant cell tumour,
chondrosarcoma, ostecosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma,
fibrous dysplasia, juvenile bone cysts and aneurysmatic bone cysts; head and neck tumours
such as for example tumours of the lips, tongue, floor of the mouth, oral cavity, gums,

palate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and middle ear; liver
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cancer such as for example liver cell carcinoma or hepatocellular carcinoma (HCC),
leukaemias, such as for example acute leukaemias such as acute lymphatic/lymphoblastic
leukaemia (ALL), acute myeloid leukacmia (AML); chronic leukaemias such as chronic
lymphatic leukaemia (CLL), chronic myeloid leukaemia (CML); stomach cancer or gastric
carcinoma such as for example papillary, tubular and mucinous adenocarcinoma, signet
ring cell carcinoma, adenosquamous carcinoma, small-cell carcinoma and undifferentiated
carcinoma; melanomas such as for example superficially spreading, nodular, lentigo-
maligna and acral-lentiginous melanoma; renal cancer such as for example kidney cell
carcinoma or hypernephroma or Grawitz's tumour; oesophageal cancer or carcinoma of the
oesophagus; penile cancer; prostate cancer; throat cancer or carcinomas of the pharynx
such as for example nasopharynx carcinomas, oropharynx carcinomas and hypopharynx
carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma; plate epithelial
carcinomas, adenocarcinomas, in situ carcinomas, malignant melanomas and sarcomas;
thyroid carcinomas such as for example papillary, follicular and medullary thyroid
carcinoma, as well as anaplastic carcinomas; spinalioma, epidormoid carcinoma and plate

epithelial carcinoma of the skin; thymomas, cancer of the urethra and cancer of the vulva.

The new compounds may be used for the prevention, short-term or long-term treatment of
the above-mentioned diseases, optionally also in combination with radiotherapy or other
"state-of-the-art” compounds, such as e.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention include, without being restricted thereto, hormones, hormone
analogues and antihormones (¢.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone,
octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,

exemestane, atamestane), LHRH agonists and antagonists (e.g. goserelin acetate,
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luprolide), inhibitors of growth factors (growth factors such as for example "platelet

derived growth factor" and "hepatocyte growth factor”, inhibitors are for example "growth
factor" antibodies, "growth factor receptor” antibodies and tyrosinekinase inhibitors, such
as for example gefitinib, imatinib, lapatinib and trastuzumab); antimetabolites (¢.g.
antifolates such as methotrexate, raltitrexed, pyrimidine analogues such as 5-fluorouracil,
capecitabin and gemcitabin, purine and adenosine analogues such as mercaptopurine,
thioguanine, cladribine and pentostatin, cytarabine, fludarabine); antitumour antibiotics
(e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin and idarubicin,
mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin); platinum derivatives
(e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (e.g. estramustin,
meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin, cyclophosphamide,
ifosfamide, temozolomide, nitrosourcas such as for example carmustin and lomustin,
thiotepa); antimitotic agents (e.g. Vinca alkaloids such as for example vinblastine,
vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxel);
topoisomerase inhibitors (e.g. epipodophyllotoxins such as for example etoposide and
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron) and various
chemotherapeutic agents such as amifostin, anagrelid, clodronat, filgrastin, interferon
alpha, leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pamidronate and

porfimer.

Suitable preparations include for example tablets, capsules, suppositories, solutions —
particularly solutions for injection (s.c., i.v., i.m.) and infusion —, elixirs, emulsions or
dispersible powders. The content of the pharmaceutically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
i.e. in amounts which are sufficient to achieve the dosage range specified below. The doses

specified may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or talc and/or agents for delaying release,

such as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The
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tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
gum arabic, talc, titanium dioxide or sugar. To achicve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

excipients mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according to the
invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, ¢.g. a flavouring such as vanillin or orange extract. They
may also contain suspension adjuvants or thickeners such as sodium carboxymethyl
cellulose, wetting agents such as, for example, condensation products of fatty alcohols with

ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the addition of
isotonic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic solvents may
optionally be used as solvating agents or dissolving aids, and transferred into injection

vials or ampoules or infusion bottles.

Capsules containing one or more active substances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this

purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols (c.g. ethanol or glycerol), carriers such as
¢.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders

(c.g. highly dispersed silicic acid and silicates), sugars (e.g. cane sugar, lactose and
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polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc, stearic acid and

sodium lauryl sulphate).

The preparations are administered by the usual methods, preferably by oral or transdermal
route, most preferably by oral route. For oral administration the tablets may, of course
contain, apart from the abovementioned carriers, additives such as sodium citrate, calcium
carbonate and dicalcium phosphate together with various additives such as starch,
preferably potato starch, gelatine and the like. Moreover, lubricants such as magnesium
stearate, sodium lauryl sulphate and talc may be used at the same time for the tabletting
process. In the case of aqueous suspensions the active substances may be combined with

various flavour enhancers or colourings in addition to the excipients mentioned above.

For parenteral use, solutions of the active substances with suitable liquid carriers may be

used.

The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between 5 and
500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large
amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

The formulation examples that follow illustrate the present invention without restricting its

scope:
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Examples of pharmaceutical formulations
A) Tablets per tablet

active substance according to formula (1) 100 mg

lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg

500 mg

The finely ground active substance, lactose and some of the corn starch are mixed together.

The mixture is screened, then moistened with a solution of polyvinylpyrrolidone in water,

kneaded, wet-granulated and dried. The granules, the remaining corn starch and the
magnesium stearate are screened and mixed together. The mixture is compressed to

produce tablets of suitable shape and size.

B) Tablets per tablet
active substance according to formula (1) 80 mg
lactose 55 mg
corn starch 190 mg
microcrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2 mg

400 mg
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The finely ground active substance, some of the corn starch, lactose, microcrystalline

cellulose and polyvinylpyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodiumcarboxymethyl starch and the magnesium stearate are added and mixed in and

the mixture is compressed to form tablets of a suitable size.

O Ampoule solution
active substance according to formula (1) 50 mg
sodium chloride 50 mg
water for inj. 5 mL

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride is added to make it isotonic. The solution obtained is filtered free from
pyrogens and the filtrate is transferred under aseptic conditions into ampoules which are
then sterilised and scaled by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.
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Patent Claims

1. Compounds of general formula (1)

, wherein

R! denotes a 5-10-membered heteroaryl, optionally substituted by one or more identical or

different group(s), each independently selected from among R* and R";

R? has the partial structure (i) or (ii)

(i) (ii)
R? is selected from among hydrogen, halogen, —-CN, -NO,, —NRth, —ORh, —C(O)Rh,
~C(O)NR"R", —SR", —~S(O)R", —S(O),R", C4alkyl, C;4haloalkyl, Cs7cycloalkyl and
3-7 membered heterocycloalkyl;
R’ is selected from among Cialkyl, ~OC; salkyl, Cishaloalkyl, —-OC;_shaloalkyl,
Cs.cycloalkyl, 3-7 membered heterocycloalkyl, all the above-mentioned groups optionally
being substituted by Cisalkyl, -CN or -OH,

a) where partial structure (i) is present one of the groups R®, R’ or R®
and

b) where partial structure (ii) is present one of the groups R® or R’

has one of the partial structures (iii) to (vi)
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(iii) (iv) (v) (vi)
and in case a) the other two groups, cach independently of one another, and in case b) the

second group is/are selected from among hydrogen, Cisalkyl, -OC;salkyl, -OH, —-CN,
-NHCalkyl, —N(C;salkyl), and halogen

or

¢) where partial structure (i) is present R’ denotes a Cisalkyl or Cs4cycloalkyl substituted
by a substituent -CN and R®, R’ and R® each denote hydrogen;

R’ is selected from among hydrogen and C; salkyl,
R is selected from among R* and —OR?,
or

the group -NR’R' in all denotes a nitrogen-containing, 3-14 membered heterocycloalkyl
or 5-12 membered heteroaryl, optionally substituted by one or more identical or different

group(s) selected from among R* and R”;
R'" R' and R" each independently of one another correspond to a group R,
or

R corresponds to a group R* and the group ~NR"”R" together denotes a nitrogen-
containing, 3-14-membered heterocycloalkyl, optionally substituted by one or more

identical or different group(s) selected from among R* and R",
or

R and R"? together with the atoms to which they are bound form a nitrogen-containing,
4-14 membered heterocycloalkyl, optionally substituted by one or more identical or

different group(s) selected from among R* and R”, and R" corresponds to a group R*;

R™, R" and R'® cach independently of one another correspond to a group R,
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or

R corresponds to a group R* and the group ~NR"R"® together denotes a nitrogen-
containing, 3-14-membered heterocycloalkyl, optionally substituted by one or more

identical or different group(s) selected from among R* and R,
or

R and R" together with the atoms to which they are bound form a nitrogen-containing,
4-14 membered heterocycloalkyl, optionally substituted by one or more identical or

different group(s) selected from among R® and R”, and R'® corresponds to a group R
R", R" and R" each independently of one another correspond to a group R,
or

R'7 and R"® together with the atoms to which they are bound form a nitrogen-containing,
3-14 membered heterocycloalkyl, optionally substituted by one or more identical or

different group(s) selected from among R* and R”, and R" corresponds to a group R?,
or

R'7 and R" together with the atoms to which they are bound form a nitrogen-containing,
4-14 membered heterocycloalkyl, optionally substituted by one or more identical or

different group(s) selected from among R* and R”, and R"® corresponds to a group R?,
or

R'® and R" together with the atoms to which they are bound form a nitrogen-containing,
4-14 membered heterocycloalkyl, optionally substituted by one or more identical or

different group(s) selected from among R* and R, and R"” corresponds to a group R*;
24 g

L is selected from among —C(O)NH-, -NHC(O)—, ~C(S)NH—-, -NHC(S)—, -C(O0)-,
~C(S)-, -NH-, -S(0)-, —S(0)0O—-, —S(0),—, —S(0),0-, —S(O)NH—, -S(0),NH~, ~0S5(0),
—~08(0),-, “OS(0)NH-, —~0S(0),NH-, —C(0)0O-, -C(0)S—, -C(NH)NH~, ~0C(0)-,
—~0C(0)0-, “OC(O)NH-, —-SC(0)-, —-SC(0)O—, -SC(O)NH-, -NHC(NH)~, -NHS(O)-,
~NHS(0)O—, -NHS(0),—, -NHS(0),0-, -NHS(0);NH-, -NHC(0)O—, -NHC(O)NH-
and -NHC(S)NH- or denotes a bond,
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x and y each independently of one another have the value 0, 1, 2 or 3;

each R* independently of one another in each case denotes hydrogen or a group optionally
substituted by one or more identical or different R" and/or R®, selected from among
Cisalkyl, 2-6 membered heteroalkyl, Cishaloalkyl, Cs.jocycloalkyl, Cyiscycloalkylalkyl,
Cs.10aryl, Crjarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

each R denotes a suitable substituent and is independently selected in each case from
among —OR°, —SR¢, ~NRR¢, ~-ONR‘R’, -N(OR*)R®, -NR*NR‘R", halogen, -CN, -NC,
-OCN, —SCN, -NO, -NO,, -N; ~C(0)R’, -C(O)OR’, ~C(O)NRR’, -C(O)SR",
-C(O)NRENRR®, —C(O)NR#OR®, -[C(0)],NR°R®, -[C(O)NRE],R¢, ~C(S)R®, —-C(S)ORS,
—C(S)NRRE, —C(S)SR¢, -C(NR®)R®, -N=CRR°, -C(NR*)OR", -C(NR*)NR‘R’,
—C(NR&)SR®, -C(NR®NRENR R, ~-C(NOR®)R®, ~-C(NOR®)NRR?, -C(NNR*R*)R",
—C[NNREC(O)NRER®IR®, ~OS(O)R, ~OS(0)OR’, ~-OS(O)NRR’, ~OS(O):R",
—0S(0),0R¢, —OS(0),NR‘R®, ~OC(O)R®, ~OC(0)OR’, —OC(O)SR®, -OC(O)NR‘R,
—O[C(0O)]:2NRR¢, —O[C(O)NRE],NR R, ~OC(S)R®, ~OC(NR#)R®, -OC(NR#*)NR‘R®,
—ONREC(O)RS, —S(O)R®, —S(O)OR’, ~S(O)NR‘R’, —=S(O),R®, =S(0),0R°, -S(0),NR'R’,
—[S(0):]:2NRR, ~SC(O)R®, —~SC(O)OR’, —-SC(O)NRR’, —SC(S)R®, -SC(NR®*)R®,
—~SC(NRE)NRR®, -NR:C(O)R’, -NREC(O)OR’, -NR*C(O)NRR®, -NR*C(O)SR",
~NREC(O)NRENR RS, -NR:C(S)R®, -NREC(S)NR‘R®, -NREC(NR®)R¢, -N=CR°NRR’,
~NREC(NR®)OR®, -NREC(NR#)NRR’, -NR*C(NR®)SR®, -NREC(NOR#)R®, -NR#S(O)R,
~NRES(0O)OR’, ~NRES(0),R°, ~NR#3(0),0R’, -NR#S(0),NRR®, -NR*NR*C(O)R’,
~NRENREC(O)NRR®, -NRENREC(NR®)R®, -NR¥[C(0)]2R®, -NR¥[C(O)],OR,
~NRE[C(0)]:NR RS, -[NREC(0)],R, -[NREC(0)],OR", -NR¥[S(0),]:R®, -N(OR*)C(O)R,
~N[C(O)R°INRR®, -N[C(O)R]2, -N[S(0)2R]2, -N{[C(O)]:R"}2, -N{[C(O)].OR"}, and
~“N{[C(O)],NRR®}, as well as the bivalent substituents =0, =S, =NR®, =NOR?, =NNR*R*
and =NNR&C(O)NR®R?, while these bivalent substituents may only be substituents in non-

aromatic ring systems;

each R independently of one another in each case denotes hydrogen or a group optionally

substituted by one or more identical or different R and/or R, selected from among
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Cisalkyl, 2-6 membered heteroalkyl, Cishaloalkyl, Cs.jocycloalkyl, Cy.iscycloalkylalkyl,
Cs.10aryl, Crisarylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

each R? is a suitable substituent and is independently selected in each case from among
-OR®, —SR®, -NR°R®, -ONR°R’, -N(OR°)R®, -N(R#)NRR®, halogen, -CN, -NC, —OCN,
-SCN, -NO, -NO,, N3 —C(0O)R®, -C(O)OR®, ~C(O)NR°R°®, ~-C(O)SR*, ~C(O)NRNR‘R’,
—C(O)NREOR®, -[C(0)]2NRR?, -[C(O)NR®],R®, ~C(S)R®, -C(S)OR’, —-C(S)NRR’,
-C(S)SR®, -C(NR®)R®, -N=CR°R°, -C(NR®)OR®, ~C(NR*)NRR*, -C(NR*)SR°,
-C(NRENRENRR®, ~C(NOR®)R®, -C(NOR®)NR°R’, -C(NNR*R®)R°,
-C[NNREC(O)NRER®]R®, ~OS(O)R®, ~OS(0)OR’, ~OS(O)NRR®, —~OS(0).R",
-0S(0),0R’, —OS(0),NR°R*, ~OC(O)R®, -OC(0O)OR’, —OC(0O)SR®, -OC(O)NR'R,
-O[C(O)]:NR°R®, —O[C(O)NRE[,NR°R®, ~OC(S)R®, -OC(NR#)R®, -OC(NR¥)NRR,
-ONREC(O)R®, —S(O)R’, —S(O)OR’, ~S(O)NR°R®, —=S(0),R’, -S(0),0R’, —S(0),NR°R’,
-[S(0),]:NRRE, ~SC(O)R?, ~SC(0O)OR?, —~SC(O)NR'R*, ~SC(S)R*, ~SC(NR*R®,
-SC(NRENRR®, -NR*C(O)R®, -NR4C(O)OR’, -NR#C(O)NRR®, -NR*C(O)SR°,
“NREC(O)NRENR R®, -NR:C(S)R®, -NREC(S)NR°R’, -NREC(NR#)R®, -N=CR*NR‘R’,
“NREC(NRE)OR®, -NREC(NRE)NRR®, ~NREC(NR#)SR®, -NR®*C(NOR®)R®, -NR*S(O)R",
“NRES(0)OR®, -NR#S(0),R*, -NR*S(0),0R’, -NR*S(0),NRR®, -NR*NREC(O)R”,
“NRENREC(O)NRR®, -NRENREC(NR®)R®, -NR¥[C(O)],R’, -NR¥[C(0)].OR’,
“NRE[C(O)],NR°R®, -[NREC(0)],R®, -[NR®C(0)],0R", -NR¥[S(0)2].R®, -N(OR®)C(O)R,
~N[C(O)R’INR°R?, -N[C(O)R*]2, -N[S(0)2R°]z, N{[C(0)].R"}2, -N{[C(O)],OR"}, and
N{[C(O)],NR°R®}, as well as the bivalent substituents =0, =S, =NR%, =NOR?, =NNR*R*
and =NNR&C(O)NR®R?, while these bivalent substituents may only be substituents in non-

aromatic ring systems;

each R® independently of one another in each case denotes hydrogen or a group optionally
substituted by one or more identical or different R’ and/or RE, selected from among
Ci-salkyl, 2-6 membered heteroalkyl, C;shaloalkyl, Cs_jocycloalkyl, Cyiscycloalkylalkyl,
Cs.10aryl, Crjarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

each R is a suitable substituent and is independently selected in each case from among
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4NN O la-183 ~N Ho 1la-174 p /NNN N , N HF N F

FOFNNIa-184 ' N FFla-175 CN\ H\ N, N N HNO
WE20090039F F S\ 1a-185 N/ OF F I ON N N, N RCT/RP2008/058433
la-176 - r~ N H WO 2009/ 00399& PCT/ EP2008/ 058433 228

HNHNO SN F F SN F Fla-186 0 la-194 0 o N N N, NN N~
N HHI HN 10 H\~-- O F F SNF F SN [ a-187 1a-195 H
p 0S;NO~NNHNHNN HO HNHNF F SN F F SA
N FFla-188 la-196 ~-NNo '"C-NN

-OR®, SR, ~NR®RE, ~ONRERE, -N(OR®)RE, -~N(R")NRER?, halogen, ~-CN, -NC, ~OCN,
_SCN, —-NO, -NO,, -N3 —C(0)R®, -C(0)ORE, ~C(O)NR®RE,~C(0)SRE, —C(O)NR"NR®R®,
~C(O)NR"ORS, —[C(0)],NRERE, —[C(O)NR"],RE, ~C(S)RE, ~C(S)OR®, ~C(S)NR®R?,
_C(S)SR?, -C(NRMR®, -N=CR®RE, -C(NR"OR, —C(NR")NRER®, -C(NR")SR?,
_C(NR)NR'NRERE, —~C(NORMRE, ~C(NOR")NRERE, ~C(NNR"R")RS,
-C[NNR"C(O)NR"R"RE, —OS(O)RE, ~OS(0)OR®, ~OS(O)NR®R?, ~OS(0);R®,
-0S(0),0RE, —~0S(0),NRER?, ~OC(O)RE, ~OC(0)ORE, ~OC(0)SR?, ~OC(O)NRER®,
_O[C(0)],NRER, ~O[C(O)NR",NRERE, ~OC(S)RE, ~OC(NRMRE, ~OC(NR")NR®R®,
-ONR"C(O)RE, —S(O)RE, —S(0)ORE, —S(O)NRERE, ~S(0),R?, —S(0),0R®, —S(O),NR*R®,
_[S(0),],NRERE, —~SC(O)R?, —SC(O)ORE, ~SC(O)NRERE, ~SC(S)R?, ~SC(NRMR?,
_SC(NRMNRERE, -NR'"C(0)RE, -NR"C(0)ORE, -NR"C(O)NR®R®, -NR"C(O)SR?,
_NR"C(O)NR"NRERE, -NR"C(S)R, -NR"C(S)NRER®, -NR"C(NR"RE, -N=CR*NRR?,
_NR'C(NR"ORE, -NR"C(NR")NR®RE, -NR"C(NR")SRE, -NR"C(NOR"R?, -NR"S(O)R®,
_NR'S(0)OR®, -NRS(0),R?, -NR"S(0),0R?, -NR"S(0),NR*RE, -NR"NR"C(O)R?,
_NR"NR"C(O)NRER®, -NR'NR"C(NRMRE, -NR"[C(0)],R®, -NR"[C(0)].OR%,
_NR'[C(O)],NRER®, -[NR'C(0)],RE ~[NR"C(0)],ORE, -NR"[S(0),],R%, -N(OR")C(O)R?,
~N[C(O)RINRER, ~N[C(O)R®],, -N[S(0):R®]5, -N{[C(0)],R%}2, -N{[C(0)],OR®}; and
_N{[C(O)].NRER®}, as well as the bivalent substituents =0, =S, =NR", =NOR", =NNR"R"
and =NNR"C(O)NR'R", while these bivalent substituents may only be substituents in non-

aromatic ring systems;

each R® in cach case independently of one another denote hydrogen or a group optionally
substituted by one or more identical or different R", selected from among C galkyl, 2-6
membered heteroalkyl, Cishaloalkyl, Cs_jocycloalkyl, Cs.iscycloalkylalkyl, Ce_joaryl,
Crisarylalkyl, 5-12 membered hetero-aryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

cach R" is selected independently of one another in each case from among hydrogen,
C1salkyl, 2-6 membered heteroalkyl, Cishaloalkyl, Cs.jocycloalkyl, Cy.iscycloalkylalkyl,
Cs.10aryl, Crjarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

while the compounds (1) may optionally also be present in the form of the tautomers, the
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racemates, the enantiomers, the diastereomers, the mixtures thereof, the polymorphs

thereof or as pharmacologically acceptable salts of all the above-mentioned forms;
with the proviso that the compound

N=(5-tert-butyl-3-{[(2-dimethylamino-ethyl)-methyl-amino]-methyl } -2-methoxy-phenyl)-
4-methyl-3-(4-pyridin-3-yl-[ 1.2.3]triazol-1-yl)-benzamide

is excluded.

2. Compounds according to claim 1, wherein

R! denotes a heteroaryl selected from among pyridyl, pyrimidyl, thiazolyl, imidazolyl,
pyrazolyl,

0

! TN J o~ N\\ B o~ N\ S > SN N
—~ ‘ ) \ N ‘ o - N
N~ N o - P | N
H Nl N NN : N ,

B
B

? H

K AN S >N -

Ty U oy L, e
e e

3. Compounds according to one of claims 1 or 2, wherein

R' is mono- or polysubstituted by identical or different groups and the group(s) is/are each
independently selected from among Cjsalkyl, 2-6 membered heteroalkyl, Ci ghaloalkyl,
Ci.iocycloalkyl, Cyiscycloalkylalkyl, Ce.ioaryl, C7_jsarylalkyl, 5-12 membered heteroaryl,
6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl, 4-14 membered
heterocycloalkylalkyl, -OH, —OC,alkyl, -NH,, -NHC\salkyl, -NHC3_jocycloalkyl,
—N(C\.salkyl),, -NHC(O)C; galkyl, -NHC(O)OC,salkyl, -NHC(O)NHC, salkyl, halogen,
—C(0)C1alkyl, —C(0)C3 jocycloalkyl, —SC)_salkyl, -C(O)OC\.salkyl, -C(O)NHC; salkyl,
—CN and -NHC(0)C3 scycloalkyl, all the above-mentioned groups optionally themselves
being substituted by a substituent selected from among —OH, -OCisalkyl,

—0C; ocycloalkyl, -NH,, -NHC, salkyl, -NHC shaloalkyl, -NHC3_jocycloalkyl,
—N(C\.salkyl),, halogen, ~C(0)OCis6alkyl, Cisalkyl and 3-14 membered heterocycloalkyl.
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N/ N XNOHN' 1x-201 1 p N NN OH WO 2009/ 003999
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4. Compounds according to one of claims 1 to 3, wherein

R? is selected from among methyl, trifluoromethyl, ethyl, iso-propyl, 1-propyl, 1-butyl,

2-butyl, fert-butyl, fluorine, chlorine and bromine.

5. Compounds according to one of claims 1 to 4, wherein

L is selected from among —C(O)NH- and -NHC(O)-.

6. Compounds according to one of claims 1 to 5, wherein

R’ is selected from among

Fr F
FL_F F__F F
F F F HO
F
F
NC\F NC\|< FTF F \é F\FT: F\ﬁF \|<
...... R R SR \1 /O . /O . /O . /O .

Fe _F F _F F
YO ¥
~ N~ and N

7. Compounds according to one of claims 1 to 6, wherein

a) where partial structure (i) is present one of the groups R®, R’ or R®
and

b) where partial structure (ii) is present one of the groups R® or R’

has one of the partial structures (iii-a) to (iii-h)



O-\ NHNH N
TN y\ NN N H
WO 2B9RN392%- 207
F
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NN " -THz iNN~ FFFF ,F
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jyr HH F N N IN F F »H 1a-208 TN H N la-216

O N NFFI CN N N NONHFFOr~ ~FFJ
1la-209 T NHNC 6F o Hj N1la-217 /NNN NHW
2009/ 003999 PCT/ EP2008/058433 230 NHs FN F F J

E
\
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S
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’ R
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/ '\ll \/O\/\N/R \/O\/\/N\Rw \/\N/R
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R R
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¥ ¥
\ v » 9
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K F|210 R N ||?10

(iiii-e) (iii-f) (iii-g) (iii-h)

and R’ and R!® are defined as in claim 1.

8. Compounds according to claim 7, wherein
a) where partial structure (i) is present
5 one of the groups R®, R” or R® has the partial structure (iii-a), (iii-b) or (iii-c),

or
one of the groups R® or R” has the partial structure (iii-d),
or
R has the partial structure (iii-e), (iii-f), (iii-g) or (iii-h);

10 and
b) where partial structure (ii) is present

R’ has the partial structure (iii-a).

9. Compounds according to claim 8, wherein

L denotes -NHC(O)-.

15 10. Compounds according to claim 8, wherein
L denotes C(O)NH—;

the partial structure (i) is present and
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one of the groups R®, R” or R® has the partial structure (iii-a)
or

R’ has the partial structure (iii-d).

11. Compounds according to claim 7, wherein

a) where partial structure (i) is present

R has the partial structure (iii-a), (iii-b), (iii-c), (iii-d), (iii-e), (iii-f), (iii-g) or (iii-h),

R® is selected from among hydrogen, C;alkyl, ~OCsalkyl, chlorine and fluorine and
R? is selected from among hydrogen, C;salkyl and —~OCsalkyl;

or

R® has the partial structure (iii-a), (iii-b), (iii-c), (ili-d), (iii-e), (iii-f), (iii-g) or (iii-h) and
R’ and R® denote hydrogen;

or

R® has the partial structure (iii-a), (iii-b), (iii-¢), (iii-d), (iii-e), (iii-f), (iii-g) or (iii-h) and
R® and R denote hydrogen;

and

b) where partial structure (ii) is present

R’ has the partial structure (iii-a), (iii-b), (iii-c), (iii-d), (iii-e), (iii-f), (iii-g) or (iii-h) and

R® denotes hydrogen.

12. Compounds according to one of claims 1 to 6, wherein
the partial structure (i) is present and

R has the partial structure (iv).

13. Compounds according to claim 12, wherein

L denotes -NHC(O)-.
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14. Compounds according to one of claims 12 or 13, wherein

R® and R® each denote hydrogen.

15. Compounds according to one of claims 1 to 14, wherein
R and R are each selected independently from among R and —0Cyalkyl;

R™ denotes hydrogen or a group optionally substituted by one or more identical or
different R*! and/or R, sclected from among C,salkyl, Cs_.jocycloalkyl, 6-18 membered
heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered
heterocycloalkylalkyl;

each R™ denotes a suitable substituent and is independently selected in each case from
among —OR®', -NR®'R®!, —~C(O)R®, <C(O)NR*'R*', -NHC(O)R®' as well as the bivalent

substituent =0, while the latter may only be a substituent in non-aromatic ring systems,

cach R®! denotes, independently of one another in each case, hydrogen or a group
optionally substituted by one or more identical or different R and/or R®, selected from

among Cj_salkyl, 5-12 membered heteroaryl and 3-14 membered heterocycloalkyl;

each R denotes the bivalent substituent =O, which may only be a substituent in non-

aromatic ring systems; and

cach R is selected independently in each case from among hydrogen, Ci.salkyl and 3-14

membered heterocycloalkyl;
or

the groups -NR’R" and ~NR"“R" altogether and independently of one another represent
in each case a nitrogen-containing, 3-14 membered heterocycloalkyl or 5-12 membered
heteroaryl, in each case optionally substituted by one or more identical or different

group(s) selected from among R* and R,

cach R* denotes a group optionally substituted by one or more identical or different R"
and/or R, sclected from among Csalkyl, Cs.jocycloalkyl, Caiscycloalkylalkyl, Cs.ioaryl,
5-12 membered heteroaryl, 6-18 membered heteroarylalkyl and 3-14 membered
heterocycloalkyl;
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2009/ 003999 PCT/ EP2008/ 058433 232
each R" denotes a suitable substituent and is independently selected in each case from

among —OR®, -NR“R®, halogen as well as the bivalent substituent =0, while the latter

may only be a substituent in non-aromatic ring systems,

cach R is selected independently in each case from among hydrogen, Ci.salkyl,

Cs.jocycloalkyl and 5-12 membered heteroaryl.

16. Compounds according to claim 15, wherein

R and R" are selected independently in each case from among methyl; ethyl; allyl;
2-propyl; 2-hydroxyethyl; 2-aminoethyl; 2-methoxyethyl; 2,2-dimethoxyethyl;
2,3-dihydroxypropyl; 2-methylpropyl; cyclopropyl; cyclobutyl;
cyclopentyl;1,1-dimethylethyl; methoxy; 2,2-dimethylpropyl;

SR

or

the groups -NR’R" and ~NR'R" in each case altogether and independently of one

another denote
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or
R" denotes Calkyl and

R and R"* together with the atoms to which they are bound form a heterocycloalkyl,

selected from among
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17. Compounds according to any of the preceding claims, namely
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23. Compounds according to claims 1-16, namely
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24. Compounds according to claims 1 to 23 as medicaments.

25. Pharmaceutical preparations, containing as active substance one or more compounds
of general formula (1) according to claims 1 to 23, optionally in combination with

conventional excipients and/or carriers.

26. Use of compounds according to claims 1 to 23 for preparing a medicament for the
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treatment and/or prevention of cancer, infections, inflammations and autoimmune diseases.

27. Pharmaceutical preparation comprising a compound according to claims 1 to 23 in
combination with at least another different cytostatic or cytotoxic active substance,
whereas the compounds according to claims 1 to 23 are optionally present in the form of
the tautomers, the racemates, the enantiomers, the diasterecomers, the mixtures thereof, the
polymorphs thereof or as pharmacologically acceptable salts of all the above-mentioned

forms.



