WO 2010/100249PCT/EP2010/052799 3H-IMIDAZO [4, 5 -C] PYRIDINE- 6 -CARBOXAMIDES AS
ANTI- INFLAMMATORY AGENTS Field of the Invention This invention relates to novel compounds,

which are inQipipre @hithe microsomal Sprostaglandin E2 synthase-1 (mPfgh:ie faidsmaceutical
compositions containing them, and their use as medicaments for the treatment and/or prevention of

inflammatory diseases and associated conditions. Background of the Invention 10There are many
acute and chronic diseases/disorders that are inflammatory in their nature including but not limited to
rheumatoid diseases e.g. rheumatoid arthritis, osteoarthritis, diseases of the visceral system e.g.
inflammatory bowel syndrome, autoimmune diseases, e.g. lupus erythematodes, lung diseases like
asthidHakidl BAIRDLAC $r rE} R hERID N B Wit ABB GOAIR EENASNANTIMABHANTMFSTOBA T NNE
Cyclooxygenase (COX)-2 inhibitors 15are efficacious, but show a prevalence for gastrointestinal and
cardiovascular side effects. There is a high need for new treatment options showing equivalent
efficacy with drigtRoIIRIGE MR ct profile. NSAIDs and COX-2 inhibitors reduce inflammation and
pain through imhibikoarabongaedathdsefosmes.oikic QXienaumesbihe swl@@mgmam (COX) enzyme

exists in o 245,006 1l ineRasyiveb etprsand i MANKORIs NG USaEs (pQeh). and one

that in most cells tissues | ced ro-inflammatory stimuli, such' as c to ines, during an
inflammatory @s"p@ﬁé’éjfé@@%q‘Wgtﬁ%féﬂ%lﬁ%%ﬂﬁﬁgmﬁ F&@i@%%@%ﬁéﬁﬁlﬂ@%rmedme
prostaglandin d#:4RésHAY Reddd isdfabigtianetabolized to other prostaglandins including PGE2,
PGF20, PGD2, prostacyclin and thromboxane A2. These 25arachidonic acid metabolites are known to
have pronounced physiological and pathophysiological activity including pro-inflammatory effects.
PGE2 in parti@RskgE el tHHE%estioAy pro- mflammatory mediator, and is also known to induce

fever, inf| %mmﬁng%&%dqgag;g &%RQ%%%%W %%HQ%Q&J&&? g?at?sv%!% Qﬁgg%;?g%h'b'““g

the formation of NSAIDs non-steroid antnn ammatory coxl

Jo(selective COkngrh} t’b‘?‘sb‘mﬁﬁé& ARG ﬁfé%@ﬁrﬁdatmwﬁmﬁéwraﬁc@%%am/@r COX-2,
thereby reducingsthedannatiascef SR nHowevirrhetinhibitien 9HGOXs, @a&thwdrsad%aaiale that it

resultsin ther r f ch are
own to have W T T SR A 03008 3 LRy Erme CdA, TR s
which act by ifRbRIBIPEREOKE tre Téparsle dh Ol e éd @@W%ﬁﬁ/&@ébﬁ@ﬂﬁ&@%ffecw For
example; the senesiteciive, inhibiian 0 6 RXs by HISALDS mayigivenisa toigasisointeriinataite-effects

and affect platglet.2nd. ional INCHgNEELINe SCIBRINe JANIRIION O COX A SO, yhitt reducing

such gastrointestinal side-effects, is believed to give rise to car iovascular pro n alternative
treatment of m’FI‘é’lﬁ"?H?éjtéwecﬁE@ﬁts%'@ftﬁat does not give rise to the above-mentioned side effects would

ihus be of eakiealslLin. (b loies BATEAL AAG B RLRlaAb selarbNIPIR Iy

transformation of PG 2 to ro mmatory mediator 1 e expected to reduce the
inflammatory %Bm%rmeﬁ]@f %éﬁeéym% The cyclooxygenase (COX) enzyme exists in two

20 forms, one that is constitutively expressed in many cells and tissues (COX-1), and one
that in most cells and tissues is induced by pro-inflammatory stimuli, such as cytokines,
during an inflammatory response (COX-2). COXs metabolise arachidonic acid to the
unstable intermediale prostaglandin H; (PGH;). PGH; is further metabolized to other
prosiaglandins including PGE,, PGF,,, PGD,, prostacyclin and thromboxane A,. These

25  arachidonic acid metabolites are known to have pronounced physiological and
pathophysiological activity including pro-inflammatory effects. PGE; in particular is known
to be a strong pro-inflammatory mediator, and is also known to induce fever, inflammation
and pain. Consequently, numerous drugs were developed with a view to inhibiting the
formation of PGE;, including *NSAIDs” {non-steroidal antiinflammatory drugs) and “coxibs”

30 (selective COX-2 inhibitors). These drugs act predominantly by inhibition of COX-1 and/or
COX-2, thereby reducing the formation of PGE:.

However, the inhibition of COXs has the disadvantage that it results in the reduction of the

formation of all metabolites downstream of PGH,, some of which are known to have



corresponding reduction of the formation of other, beneficial arachidonic acid metabolites. Such
inhibition would accordingly be expected to alleviate the undesirable side effects mentioned above.

PGH2 may ke Yansiaraned to PGE2 by prostaglandin E synthases (PGESk0dgmycrasomal
prostaglandin E synthases (MPGES-1 and mPGES-2), and one cytosolic prostaglandin E synthase

(cPGES) have been described. The leukotrienes (LTs) are formed from arachidonic acid by a set of
enzymes distinct from those in the COX / PGES pathway. Leukotriene B4 is known to be a strong
proinflammatory mediator, while the cysteinyl-containifng leukotrienes 04, 04 and E4 20(CysLTs) are
mainly very potent bronchoconstrictors and have thus been implicated in the pathobiology of asthma.
The biologicakactiitieipoiibeidsysh Teare’ thisdiiters ihabgictivp inbdeiiiors’ desigrateticCyid | and
CysLT2. As aﬂnﬂ%ﬂ@@&';‘!@&@ﬂﬂ%@% g%ggggél%qgorgqgggﬁé@gtagomsts (LTRas) have been developed
in the treatment of asthma. These drugs may be given orally, but do not control inflammation
satisfactorily. Fivecpeegaatiy @ SusedibdiRas aitstiong bCsbledtvl $v [BysiaY igikemiay toe hypothesised that

better control gfasiima, a1 gessbliaie SOR DLWRY beasiaineA e actiijoldadhaf the OysiT

receptors could be reduced. This may be achieved by developing unselective LTRas, but also by
inhibiting the é[&fii@ii%f’ﬁ?&’éﬁr?s%fé’x@ﬁz%ﬂé‘é SRS SHRHEEHRIRSIREbS RseEHRETS. Among these
proteins, 5-lipoxigentisa;iteliraxygendseaactizatngpbfrotein 30(FLAP), and leukotriene 04 synthase

may be mentignegh.f ELAR-BbieLWeud Alse Jesieasesthe fapmationpkihsAmpintiammatory LTBA.

MPGES-1, FLAP and leukotriene 04 a}%nthase belong to the membrane-associated proteins in the

eicosanoid an@JIeafAcHHeAeaISoHEHF (EAES] 1BRMitG BtHaMRerS RjyéFUlar @ drug that
2010/100249p&EBRCGEE 02RO Bebitkith éamitgfmoladentbeRfidsas dmalgtintddhioaé §-tradsferases

(MGSTL, MGSTE A MBSTA): ot & 1YY arkiERPRSIB RBINATLReSpi, Crit Care

Med. 161 S20 (2 OO) It is well known that comp ounds prepared as antagonists to one of the

MAPEGs maf%ré??%‘%?ﬁﬁiﬂ|‘?ﬂﬁ%ﬁ:‘)‘|‘f&9‘§/c§éﬂ9lf§}r%@6‘ﬁfhgf8m§? RERAIIAERRYEORS aFid A RelifTson etasin
J. Med. Chems 38, 4b2a8i(h905) andcDrd Gy balestatied tdrimuvint .ty Opdg838KR0O3Y-Ehecformer paper
also describes thats\uah,corapounds may also display notable cross-reactivity with proteins in the
arachidonic acid cascade that do not belong to the MAPEG family, e.g. 5-lipoxygenase. Thus, agents

that are capatii&dt AP HRREACHT AP CER OB L & RERARG HeCTrforhféRion of the specific
arachidonic aenttrsteatzd hredP{gEAdare iety=tebéend? BESefibim the Geatt emtbirfanuswiton. Further,

agents that arsrgggael,@dm ﬂ;_ng%) lHQQeth%é@Q%QvéQ%Q{%@EﬁdQHONGd in the synthesis of the

leukotrienes are also likel e of benefit in the treatment of asthma and COPD. In addition to their

anti-inflammatB '@H@%W‘T’H%E@-)lafﬁﬁ%mfé%‘ AIE5RABMMAE DY & TP RRAITETHNFE R Mg or
preventing a reopddsitefQUBKARPES am esgrided kotdesrtiohabpatentapplicaion WO 2007/124589.

he rationale PRARSHRIS@AKESE ARG EIBA s AHEIOna B2 sheliyed to promote

the formatlona@é/owth and/or metastasis of neoplasiaS. As mPGES-1 is often ex ressed Wlth COX-2in

benign afftl cantErdde W@dﬁ%@ﬁé&e%qur"rﬁfﬂ?ff?ﬂ??ﬁ?ﬂ%'@@ri ArsthaYrars Eesk- ﬁ‘j‘?‘#m%%}eé*dﬂéﬁethe
20reduction opRE&dEDh g thestfore MRGESeditahdutoitemaitieeGyseild foe thedisdadrimeot gf henign or

malignant neor@'@eﬂ%%s designated CysLT, and CyslLT,. As an alternative to steroids, leukotriene

receptor antagonists (LTRas)} have been developed in the treatment of asthma. These
drugs may be given orally, but do not control inflammation satisfactorily. The presently

25 used L.TRas are highly selective for CysLT,. It may be hypothesised that better control of
asthma, and possibly also COPD, may be attained if the activity of both of the CysLT
recepiors could be reduced. This may be achieved by developing unselective LTRas, but
also by inhibiting the activity of proteins, e.g. enzymes, involved in the synthesis of the
CysLTs. Among these proteins, 5-lipoxygenase, 5-lipoxygenase-activating protein

30 (FLAP), and leukotriene G, synthase may be mentioned. A FLAP inhibitor would also
decrease the formation of the proinflammatory LTB,.
mPGES-1, FLAP and leukotriene C; synthase belong to the membrane-associated
proteins in the eicosanoid and glutathione metabolism (MAPEG) famity. Other members



The listing or discussion of an apparently prior-published document in this specification should not
necessarily be taken as an acknowledgement that the document is part of the state of the art or is

common geperalneuwdedge. 25 3a SUMMARY In a first aspect, there ispprgyidgesgampounds of the
general formulal AR5 0> /Re 5 one of X and Yrepresents -N(R6)-; and the otherrepresents -N=;

10 one of Z1, Z2 and Z3 independently represents -C(R7)= or -N=; and the other two of Z1, Z2 and Z3
represent -C(R7)=; Q2, Q3 and Q4respectively represent -C(R2)=, -C(R3)= and -C(R4)=; 150r any one
or two of Q2, Q3 or Q4 may alternatively and indepenglently represent -N=; represents halo, OH, -ON;
0i..3 alkyl, 02_6 alkynyl, OC.1_3 alkyl, which latter three groups are 20optionally substituted by one or
more substituehtsiséledicid dior fheordcreSdin = Q) Dith ieCHBaRERReBMGST1, MGST2 and

MGST3). Forareview, c.f. P.-J. Jacobsson ef af in Am. J. Respir. Crit. Care Med. 161,
S20 {2000). It is well known that compounds prepared as antagonists {0 one of the
MAPEGs may also exhibit inhibitory activity towards other family members, ¢.f. J. H
5 Huichinson et al in J. Med. Chem. 38, 4538 (1995) and D. Ciaveau ef al in J. Immunol.

170, 4738 {2003).The former paper also describes that such compounds may also display
notabie cross-reactivity with proteins in the arachidonic acid cascade that do not belong to
the MAPEG family, e.g. 5-lipoxygenase.
Thus, agents that are capable of inhibiting the action of mMPGES-1, and thus reducing the

10 formation of the specific arachidonic acid metabolite PGE,, are likely to be of benefit in the
treatment of inflammation. Further, agents that are capabie of inhibiting the action of the
proteins involved in the synthesis of the leukotrienes are also likely to be of benefii in the
treatment of asthma and COPD.
in addition to their anti-inflammatory effect, mPGES-1 inhibitors are also known to be of

15 potential use in treating or preventing a neoplasia, for example as described in
international patent application WO 2007/124589. The rationale behind this may stem
from the fact that the production of PGEZ2 is believed to promote the formation, growth
and/or metastasis of neoplasias. As mPGES-1 is often expressed with COX-2 in benign
and cancerous neoplasias, the inhibition of MPGES-1 (rather than COX-2) may cause the

20 reduction of PGEZ2 and therefore mPGES-1 inhibitors may be useful for the treatment of
benign or malignant neoplasias.
The listing or discussion of an apparentiiy prior-published document in this specification
should not necessarily be taken as an acknowledgement that the document is part of the

state of the art or is common general knowledge.



R2, R3 and Feindependently represent hydrogen, halo, -ON; 01-3 alkyl, 0C-1.3 alkyl,
which latter two groups are optionally substituted by one or more substituents selected from fluoro,
-ON, 5=0, OH, -OCHa, -00F3; Rblndependentlg represent hydrogen, Ci_3 alkyl, or both together with
the carbon atom which they are bound to, form°4 03.7 cycloalkylene ring, or a 4-6 membered
heterocycloalkylene 10ring; represents hydrogen or 01.3 alkyl; represents -0(0)-, -S(0)-, -S(0)2-,
-C(0)0-, or 15-C(0)NRd-, which groups are bound to the nitrogen of the -NRb- moiety via carbon or
sulfur atom; represents hydrogen or 01.3 alkyl; 20Mrepresents C1.4 alkyl, C3.7 cycloalkyl, both of
which groups are optionally substituted by one or more groups selected from fluoro, -OH, -ON, -NH2,
-NH(01.3 alkyl), N(01.3 alky1)2, -OCIl.3 alkyl, -SC1.3 alkyl, aryl, heteroaryl [which latter two groups can
be substituted hy one or. more substituents selected from halo, OH, 25-ON, Ci.3 alkyl, 0014 alkyl
(which latter t\m&%ups are optionally substituted by one or more fluoro atoms)), 01.7 alkyl, 02-7
alkynyl, 03.7 cycloalkipl:@3s2zabkyl, theve memizdrd ¢ draterady cibdkgt@oaDietipigWhich latter alkyl,
alkynyl, heterocycloalkyl or cycloalkyl groups are optionally substituted by 30one or more substituents
selected from fluoro, -ON, =0, -NH2, -NH(01.3 alkyl), -N(01.3 alky1)2, -OH, -001.3 alkyl); or 3c aryl,
heteroaryl, 4-7 membered heterocycléalkyl all of which groups are optionally substituted by one or
more substituents selected from haloL.-OH, 2 N I\jH(C4 galkyl), -N(C1..3 alky1)2, -0C1..3 alkyl,
-SC1.3 alkyl, aryl, heteroaryl [which IatY ‘be sufstituted by one or more substituents
selected from halo, OH, ON, C1-3 alkyE%Q (W ich latter two alkyl groups are optionally
substituted by one or more fluoro atoms)]\CZaIkyI 2.2 a yn 03 2 cycloalkyl, 4-7 membered
heterocycloalkyl (which 10latter alkyl, alkynyl, heterocyfal2 alkyl ¢2 cycloalkyl groups are optionally
substituted by one or more substituents selected frogﬁfluo @N =0, -NH2, -NH(C1.3 alkyl), N(C1_3
alky1)2, -OH, .

R

one of Xand Y represents -N{R%)-; and
the other represents -N= |

10
one ofZ' Z°and Z°  independently represents -C(R")= or -N=; and
the.other two of Z', Z* and Z° represent -C(R')=;

Q% @' and @ respectively represent -C(R%)=, -C(R%= and -C(R")=;
15 _ - orany one or two of Q%, Q% or Q“ may alternatively and
independently represent -N=;

R’ represents haio, OH, -CN;
C.3 alkyt, Cas alkynyl, OCy.5 atkyl, which fatter three groups are
20 : - optionally substituted by one or maore substituents selected from
fluorg, -CN, =0, OH, -OCHa, -OCF;5;



0C1.3alkyl)]; 151:25represents hydrogen; or Ci_3 alkyl; R6represents hydrogen; 01.5 alkyl, C3_6
alkynyl, 4-7 membered heterocycloalkyl-00.2 alkgy or C322cycloalkyl-00.2 alkyl (which latter four
groups are optionally substituted by one or more substituents 20selected from fluoro, -ON, =0, Ci.3
alkyl, -OH, -001.3 alkyl, -NH2, NH(C1.3 alkyl), N(C1.3 alky1)2); 25 30 each R7 independently
represents hydrogen, halo, -CN, C14 alkyl, C2.2 alkynyl, C3.2 cycloalkyl, C.1.5 alkyl-0-,
C3.7cycloalkylC2.2 alkyl-O-, 4-7 membered heterocycloalkyl-00_2 alkyl-0-, (in which latter six groups
the alkyl, alkynyl, cycloalkyl or heterocycloalkyl fragments are optionally substituted by one or more
substituents selected from fluoro, -CN, =0, OH, -001.3 alkyl, -NH2, -NH-01.3 alkyl, N(C1_3 alky1)2 or
by one or more C1.3 alkyl groups, which can be optionally substituted by one or more fluoro atoms);

3d ary! or hetergard swihigh latter g%&m@%,@%&mg@@&bu%e@q more substituents selected

from halo, OH, -CN, C1.3 alkyl, -0 | (in h.|latter two s the aIkyI fragments are
Soptionally substituted by one or rﬁb?_@?ﬁﬁlogs é’ i ?Bé%ﬁé E) = 4QERE3 Y 0)-,

-S(0)2N(R8)-, - N(R8)S(0)2-, - N(R@@@)wmmam(@mmmmueNéF@B)@(@QiGFp&GAmpre@Ents
hydrogen, {£1.3 alkyl, Ca..8 alkynycapyl hetergamstzaryl-01.3alkyl-, Cs_scycloalkyl-Co_salkyl-, 4-7
membered heterocycloalkyl-Co_salkyl-, heteroaryl-C1t3alkyl-, in which groups the alkyl-, alkynyl-,
cycloalkyl- and heterocycloalkyl-fragments are optionally substituted by one or more substituents
selected from Ry&R8nd the 15aryliafebhederdardshesmemnysragemnitionaky, substituted by one or more

substituents selected from R88; 05 A MGIMRE (A @56 BLARE AlREIRLRWIBY SRS Pro, form

a Cy7 cycloalkylene ring, or a 4-6 membered heterocycioalkylens

10 ' ring;
R* represents hydrogen or Cq. alkyl;
W represents -C(O)—, -S{O), -S(O), -C(CYO-, or
15 -C{O)NR", which groups are bound to the nitrogen of the —NR®

moiety via carbon or sulfur atom;
R | represents hydrogen or Cq.; alkyl;

20 M represents Cq alkyl, Cs.7 cycloalkyl, both of which groups are
optionally substituted by one or more groups selected from
fiuoro, -OH, ~CN, ~NH,, -NH(C1. alkyl), N(Cq.; alkyl)z, -OC+.5 alkyl,
-8Cq.5 alkyl, aryl, heteroaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH,
25 ~CN, Cys atkyl, OCq.5 alkyl (which latter two alky! groups are
optionally substituted by one or more fluoro atoms)],
Ci.7 alkyl, Ca7 alkynyl, Cyr cycloalkyl-Cq alkyl, 4-7 membered -
heterocycloalkyl-Co.; alkyl (which latter alkyl, alkynyl,
haterocycloalky! or cycioalkyl groups are optionally substituted by
30 ons or more substituents selected from fluorg, -CN, =0, -NH,,
-NH(C1.5 alkyl), -N(C1.3 alkyl),, -OH, -OCi.5 alkyl);
or



00,11 00,11
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20

30

each R’

3¢

aryl, heteroaryl, 4-7 membered heterocycioalkyl, all of which groups
are optionally substituied by one or more substituents selected from
halo, -OHM, -CN, -NH;, -NH(C.5 alkyl), -N{C4.5 alkyl)s, -OC..5 atkyl,
-5Ci. atkyl, aryl, heterocary! [which latter two groups can be
substituted by one or more substituents selected from halo, OH,
-CN, Cqs atkyl, -CC; alkyl (which latier twcﬁ alkyl groups are
optionally substituted by one or more fluoro atoms)], Cy.7 alkyl,

Cz.7 alkynyl, Cs7 cycloalkyl, 4-7 membered heterocycloalky! (which
latier alkyl, alkynyl, heterocycicalkyl or cycloalky! groups are

- oplionally substituted by one or more substituents selected from

fiuoro, ~CN, =0, -NH;, -NH(C+.z alkyl), N(C.5 alkyl}s, -OH,
-0Csalkyhl;

represents hydrogen; or Cq5 alkyi;

fepresents hydrogen; Cys alkyl, Cae alkynyl, 4-7 memberad
heterocycioalkyl-Co.z alkyl or Csroycloalkyl-Co.p alkyl (which latter four
groups are optionally substituted by one or more substituents
selected from fluoro, -GN, =0, Cqs alkyl, -OH, ~-OC.s alkyl, -NH,,
-NH{C1.5 alkyl), N(C1.5 alkvl)):

independently repfesents hydrogen, halo, -CN,

Ci7 alkyl, Cor alkynyl, Csz cycloalkyl, Cq.5 alkyl-O-, Csrcycloalkyl-
Co.2 alkyl-O-, 4-7 membered heterocycioalkyl-Ce.z alkyl-C-, (in which
latter six groups the atkyl, alkyny!, cycloatkyl or heterocycioalkyl
fragments are optionally substituted by one or more substituents
selected from fluoro, -CN, =0, OH, -OC,_5 alkyl, -NH,, -NH-C..5 alkyl,
N(C+.s alkyl)z or by one or more C..s alkyl groups, which can be
optionally substituted by one or more fiuoro atoms);

or



v, -in which Vrepresents a bond, -CH2CH2-, -CH2CH2CH2-, wherein in each of the latter
alkylene groups one methylene [-(CH2)-] unit carggptionally be replaced by an oxygen atom, a -NH- or
-N(C1.3 alkyl)- group and 25each methylene unit can optionally and independently be substituted by
one or two of the following groups: fluoro, -ON, =0, -NH2, -NH(01.3 alkyl), N(C1_3 alky1)2, -OH,
-0C1.3alkyl); each R8independently represents hydrogen, or C1_3 alkyl; 3e independently represents
fluoro, -OH, -CN, =0, -NH2, -NH(C1.3 alkyl), -N(C1--3 alky1)2, -0C1.6alkyl, (in which latter four groups
the alkyl, fragments are optionally substituted by one or more substituents selected from fluor, -CN, =0,
-NH2, -NH(C1.3 alkyl), N(C1.3 alky1)2, -OH, -005.3 alkyl) or aryl, heteroaryl [which latter two groups
can be substituted by one or more substituents selected from halo, OH ON C alkyl, OC1.3 alkyl

(which latter two alkyl groups are g.ato resents
independently halo, -OH, -CN, N% lqﬁlﬁ%ﬁ%@ﬂ%ﬁﬁgﬁ%&%g § aLIIEn? Ltg%ei Eikyl

aryl, heteroaryl [which latter two gf8Upg" %éH%@@E EQ{%Q%V’&% ?n% s@Hsﬁ&we@i@'selected from
halo, OH, -CN, C1.3 alkyl, 001.3 aiky3(waiigh(latendwveatoihergupsamecpiaialy-swesttgted by one

or more flupro atoms)], C1-7 alkyl {2, £ alk¥Ml o4 Y5192 hore fiuoro atoms):

L represents -C(OIN(R®-, -N(R®C(O)-, -S{O)N(RE)-, - N(R®S(OY-,
- N(RMC(O)N(R®-, ~OC(OIN(R®- or -N(R*)C(0)0-;

10 A represents hydrogen, G alkyl, Gy alkynyl, aryl, heteroaryl,
aryl-Cizalkyl-, Csscycloalkyl-Cosalkyl-, 4-7 membered heterocyclo-
a}_kyi-Cg_.gaEkyl-, heteroary-Cy.salkyl, in which groups the alkyl-, |
alkynyi-, cycloalkyl- and heterocycloalkyi-fragments are optionally
substituted by one or more substituents selected from R*® and the

15 aryt and heteroaryl fragments are optionally substituted by one or
more substituents selected from R®:

or

Al together represent one &f the following groups

in which
vV represents a bond, -CH,CHy-, -CH,CH,CH.-, wherein in each of the
iatier alkylene groups one methylene [-(CHz)] unit can optionally be
replaced by an oxygen atom, a —=NH- or ~N(C;_5 alky!}» group and
25 each methylene unit can optionally and independently be
substituted by one or two of the foliowing groups: fluoro, -CN, =0,
-NHy, -NH(C;.5 alkyl), N{C+5 alkyl), ~OH, -OC+_salkyl);

each R® independently represents hydrogen, or Cq alkyl;



4-7 membered heterocycloalkyl (which latter alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are
optionally substituted by one or more substituents selected from fluoro, -CN, =0, -NH2, -NH(C1.3
alkyl), N(01.3 alky1)2, -OH, 0C1.3alkyl); the saltgthereof, particularly the physiologically acceptable
salts thereof with organic or inorganic acids or bases. In a second aspect, there is provided
compounds as defined above for use as pharmaceuticals. In a third aspect, there is provided a
pharmaceutical composition comprising at least one compound as defined above in admixture with a
pharmaceutically acceptable adjuvant, diluent or carrier. 4 DETAILED DESCRIPTION OF THE
INVENTION In a first embodiment, in the general formula |, ALZy/IR50N Z A one of X and
Yrepresents -N(R6)-; and the otherrepresents -N=; 10 one of Zil, Z2 and Z3 independently represents

-C(R7) = or -N=;.and-#e other two, reé L esent -C(R7)=; isQ2, Q3 and Q4 20
respectively represent -C(R2)=, -C(R%} hgggﬁ% 4)= %{rsanuoone@rzltwo of Q2, Q3 or Q4 may

alternatively and independently repfte%etie- Nr'tHzrefﬂ §1hﬁl)o 't el i Palkeaie2 Co-alkynyl,
0C1_3 alkyl, which latter three groypsvaie eptipnally substtifed by, @@%@ém%%&%u@@nts selected
from fluoro -CN, =0, OH, -OCHS3, SCL)J St%U’CE}é/ Qy%gé%}%%%é %Ebcs {uen%s se 9853 ?rom fluoro, -CN,
=0, -NHy, -NH{C.5 alkyl), N(Cy.5 alkyl),, -OH, -OC, s alkyl) or anyl,
hateroaryl [which latter two groups can be subsiituted by one or
more substituents selected from halo, OH, -CN, Ci alkyl, OCy.; alky!
{(which latter two alky! groups are optionally substituted by one or

10 more fluoro atoms)};

each R® represents moependently halo, ~-OH, -CN, NHZ, NH{(C4.5 a[kyl)
' -N(C.3 alkyl)y, -OC+.5 alkyl , -8C4.5 alky,

aryl, heteroaryl [which latter two groups can be substituted by one or

15 more substituents selected from halo, OH, -CN, Cq.3 alkyl, OC4; alkyl
(which latter two alkyl groups are optionally substituted by one or
more fiuoro atoms)], Cq.7alkyl, Czs alkynyl, Caz cycloalkyl,
4-7 membered heterocycioalkyi (which latier alkyl, alkynyl,
heterocycloalkyl or cycloalkyl groups are optionally substituted by

20 one or more substituents selected from ﬁuofo, -CN, =0, -NH.,
-NH(C1.5 alkyl), N{C+.; atkyl),, -OH, OC,alkyl);

the salts thereof, particularly the physiclogically agceptabie salts thereof with organic or
inorganic acids or bases.

In a second aspect, there is provided compounds as defined above for use as
pharmaceuticals.

In a third aspect, there is provided a pharmaceutical composition comprising at least one
compound as defined above in admixture with a pharmaceutically acceptable adJuvant diluent or
carrier.

In a fourth aspect, there is provided compounds as defined above for the use in the

prevention and/or treatment of inflammatory diseases and associated conditions.



5 R2, R3 and R4 independently represent hydrogen, halo, -ON; C1.3 alkyl, 001_3 alkyl, which latter
two groups are optionally substituted by one or more substituents selected from fluoro, -ON, =0, OH,

-00H3, -00R34541fR@e 34 independently represent hydrogen, 01_3 alkyl, prpgthhiegeihas with the
carbon atom which they are bound to, form a 03_7 cycloalkylene ring, or a 4-6 membered

heterocycloalkylene ring; 10 represents hydrogen or C1_3 alkyl; represents -0(0)-, -S(0)-, -S(0)2-,
-0(0)0-, or 15-C(0)NRd-, which groups are bound to the nitrogen of the -NIRd- moiety via carbon or
sulfur atom; Rdrepresents hydrogen or Ci.3 alkyl; 20Myepresents C17 alkyl, C3_7 cycloalkyl, both of
which groups are optionally substituted by one or more groups selected from: fluoro, -OH, -ON, -NH2,
-NH(01_3 alkyl), N(01_3 alkyl)2psxXiLBialkyEcSMRTBOMKDE diyE hatErayN[which latter two groups
can be substituted by one or more substituents selected from halo, OH, 25-ON, C1-3 alkyl, 001_3 alkyl
(which latter two alkyl groups are optionally substituted by one or more fluoro atoms)], 017 alkyl, 02.7
alkynyl, C3-7 oyeldaigt00d2natkyln4-Z geembietechiieterocycloalkyl-00.2 alkyl (which latter alkyl,
alkynyl, heterocycloalkyl or cycloalkyl groups are optionally substituted by

5

A}
Lo ZL vy RS
Y/ /
O>—N R
AN I
zm Q2>/ \<Q3
re_ y=q

oneof Xand Y represents -N(R)-; and

the other represents -N= ;

one of Z', Z°and Z°  independently represents -C(R")= or -N=; and
the other two of Z', 2% and Z° represent -C(R")=;

15 @4 Q%and Q* respectively represent -C(R?)=, -C(R*)= and -C(R")=:
or any one or two of %, Q° or @* may alternatively and

independently represent -N=;

R' represents halo, OH, -CN:
20 C1.5 alkyl, Cas alkynyi, OC4_3 alkyl, which latier three groups are
optionally substituted by one or more substituents selected from
fluorg, -CN, =0, OH, -OCHjs, -OCF3;



30o0ne or more substituents selected from fluoro, -ON, =0, -NH2, -NH(01_3 alkyl), -N(01.3 alky1)2,
-OH, -001_3 alkyl); or WO 2010/100249PCT/EP2010/052799 6 aryl, heteroaryl, 4-7 membered
heterocycloglkWe all; 9 ahich groups are optionally substituted by one or rpgyesHbsliikeats selected
from: halo, -OH, -ON, -NH2, -NH(C1_3 alkyl), -N(01..3 alky1)2, -0C1,3 alkyl, -501,3 alkyl, aryl,
heteroaryl [which latter two groups can be substituted by one or more substituents selected from halo,
OH, -ON, 01,3 alkyl, -001,3 alkyl (which latter two alkyl groups are optionally substituted by one or
more fluoro atoms)], C1_, alkyl, 02-7 alkynyl, 03.7 cycloalkyl, 4-7 membered heterocycloalkyl (which
10latter alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are optionally substituted by one or more
substituents selected from fluoro, -ON, =0, -NH2, -NH(C1_3 alkyl), N(C1_3 alky1)2, -OH, -00Rsalkyl)];
15Rsreprese ; or 01, @é X g +ad-SAalkyl, 03,6 alkynyl, 4-7
membered hﬁi%ﬁgﬁymo_zﬁa g%hﬁgéﬁgégiﬁéﬁﬁy g@lﬁ%%(w ich latter four groups are
optionally substituted by one or nfore2¥ihstifererté P 0¥BIe{aHoM O ARIRS 2aenePienaly3 alkyl, -OH,
-001_3 alkyl, -NH2, -NH(01_3 alkyhsNRdhalkyd 2);ra5r88ueatiu&Risincependentlyiuenresants
hydrogen,halo, -ON, C1_7 alkyl,%?@qll%;% C cycloalkyl, 01,5 alkyl-0-, C37cycloalkylCO_2
alky1-0-, 4-7 membered heterocycigalkyl-C2 34Iky T-0, (in which latter six groups the alkyl, alkynyl,
cycloalkyl or heterocycloalkyl fragments are optionally substituted by one or more substituents
selected fromi@yad, -ON, =0, Ohhd&8dn3ealkyteghtd@nt-Nidr0dsB, atkyla k(013 alky1)2 or by one or
more 01,3 alkyl groups, which can ional i %/ }] ;or WO
2010/100249PCT/EP2010/052799 %éﬁﬁlggr ﬁé}tle\?glirﬁj%%v 'giac Gl %@ﬁ@e p%?é?aon ha fﬂ’bf(éﬁputed by
one or more substituents selected fronf¥aRs KPENS ORE: @A figrembered heterocycloalkylene

10 ring;
R® represents hydrogen or Cq.s alkyl;
W represents -C(O}-, -S{O)-, -S(O)-, -C(O)O-, or
15 -C(OINR™, which groups are bound to the nitrogen of the ~NR"-

moiety via carbon or sulfur atom;
R® represents hydrogen or C,.3 alkyl;

20 M represents Cq.7 aikyl, Caz cycloalkyl, both of which groups are
optionatly substituted by one or more groups seiected from:
fluoro, -OH, -CN, -NH,, -NH(C1.5 aikyl), N(C1.5 alkyl),, -OCy3 alkyl,
-3C4.3 alkyl, aryl, heteroaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH,

25 -CN, Cy.5 alkyl, OCy.4 alkyl (which iatter two alky! groups are
optionally substituted by one or more fluoro atoms)],
Cy.7 alkyl, Co7 alkynyl, Cs7 cycloalkyi-Cyop alkyl, 4-7 membered
heterocycloalkyl-Co.; alkyl {(which latter alkyl, alkynyl,
heterocyctoalkyl or cycloalkyl groups are optionally substituted by

30 one or more substituents selected from fiucro, -CN, =0, -NHa,
-NH(C1.5 alkyl), -N(C1.5 alkyl)p, -OH, -OC1. alkyl); )

ar



-0C1_3 alkyl (in which latter two groups the alkyl fragments are 5optionally substituted by one or more
fluoro atoms); represents -C(0)N(R8)-, -N(R8)C(0)-, -S(0)2N(R8)-, - N(R8)S(0)2-, - N(R8)C(0)N(R8)-,
-0C(0)N(R8) @k MR$4(0)0-; toArepresents hydrogen, 01,8 alkyl, C3_8 alkypyhoai)shHejeroaryl,
aryl-C1.3alkyl-, C2_8cycloalkyl-00_3alkyl-, 4-7 membered heterocycloalkyl-00_ 3alkyl-,
heteroaryl-01.3alky1-, in which groups the alkyl-, alkynyl-, cycloalkyl- and heterocycloalkyl-fragments
are optionally substituted by one or more substituents selected from R9a and the 15aryl and heteroaryl
fragments are optionally substituted by one or more sybstituents selected from R8b; or A-L-together
represent one of the following groups 00 0,110,11 NZS N/ 20 in which Vrepresents a bond, -CH2CH2-,
-OH20H20H2-, wherein in each of the latter alkylene groups one methylene [-(CH2)-] unit can

optionally be replaced by an oxy %’q\,}gﬂg}bg@yj% éMé@ﬂeé @é@/{%g}gﬁ@mﬁrg, paterten! gm%lene unit

can optionally and independently be substituted by one or two o ollowing groups: fluoro, -ON, =0,
-NH2, -NH(C1t3 alkyl), N(C1,3 alR§apelicotly SETHEIRGDYRNIREAGHERHERINS ~peS 8 Rydrogen,
or 014 alkyl; each R9a independant)y@epresents-fluatpy cQibIk@N G, N2 NEICCL Bkalkyl),
-N(01,3 alky1)2, (in which latter fgg& rQ) Q?\%%@Qrgg rﬁﬁpéﬁ K pg\%) % %Qgggted by one or
more substituents selected from quo%’, ldg/lfl =0, -NH ﬂﬁl OEl 3 a?Fk ), l@(c ,3 alky1)2, -OH, -0C1..3
alkyl) or aryl substituted by one or more substifuents selected from halo, OH,

-CN, Cy3 alkyl, -OC4.5 alkyl (which latter twe alkyi groups are

optionally substituted by one or more fluorc atomsj], C+.7 alkyl,

C..7 alkynyl, Cs.; cycloalkyl, 4-7 membered heterocycloalkyl (which

10 latter alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are
opticnally substituted by one or more substituents selected from

fluoro, -CN, =0, -NHa, -NH(Cq. alkyl), N(C1.5 alkyl), -OH,

-OC.salkyl}];
15 R® represents hydrogen; or Cy.5 alkyl;
R® represents hydrogen; Ci.s alkyl, Csg alkynyl, 4-7 membered

heterocycioalkyl-Cop alkyl or Cascycloalkyl-Co.p alkyl {which latter four
groups are optionally substituted by one or more substituents

20 selected from fluoro, -CN, =0, Cq.z alkyl, -OH, -OC4.5 alkyl, -NH,,
“NH(C15 alikyl), N(C1.3 atkyl));

each R’ independently represents hydrogen, hailo, -GN,

C17 alkyl, Co7 alkynyl, Cur cycloalkyl, Cq.s alkyl-O-, Cascycloalkyi-

25 Coz atkyl-O-, 4-7 membered heterocycicatky-Cq. alkyl-O-, (in which
latter six groups the alkyl, alkynyl, cycloalkyi or heterocycloalkyl
fragments are optionally substituted by one or more substituents
selected from fluoro, -CN, =Q, OH, -OC.; atkyl, -NH,, -NH-C.; alkyl,
N(C1.5 alkyl); or by one or more Cy; alkyl groups, which can be

30 optionally substituted by one or more fluoro atoms});
or



heteroaryl [which latter two groups can be substituted by one or more substituents selected from halo,
OH, -ON, Ci_3 alkyl, 0C1.3 alkyl (which latter two alkyl groups are optionally substituted by one or

more fluoro\g@mﬁnﬁ,%g each Rgb represents independently halo, -OH, s @NgpihHgesNH(01,3 alkyl),
-N(01,3 alky1)2, -001_3 alkyl , -SC1_3 alkyl, aryl, heteroaryl [which latter two groups can be

substituted by one or more substituents selected from halo, OH, -ON, 01-3 alkyl, 001-3 alkyl (which
latter two alkyl groups are optionally substituted by one or more fluoro atoms)], C1-7 alkyl, C2.7
alkynyl, C3.7 cycloalkyl, 4-7 membered heterocycloalkyl (which latter alkyl, alkynyl, heterocycloalkyl or
cycloalkyl groups are optionally substituted by one or more substituents selected from fluoro, -ON, =0,
-NH2, -NH(01,3 alkyl), N(01,3 alky1)2, -OH, OCi_salkyl); 15 20 the salts thereof, particularly the

physiologically acceptable salts thereof, with organic.Qr i ic.aci S
2010/100249PCT/EP2010/052759°9 ?F\hae{s?é%% ek g‘garrn%b‘r%l %g?%}ﬁ(f%fj R Ofirs
20>NR | 62)/ 'Q3 64 in which one?bMRrasgbedipaiserigciamm bplg. OH, -CN, Cig alkyl,

-OC,3 alky!l (in which latter two groups the alkyl fragments are
5 optionally substituted by one or more fluoro atoms);

L represents -C(OIN(RE)-, -N(R®IC(O)-, -S{O1N(R®)-, - N(RHS(0)s-,
- N(ROC(OIN(R®)-, -OC(OIN(R®)- or -N(RHIC(O)O-;

10 A represents hydrogen, Ci.g alkyl, Csg alkynyi, aryl, heteroanyi,
aryl-Cy.aaltkyl-, Cagoycloalkyl-Coaalkyl-, 4-7 membered helerocyclo-
alkyl-Cgsalkyl-, heteroaryl-Cy.salkyl-, in which groups the alkyl-,
alkynyl-, cycloaikyl- and heterocycloaikyl-fragments are optionally
substituted by one or more substituents selected from R and the

13 aryl and heteroaryl fragments are optionally substituted by one or
more substituents selected from R®:

or

A-L- together represent one of the following groups

20
in which
Y represents a bond, -CH>CH,-, -CH;CH>CH,-, wherein in each of the
latter alkylene groups one methylene [-{CH>)-] unit can optionally be
replaced by an oxygen atom, a ~NH- or —-N(C,.3 alkyl)- group and
25 each methylene unit can optionally and independently be

substituted by one or two of the foliowing groups: fluoro, -CN, =0,
-NHa, -NH{C1.5 alkyl), N(Cy.5 alkyl),, -OH, -OC zalkyl);

each R® independently represents hydrogen, or Cy; alkyi;



the otherrepresents -N=; 10 one of Z1, Z2 and Z3 independently represents -C(R7)= or -N=; and the
other two of Li, Z2 and Z3 represent -0(1R7)=; '5 20 02, Q3 and CY respectively represent -C(R2)=,

-0(R3)= an%;g%@:{io%gany one or two of Q2, Q3 or Q4 may alternativel)ﬁ, ‘i‘%ﬁj%ﬁﬂ%@%m'y
represent -N=; représents halo, OH, -ON; 01-3 alkyl, Cm alkynyl, 0014 alky? which latter three groups

are optionally substituted by one or more substituents selected from fluoro, -ON, =0, OH, -OCH3,
-0CF3; WO 2010/100249PCT/EP2010/052799 10 R2, R3 and IR independently represent hydrogen,
halo, -ON; 01-3 alkyl, 0C1,3 alkyl, which latter two groiips are optionally substituted by one or more
substituents selected from fluoro, -ON, =0, OH, -OCH3, -00F3; 5 Ra, Rb independently represent
hydrogen, 01,3 alkyl, or both together with the carbon atom which they are bound to, form a 03-7

cycloalkylene fing, gea 4-6 membered NeloIRveloalkveNR ingidq

-CN, =0, -NHa, -NH(C1.5 alkyl}, -N{C_5 alkyl)s, -OC.saikyl, Cigalkyl,
(in which iatter four groups the aikyl, fragments are optionally

3 substituted by one or more substituenis selected from fluoro, -CN,
=0, -NH,, -NH(C5 alkyl), N(C+.5 alkyl)s, -OH, -OCy.; alkyl) or aryi,
heteroaryl [which latter two groups can be substituled by one or
more substituents selected from halo, OH, -CN, Cy_; alkyl, OC,.5 alkyl
(which latter two alkyl groups are optionally substituted by one or

10 more fiuoro atoms)};

gach R*® represents independently halo, -OH, -CN, -NH,, -NH(C_; alkyl),

-N(Cq.3 alkyl)z, -OC4; alkyt , -SCy.5 alkyl,
aryl, heteroaryl fwhich fatter two groups can be substituted by cne or

15 more substituents selected from halo, OH, -CN, Cy; alkyl, OCy. alkyl
(which latter two alkyl groups are cptionally substituted by one or
more fluoro atoms}], Ci.7 atkyl, Car alkynyl, Caz cycloalkyl,
4-7 membered heterocycloalkyl (which latter alkyl, alkynyi,
heterocycloalkyl or cycloalkyl groups are optionally substituted by

20 one or more substituents selected from fiuoro, -CN, =0, -NHs,
-NH(C+.a alkyt), N(Cy3 alkyl),, -OH, OCqsalkyl);

the salts thereof, particularly the physiologically acceptabie salts thereof with organic or
inorganic acids or bases.



Rcindependently represents hydrogen or Ci.3 alkyl; represents -0(0)-, -3(0)-, -3(0)2-, -0(0)0-, or
15-C(0)NR-, which groups are bound to the nitrogen of the -NR- moiety via carbon or sulfur atom;
represents Gy falkyh.9s-7 cycloalkyl, both of which groups are either ungpbstitued,Q¢-sybstituted by
one or more fluoro atoms; 20or 01.7 alkyl, 03-7 cycloalkyl both of which groups are substituted by one
or more groups selected from -OH, -ON, -NH2, -NH(C1.3 alkyl), N(C1_3 alky1)2, -001-3 alkyl, -SC1_3
alkyl, aryl, heteroaryl [which latter two groups can be 25substituted by one or more substituents
selected from halo, OH, -ON, C1_3 alkyl, 0C1,3 alkyl (hich latter two alkyl groups are optionally
substituted by one or more fluoro atoms)], alkyl, Cy, alkynyl, 034 cycloalkyl, heterocycloalkyl (which
latter alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are optionally 30substituted by one or more
substituents selected from fluoro, -ON, =0, -NH2, -NH(01,3 alkyl), -N(01,3 alky1)2, -OH, -001.3 alkyl);
WO 2010/100048peSPrE Bamrsiospa0 tharwetrird fieERH2Heterocycloalkyl, all of which groups are
optionally substituted by one or more substituents selected from halo, -OH, -ON, -NH2, -NH(01_3
alkyl), -N(01_3 alky02, -001_3 alkyl, -S01.3 alkyl, 5aryl, heteroaryl (which latter two groups can be
substituted by one or more substitueﬂ\ts selected from halo, OH, -ON, 01_3 alkyl, 001_3 alkyl (which
latter two alkyl groups are optionally $ubst|tu,ted by one or more fluoro atoms)] Cl., alkyl, 02_7 alkynyl,

C3.7 cycloalkyl, heterocycloalkyl (w kyl, alﬂ/nyl heterocycloalkyl or cycloalkyl groups
are optionally substituted by one or mor¢ subs i@ Iectecr\ﬁom fluoro, -ON, =0, -NH2, -NH(01_3
alkyl), N(01,3 alky02, -OH, -001.3alkY % sgnts h n; or Ci_3 alkyl; 15 Rerepresents
hydrogen; C1_3 alkyl, 03_6 alkynyl, heteroCycloalkyl, eE)% I | (which latter four groups are

optionally substituted by one or more substituents sel Our& fluoro, -ON, =0, 01_3 alkyl, -001_3

alkyl); 20 R
b
R /N_Rc |
W
N
5 M
in which
oneofXand Y represents -N(R®)-; and
the other represents -N= ;

10
one of 2', 2 and Z* independently represents -C(R")= or -N=; and
the other two of Z', 2% and Z° represent -C(R')=;

Q4 @ and Q* respectively represent -C(R%)=, -C(R¥)= and -C(R*)=;
15 or any one or two of Q% Q° or Q* may alternatively and

independently represent -N=;

R’ represents halo, OH, -CN;
Ci3 alkyl, Cog atkynyl, OC3 alkyl, which latter three groups are
20 optionally substituted by one or more substituents seiected from
fluoro, -CN, =0, OH, -OCHjs, -OCF3;



each R7independently represents hydrogen, halo, -CN, 01.7 alkyl, 02.7 alkynyl, 03-7 cycloalkyl, -001.3
alkyl, -0C3_7cycloalkyl, -0037heterocycloalkyl, in which groups the alkyl fragments are optionally
substituted Qypnefmege substituents selected from 25fluoro, -ON, =0, @, ;001 3 alkyl, -NH2,
-NH-01_3 alkyl, -N(01_3 alky1)2); or aryl or heteroaryl, which latter two groups can be substituted by
one or more substituents selected from halo, OH, -ON, 01_3 alkyl, -001.3 alkyl (in which latter two
groups the alkyl fragments are 30optionally substituted by one or more fluoro atoms); represents
-C(0)N(R8)-, -N(R8)C(0)-, -S(0)2N(R8)-, - -N(R8)C(0)N(R8)-, -0C(0)N(R8)- or -N(R8)C(0)0-; WO
2010/100249PCT/EP2010/052799 12 Arepresents C1,8 alkyl, C3.8 alkynyl, aryl, heteroaryl,
aryl-Ci_salkylene, C3_8cycloalkyl-00_3alkylene, heterocycloalkylC0.3alkyl, heteroaryl-C,i_salkylene,
in which groups-t Ikyls alkynyl- lpalkyl- an ter céoa kyl-fragments are optionally
substituted bngﬁ?o?ﬁo%e substi‘trtfjde% ts%g%?e té?ﬁﬁ%r% %@%ﬁ nthlg}fgfy{;% heteroaryl fragments are
optionally substituted by Feb; or A« f@§et5Er replesention & Bpthecrenswna g@riisay  in which
Vrepresents a bond, -CH2-, -CH24biitutéeH@En2 GHroravhigrgif dn eachabthedatieroadyiane groups
one meth)élene [-(CH2)-] unit can %oeﬂpqg&mbemﬁedgaced by an oxygen atom, a -NH- or -NH(C1:3
alkyl) grotip and each methylene uRit can 6ptiohally afid independently be substituted by one or two of
the following groups: fluoro, -ON, =0, -NH2, -NH(C1,3 alkyl), N(01,3 alky1)2, -OH, -0C1_3alkyl); 20

R% R® independently represent hydrogen, Cq alkyl,

or both together with the carbon atom which they are bound to, form
a Cs7 cycloalkylene ring, or a 4-6 membered heterocycloalkylene

10 ring;
R° independently represents hydrogen or Cq.; aikyl;
W represents -C(O)-, -S{0)-, -S(O)x-, -C(O)YO-, or
15 -C{OINR"-, which groups are bound to the nitrogen of the —NR°-

moiety via carbon or sulfur atom;

M represents Cq alkyl, Cs.7 cycloalkyl, both of which groups are either

unsubstituted or substituted by one or more fluoro atoms:

20 or
Cu.7 alkyl, Cs.7 cycloalkyl both of which groups are substituted by one
or more groups selected from
-OH, -CN, -NHa, -NH{C.3 alkyl), N(Cy.3 alkyl);, -OC,.5 alkyi,
-SCq5 alkyl, aryl, heleroaryi [which latier two groups can be

253 substituted by one or more substituents selected from halg, OH,
-CN, Cy3 alkyl, OC45 alkyl (which iatter two alkyl groups are
optionally substituted by one or more fluoro atoms}],
Cs7 alkyl, Co7 alkynyl, Cs7 cycloalkyl, heterocycloatkyl {which latter
alkyl, alkynvi, heterocycloalkyt or cycloalkyl groups are optionally

30 substituted by one or more substituents selected from fluoro, -CN,
=0, -NH,, -NH(C15 alkyl), -N{C+3 atikyl)y, -OH, -OC..5 akkyl):

or



each R8independently represents hydrogen, or C13 alkyl; 25 each R9a independently represents
fluoro, -ON, =0, -NH2, -OH, C1,3alkyl, -0C1,3alkyl, -NH(C1_3 alkyl), -N(01,3 alky1)2 in which latter

three groupg, the,alkyliragments are optionally substituted by one or morg,syhstifugts sglected from
fluoro, -ON, =0, -NH2, -NH(C1.3 alkyl), N(C1k3 alky1)2, -OH, -0C1.:3 alkyl; WO
2010/100249PCT/EP2010/052799 13 5 to each R9b represents independently halo, -OH, -ON, -NH2,
-NH(C1.3 alkyl), -N(01_3 alky1)2, -001-3 alkyl , -801-3 alkyl, aryl, heteroaryl [which latter two groups
can be substituted by one or more substituents selectgd from halo, OH, -ON, Ci.3 alkyl, OC1.3 alkyl
(which latter two alkyl groups are optionally substituted by one or more fluoro atoms)], C1-7 alkyl,

C2_7 alkynyl, 03-7 cycloalkyl, heterpcyeteadkyy(whishigtieamiky biadkyndh heseracyie epliotary
N2, NH(CL 3 akyty NG 2 2y Pz%@%%‘é%ﬁ%% e e ™ =
physiologically acceptable salts thePeoh{RithNigfarmtsyinotyanichdiés or bases. 15 A further
embodiment of the present inventog. Gamprises caakgounds of the general formula I, namely
compoungs of formula la A LZIN %&I,%e%ewc}a%l%%ﬁ%ﬁer two groups can be substituted by one or
maore substituents selected from halg, OH, -CN, Cy.3 alkyl, OC4; alkyl
(which latter two alkyi groups are optionally substituted by one or
more fluoro atoms}],
Czalkyl, Cor alkynyl, Car cycloalkyl, heterocycloalkyl {(which latter
10 alkyl, alkynyl, heterocycloalkyl or cycloatkyt groups are optionally
substituted by one or more substituents selected from fluoro, -CN,

=0, -NH,, 'NH(C';.g alkyl), N(C1_3 alky!)z, ‘OH, —OC;.3aIkyl);

R® represents hydrogen; or Cy.; alkyl;
15
R° represents hydrogen; Ci alkyl, Css alkynyl, heterocycloalkyl, or
cycloalkyl {(which latter four groups are optionally substituted by one
or more substituents selected from fluoro, -CN, =0, Cy; alkyl,
~OC3 alkyl);
20
each R’ independently represents hydrogen, halo, -CN, Cy.7 alkyl, Ca.r
alkynyl, Cs.7 cycloalkyl, -OC,; alkyl, -OC; rcycloaliyl,
-OCssheterccycloatkyl, in which groups the alkyl fragments are
optionally substituted by one or more substituents selected from
25 fluoro, -CN, =0, OH, -OC,.5 alkyl, -NH,, -NH-C._; alkyl,
-N(Cm alkyl),); or
aryl or heteroaryl, which latter two groups can be substituted by one
or more substituents selected from halo, OH, -CN, Cy.; alkyi,
-OCq.3 alkyl (in which latter two groups the alkyl fragments are

30 optionally substituted by one or more fiuoro atoms);

L represents -C(OIN(R*):-, -N(R®YC(O)-, -S{OLN(RY-, - N(RHS(O)-,
-N{R®C(OINIR)-, -OC(OIN(R®)- or -N{(R®)C(0)O-;



20in which A, L, rin, Q2, Q3, Q4, R1, R6, Ra, Rh,Z 1 2 3, Z2, Z have the same meaning as defined in
any of the preceding embodiments, the salts thereof, particularly the physiologically acceptable salts

thereof With@{gﬁ@jﬁg&%Mg%iC acids or bases. WO 2010/100249PCT/EIP&%@!&%%Z?%SM A further
embodiment of the present invention comprises compounds of the formula T, namely compounds of

formula Ib N-R6lb vv: 5in which A, L, M, Q2, Q3, Q4, R1, Rs, R7, Ra. -b, 11 Re, W have the same
meaning as defined in any of the preceding embodiments, the salts thereof, particularly the
physiologically acceptable salts thereof with organic or,inorganic acids or bases. A further
embodiment of the present invention comprises compounds of the formula I, tonamely compounds of
formula Ic in which A, L, M, RI, R2, R3, R4, R6, Ra, Rb, Re, IN, z1, L Z3 have the same meaning as
15defined in apy of the precedingr embodim&nts thle éalts therpg%&%{gyolgw the physiologically

. .g SIkyl, Cag &l
acceptable salts thereof with organic of INorganic el SIS

2010/100249PCT/EP2010/0527 9% Asdiftiede efribbritpkyof e pylere riaieredietratamprises
compounds of the formula I, namely,semprundsof farammwastd Sin which groups the alkyl-, alkynyl-,

5 cycioalkyl- and heterocycloalkyl-fragments are optionally substituted
by one or more substituents selected from R* and the aryl and
heteroaryt fragments are optionally substituted by R*;
or
A-L- together represent one of the following groups
10

in which
v represents a bond, -CHy-, ~-CHzCH-, -CHCH,CH,-, wherein in each
of the latter alkylene groups one methylene [-(CH;)-] unit can
15 optionally be replaced by an oxygen atom, a —NH- or
—NH(Cs.; alkyl) group and each methylene unit can optionally and
independently be substituted by one or two of the following groups:
fluorg, -CN, =0, -NHa,, -NH(C1.3 alkyl), N(C1.5 alkyl),, -OH,
~OC aalkyly;
20
each R® independently represents hydrogen, or Cs5 alkyl;

each R™ independently represents fluoro, -CN, =0, -NH;, -OH,
Cisalkyl, -OC aalkyl, -NM(C,5 alkyl), -N{C+.5 alkyl); in which latter
25 {hree groups the alkyl fragments are oplionaily substituted by one or
more substituents selected from fluoro, -CN, =0, -NH,,
-NH(C1.3 alkyl), N(Cy; alkyl),, ~-OH, -OC, 3 alkyl;



in which A, L, M, R1, R2, R3, R4, R6, 122, R, Rb,W have the same meaning as defined in any of the
preceding embodiments, the salts thereof, particularly the physiologically acceptable salts thereof with
organic or IRgEIRRIE @Gids or bases. toln a further embodiment, in the genggalfesmiig s, L, M, Q2,
Q3, Q4, R1, W, 123, Fe, R5, R6, 122, Fr, Rb, Re, X, Y, Z1, Z2, Z3 have the same meaning as defined
in any of the preceding embodiments and represents -C(0)-, -S(0)2-, which groups are
bound to the nitrogen 150f the -NW- moiety via the carbon or sulfur atom; the salts thereof, particularly
the physiologically acceptable salts thereof with organic or inorganic acids or bases. WO 2010/
(10249PCT1EP20101052799 16 In a further embodiment, in the general formula I, A, L, Q2, Q3, Q4,
RI, R2, R3, R4, Rs, R65 Fe, Ra, Rb, Re, W, X, Y, Z1, Z2, Z3 have the same meaning as defined in
any of the pre % embodimen ,}, kyh, C3~4 cygloalkyl, bot hich groups
are optionally 85% gﬁuted by one Eﬁﬁgﬁ%‘?gﬁ%ﬁfgﬁ%ﬁ eﬁaﬁédmbfiﬁ:io%&-gﬁ?’-gﬁfeoﬁﬁgﬁl—%CBB alkyl,
-SC1_3 alkyl, aryl [which latter ar¥Group/'ehh Helsutidtitlitet %y 8H&!or more substituents selected
10from halo, OH, -ON, 01-3 alkyla80&aiad/(rich latter twogdadsgratps substntienaliyosalestituted

by one or nore fiuaro atoms)l, C gfoplll, Ot oycloaliol-pO-Ziallob gl tter lfobend sygloalky

groups are optionally substituted by one or more substituents selecte uoro, -ON, = H2,
-NH(02.3 alkyl), -N(01.3 alkyl)2, 151oa lzBe3wg alkyipreseargie meiisrealy pubstianiperag or
heterocycloalkyl, all of which groupsrare eptinoaky] sobstityied hyatgevdronpgcedisfifuents selected

from halo, -ON, 20-001_3 alkyl, q}efgrg%g%gﬁ&ﬂ&lﬂg‘! a&yvhig&!%tﬁ% &%élﬁa%agyﬁlgplkyl groups

are optionally substituted by one or mor ents selected from fluoro, - 3alkyl);  the
salts thereof, particularly the phySIEHSGIKHI I BlcR BiaoR SaRYY tHeR B HIRRIPORFEHEBPB5inorganic acids

or basesydn a further embodimenguissthe generadtay rutartido LLON, &2, 0FONRE B2IRS, R4, RS,
R7,Ra, Rb, Ra, W, X, Y, Z1, Z2, haye the ¢ eaning as defined in any of the preceding
embodiments and 30 REIURINS ST DEISERNY

the salts thereof, particularly the physiociogically acceptable saits thereof with organic or
inorganic acids or bases.
15

A further embodiment of the present invention comprises compounds of the general
formula I, namely compounds of formula la

i
LY/Z1 N H 4
2 I S>—N R
AN N
z \ o o N
R )=a’
b
R N—R la
/
W
N
M

20 inwhich A, L, M, @, Q% @* R', R®, R®, RE.R%, W, Z', Z% Z° have the same meaning as
defined in any of the preceding embodiments,
the salts thereof, particutarly the physiologically acceptabie salts thereof with organic or

inorganic acids or bases.



WO 2010/100249PCT/EP2010/052799 17 the salts thereof, particularly the physiologically acceptable
salts thereof with organic or inorganic acids or bases. In a further embodiment, in the general formula
I, A L, M, Q2sQ302#:R1, R5, R6, Fe, R5e,  125b, Re, Rb, Re, W, X, Yo Glnibé14RFaye the same
meaning as defined in any of the 5preceding embodiments and 1:22, R3 and IR'independently
represent hydrogen, fluoro, chloro- or -CH3 optionally substituted by one or more fluorine atoms; 10the
salts thereof, particularly the physiologically acceptable salts thereof with organic or inorganic acids or
bases. In a further embodiment, in the general formya I, A, L, M, 02, 03, 04, RI, R2, Fe, R4, R5, R6,
R7, Re, Rb, Re, W, X, Y, Z1, Z2, e have the same meaning as defined in any of the 15preceding
embodiments AndtheemahddBrant eprdentiyntepresimt s diuorinssQbinpibadkyilth«dGtE Myl in which
latter two groqpa';ntgg %Mgﬁg@%aﬁ%qgtionally substituted by one or more fluoro atoms;
represents independently halo, -ON,alkyl, Ci..7 alkyl (which latter two groups are optionally substituted
by one or more fluor atoms; 20 each R9b 25the salts thereof, particularly the physiologically
acceptable salts thereof with organigor inggganic acids or bases. WO
2010/100249PCT/EP2010/052799 18 In a further embodiment, in the general formula I, A, L, M, Q2,
Q3, Q4, Ri, R2, R3, R4, Rs, R6, 127l; O R AN, X, Y, Z1, 221, Z3 have the same meaning as
defined in any of the preceding embodi and N R

5 inwhich A, L, M, @% Q% @4 R, R®, R7, R?, RP, R°, W have the same meaning as defined
in any of the preceding embodiments,
the salts thereof, particularly the physiologically acceptable salts therecf with organic or

inorganic acids or bases.

A further embodiment of the present invention comprises compounds of the formula |,
10 namely compounds of formula le

in which A, L, M, R", R, R%, R, R%, R%, R", R°, W, Z', Z%, Z° have the same meaning 2as
15 defined in any of the preceding embodiments,
the salts thereof, particularly the physiclogically acceptabie salts thereof with organic or

inorganic acids or bases.



each R6b 10each Rth independently represents fluoro, -CN, 01.3alky1, -001.3alkyl in which latter two
groups the alkyl fragments are optionally substituted by one or more fluoro atoms; represents
independeniy;,hala, ifylNs -0C1.3 alkyl, C1.7 alkyl (which latter two groups gre,pplinally,sybstituted by
one or more fluoro atoms; the salts thereof, particularly the physiologically acceptable salts thereof
with organic or isinorganic acids or bases. In a further embodiment, in the general formula I, A, M, Q2,
Q3, Q4, Rl, R2, R3, R4, Rs, Rs, 127, R, Rb,W, X, Y, Z1, Z2, Z3 have the same meaning as defined in
any of the preceding embodiments and 20 represents,zC(0)N(R8)- or -S(0)2N(R8)-, which groups are
bound to the 9-membered fused heteroaromatic scaffold via the carbon or sulfur atom, respectively; or
25A-L-together represent one of the following groups in which WO
2010/100249RGT/RE2OANIGAIA 1 IRRISSTALS A IPBG LR oo HABHZ: FHRGHRGH2-, which
latter alkylene groups can optionally be substituted by one or two of the following groups: fluoro, -ON,
-001.3alkyl); STHENIFLTARG &S PAFEETKRAhe physiologically acceptable salts thereof with organic or
inorganic acids or bases. In a further embodiment, in the general formula I, A, M, Q2, 03, Q4, RI. R2,
R3, R4, R5, R6, 127, Ra, Rb, Re, W, X, Y, Z1, Z2, Z3 have the same meaning as defined in any of the
10preceding embodiments and represents -C(0)NH-
membered fused heteroaromatic sc%‘ffold \F/{ia the cagrbon Ifur gtoge, respectively; 15
| | R

in which A, L, M, R", R%, R®, R*, R®, R’, R®, R", R®, W have the same meaning as defined
in any of the preceding embodiments,
the salts thereof, particularly the physiologically acceptable saits thereof with organic or

inorganic acids or bases.

10 in a further embodiment, in the general formula |, A, L, M, 0%, @%, & R', R R® R*, R’
R®, R", R R®, R%, X, Y, Z', Z%, Z* have the same meaning as defined in any of the
preceding embodiments and

W represents -C(O)-, -8(Q),-, which groups are bound fo the nitrogen
15 of the —NR" moiety via the carbon or sulfur atom;

the salts thereof, particularly the physiologically accepiahle salts thereof with organic or

inorganic acids or bases.



the salts thereof, particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases. In a further embodiment, in the general formula I, L, A, M, Q2, 03, Q4, R1, R2, R3,

R4, Rs, 20%@03@11393\{\‘(49?(, Y, Z1, Z2, Z3 have the same meaning as defingdipapyRkihg preceding
embodiments and 25 each Fe represents hydrogen, halo, Oi-5 alkyl-O-, C3_5cycloalkyl-00.2alky1-0-,

4-5-membered heterocycloalkyl-00..2 alkyl-O- (in which latter three groups the alkyl, cycloalkyl or
heterocycloalkyl fragments are optionally substituted by one or more substituents selected from fluoro,
-0014 alkyl or by one or more C1_3 alkyl groups, which can be optionally substituted by one or more
fluoro atoms); 30the salts thereof, particularly the physiologically acceptable salts thereof with organic
or inorganic acids or bases. WO 2010/100249PCT/EP2010/052799 20 In a further embodiment, in the
general formula 1, L, M, Q2, Q3, Q4, RI, R2, 123, R4, R5, R6, Fe,zRe REJVV1 XkY,31, 422,51 hsave the
same meanin@“a%ft!'éh?f%mﬁOéiﬁ?%ﬁ:tﬁéﬂﬁﬁé@é‘@ﬁéf@'ﬁﬁﬁ@din%r#ts%n@% ArPrBeits FydRogBn, Ci.6
alkyl, Cm alkyRry) RFheRYR*DW8; emBéret] hetereaihd, Lohe cyetonalldCafidadikyl a4-6fthembered
heterocycloalLﬁyljég%gr?gag%o%ng&ytjs-g%éalkyl-, 5-6-membered heteroaryl-Ci_salkyl in which groups

10the alkyl-, alkynyl-, Cycloalkyl- and heterocycloalkyl-fragments are optionally substituted by one or
two substituents selected from R9a and the phenyl, thienyl ni( yridyl fragments are optionally
substituted byBne or two substt EHE SHE&EE 1oth Rt EGRh PeS" SL Ko 96 hdpendenty
represents fluoro, phenyl, C1.2alkyiti@@Hvsliplintddiolatier ovogroges pyedptioddlyrsubstituted by

one to three fluoro atoms; represgptsdndgpenginily-fiuares chiarg, Rremaenil o4 AlkKl cnlsk2 alkyl

which latter two groups are optionally substituted by one or more fluoro;
group P arylygroup can %e sgbstituted by one or more substituents selected

10 from halo, OH, -CN, Cy.3 alkyl, OCy; alkyl (which latter two atkyl
groups are optionally substituted by one or more fluoro atoms}],
Cs.7 alkyl, Car cycloalkyl-Co-alkyi (which latter alkyl and cycloalkyl
groups are optionally substituted by one or more substituenis
selected from fluoro, -CN, =0, -NH;, ~-NH{(C.5 alkyl), -N{C1.5 alkyl),,

15 -OH, -OC+.5 alkyl);
or
ary!, heteroaryi, 4-7 membered heterocycloalkyl, aii of which groups
are optionally substituted by one or more substituents selected from
halo, -CN,

20 -OC3 alkyl, Cy7alkyl, Cs7 cycloalkyl, (which latier alkyl and
cycloalkyl groups are optionally substituted by one or more substitu-
ents selected from fluoro, -CN, -CCy.aalkyl};

the salis thereof, particularly the physiologically acceptable salts thereof with organic or

25 inorganic acids or bases.

In a further embodiment, in the general formula I, A, L, M, @4, @% Q% R', R? R® R* R’
R, R, R° R°, W, XY, 2" 2% Z° have the same meaning as defined in any of the

preceding embodiments and
30

R® reprasents hydrogen, Cq.s alkyl, Cascycioalkyl-Co.s alkyl, which latter
two groups are optionally substituted by one or more subsfituents
selected from fluoro, -OCHa, -NH({C15 alkyt), N(Cy4 alkyl),;



the salts thereof, particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases. 25 In a further embodiment, in the general formula |, A, L, Q2, Q3, Q4, RI, R2, R3, R4,

R5, R6, R7 R, Rb1BsiW, X, Y, ZI, 22, Z3 have the same meaning as dgfipgeip;aly.9§the
preceding embodiments and WO 2010/100249PCT/EP2010/052799 21 represents C1.6 alkyl, C3_6

cycloalkyl, 4-6-membered heterocycloalkyl, all of which groups are optionally substituted by one or
more groups selected from fluoro, -OH, -ON, -NH2, phenyl, -CF3, 01-2 alkyl, 503_5 cycloalky1-00.1
alkyl; or phenyl, 5-6-membered heteroaryl both of which are optionally substituted by one or more
substituents independently selected from fluoro, chloro, methyl, -CF3, methoxy; 10the salts thereof,
particularly thenphysiolagieat|\paceapiabtaspiligthietpafwiboergaric eitnorgasio/acisigatibases. In a

further embodiirqag tnﬂ%‘éﬂ‘é&&r’h@éﬂéorm“'a I, A, L, M, Q2, Q3, Q4, R2, R3, Fe, R5, R6, R7, Ra, Rb,
Re, W, X, Y, Z1, 72, ave the same meaning as defined in the any of the preceding embodiments

and 15 represpnigifiuasios eblarendaomen end-alighials 2 alkoxy, titeddttef, wo mtorhofritich are
optionally subgtituied py RRgPre Moge Buoso;, . the salts thereal, narficularly 1he physiologically

acceptable salts thereof with grganic or 20inorganic acids or bases. In a further embodiment, in the
general formuPAS°KM9 RMRSSS3GRR 1, R2, R3, R4, R5, R6, R7, W, X, Y, Z1, Z2, Z3 have the same
meaning as defined in any of the preceding embodiments and 25 Ra, Rb and Rerepresent hydrogen,

the salts thereidf, BaeicURirly the prigsietegiciliseamseptabieraat fhereotie-orydic eptinoadanic

acids or bases. WO 2010/10024 941l RRANL O/ 198 2 A A HEtBRambodiment of the present
invention comprises compounds of the formula I, namely compounds of formula le 5

10 the salis thereof, particularly the physiologically acceptable salts thereof with organic or

fnorganic acids or bases.

In a further embodiment, in the general formula i, A, L, M, @% @% Q% R, R? R°, R* R’
R%, R’,R% R" R°, W, X, Y, Z' Z% Z® have the same meaning as defined in any of the

15 preceding embodiments and

each R*™ independently represents fluore, -CN, Cygalkyl, -OC salkyt in which
latter two groups the alky! fragments are optionally substituted by
one or more filuoro atoms;
20
each R™ represents independently halo, -CN, -OC.5 alkyl, Cy.7 alkyl (which
latter two groups are optionally substituted by one or more fiuoro

atoms:

25 the salts thereof, particularly the physiclogically acceptable salis thereof with organic or

inorganic acids or bases.



in which Arepresents hydrogen, C1_ alkyl, phenylpropargyl, phenyl, C35cycloalkyl-00_2alky1-,
tetrahydrofuranyl-00_2alky1, pyrrolidinylCo_2alkyl, piperidin-00_2alkyl, pyridyl-C1,2alkyl-, in which
groups the @é@%@h}@%—, cycloalkyl- and heterocycloalkyl-fragments are Qptiopally, skbsituted by one
or more substituents selected from R9a and the phenyl and pyridyl fragments are optionally
substituted by one or more substituents selected from R9b; 15 each R9aindependently represents
fluoro, Ci2alkyl, -0C1.4alkyl in which latter two groups the alkyl fragments are optionally substituted by
one or more fluoro atoms; 20each Febrepresents indgpendently fluoro, chloro, bromo, represents
-C(0)NH- or -S(0)2NH-, which groups are bound to the 9-membered fused heteroaromatic scaffold via
the carbon or sulfur atom, respectively; 25 represents -C(0)-, -S(0)2-; WO
20101100249PCDEP20101052799 23 represents CIA alkyl, C3-6 cxcloalkyl vvﬁhicp Iatter‘itwg groups
are optionally 'Sub&tihesemyushaent e gonge etad fok Mido, QO -BNRINRI2ROHRRYI, CF3,
01_2 alkyl, cyslymapyi-metRy| vEOK, nembEEnEs nxesanysartetralayiirgty anfihdadthaafwhich groups are

optionally subg;ggég% %4 glal%g{%%uor phenyl, thienyl both of which are optionally substituted by
one or twq substituents mc?ependenty selected from fluoro or chloro, 10 represents fluoro, chloro,

bromo, CH3, CH2F, CHF2, CF3, -00H3; R4represents hydrogen féuor . 15R@Qrepresents hydrogen;
013 sk, G4 Rioalkyl-00.1 ERGRSARTEN EHEF T D kot Ry S oL B She o
more substituents selected from flitrow@0kBpsNik(aly Fradioytytsl (CLoiatiafiy U tRTUREpresents
hydrogen, halo, -0C1_5alkyl, in whigh,latis/graie Sashalkyl 20is optionally substituted by one or more

fluoro atoms; R7-z1 and R7-"independently represent hydrogen or fluoro; the salts thereof, particularly

the physiologically acceptable salts thereof with organic or inorganic acids or bases.
10 each R® represents independently halo, -CN, -OC4.; alkyl, C,_; alkyl (which

latter two groups are optionally substituted by one or more fluoro

atoms;

the salts thereof, particularly the physiologically acceptable saits thereof with organic or

15 inorganic acids or bases.

in a further embodiment, in the general formula I, A, M, @2, @% Q% R', R%, R®, R*, R®, RS,
R, R* R" R°, W, X, Y, Z', Z% Z° have the same meaning as defined in any of the

preceding embodiments and

20
L represents ~-C(QIN(R®)- or -S(O),N(R®)-, which groups are bound to
the 9-membered fused heteroaromatic scaffold via the carbon or
sulfur atom, respectively;
or
25 A-l- together represent one of the following groups

in which



25 WO 2010/100249PCT/EP2010/052799 24 TERMS AND DEFINITIONS USED The phrase
"pharmaceutically acceptable” is employed herein to refer to those compounds, materials,
compositiongAadiasgnasage forms which are, within the scope of Ssoundyngdical iggent, suitable
for use in contact with the tissues of human beings and animals without excessive toxicity, irritation,
allergic response, or other problem or complication commensurate with a reasonable benefit/risk ratio.
As used herein, "pharmaceutically acceptable salts” refer to derivatives of the disclosed compounds
wherein the parent compound is modified by making agid or base salts 10 thereof. Examples of
pharmaceutically acceptable salts include, but are not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic residues such as carboxylic acids; and the

like. The phargaceutically acceptgg&eg%,;% inglude the gp@ﬁ@ﬁ@gj&g&ﬁg&g;%ﬁi% fhe.guaternary

ammonium salts of the parent compound formed, for example’?, rom non-toxic inorganic or organic
acids. 15The pharmaceutically acE&paRfelsaRs sethePiresthtmsebRiriaRRN 8yithesdbfrom the
parent compound which contains aiagitarasidicineedety By -conyvemional chemical methods.

Generally, sudhsalis s rsRated iy reagna e fIpe Acid ot Dok sl iessscompounds

with a stoichiometric amount e appropria e or-acid ih water or in an organic'solvent, or in a
mixture of the RRBIATERFEROTRIFE§ueous media like 20ether, ethyl acetate, ethanol isopropanol, or
acetonitrile are preferred. Lists of suitable salts are found in Remington's Pharmaceutical Sciences,
17th ed., Mack Publishing Company, Easton, Pa.. 1985, p. 1418, the disclosure of which is hereby
incorporated U AdterapcRmESQmpIbd oihsrasmae Sy fbtile Q411G e BLHRSF heRoMp&inds which
are the 25subRGRIf fiisrieserintiorzineftid haith st Lemroestiicied thereio isalig aktieh are prepared

from pha{macghétgggu.ygaeg‘qgg&ﬁpé%@ggé or bases, including organic and inorganic acids and bases. If
the preferred compound is basic, salts may be prepared from pharmaceutically acceptable acids.

When selecting the most preferred salt, or tg @Efy wheth alt or the neutral com ng is used"
properties sugn as bioavailabiIity,r%gﬁ%t%f Uradli Q%E&’b\ﬁﬁﬂy HeEP %ﬂ%ﬁrﬁ’f@%ﬁﬁw f Mito
consideration, inter alia. WO 2010£r06240 REGIFERRZOIDDB 27O 2boBUitalte prxmaceutically
acceptable acids include acetic agigmoanzeressiphonic acid (besylate), benzoic acid,
p-bromophenylsulphonic acid, camphorsulphonic acid, carbonic acid, citric acid, ethanesulphonic acid,
fumaric déid, gluconic acid, glutamic acid, hydrobromic acid, hydrochloric acid, hydriodic acid,
isethionic acidthmaetitsdorteniabeiti Baaiy, theality sicidgicrll delie kelde swith teesufipltb migatic gmesylate),
mucinic acid, piiigafdQ@liFaeick pamoic acid, pantothenic acid, phosphoric acid, succinic acid,
sulphuric

In a further emboediment, in the general formulza |, L, A, M, @2 @% @4 R", R? R, R*, RS,
20 R5R%R°, R W, XY, Z' Z% Z° have the same meaning as defined in any of the
preceding embodiments and

each R’ represents hydrogen, halo, Ci.s alkyi-O-, Csscycloalkyl-Cy.p alkyl-O-,
4-5-membered heterocycloalkyl-Co., alkyi-O- (in which latter three
25 groups the alkyl, cycloalkyl or heterocycloalkyl fragments are
optionally substituted by one or more subsfituents selected from
fluoro, -OC+_5 alkyi or by one or more Cq; alkyl groups, which can be
optionaily substituted by one or more flucro atoms);

3¢ the salis thereof, particularly the physiologically acceptable salts thereof with arganic or

inorganic acids or bases.



acid, tartaric acid, p-toluenesulphonic acid and the like. Examples of pharmaceutically acceptable salts
include, without being restricted thereto, acetate, benzoate, hydroxybutyrate, bisulphate, bisulphite,
bromide, bU\Wﬁ%}eﬂﬂ@@t& caproate, chloride, 10chlorobenzoate, citrate,l,@i{lm%&mgsphate,
dinitrobenzoate, fumarate, glutaminate, glycollate, heptanoate, hexyne-1,6-dioate, hydroxybenzoate,
iodide, lactate, maleate, malonate, mandelate, metaphosphate, methanesulphonate,
methoxybenzoate, methylbenzoate, monohydrogen phosphate, naphthalene-1-sulphonate,
naphthalene-2- sulphonate, oxalate, phenylbutyrate, ghenylproprionate, phosphate, phthalate,
15phenylacetate, propanesulphonate, propiolate, propionate, pyroglutaminate, pyrophosphate,
pyrosulphate, sebacate, suberate, succinate, sulphate, sulphite, sulphonate, tartrate, trifluoroacetate,
xylenesulphonate and the like. "Isomers": It will be appreciated that the compounds of the present
invention may'BGrtiThes senbpdiaretalymrasrrialjosubsitke MR B KRS KioRhdterBreRhey may
be isolated 20/7 ra¢eRri®ROrw MpicalyZcivedosms Gendriesniaf helethossaspondingenantiomers or
d!asteromers)_p}gc%%g)zél@rjrﬂ)%t@‘m;é-;ﬁig gngnantiomer or a dlastgreomgr of a compound of Formula | may
display superior activity compared with the other. When required, diastereomers may be separated
from diastereomeric mixture of the compounds using conventional, e.g. 25 fractional crystallisation or
HPLC techniqhes. The desired elATGTHGTS RIAPES GHETal By m i Ul kRt R 6 B Sl
man in the art i.e. by reaction of thetegeprdpriate optically active starting materials under conditions
which will not cause racemisationQL&RIREHSAI0RIKLE; AcchisMResl methadhdydeastionef the
appropriate starting material with %'chi@ au?éililz}rg_' vhich can ﬁsqf%JI:)tse%uq[}ély b{ rlemog\}/_e% at a suitable
stage, by 30 derivatisation (i.e. ar&&6IUtoH THCITAinG & tynamic resolutiony for Exampld With°a
homochitdl acid followed by sepdfsiaiybf thiey dihstereetiaticaeriviivercippphvestionial arfeans such

as chromatography (see for exanpie,1hgmassdtulsckpomt 8l thoMasifRrm < 4R8%3iorm 487-2444), or

by reaction with an appropriate chirgl reagent or chiral catalyst WO 2010/100249PCT/EP2010/052799
2% all under conditions known to 818 SBLERELSATE & MAEN THRRRAR 268 40 77814, Chem. 1995.60
1590-1594). Compounds of the irvéstititerby aentaindsubidtbenidseladzddiomh i exist as E

(entgegen) and Z (zusammen) geometric isomers about each individual double bond. All such isomers

and mixtures thereqf.are included within the _scope of the invention. poun f the jnvention may
2150 exhibht TS, Al SHEFEARTE SRR LD et a0 s WA Y O Eeope of

the invention. For instance, a congisumdcantainiag thdieneiytguatititedziyidazolétandyde considered
to be identical to a 10correspondiggg@mpound containing a "3H-benzim dazole” moiety. All chiral,
enantiomeric, diastereomeric, racemic forms, tautomeric and all geometric isomeric forms of a
structure are included within the scope of invention, unless the specific stereochemistry or isomer form
is specifically #aiic&&d. ObviouslsentesesthirtanbicieidphiarmacogicatyenSsteffattive and most free
from sidegffects is preferred. 15 The, §lém§mmtt§{tgmﬁ',r&%@tgyg Shaernsludestauteratect
compounds of general formula 1, i.e. in which one or more hydrogen atoms, for example one, two,
three, four or five hydrogen atom&' HP%r?eB‘I%"@ed by the hydrogen isotope deuterium. 20The term
"C1_3-alkyl" (including those which are part of other groups) means alkyl groups with 1 to 3 carbon
atoms, the terfg Ghratkylesn ﬁoarﬁgﬁh%dpﬁwdwé BeskBikMl-os Qs Wvithr 149 4rgankad atoms,
the term "C1_6-alkyl" means branched and unbranched alkyl groups with 1 to 6 carbon atoms and the
term "Ci_8-alkj" H&% %Cla%%é%%f}%nd unbranched alkyl groups with 1 to 8 carbon atoms. Examples
include: atethyl, ethyl, n- 25propyl, /so-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,

neopentyl, n-hexyl,
penty in g/further embodiment, in the general formula 1, A, L, @4 @°, @* R", R? R®, RY, R%, R®,
R7,R* RP R°, W X, Y,Z' Z% Z® have the same meaning as defined in any of the
preceding embodiments and



n-heptyl and n-octyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, etc. may optionally also be
used for the groups mentioned above. Unless stated otherwise, the definitions propyl and butyl include
all the possihlg isMGHGforms of the groups in question. Thus, for examplgyEepw insivsies n-propyl
and iso-propyl, butyl includes iso- 30butyl, sec-butyl and tert-butyl. The term "alkyl" also includes alkyl
groups wherein 1-3 hydrogen atoms are replaced by fluorine atoms. WO
2010/100249PCT/EP2010/052799 27 The term "C.,_"-alkylene" wherein n is an integer 1 to n, either
alone or in combination with another radical, denotes gn acyclic, straight or branched chain divalent
alkyl radical containing from 1 to n carbon atoms. For example the term C1.4-alkylene includes
-(CH2)-, -(CH2-CH2)-, -(CH(CF-13))-, -(CH2-CH2-CH2)-, -(C(CH3)2)-, -(CH(CH2C1-13))-,
-(CH(CF13)- H)-, -(CH2-CH( - =(CH2- -CH2- - (CH2- - -
-(CH(CH3)-CH2- CH2)-, -(CH2-§H cpﬁ%gg(g:ﬁ‘é)%%cgbﬁ-%@%%-, J’?c%‘ %3%@%%“03@1’
-(CH(OH3)-CH(OH3))-i - (OH2-CRI(EHStshFIRURECIR Crivad R eiapilied CHPEHPCRITT YRS,
-(CHCH(CH3)2)- and - C(OH3)(GidRckH3)rohaTibeterdm: OSng-eyeloptkyiyl (Wasyding shgse which are
part of ot@er groups) means cycliggalléc% E’QH}?%M@I fo8 carbon atoms and the term "Cm-cycloalkyl
means cyclic alkyl groups with 3 {06 carbon’atoms. Examples include: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohep®IRbeEytBEcRsRREratsbaisenzad e elstifrpsttetaredyao 0ol
ciAo3(r)c>6 co 15Unless otherwisersiaiad: theceyclicradky|giatips:may Hepsubstilyteddaeonear more
groups selected from among me thyl, iso-propyl, tert- ydroxy, fluorine, chlorine, bromine
and iodine. These cycloalkyls m@éﬁ%i%ﬁﬁly@é@%nﬁ ate g&?{!ej. used) to a benzene ring, so that
nine- to twelve-membered bicyclic heterocycles are formed. 20The term "C2_6-alkenyl” (including
those whigh argepaiitohetbel; paeitRsarneansipenchies arddspbiascand hlkenyharoopamitbr2 to 6
carbon atoms, provided that ttbeglshave at least one double bond. Alkenyl groups with 2 to 4 carbon

atoms are pre e?F%ﬁ?'&an?p es inclide: ethenyl or vinyl, propenyl, butenyl, pentenyl, or hexenyl.

Unless stated iatheinse oot RfisritionsHergpesyl, ibrtenyl, penfemybrof hekerlyiRAdvidr alkthe
possible isomeric25farms gf the groups inquestian. This. ol sxamlen poReRY iclules, 1-propeny
and 2- WO 21110/1 0’249PC_T/EF’§O’]%/05279 28 propenyl. %ﬁlﬁnyl includes l-bu?enyl, %_butenyl
and 3-butenyl PEFREY EMBRSFERYIS Ethethy1-2-propenyl etc. The term "C2.7-alkynyl" (including those
which aré’part of other groups) means branched 5and unbranched alkynyl groups with 2 to 7 carbon
atoms, provid&i that they have atdeeastents fluoro, chioro, bromo, Cq alkyl, C+; alkoxy, the latter two

groups of which are optionaily substituted by one ore more fluoro,

the salts thereof, particularly the physiologically acceptable salts thereof with organic or

20 inorganic acids or bases.

In a further embodiment, in the general formula §, A, L, M, @%, Q% @* R\, R . R®, R*. R®,
RS, R™, W, X, Y, Z', Z%, Z° have the same meaning as defined in any of the preceding

embodiments and
25

R? R® and R® represent hydrogen,

the salts thereof, particularly the physiologically acceptable salts thereof with organic or
inorganic acids or bases.



one triple bond. Alkynyl groups with 2 to 4 carbon atoms are preferred. Examples of these include:
ethynyl, propynyl, butynyl, pentynyl or hexynyl. Unless stated otherwise, the definitions propynyl,
butynyl, perymyhanrgdgxynyl include all the possible isomeric forms of the greuRs, insuestion. Thus,
for example, propynyl includes 1-propynyl and 2- 10propynyl, butynyl includes 1-butynyl, 2-butynyl and
3-butynyl, 1-methyl-I-propynyl, 1- methy1-2-propynyl etc. The term "halo" or "halogen”, when used
herein, includes fluoro, chloro, bromo and iodo. Unless stated otherwise, fluorine, chlorine and
bromine are regarded as preferred 15halogens. The teym "4-7 membered heterocycloalkyl" means
stable 4-, 5-, 6- or 7-membered monocyclic heterocyclic ring systems which may be both saturated
and monounsaturated. One or two of the ring carbon atoms may independently be replaced by
heteroatoms 20which are selected from among oxygen, nitrogen and sulphur, the latter two of which
heteroatoms May RGN EReHXRIi SEINSEIBr KT IRTBGaRrsgR LT BIndaIfb e feieBiebiously
mentioned hetesoeyclesimaybe difkseduia the rest of the molecule via a carbon atom or a nitrogen
atom. Examples for the 4-, 5-, 6- or 7-membered heterocyclic ring systems include: 25 WO
2010/100249PCT/EP2010/052799 29 These heterocycloalkylﬁaamay additionally be annelated (i.e.
fused) to a benzene ring, so that eight- or eleven-membered bjcyclic heterocycles are formed. 5The
term "aryl" (including those which are, part of other gr10up @ans aromatic ring systems with 6 or 14
carbon atoms (e.g. C6.10 aryl). SucHﬁibroup may be-mo @ Tbicyclic or tricyclic and have between
6 and 14 ring carbon atoms. Examplés.incltde phenyl, 1-ivaphthyl orp2-naphthyl. The preferred aryl

‘ IC groups may b%substituted by one or more
groups selected from toamong methy), ethy propyl, is0-propyl, tert-butyl, hydroxy, methoxy,
trifluoromethoxy, fluorine, chlorind bromineland iodine, while the groups may be identical or different.
The term "heteroaryl" means five- or six-mqa%ﬁéreﬁleterocycli@ gromatic groups which may contain
one, two, ‘t;hree or four heteroatoms, selected from among oxygen, sulphur 15and nitrogen, and which
additionally coRt&iH%& sufficient number of conjugated double bonds to form an aromatic system.
These heteroaryls may additionally be annelated (i.e. fused) to a benzene ring, so that nine- or

ten-memberec}xbicyclic heteroarylr% ﬁ%é%%@é%gé%gg%%%@?ggw%r&g &%m&@rpﬁred heterocyclic

aromatic groups include: WO 201
Cascycloalkyl-Coalkyl-, tetrahydrofuranyl-Copalkyl, pyrrolidinyl-

10 Co.salkyl, piperidin-Cq.oalkyl, pyridyl-C...alkyl-, in which groups the
alkyl-, aikynyl-, cycloalkyl- and heterocycloalkyi-fragments are
optionally substituted by one or more substituents selected from R*
and the phenyl and pyridyl fragments are optionally substituted by
one or more substituents selected from R*;

15

each R* independently represents fluoro, Cqoalkyl, -OCy.salkyl in which latter

two groups the alkyl fragmenis are optionally substituted by one or

more fluoro atoms;
26 each R® represents independently fluoro, chloro, bromo,

L represents -C(O)NH- or -S{0),NH-, which groups are bound to the
9-membered fused heteroaromatic scaffold via the carbon or sulfur
atom, respectively;

25
w represents -C(O)-, -S(O)-;



Examples for the nine- or ten-membered heterocyclic aromatic groups include: 5 Unless otherwise
stated, the heteroaryls mentioned previously may be substituted by one or more groups selected from
among methy}, sttylofzRropyl, iso-propyl, tert-butyl, hydroxy, methoxy, trifiigrematiexysdluorine,
chlorine, bromine and iodine, while the groups may be identical or different. In addition, a nitrogen
atom present in the heteroaryl 10group may be oxidised, thus forming an N-oxide. WO
2010/100249PCT/EP2010/052799 31 For the avoidance of doubt, in cases in which the identity of two
or more substituents in a compound of formula | may be the same, the actual identities of the
respective substituents are not in any way interdependent. For example, in the situation in which Z1
and Z2 both represent =C(R2)-, then the respective =0(R2)- groups in question may be the 5same or
different. Similgrly, when groups tute re Jhst j erein, the
identities of th‘base individual subS%EEE_reér%jt%ﬁagrgL ?1“3?% ilr)TaeghrSeC ardegpmﬁ?ﬁg%%@ﬁ%%or example,
when the A group represents Ci. @By SSRAHEIEHPINORYGE@HURE SHFcdieBtAueses, R9a
represents -N(C1,3 alky1)2, then thiefidentjtiesigfhentiva A (CL, SkalkyildRgraupsatigynot to be
regarded as being interdependenﬁ i.e. the 10two -N(C1_3 alky1)2 moieties may be the same or
different. Similarly, also the Ci.3 aT<yI groups within one particular -N(C1,3 alky1)2 group are
independent of one another, i.e. HRYETRIVSHX BRNELPHE bR EVER YO POERERVEtREI9PEP I avoidance
of doubt, when preferred featuresoptie tapnianekereina thepgaah; 15features may be taken
independently of other preferred f o). conj [ ith L r The skilled
person will appreciate that compo%%gdl’{sé%?f[’fg}%]%ﬂggﬁ m;{f lgiértﬁ\%g?éu jtel%ﬁgggtﬁg ?tr(?vﬂi%%o ?r'%lgfje those
that are stable. That is, compoun&#éoithdlineaistivrerradartthirioitstia e YOHERIRP robust to
survive igglation from e.g. a reaction mixture to a useful degree of purity. METHODS OF

PREPARATIQN represents fluoro, chloro, bromo, CHs, CHaF, GHF2, CFs, -OCH:;
R represents hydrogen or fluoro;

15 R® represents hydrogen; C..; alkyl, Csscycloalkyl-Co.q alkyl, which latter
two groups are oplionally substituted by one or more substituents
selected from fluoro, -OCHj5, -NH(C..5 alkyl), N(Cq.z alkyl);

R represents hydrogen, halo, -OC.salkyl, in which latter group the alkyl

20 is optionally substifuted by one or more fluoro atoms;

FA'A 7-Z3 : .
R™and R independentty represent hydrogen or fluoro;

the salts thereof, particularly the physiclogically acceptable saits thereof with organic or
inorganic acids or bases.
25



25 Compounds of the present invention can be prepared in accordance with techniques that are well
known to those skilled in the art, for example as described hereinafter and in the experimental section.

According Q. Hariher,agpect of the invention there is provided a process fortheRigRasasion of a

compound of formula I, which process can be performed 30for example according to the following
schemes A-E. 39 Scheme A (f? = H, all other variable groups are as defined in claim 1): ZI'Y 2z 0>
X XVI - HO-W-M (XXa) Or - LG-W-M (XXb) LG = leaving group Z, yRi 2 0>H -NQ3 Z RbN-W-M

24

TERMS AND DEFINITIONS USED

The phrase "pharmacsutically acceplabie” is employed herein to refer to those

compounds, materials, compositions, and/or dosage forms which are, within the scope of
5 sound medical judgment, suitable for use in contact with the tissues of human beings and

animals without excessive toxicity, irritation, allergic response, or other problem or

complication commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmaceufiically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts

10 thereof. Examples of pharmaceutically acceptable salts include, but are not limited to,
mineral or organic acid salts of basic residues such as amines; alkali or organic salts of
acidic residues such as carboxyiic acids; and the like. The pharmaceutically accepiable
salts include the conventional non-toxic salts or the guaternary ammonium salis of the

parent compound formed, for example, from non-toxic inorganic or organic acids.

15 The pharmaceutically acceptable salts of the present invention can be synthesized from
the parent compound which contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting the free acid or base forms of
theses compounds with a stoichiometric amount of the appropriate base or acid in water
or in an organic solvent, or in a mixture of the two; generally, nonaqueous media like

26 ether, ethyl acetate, ethanol isopropanol, or acetonitrile are preferred. Lists of suitable
salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing
Company, Easton, Pa., 1985, p. 1418, the disclosure of which is hereby incorporated by

reference,

Examples of pharmacsutically active salts for each of the compounds which are the

25 subject of this description inglude, without being restricted thereto, salts which are
prepared from pharmacettically acceptable acids or bases, including organic and
inorganic acids and bases. If the preferred compound is basic, salts may be prepared
from pharmaceutically acceptable acids. When selecting the most preferred salt, or to
clarify whether a salt or the neutral compound is used, properties such as bicavailability,

30 ease of manufaciure, workability and shelf iife are taken into consideration, inter afia.



WO 2010/100249PCPEP2010/052799 33 The protecting group PG which is introduced in step a) is a
standard nitrogen protecting group, well known to those skilled in the art, for example a nitrogen

protecting g%%%/g%igibed in "Protective Groups in Organic Synthesis}@g&ﬁgi{g}%zq'gyv. Greene &
P.G.M. Wutz, Wiley-Interscience (1999), for example a tert-butoxycarbonyl-, benzyloxycarbonyl-,

5ethoxycarbonyl-, methoxycarbonyl-, allyloxycarbonyl- or trifluormethylcarbonyl group. Step a) can be
performed according to literature procedures as described in "Protective Groups in Organic
Synthesis", 3rd edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1999) for example with
reagents like 2-(tert-Butoxycarbonyloxylmino)-2-phenylacetonitrile 210(BOC-ON), Di-tert-butyl

- dicarbonate (BOC20), Di-methyl dicarbonate, Di-ethyl dicarbonate, Ethyl chloroformate, Methyl
A R R Ea b e R e
conditions whiglesetkhdenefricracidentiteeatopbgmdtatoliipimasidsemmenofsibhseid@cekampleisodium
i step & tf”eé?%"?‘me?&%?@ﬁ@wﬁ%‘@%&‘?“"%‘@%""’?&?‘Wf‘@-ﬁéﬂ‘*ﬁ%ﬁﬁf"”‘e”‘-L‘”
is step is for 15example dichloromethane, tetrahydrofuran ), acetonitrile, dimethylformamide
Pt eyt e ot S v e M
can be pefforragd. withHRIRamaydNickesidHR A reedivl ph ariccag ol degipdakderkiouesiss NiHACI, Fe/HCI,
Zn/HCI, Na25204, Stfid e84ChaditEISdioriaBidhie el o b ROaaead G ia RigrrAUME SHgsrbed in the
literature for example R, Lar ck1 Ciomg#({:‘il’u%nswe O[{%aql%Tr@:lsgrmat(ons \VVCH Verlagsgemeinschaft,
Weinheim (1895 KBt RIS RARD SBBISRSr BRI ERIST Gt RHAERAS T clrofuran
(THF), acetonitriteptinhe tiayifonaiasice (oM Byjrdimsstriyied drarmideadd mtethgippatdidone, ethanol,
methanoal, iSOWﬁﬁ@f{,@!@rﬁi@%ﬁ%ﬁ&ﬁ@ﬁaéﬁ%ﬁéﬁ%ﬂ%&%ﬁRJH@Ht,&u&éa%,%690%%] Bedridormed
according to standard literature procedures for example wjth reagents sych as ,
1 1-thiocibo DTSR HAsHE BP . L LA GRS B8 P IRI SWRBEE B PR B 6ent s for
example dichlghgrlstisahentediatethyKorenhfridesdnd pptisnzdyzoate icdiditiontaibarbaisettike
4'dimethy|amiHm%TQﬁ(éE@[ﬂﬁa%Eﬁ@@M%%s%ﬂa%?&&hQﬁé‘s%tﬂﬁ@%m%iﬂé&dgjﬁé%&ard conditions

known to those skilled in the art in presence of a suitablegs]I vent such as diethyl ether

dimethylformamidy BRI E NIRRT QBERRSHRAR A AARSY RaIP ARy arstEh aRa P hieRb IRk Raction is
preferably perfotpiiedadietiosal® FoTL00RAORCFIFPR01i0/CE 19e3h Pre sbtaadtd.a base such as

NaOH, KQH, NaGiQeritetnpmines NeHMisoniprylamipenddimediyiamingmpyridine or other
appropriate bases. Steﬁqg}) |s%%referablg performed in the presence of a suitable Iﬁ&{‘g“ngl reagent. As

5'coupling’ redg&ARIF RREENRY 3 URASER FRRAE B Bt BN SUFRN 8 iR T HB G Sy SRR Icarbodiimide
(DCC), 1-ethysuBtiardinatytdenimdpromdiiete bodéineklépfamsédt pedthhydeochloride, thereof) or
N,N-diisopropyjcarbodjjmideéﬁl‘Df}IC) can be used. The reaction may proceed at any suitable
temperature (e.§OBWESLEWEET ABIRUICHBRGNE SOBETUAAR PhiiF RIESI5E PEFRtiR P IPEdtesence
of an additive (secir an; 22xtrifleipikeil 00 ShiedtcsmethWrilyd padetaride) thappraphatedetsblvent for

this step 45 forigxanple diGhIKeMANARG. WBHAOYH Affamh ke B6RIARERIE. URSt¥HRrDamIde

(DMF), dimethylacetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.  Step
d and e can b&PERGIRRE)in a step-wise reaction under isolation of the intermediate 15XV or without
isolation of XMn certain instances, an enantiomer or a diastersomer of a compound of Formula | may

dispiay superior activity compared with the other. When required, diastereomers may be
separated from diastereomeric mixture of the compounds using conventional, e.g.
25 fractional crystallisation or HPLC technigues. The desired enantiomers may be obtained
by methods weil known fo the skilled man in the art i.e. by reaction ¢f the appropriate
optically active starting materials under conditions which will not cause racemisation or
epimerisaiion (i.e. a ‘chiral pool” method), by reaction of the appropriale starting material
with a ‘chiral auxiliary’ which can subsequently be removed at a suitable stage, by
30 derivatisation (i.e. a resolution, inciuding a dynamic resciution), for example with a
homochiral acid followed by separation of the diastereomeric derivatives by conventional
means such as chromaiography (see for example Thomas J. Tucker, et al, J. Med. Chem.

1994, 37, 2437-2444), or by reaction with an appropriale chiral reagent or chiral catalyst



Step f) Protecting groups may be removed in accordance with techniques that are well known to those
skilled in the art and as described hereinafter. For example, protected compounds/intermediates

described rg%mﬁ%pg converted chemically to unprotected 20compoungs ysing ke H2S04
solutions, trifluoro acetic acid, KOH; Ba(OH)2, Pd on carbon, trimethylsilyl iodide or other conditions as

described in "Protective Groups in Organic Synthesis", 3rd edition, T.W. Greene & P.G.M. Wutz,
Wiley-Interscience (1999). Appropriate co-solvent for this step is for example dichloromethane,
tetrahydrofuran (THF), acetonitrile, dimethylformamidg,(DMF), dimethylacetamide, N
methylpyrrolidone or 25mixtures of the above mentioned solvents. Step g): The coupling of the amine
XVII with the agidxdéa caribefeosmedomits arilrdditionah inesitunaaiivatingagant ke, J. org.
1-propylphosphonic agi Ij ride, O- (benzotriazol-1-y1)-N,AMAI-tetramethyluronium
tetrafluorobora e@(@.ggf%%.cgﬁfgr@%%%% hate, N,N'-dicyclohexylcarbodiimide,
1-(3-dimethylaminopropyl)-3- ethylcarbodiimide, carbonyldiimidazole, oxalyl chloride or other activating
agents of the statgofitae aft. iy Gnhed@{A 0024 9RGHEIE RRIBY052VRO 3% Thecabimingkigagton is
preferably_perLormed in the.presence of a base such as NaOH, KOH, NaH , triethylami
N-ethyidiSoprp R R e ey e b o eae i ieh I B e
and for exampilectéserpedeitt deképed riaebatseRolvesd, wiletHba s tAre farrcisphtisesis”, Vol. E22a, p

425ff. SAlternagirabuting COUpGret Hieramie 234 | samhepadiornad With aotackvategdacidaerivative
XXIl, where the leaving 0roun LG canbe R BIpIe,2 pring ehlarine, bromine, azide, 01,3
|sopropyloxy-& -0"anion. The coupling reaction is preferably pertormied in the présence of a base
such as NaOHOR@ RN dRFC O3l atetHyTaire RREAVd TS r S5y I8PRREC adliin Bty IdsTIHeRpyAdfe or
other approprigiadaasagingdenieanditens: hich-are fonexampia:-degestped in Houben-Weyl,
"Methods in Organic Synthesis", Vol. E22a, p 425ff. If step g) is carried out in presence of
trimethylalumifilehizst, teiethijtatheminilizs ttheckvavin gageouip forRX becderado del alhgetmoxlyior ethoxy

group. The abgyg.mentioned:couplingrLeastionsRieRerformad inas: ARRMBAAIR SVER I ER
example like dichloromethane, ,tetrahg/ﬁrofuran (T} é,%%cf?tonlgg , dimethylformamide chhMF)’

HF
dimethylacetaftide NEHERY By FREo B IS TREAGPRY B S Y RYER S G LBRIENIE" 86 Scheme

B (R5 = alkyl citaims:adogichifiy mosheftiefinitions mbsivesaotiver siddslflectyroupsfareds defined in claim 1)
H\ or Re R5Ri

The subject-matter of this invention also includes deuterated compounds of general

formula |, i.e. in which one ormore hydrogen atoms, for example one, two, three, four or

five hydrogen atoms, are replaced by the hydrogen isotope deuterium.

20 The term "Cys-alkyl" (including those which are part of other groups) means alkyl groups
with 1 to 3 carbon atoms, the term *C4-alkyl" means branched and unbranched alkyl
groups with 1 to 4 carbon atoms, the term "Ci-alkyl” means branched and unbranched
alkyl groups with 1 to 6 carbon atoms and the term "Cqs-alkyl" means branched and
unbranched alkyl groups with 1 to 8 carbon atoms. Examples include: methyl, ethyl, n-

25 propyl, Iso-propyl, n-butyl, iso-butyl, sec-butyl, terf-butyl, n-pentyl, necpentyl, n-hexyl,
n-heptyl and n-octyl. The abbreviations Me, Et, n-Pr, -Pr, n-Bu, /~Bu, t-Bu, etc. may
optionally also be used for the groups mentioned above. Unless stated otherwise, the
definitions propyi and butyl include all the possible isomeric forms of the groups in
question. Thus, for example, propy! includes n-propyl and iso-propyl, butyl includes iso-

30 butyl, sec-butyl and fert-butyl. The term “alkyl” also includes alkyl groups wherein 1-3

hydrogen atoms are replaced by fluorine atoms.



I LN."2,""....A...."2"....-2 Il; Z2Z3NHSQ2Q.4 Ill or Re RRa-b>, N_PGAIi 1X1V-b 'L. ryz:, NHRe niRc
Q2Q4 1-2 IR6N-W-M Ac WO 2010/100249PCT/EP2010/052799 37 Step h) The reductive amination
is performegaceRrding o known procedures for example with sodium triaggioxyharayshide, sodium
borohydride or sodium cyanoborhydride in an appropriate solvent like tetrahydrofuran or
dichlormethane under addition of acetic acid or trifiuoro acetic acid if appropriate, or with Palladium on
charcoal under a hydrogen 5atmosphere in tetrahydrofuran or ethanol or methanol or isopropanol or
dimethyl- formamide, preferably in the presence of acgtic acid or trifluoro acetic acid. Step i) can be
performed according to standard literature procedures for example with reagents such as
thiophosgene Thamappropisgsaelventasifor RxampleeichiororietbanedOor iditaetbylicomartide

optionally un §ﬁ&9glﬁ‘§§5r§atc ?Qg‘oﬁgé kg é‘cg\m 2 tﬁé@é %ﬁq?é’é‘&l@% SirisHylanine ﬁ%&& can be

performed under stan n ns kno Inthe artin [)resenc a suitable solvent
such as diethy%{REYNaitiestny foPrRarRRTe tame s 5o e hessEBtonoaltlegndrgk tef alyyirofuran).

The coupling reaetiaHis-preferaly) peffoOHREB ICHE-, -(C(CH3))-, (CH{CH,CH3))-, (CH(CH3)-
5 CHa), ~(CHz-CH(CH3))-, «(CH~CH3-CH,-CHy)-, -(CHz~CHz-CH{CH3)}-, ~(CH(CH3)}-CHop-
CHz)~, ~(CHz-CH(CH;)-CHa)-, ~(CH2-C(CH3)2)-, +(C {CHa)-CHa)-, ~(CH(CH3)-CH{CH;))-, -
(CHa-CH(CH>CHa)}-, ~(CH(CH,CHa)-CHa)-, <(CH(CHaCHoCHa))- , (CHCH(CHs) »)- and —
G(CH2)(CH,CHa)-.

10 The ferm "Css-cycloalkyl” (inciuding those which are part of other groups) means cyclic
alkyl groups with 3 to 8 carbon atoms and the term "Cy-cycloalky!" means cyclic alkyl
groups with 3 o 6 carbon atoms. Examples include: cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclcheptyl or cyclooctyl and alsc inciude the following structures

ADQOOODD
T 0 ©

Co o 4o

15 Uniess otherwise stated, the cyclic alkyl groups may be substituted by one or more groups
selected from among methyl, ethyl, fso-propyl, terf-butyl, hydroxy, fluoring, chlorine,
bromine and iodine. These cycloalkyls may additionally be annelated (i.e. fused) to a

benzene ring, so that nine- to twelve-membered bicyclic heterocycles are formed.

20  The term "Cos-alkenyi" (including those which are part of other groups) means branched
and unbranched alkenyl groups with 2 to 8 carbon atomns, provided that they have at least
cne double bond. Alkeny! groups with 2 to 4 carbon atoms are preferred. Examples
include: ethenyl or vinyl, propenyl, butenyl, pentenyl, or hexenyl. Unless stated otherwise,
the definitions propenyi, butenyl, pentenyl and hexenyl include all the possible isomeric

25 forms of the groups in question. Thus, for example, propenyl includes 1-propenyl and 2-



presence of a base such as NaOH, KOH, NaHCO3, triethylamine, N-ethyldiisopropylamine,
4-dimethylamino-pyridine or other appropriate bases. Step k) is preferably performed in the presence

of a suitabl%cggﬂépﬁ{[fggent as for 20example a carbodiimide based corp(?g}ﬁg,gﬁ?%pz%
dicyclohexylcarbodiimide (DCC),1 - ethyl-3-(3-dimethylaminopropyl) carbodiimide (or salt, e.g.

hydrochloride, thereof) or N,N- diisopropylcarbodiimide (DIG). The reaction may proceed at any
suitable temperature (e.g. one between about 0C to about 200C), and may also be performed in the
presence of an additive (such as 2,2,2-trifluoro-N,0-bisg(trimethylsilyl)-acetamide). Appropriate co-
25solvent for this step is for example dichloromethane, tetrahydrofuran, acetonitrile,
dimethylformagnighen ginetéyjaeetasais e,.thieag i pipyaolideresasurbgyresefiyie aheyenpnentioned
solvents. %e%sillgﬂdrlé can b Cperformed in a step-wise reaction under isolation of the intermediate
30XXI or withdUt ISOIAHoR oF %? . Step ) Protecting groups may be removed in accordance with
techniques that are well known to those skilled in the art and as described hereinafter. For example,

protegted WOrRQlé}hélxiLQ%-%@R/@” L ERR wd%a@%saa @r@ﬁﬂﬂlm@ﬂﬂkﬂ@f&@ﬁ}&f@%ﬂtﬁ&%ﬁbﬁ&#erein
may be canverted chemica unprotected. unds using HCI or.1- solutions,, trifluoro
cetic acil, KO W BB AR e ey ey e T SR
"Protective Grétp§imetheishidBynthgrsiaes 3vihetlifigrcaTonn TeasrriRPrEed Wire e Interscience
(1999). T 5 ApriaprialigieocsoMentfopihis, siapHs fosayampledighlorameifinagide sakydigfuran,
acetonitrile, dimethylformamide, dimethylacetamide, N, methylpyrrolidone. methanpl, ethanol or
oxtures of e SEBUE IRER RO LR ARIE: G, PR N B ee a A SeEs acid xoca
can be perforffearsifiidroromgdiiovestinositihaetiramigragenpIiey iprepyiphdspRBYRY &6l <y clic

anhydrideg O-(pemgeytriaemyl ivdidbd Mristr ammethyiu eeri e dskafluarbeaie/ipynyi, 1-
hexafluorophos%thaﬁgz“Nr,Nt-nd'ce\étc:lohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,
carbonyldiimicpz;\zo %, oQaﬁWc}’]lorlde or other activating agents of the state of the art. The coupling
reaction is preferably performed in the presence of a base such as NaOH, 15KOH, NaHCO3,

triethylamine, ihetapdiisaprepyiamniss, Nidrdinetyiaminapeicios:orsbey, BRpiepAatedsases of the
state of the art and fo@a? ip

X le described in le scribed in Houben-Weyl, *"Method rganic
Synthesis”, VO 353 S MR e Gl THE LSO ot 1S AmrRE SN Cak B KeHormed with an
activated:acid fthéeeitive XXb, where the leaving group LG can be for example, a fluorine, chlorine,
20bromine, azide or an Isopropyloxy-C(0)-0 anion. The coupling reaction is preferably performed in the

presence of a hase euch 5 NaGl, KOH, NeHCHS- tistvamine, Nethyldisppropylamine.
4-dimethylamino-pyr|r8i.ne or o%er’aplproprla e Basés URder Ednditiond which’are for example
described in HoORRFYSArYgeMblisdd hOstparicvBightheside bl siogies 4psimonounsaturated.

One or two of the ring carbon atoms may independently be replaced by hetercatoms

20 which are selected from among oxygen, nitrogen and sulphur, the latter two of which
heteroatoms may optionally be oxidised (so forming N-oxide, sulfoxide or suifon). The
previously mentioned heterocycles may be linked to the rest of the molecule via a carbon
atom or a nitrogen atom. Exampies for the 4-, 5-, 6- or 7-membered heterocyclic ring
systems inciude:

25
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25If step g) is carried out in presence of trimethylaluminium or triethylaluminium the leaving group in
XXb can also be a methoxy or ethoxy group. The above mentioned coupling reactions are performed

in an approgyigte sAyent for example like dichloromethane, tetrahydrofuran, ggsieniliens
dimethylformamide (DMF), dimethylacetamide, N methylpyrrolidone or in mixtures of the above

mentioned solvents. WO 2010/100249PCDEP2010/052799 39 Scheme C (R5 all variable groups are
as defined in claim 1) Step n) can be performed according to standard literature procedures for
example with reagents such as 1,1'-thiocarbonyldi-2-pyridone or 1,1'-thiocarbonyldlimidazole or with
thiophosgene in a solvent as for example dichloromethane or dimethylformamide and optionally under
addition of a base like 4-dimethylarofno-pyridine or triethylamine. 10 Step o) can be pgrformed under
standard conditions k Wn to those skilléd in the art | presence of*aﬁl;gable solverit sugh as diethyl
ether, dimethylformaniid, dichloromethane, acetonoriitrile and/or tet drofuran. The ¢oupling
reaction is preferably performed in the presence of a base such as NaOH, KOH, NaHCO3,

triethylamine, N-ethyl 'ts%propyl- 15amine, 4-dimethylamqino-pyridine gr.other approptiate bases. WO
2010/100249PCT/EPR % /052799 40-Step p) is pre,fly performe@he pres suitable
‘coupling’ reagent. As 'coupling’ reagent for instance a carbodiimide based compound-sdch as
dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (or salt, e.g.
hydrochloride, thereof) or N,N-diisopropylcarbodiimide (DIC) can be used. The reaction 5may proceed

at any suitable tSSHEFRIRY (o YpaBERASEIBY RO 6856t 200890 HAE RRAFEISI B Serformed in
the presence afarigtditivel{suchnamBesd-tifladrch e Qdisdirimetbyisity 1)-acetamide). Appropriate
co-solvent for this step is for example dichloromethane, tetrahydrofuran (THF), acetonitrile,

dimethylformamide (DMF), dimethylacetamide, N methylpyrrolidone or mixtures of the above
mentioned solVBAEMOSIEAIPdH B BaREhII Pl QtReE LRI rBsEfs TR EBAtion of the

intermediate Xo{Mapnanititoaiostladinnoal Aotvs (e.gBCHdinayhI@kes XLsaren X otoeanialso be used
as precursors gecording 19, SENemeRes 1(Gh 5 BRAREING QAN R R &xamples include
phenyl, 1-naphthyf or 2-naphthyl. The preferred aryl group is phenyl. Unless otherwise
mentioned, the aromatic groups may be substituted by one or more groups selected from
10 among methyl, ethyl, n-propyl, iso-propyl, terf-butyl, hydroxy, methoxy, frifluoromethoxy,

fluorine, chlorine, bromine and iodine, while the groups may be identical or different.

The term "heteroaryl® means five- or six-membered heterocyciic aromatic groups which
may contain one, two, three or four heteroatoms, selected from among oxygen, suiphur
15 and nitrogen, and which additionally contain a sufficient number of conjugated double
bonds to form an aromatic system. These heteroaryls may additionally be annelated (i.e.
fused) to a benzene ring, so that nine- or ten-membered bicyclic heteroaryls are formed.

Examptles for the five- or six-membered heterccyclic aromatic groups inciude:



,,NZ PG'2 PG' 2 ZNH2 146 XXIX-aXXIX-b 41 Scheme D (all variable groups except L are as defined

in claim 1): R5IR1R1 ,N Q3 Or N-VV-M | R5XXIV-b H or Re R5 RsR1, ,NZ'N..,,NQ3 PG' y------- , 122
Z"....5Q(4 Yo hos ol H or R6 Ra---- PCT/EP2010/052799
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Uniess otherwise stated, the heteroaryls mentioned previously may be substituted by one
or more groups selected from among methyl, ethyl, n-propyi, iso-propy!, tert-buty!,
hydroxy, methoxy, trifluoromethoxy, fluorine, chlorine, bromine and iodine, while the
groups may be identical or different. In addition, a nitrogen atom present in the heteroaryl

group may be oxidised, thus forming an N-oxide.



RN-VV-M [ )(XVIIR® XXIX-a Or 18 p G N Z JH XXIX-b ZNH, PG' = protecting group
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For the avoidance of doubf, in cases in which the identity of two or more substituents in a
compound of formula | may be the same, the actual identities of the respective
substifuents are not in any way interdependent. For example, in the situation in which 2
and Z? both represent =C(R’)-, then the respective =C(R’)- groups in question may be the
same or different. Simitarly, when groups are substituted by more than one substituent as
defined herein, the identities of those individual substituents are not {o be regarded as
being interdependent. For example, whan the A group represents Cy altkyl substituted by
two R™ groups, in which, in both cases, R™ represents -N(Ci.; alkyl),, then the identities
of the two -N(C+_3 alkyl), groups are not to be regarded as being interdependent, i.e. the
two ~-N(C43 alkyl); moieties may be the same or different. Similarly, also the C..; alkyl
groups within one particular -N{C,.5 alkyl); group are independent of one another, i.e. they
may be the same or different from each other.

Far the avoidance of doubt, when preferred features are mentioned herein, then such
features may be taken independently of other preferred features or conjunctively with other

preferred features.

The skilled person will appreciate that compounds of formula | that are the subject of this
invention include those that are stable. Thatis, compounds of the invention include those
that are sufficiently robust to survive isclation from e.g. a reaction mixture to a useiul

degree of purity.

METHODS OF PREPARATION

Compounds of the present invention can be prepared in accordance with technigues that
are well known to those skilled in the art, for exampie as described hereinafter and in the
experimental section. According to a further aspect of the invention there is provided a
process for the preparation of a compound of formula |, which process can be performed
for example according to the foliowing schemes A-E.



LG -7- Leaving group WO 20 0/100249PCT/EP2010/052799 42 Groups in Organic Synthesis",
redition, LW. Greene & P.G.M. Wutz, Wiley-Interscience (1999), for example a tert-butoxycarbonyl-,
benzyloxycyhoiyln &h@xycarbonyl-, methoxycarbonyl-, allyloxycarbonylypiteighigpmethylcarbonyl
group. 5Step q) can be performed under standard conditions known to those skilled in the art in
presence of a suitable solvent such as diethyl ether, dimethylformamide, dichloromethane,
acetononitrile and/or tetrahydrofuran. The coupling reaction is preferably performed in the presence of
a base such as NaOH, KOH, NaHCO3, triethylamine ;N-ethyldiisopropylamine,
4-dimethylamino-pyridine or other appropriate bases. 10 Step r) is preferably performed in the
presence of a Schigile ACRIpHRY Teagentafisbeoppling seageitfosdnstanee §:carbodiimide based
compound such as dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
(or salt, e.g. hydrochloride, thereof) or N,N- dusopropylcarbodumlde (DIC) can be used. The reaction
15may proceed at any suitable temperature (e.g. qhe Stween about OC to abo 20000) and may
also be performed in the Jresence of an additive, {4 3 H;N

2,2,2- trlfluoroNO bis (t‘rﬁnethylsnyl)_acela_mlde) A foprg;xte co-solvent for tgé st%p is for example
dichloromethane, drofuran (THF), acetonitrile, dimethylformgmide (DMJ:) dlmethylacetamlde N
methylpyrrolidona@tures of the above mention lyggts. 20 Step g an n-ge performed in a
step-wise reactiorRi isolatiolt oPifiecirtértifediate XXYII or without isolation of %XVII Step s): The
protecting group PG1 nfdy be removed in accordance yyith techniques that 25are well known to those
skilled in the art andsas described hereinafter. For example, protected compounds/lntermedlates
described herein may be converted chemically to unprotected compounds using HC1 or H2504

solutions, trifluoro acetic acid, KOH; Ba(OH)2, Pd on carbon, trimethylsilyl iodiéle or other conditions as
described in "Protective Groups in Organic Synthesis™ 3rd edition, T.W. Greane & P.G.M. Wutz,
Wiley-Interscience 30(1999) O'ﬁ opﬂéte co- solvent“tQ( «step is for example dichloromethane,
tetrahydrofuran (THF)zac nlt ghylforma‘mda( 1), d|méﬁh\xlacet mide, N

methylpyrrolld e, ﬁt%fol hanbl ori mlxtures of the above mention# ents. WO
2010/100249PCT/EPS ,6@53279 ep t): The coupllng of the amine X XV LWlth the acid A-COOH
can be performed with an ddg -SI'[U activating agent like 1-propylpf onlc acid cyclic
anhydride, 0-(benzotriazol )gvyl) N N, V\/%Klg-tetrameih))iw ilifh tetrafluo

hexafluorophosphate, N,N'- dicyclohexylcarbodiimide f‘(g wmethylamlnoprop‘,\y) 3 -ethylcarbodiimide,

carbonyldi- 5imidazole, ox:iy chloride or other activating agents of the sta@#é of the art.
)
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The coupling reaction is preferably performed in the presence of a base such as NaOH, KOH,
NaHCOg3, triethylamine, N-ethyldiisopropylamine, N,N,-dimethylaminopyridine or other appropriate

bases of thesgialg Pfdhgsart and for example described in described in Hopbeapsyexk: Methods in
Organic Synthesis"”, Vol. E22a, p 425ff. toAlternatively, the coupling of the amine XXVIII can be

performed with an activated acid derivative A-C(0)-LG, where the leaving group LG can be for
example, a fluorine, chlorine, bromine, azide or an isopropyloxy-C(0)-0 anion or with A-S02-ClI. The
coupling reaction is preferably performed in the presepce of a base such as NaOH, KOH, NaHCO3,
triethylamine, N-ethyldiisopropylamine, N,N,-dimethylaminopyridine or other appropriate 15bases
under conditionsevghickcine desiexpmpiricesanbetl edHaulenalMe siMetrodsrisger gastiecfmthesis”,
Vol. E22a, p ‘tgr%g e ahgys mentiongd coupling feactions ate Beripinad g2 apgroptiate solvent
for example like i%hlorpn‘)e%wan,_tetrahydro_giurane?THF), ace,’onjgﬁl{é,_cﬁ%ng% ﬁor‘ﬁ%%?gézDMF),
dimethylacetaffRERATeRIARATER FREPS IR s P iR abb I Rthtlohe F 55861 Fehts: Building
blocks XXX.-arouX XXy carglsenbe Used ampershisiors @ecouding tobSeliernenkyl dyd@ibbralky10
El\;\f?\;k%’:\? @%ﬁ%x%é?éé%yﬂf‘m%@%%rﬁo(%)ﬂnYQTW&J%Q&%W-%%?ﬁﬂﬂl&ﬂ%ﬂéaﬁ’&éﬂﬁ%#&hﬁ!a'm 1)-Rior
Siep a) can be performed according to literature procedures as described in "Profective
Groups in Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience
{1999) for example with reagents like 2-(tert-Butoxycarbonyioxyimino)-2-phenyiacetonitrile
10 {BOC-ON), Di-tert-butyl dicarbonate (BOC,0), Di-methy! dicarbonate, Di-ethyl
dicarbonate, Ethyl chloroformate, Methyl chloroformate, Allyt chloroformate, Benzyl
chloroformate or Trifiuoroacetic acid chioride under conditions which are known from the
literature preferably in presence of a base for example sodium hydroxide, triethylamine,
diisopropyl ethyl amine, 4-dimethylamino-pyridine. Appropriate solvent for this step is for
15 example dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF),

dimethylacetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.

Step bl can be performed with Hy/Raney-Nickel, Hy/Paliadium on carbon, Fe-
powder/agueous NH,Cl, Fe/HCI, Zn/HCI, Naz8,0,, SnCl/HCH, Zn/HCl or NaBH./CuCl or
20 according to procedures described in the literature for example R. Larock, Comprehensive
Organic Transformations, VCH Verlagsgemeinschaft, Weinheim (1988). Appropriate
solvent for this step is for example dichloromethane, tetrahydrofuran (THF), acetonitrile,
dimethylformamide (DMF), dimethyiacetamide, N methylpyrrolidone, ethanol, methanol,

isopropanol or mixtures of the above mentioned solvents.

25
Step c) can be performed according to standard literature procedures for example with
reagents such as 1,1'-thiocarbonyldi-2-pyridone or 1,1-thiocarbonyldiimidazole or with
thiophosgene in a solvent as for example dichloromethane or dimethylformamide and
optionally under addition of a base like 4-dimethylamino-pyridine or friethylamine.

30

Step d) can be performed under standard conditions known {o those skilled in the artin
presence of a suitable solvent such as diethyl ether, dimethylformamide, dichloromethane,
acetononitrile and/or tetrahydrofuran. The coupling reaction is preferably performed in the



, XXIV-bR" C™0lk)60 Z22'23- Nri ZiIN XXX-a Ci"alky10 or O Cl.salky10)Y-- WHF ,3- XXX-bZ. NH, OH or
R6 R5Ri NN Z2Z3NHS H or Re XXXI PG = protecting group 0 Ci.,alkyl0 w) ZiR6RI HO---'-i--

-K-----Y1 21Qg5 % BAAZ366---_XI , PCT/EP2010/052799
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presence of a base such as NaOH, KOH, NaHCQO;, triethylamine, N-
ethyldiisopropylamine, 4-dimethylamino-pyridine or other appropriate bases.

Step @) Is preferably performed in the presence of a suitable ‘coupling’ reagent. As
5 ‘coupling’ reagent for instance a carbodiimide based compound such as

dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyt) carbodiimide (or salt,
&.g. hydrochloride, thereof) or N,N-diisopropylcarbodiimide (DIC) can be used. The
reaction may proceed at any suitable temperature (e.g. one between about 0°C to about
200°C), and may also be performed in the presence of an additive {(such as 2,2,2-trifluoro-

10 N,O-bis-(trimethylsilyl}-acetamide}. Appropriate co-solvent for this step is for example
dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF),

dimethylacetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.

Step d and e can be performed in a step-wise reaction under isolation of the intermediate
15 XV or without isolation of XV.

Step f) Protecting groups may be removed in accordance with technigues that are well
known to those skilled in the art and as described hereinafter. For exampie, protected
compounds/intermediates described herein may be converted chemically to unprotected
26 compounds using HCI or H.SO4 solutions, trifluoro acetic acid, KOH; Ba(OH),, Pd on
carbon, trimethyisilyl iodide or other conditions as described in “Protective Groups in
Organic Synthesis”, 3 edition, T.W. Greene & P.G.M. Wutz, Wiley-interscience {1999).
Appropriate co-solvent for this step is for example dichloromethane, tetrahydrofuran
(THF), acetenitrile, dimethylformamide {DMF), dimethyiacetamide, N methyipyrrolidone or
25  mixtures of the above mentioned solvents.

Step g} The coupling of the amine XVH with the acid XXa can be performed with an
additional in-sifu activating agent like 1-propylphosphonic acid cyclic anhydride, O-
(benzotriazol-1-yI}-N,N. N, N-tetramethyluronium tetrafluorcborate or

30 hexafluoraphosphate, N,N'-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, carbonyldiimidazole, oxalyl chioride or other activating agents of the
state of the art.



Ra ? XXXII'IR> N-W-M I Rc WO 2010/100249PCT/EP2010/052799 45 Step u) can be performed
under standard conditions known to those skilled in the art in presence of a suitable solvent such as
diethyl ethegy disgethylifognamide, dichloromethane, acetononitrile and/or {gtrahygiRigisne The coupling
reaction is preferably performed in the presence of a base such as NaOH, KOH, NaHCO3,
triethylamine, N-ethyldiisopropylamine, 4-dimethylamino-pyridine or other appropriate bases. Step v) is
preferably performed in the presence of a suitable ‘coupling’' reagent. As 'coupling’ reagent for instance
a carbodiimide based compound such as dicyclohexylgarbodiimide (DCC),
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (or salt, e.g. hydrochloride, thereof) or

N, N-diisopropyteataagdiimicea (€ )soaababigeshrbheae actienprasyntOpfecesdt atanys Misae
e RerPREMEbcRRANIN O LOARALERNG AACRAAISN O PeHPIRG RIP preserce

of an additive (such as Z,2,2-trifluoroN, -bfs-( imethylsi yﬁcetamide).Ap ropriateé co-solvent for this

step is for exaftfife eS8 OARETE bR AR/ Bias ( PRE oL BmBieEifet DI RAPRRIE (DMF),
dimethylacetarideeNvirgthylytalidionergama Synesf theohlidze meitiined solvents. 15 Step u and v

can be pegformpd in @ SieRsWise KA UAaR ISRlAHon, ofhe ntermediate 6Kl e ihput isolation

of XXXI. Step V\% can be performed under known saponification methods for example with aquous
20NaOH or KERIAENBI hetRATRIGH IS ZarIe S@eﬁi??)b?ﬁéréééﬁlﬁ% B HHE BN FROREX IV with the
acid MOCIII carhenpesiotmecawidvamadeitiialia M sitibacliiating mige nbdikiob-propydatiosphonic acid
cyclic anhydri - . [ -1-y1)=N, -tetr lureRi lu 2 OF o
hexafluoroph(;és%ri?a'{pné,?\I%a%%i%gjpl%%&%a%\é%rﬁl e%%@é%m@%@#ﬁ%ﬁ%%ﬁ%ﬁ?ﬂ%cg\zjalrbodiimide,
250arbonyldiirﬁ?%‘él%?@?%l?%ﬁo@rﬁ?twﬁ'éetw&wQ@@Fﬁ%@ﬂﬁ@@@%t&ﬁsﬁﬁ%ﬂ?%e coupling
reaction ig preferdhlyrperficmee tbepipsansedi=a hase suehvasyh afh e MadncO3,

triethylamine, -gﬁp I iis\g r%%ﬁﬂ iq %I,N,-dimethylaminopyridine or other appropriate bases of the
state of the artggnd (fyggéxﬁrﬁp e ggéc%ed in described in Houben-Weyl, "Methods in Organic

Synthesis", Vol SEEP2, iH et QefTheapeesAERmsiBdetsUMinG rEStEH 3 penfdihies 'frdno
appropriate sqjueI foKEsamplesdicklaremetane detrahydrgiuran (THF), acetonitrile,
dimethyltormagyjdle (MY MY RRHATILEn ML MARTRLI B S LD BB L sy pove

mentioned solvents.
15 exampie like dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide
(DMF), dimethylacetamide, N methyipyrrolidone or in mixtures of the above mentioned

solvents,



WO 2010/100249PCT/EP2010/052799 46 It will be appreciated by those skilled in the art that, in the
processes described above and hereinafter, the functional groups of intermediate compounds may
need to be pyetecisg .y protecting groups. The protection and deprotectiog-effungtiaaalgroups may
take place before or after a reaction in the above-mentioned schemes. Protecting groups may be
removed in accordance with techniques that are well known to those skilled in the art and as described
hereinafter. For example, protected 10compounds/intermediates described herein may be converted
chemically to unprotected compounds using standard-geprotection techniques. The type of chemistry
involved will dictate the need, and type, of protecting groups as well as the sequence for
accomplishing the synthesis 15 The use of protecting groups is fully described in "Protective Groups
o organc Chaig Sfed o) W NSQRIe FIBMI EreRe (9L, S CRIpleR e ortupe
Organic Synthe5|s" dition, T.W. Greene M. Wutz, Wiley-Interscience (1999). 20The
conditions for & ﬂ?&ﬂﬁé‘d’&lcﬁ’éb%)m the above mentioned schemes e.g. protectlon/deprotectlon steps,
reductive aminations, amide formations and othersg‘are well known to the experkandzare described in

the standard literature such as the Houben\W; lethoden der organischen %é\
Georg-Thieme-Verlag, Stuttgart and are exempl fled(?n more detail in the experimé¢ ntaPsectlon 25
Compounds of formula 1 (including 1-1 througr‘? ‘?nay be isolated ffom their réz mixtures using
conventional techniques. WO 2010/100249P 2010/052799 47 Biological The basis of the

assay used is to measure the inhibition of mlcrgsomQTPﬁostaglandm E2 synthas& 1 (MPBES-1)
dependent prostaglandin (PG) E2 formation from PGH2 by 5different compounds. Thus, the formation
of PGE2 is used as signal and a lowering of thiglkignal can be interpreted as inhilitibn of mPGES-1.
Similar assays to measure inhibition of MPGES-1 have previously been described in the literature [1,
21. List of reagents used: 10 Glutathione (Sigma, 0-4251) Freeze culture in Rosgita E col/ expression
strain. LB growth media with Ampillicillin (Amp) final concgntration in culture 50pg/m1
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Chloroamphenicol stock 34mg/m1 (chloro) final concentration in culture 34pg/m1 Sterile growth flasks
for 500m1-1 liter cultures 15 0.1 M KR buffer pH 7.4 9.25% HCI PGH2 (0.25 mM) Fe (ll) C12 tetra

hydrate, 99%{Sigmag220229) 384-well plate with compounds 20 96-welpplatg-palxRseqaylene
(Thermo fast 96 skirted VWR) 384-well plate polypropylene PCR plate (Greiner 785201) Greiner

384-well plate pp (In vitro cat, no. 781280) Adhesive sealing film for 96-well plates (Sigma-Aldrich)
Aluminium foil (PCR foil, 310-0030-127-471 from Labora) 25 PBS (GIBCO 14040) Prostaglandin E2
Assay (Cisbio,cat.no. 62P2APEC) Biomek FX robet (Beckman Coulter) Biomek NX robot
(Beckman Coulter) Multidrop; micro or combi (ThermoLabsystems) 30 Plate reader: Safire2
(Tecan) WO 2401 1002 49RCIVAER 0400052 p88048 édietasaiimgd driomviRgsettedbres fidpagtenide

expressing reGam RInANL BN MBI oA RS b APEEr RS e SFUBAT-REIORAGHALR Braj LB with

Amp and Chloro with bacteria from fre€ze culture. Incubaté over night at 37C with Z200rpm, Thereatfter,

inoculate 500-BUBIRIRB SIKRA R ARBYArIUEHRS W IR 8 mPBReE ARAICANE ey 36106640 of
0.6-0.8. Chill thi#cuttiizresto 2d€ ibafprepnatactionithnézizalitihve coltbeecodthutidd G ayarfinad concentration

of 400p My EXQ&%%H&&W?@%R}%R&%WHPF%t%@'r%?_& Wilth209 B‘Pﬁglo%fﬂ@é%gl%\‘%ﬁrﬂé%}r-The following

steps can be performed on the following day: 1. %}ln down the cells in 250m1 centrifuge flasks for
8

15min at 7000fPRPIYZ BisleRtie PRReetron 8 6r Carde 2w AfFIERTgenization buffer

Step i) can be performed according o standard literature procedures for example with
reagents such as thiophosgene in an appropriate solvent as for example dichloromethane
10 or dimethylformamide optionally under addition of a base like 4-dimethylamino-pyridine or

tristhylamine.

Step j) can be performed under standard conditions known tc those skilled in the art in

presence of a suitable solvent such as diethyl ether, dimethyiformamide, dichloromethane,
15 acetononitrile and/or tetrahydrofuran). The coupling reaction is preferably performed in the

presence of a base such as NaOH, KOH, NaHCO;, triethylamine, N-ethyldiisopropyl-

amine, 4-dimethylamino-pyridine or other appropriate bases.

Step k) is preferably performed in the presence of a suitable coupling reagent as for

20  example a carbodiimide based compound such as dicyciohexyicarbodiimide (DCC), 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide {(or salt, e.g. hydrochloride, thereof) or N,N-
ditsopropylcarbodiimide (DIC). The reaction may proceed at any suitable temperature
{e.g. one between about 0°C ic about 200°C), and may also be performed in the presence
of an additive (such as 2,2,2-trifluoro-N,O-bis-(trimethylsilyl)-acetamide). Appropriate co-

25 solvent for this step is for example dichloromethane, tetrahydrofuran, acsionitrile,
dimethyiformamide, dimethylacetamide, N methylpyrrolidone or mixtures of the above

mentioned solvenis,

Step | and kK can be performed in a step-wise reaction under isolation of the intermediate
30 XX or without isolation of XXI.

Step 1) Protecting groups may be removed in accordance with fechnigues that are well
known to those skilled in the art and as described hereinafter. For example, protected



3. Disintegrate the cells by sonication, 4X10 seconds at 35% amplitude 4. Add 2.5m1 MgCI2 (100mM)
and DNase 12.5p1(0.8mg/m1) and incubate on ice for 30 min 5. Spin down the bacteria debris and

save the suRginalaRty7400 rpm for 15 min 156. Isolate the protein containingpaeibianas in the
supernatant by ultracentrifugation 45000 x g for 1hour. 7. Discard the supernatant and dissolve the

pellet in 20mM KPI buffer and aliquot the enzyme and store aliquots at -80C. 20Before each
experiment is performed an aliquot of the enzyme is thawed and it can then be dissolved in 0.1 M KP,
pH 7.4 buffer containing 2,5 mM GSH. 50 pl of this engyme solution is subsequently dispensed in a
384-well plate at room temperature. 0.5 pl of the inhibitor dissolved in DMSO is thereafter added to
each well anddoeipbated/ fokbatisttasetioaiteaperale cSuksedusntyciptol REdtRwissolved in

an approp“at%&%}t%(&m&é u§%§ﬁ%@§%ﬁ%§@g@§%ﬁmease Inie aSoRLIempertyre, the

acidified stop solution contairii| g? Cl2is a . 4 pl of the total volume is transferred to a separate
plate and diluteRIPESe NG ihvisly it Heohieps BebrasRRARCRICh DIPERSVHMHRIES S quantitate
the amount of PgdrZ-thpthasides’h doitioed; . svhGreegedob eV esohdintrastene(HI8H) detection

of POE2 qan Mshenaed rsa il &é&&;@m&%@\g&x&%@&%mgH&%@ﬁ?&?ﬁﬁgﬁnﬂaﬂy

according to t cturer's protocol. Briefly, 10 pl of the diluted sample is transferred to a white
384-well plate?5RtPHE! fo BIAHY SEPEredR: ETEMGRRTARMITS: SbEGEMRITTRIGRIS: S5 B8RP emperature
or as indicate@th¥vio! 20O 4OREINERA0201002T 981vEhtd pL reconstitution buffer as supplied by
the manufacturer is added to the negative control (NC) wells. The plate is covered with adhesive
sealing film. The plate can now be centrifuged at 1200 rpm for 1 minute. The NC samples are

covered with SE8RAGiIAE 2eBi1Y iapeBitpEED (iD-PE RIS &7 Fa BRI MMeSH BLA: constitution
buffer asisuppli@diby dhe-manidactirgrngent ik2SO0piepdihospptate sead beidilaieddridé’ BBfhknzo-

reconsituton gl A sHoRled XIS MaNBELARLIZ ROEDcanna s aslied ivons L o

24, by using a multidr e sealing film Is ter removed from the NC wells. SplEu3+-cryptate
labeled anti-P@EZeRANGH PRIUAEE TR 1R 2UBY AR LIMYRRIRSS I i HEMIeRE!dan now be
covered with seadingkinexafneHmate: canhovabeeanjrifgeaasiB0Qtgfand aminute and place at 4C

oo SRR L e e e R s D,
using 13 KOH, NaHCO;3, tristhylamine, N-ethyldiisopropylamine, N,N,-dimethylaminopyridine or
other appropriate bases of the state of the art and for example described in described in
Houben-Weyl, “Methods in Organic Synthesis”, Vol. E22a, p 425ff,
Alternatively, the coupling of the amine XXIif can be performed with an activated acid
derivative XXb, where the leaving group LG can be for example, & fluorine, chlorine,

20 bromine, azide or an isopropyloxy-C(O)-O anion. The coupling reaction is preferably
performed in the presence of a base such as NaOH, KCH, NaHCO,, triethylamine, N-
ethyldiisopropylamine, 4-dimethylamino-pyridine or other appropriate bases under
conditions which are for example described in Houben-Weyl, “Methods in Organic
Synthesis”, Vol. E22a, p 4251,

25  Ifstep g) is carried out in presence of trimethytatuminium or triethylaluminium the leaving
group in XXb can also be a methoxy or ethoxy group.

The above mentionad coupling reactions are performed in an appropriate solvent for
example like dichicromethane, teirahydrofuran, acetonitrile, dimethylformamide (DMF),

dimethylacetamide, N methylpyrrolidone or in mixtures of the above mentioned solvents.



the following excitation and emission wavelength, europium cryptate:= 307 nm, maxem = 620 nm and
d2: Amax' = 620 nm, Amaxem = 665 nm), respectively. The extent of the specific HTRF is measured
as a ratio of t ission intensity at 665 nm vs. that at 620 nm. A standard_curve using synthetic
PGE2 is usﬁggﬁgﬂ%&the amount of PGE2 in 25unknown samples. Thfe’cdré%%gel%??ﬁ?%ition can be
calculated as percent inhibition by dividing the amount of PGE2 formed in unknown samples by the
amount of PGE2 formed in control samples. WO 2010/100249PCT/EP2010/052799 50 Literature
references: 1. Riendeau, D., R. Aspiotis, D. Ethier, Y..Gareau, E. Grimm, J. Guay, S. Guiral, H.
Juteau, J. Mancini, N. Methot, J. Rubin, and R. Friesen, Inhibitors of the inducible 5microsomal
prostaglandin E&ﬁ)ﬁgf@m%g}y%%g@l@p@@gy%fgya%@ﬁpc@}go,r)g Med Chem Lett, 2005. 15(14): p.
3352-3355. 2. Cote, B., L. Boulet, C. Brideau, D. Claveau, D. Ethier, R. Frenette, M. Gagnon, A.
Giroux, J. Guay, S. Guiral, J. Mancini, E. Martins, F. Masse, N. Methot, D. Riendeau, J. Rubin, D. Xu,
H. Yu, Y. Ducharme, ﬁnd R. Friesen, Substituted 10pkenagithrene imidazoles as potent, selective, and
orally active mPGE&ﬂ\E&bitprs. Bioorg Med ChWO]. 17(24). p./6/£l16w-§@03 Test results:
Table 1 demonstrates the m?-},GES-]_iﬁhi_b_iIQ[y effe (in2%-irﬁlibitiong)rmeasuredzfor ﬁj selected
compounds at a conce%t ion of 10 pM (unless othendis cified) in the HT;ES%ay as described
above. The examples 8 that 10pM of the comppeunttrhibit PGE2 producti ir$0_the indicated
degree. These data reflect & Stictessful mPGES-1 inhiBition'{d¥the given compound @kdmples.
20Table 1. PGES-1 inhibito@ effect (in %-inhibition) of comp%cunds of the i¥¥&rition &t a concentration
of 10 pM in the HTRF &3%hy Example # % inhibition 100 3

o}
A'L PRy HorR® s 1
N Ry R R
XWea Y oo !
27 T mR? L 7 N
A \h/ \I Y E o ?3
er 2 2 4 XXV
z - g Q~_=Q
A, 5 . s R
XIV-b LYZ“ NHR Har R P E}I-W-M
T R®

2 1
AT ‘IY |
) ZQ.\23/ OX>—N\‘)\\\Q3

Step n) can be performed according to standard literature procedures for example with
reagents such as 1,1'-thiocarbonyldi-2-pyridone or 1,1-thiocarbonyldiimidazole or with
thiophosgene in a solvent as for example dichloromethane or dimethylformamide and
optionally under addition of a base like 4-dimethytamine-pyridine or triethylamine.

10
Step o) can be performed under standard conditions known 1o those skilled in the art in
presence of a suitable solvent such as disthyl ether, dimethylformamide, dichloromethans,
acetononitriie and/or tetrahydrofuran. The coupling reaction is preferably performed in the
presence of a base such as NaOH, KOH, NaHCQ;, triethylamine, N-ethyidiisopropyl-

15 amine, 4-dimethylamino-pyridine or other appropriate bases.
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Step p} is preferably performed in the presence of a suitable ‘coupling’ reagent. As
‘coupling’ reagent for instance a carbodiimide based compound such as dicyclo-
hexylcarbodiimide {DCC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (or sali, e.g.
hydrochioride, thereof) or N,N-diisopropylcarbodiimide {DIC) can be used. The reaction
5 may proceed at any suitable temperature (e.g. one between about 0°C {o about

200°C), and may aiso be performed in the presence of an additive (such as 2,2,2-trifluoro-
N,O-bis-(trimethylsilyl)-acstamide). Appropriate co-solvent for this step is for example
dichloromethane, tetrahydrofuran (THF), acetonitriie, dimethylformamide (DMF), dimethy!-
acetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.

10
Step 0 and p can be performed in a step-wise reaction under isolation of the intermediate
XXV or without isolation of XXV.

Building blocks XXiX-a or XXIX-b can also be used as precursors according to Scheme D.
15 (PG1 = protecting group).
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S S Gl it ol
ZZ o z -
~7TNH T
&e



159916 80 17 95 18 98 19 98 20 100 21 100 22 98 23 100 24 97 25 99 26 100 27 100 28

WO 2010/100249 POT/EPZO10/G52709

41

Scheme D (&l variable groups excepl L are as defined in claim 1):
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LG = Leaving group

The protecting group PG' is a standard nitrogen protecting group, well known to those
skilled in the art, for example a nitrogen protecting group as described in “Protective
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Groups in Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience
(1999), for example a terf-butoxycarbonyl-, benzyloxycarbonyl-, ethoxycarbonyl-,
methoxycarbonyl-, allyloxycarbonyl- or trifluormethylcarbonyi group.

5  Step q) can be performed under standard conditions known to those skilled in the artin
presence of a suitable solvent such as diethyl ether, dimethylformamide, dichloromethane,
acetononitrile and/or tetrahydrofuran. The coupling reacticn is preferably performed in the
presence of a base such as NaOH, KOH, NaHCO;, triethylamine, N-ethyldiisopropyl-
amine, 4-dimethylamino-pyridine or other appropriate bases.

10
Step r) is preferably performed in the presence of a suitable ‘coupling reagent. As
‘coupling’ reagent for instance a carbodiimide based compound such as dicyclohexyl-
carbodiimide {DCC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide {(or salt, e.g.
hydrochloride, thereof) or N,N-diisopropylcarbodiimide (DIC) can be used. The reaction

15 may proceed at any suitable temperature (e.g. one between about 0°C to about
200°C), and may also be performed in the presence of an additive (such as 2,2,2-trifluoro-
N,O-bis-(trimethylsilyl)-acetamide). Appropriate co-solvent for this step is for example
dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF), dimathyl-
acetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.

20
Step q and r can be performed in a step-wise reaction under isolation of the intermediate
KXV or without isolation of XXVIL

Step s): The protecting group PG1T may be removed in accordance with technigues that

25  are well known to those skilled in the art and as described hereinafter. For example,
protected compounds/intermediates described herein may be converted chemically to
unprotected compounds using HCI or H,SO, solutions, trifluoro acetic acid, KOH;
Ba{OH),, Pd on carbon, trimethylsilyl iodide or other conditions as described in “Profective
Groups in Organic Synthesis”, 3™ edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience

30 (1999). Appropriate co-solvent for this step is for example dichloromethane,
tetrahydrofuranh(THF), acetonitrile, dimethylformamide (DMF), dimethylacetamide, N

methylpyrrolidone, methanol, ethanol or mixtures of the above mentioned solvents.
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Step t): The coupling of the amine XX VIl with the acid A-COOH can be performed with an
additional in-situ activating agent like 1-propylphosphonic acid cyclic anhydride, O-(benzo-
triazol1-yi)-N, N, N', N'-tetramethyluronium tetrafiuoroborate or hexafluorophosphate, N,N'-
dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide, carbonyidi-

5 imidazole, oxalyl chloride or other activating agents of the state of the art.
The coupling reaction is preferably performed in the presence of a base such as NaOH,
KOH, NaHCO,, friethylamine, N-ethyldiisopropylamine, N,N,-dimethylamincpyridine or
other appropriate bases of the state of the art and for example described in dascribed in
Houben-Weyl, “Methods in Organic Synthesis”, Vol. E22a, p 425ff.

10 Alternatively, the coupling of the amine XXViil can be performed with an activated acid
derivative A-C(Q)-LG, where the leaving group LG can be for example, a fluorine,
chiorine, bromine, azide or an isopropyloxy-C(C)-O anion or with A-S0,-Ci. The coupling
reaction is preferably performed in the presence of a base such as NaOH, KOH, NaHCOQOs,
friethylamine, N-ethyldiisopropytamine, N,N,-dimethylaminopyridine or ather appropriate

15 bases under conditions which are for example described in Houben-Weyi, “Methods in
Organic Synthesis”, Vol. E22a, p 425f.

The above mentioned coupling reactions are performed in an appropriate solvent for
example like dichloromethan, tetrahydrofurane {THF), acetonitrile, dimethylformamide
(DMF), dimethylacetamide, N methylpyrrolidone or in mixtures of the above mentioned

20 solvents.

Buiiding blocks XXX-a or XXX-b can also be used as precursors according o Scheme E.

J-H/ NH,
_-alkyi0 I C.,alkylo I

XX X-a XXX-b



100 54 98 55 68 53 Table 2 demonstrates the mPGES-1 inhibitory effect (1050) measured for
selected examples in the HTRF assay as described above. These data reflect a successful mMPGES-1

inhibition fogthe giyes£empound examples. Table 2. mPGES-1 inhibitorygfiest faafyyaikes in nM) of
compounds of the invention in the HTRF assay example IC 50 [nM] example IC50 [n M] example IC 50

[nM] example IC50 [nM] 59269 1 79
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Scheme E (all variable groups except L are as defined in claim 1):
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Step u) can be performed under standard conditions known {o those skilled in the art in
presence of a suitable solvent such as diethyl ether, dimethylformamide, dichloromethane,
acetononitrile and/or tetrahydrofuran. The coupling reaction is preferably performed in the
presence of a base such as NaOH, KOH, NaHCO;, triethylamine, N-ethyldiisopropyl-
amine, 4-dimethylamino-pyridine or other appropriate bases.

Step v) is preferably performed in the presence of a suitable ‘coupling’ reagent. As
‘coupling’ reagent for instance a carbodiimide based compound such as dicyclohexyl-
carbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropy!) carbodiimide (or sall, e.g. hydro-
chloride, thereof) or N,N-diisopropylcarbodiimide (DI1C) can be used. The reaction may
proceed at any suitable temperature (e.g. one between about 6°C to about

200°C), and may also be performed in the presence of an additive (such as 2,2,2-trifluoro-
N,O-bis-(trimethylsilyl}-acetamide ). Appropriate co-solvent for this step is for exampie
dichloromethane, tetrahydrofuran {THF), acetonitrile, dimethylformamide (DMF), dimethyl-
acetamide, N methyipyrrolidone or mixtures of the above mentioned solvents.

Step u and v can be performed in a step-wise reaciion under isolation ¢of the intermediate
K or without isolation of XXXE

Step w) can be performed under known saponification methods for example with aguous
NaOH or KOH in ethanol, methanol or dioxane.

Step x) The coupling of the amine XXXIV with the acid XXXl can be performed with an
additional in-situ activating agent like 1-propylphosphonic acid cyclic anhydride, O-
(benzotriazol-1-yl)-N, N, N’ N'-tetramethyluronium tetrafluoroborate or hexafluorophos-
phate, N.N'-dicyclohexyicarbodiimide, 1-(3-dimethylaminopropyi}-3-ethylcarbodiimide,
carbonyldiimidazole, oxatyl chioride or other activating agents of the state of the art.

The coupling reaction is preferably performed in the presence of a base such as NaOH,
KGOH, NaHCO;,, triethylamine, N-athyldiisopropytamine, N,N,-dimethylaminopyridine or
other appropriate bases of the state of the art and for example described in described in
Houben-Wevi, “Methods in Organic Synthesis”, Vol. E22a, p 425ff.

The above mentioned coupling reaction is performed in an appropriate solvent for
example dichloromethane, tetrahydrofurén (THF), acetonitrile, dimethylformamide (DMF),
dimethytacetamide, N methylpyrrolidone or in mixtures of the above mentioned solvents.
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it will be appreciated by those skilled in the art that, in the processes described above and
hereinafter, the functional groups of intermediate compounds may need to be protected by

protecting groups.

The protection and deprotection of functional groups may take place before or after a

reaction in the above-mentiocned schemes,

Protecting groups may be removed in accordance with technigues that are well known fo
those skilled in the art and as described hereinafter. For example, protected
compounds/intermediates described herein may be converted chemically to unprotected

compounds using standard deprotection techniques.

The type of chemisiry involved will dictate the need, and type, of protecting groups as weil
as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Profective Groups in Organic
Chemistry”, edited by J W F McOmie, Plenum Press (1973), and “Profective Groups in
Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscisnce (1999).

The conditions for all individual steps in the above mentioned schemes e.g.
protection/deprotection steps, reductive aminations, amide formations and others are well
known {o the expert and are described in the standard literature such as the Houben-
Weyl: Methoden der organischen Chemie, Georg-Thieme-Verlag, Stuttgart and are

axemyplified in more detail in the experimental section.

Compounds of formula | (including I-1 through |-4) may be isotated from their reaction

mixtures using conventional technigues.
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Biological Assay

The basis of the assay used is io measure the inhibition of micresomal prostaglandin E;
synthase-1 (MPGES-1) dependent prostaglandin (PG) E; formation from PGH; by

5  different compounds. Thus, the formation of PGE; is used as signal and a lowering of this
signai can be interpreted as inhibition of mPGES-1. Similar assays {o measure inhibition
of mPGES-1 have previously been described in the literature {1, 2L

List of reagents used:
16 e  Glutathione (Sigma, G-4251)

s Freeze culture in Rosetfta £ colf expression strain.

s |.B growth media with Ampilliciliin (Amp) final concentration in culture 50ug/mi
»  Chioroamphenicol stock 34mg/m! (chloro) final concentration in culiure 34pug/m!
e Sterile growth flasks for 500mi-1liter cultures
15 ¢ 0.1MEKP bufferpH 7.4
e 0.25% HC
» PGH; (0.25 mM)
¢ Fe (Il) Cl, tetra hydrate, 99% (Sigma, 220229)
¢ 3B84-well plate with compounds
20 e 96-well plate, polypropylene (Thermo fast 96 skirted VWR)
¢ 384-well plate polypropyiene PCR plate (Greiner 785201)
e Greiner 384-well plate pp (In vitro cat. no. 781280)
e Adhesive sealing fiim for 96-well plates (Sigma-Aldrich)
e Aluminium foil (PCR fail, 310-0030-127-471 from Labora)
25 ¢ PBS(GIBCO 14040}
v« Prostaglandin E; Assay {Cisbio,cat.no. 62P2APEC)
¢ Biomek FX robot (Beckman Coulter)
¢ Biomek NX robot (Beckman Coulter)
»  Multidrop; micro or combi (Thermolabsystems)

30+ Plate reader Safire2 (Tecan)



1005 WO 2010/100249PCT/EP2010/052799 54 METHOD OF TREATMENT The present invention
relates to compounds of formula | which are useful in the prevention and/or treatment of a disease

and/or condgtignjmmgels the inhibition of prostaglandin E Ssynthases, in garfiglay; that afthe

microsomal prostaglandin E2 synthase-1 (MPGES-1) is of therapeutic benefit, including but not limited
to the treatment and/or prevention of inflammatory diseases and/or associated conditions. The term
"inflammation™ will be understood to include any inflammatory disease, disorder or condition per se,
any condition that has an inflammatory component asgpciated with it, 10and/or any condition
characterised by inflammation as a symptom, including inter alia acute, chronic, ulcerative, specific,
allergic and negiretiscintiamonafonsand othierzkaems ohirdammatonknewndo:dhose GEleddathe art.

The term thus %%ﬁgggjgggeg%&% purp@ses of this invention, inflammatory pain, pain generally
and/or fever. Where a condition has an inflammatory component associated with it, or a condition

15characteriséPEYaifIaMhEIYH 2579 it FIYRIC iR GRS p ST arfappiesidfe thateceYfpounds of
the in\_/ention 'mgytlmeafsﬁltg}vim thtmﬁmmwmmmsmpmm@mee 'mﬂ:ammat@on
assactated Wi HBE. GARCHIOR mi SRUAMDSRCIE (RRNMPY Blsccive laflp st gie not linked
to inflammatory mechanisms, such as in the reduction of bone loss in a subject. Such conditions

include 200stébiSFosRLGSRJaHfIE ePAl et WIBdBSE aha /B srpeRitalionsd488s M FiRSe aspect of
the present inventionsielatescta gepmpadnd ofifoonuilahasskmedieanmighf. Another aspect of the

present invenq%ré %(%tioirﬁgtgé?c%?ﬁ%ug Q%g%r(r?rwﬁelfgﬁ%sgﬁ%?atment and/or prevention of a

disease and/or conditionin which the inhibition of the mP of Iherageutic benefit. A further
aspect of the predenBRVERHBNTS HrdLELBP B SRIFBIIRI BF IR IIBMIFoR AR @EFment and/or
preventian of inflanrasesy diseaseis Eroior sssogiated isorditionsonWE2nization buffer

2010/100249PCTJ/ER /0527 tic N i i
muscoskeletal d isg( e as%%%%lﬁ%%m%%o%v]%b u}g} %ﬁc% %?soé%?eiﬁﬁ?c%u cﬁ d Sag{t%%ﬁéﬁ@%ﬂiﬁ?n%ism ,

ng e.
heumatoid arthrifie. B ARG AR (TAARLA) edaNes iR R eBeTo T NsubE SR EraBlic

arthritis, bursitis, tendonitis, juvenile arthritis, spondyloarthropathies like e.g. spondylitis, ankylosing
5. Spin down the bacteria debris and save the supernatant, 7000 rpm for 15 min
15 6. Isolate the protein containing membranes in the supernatant by ultracentrifugation
45000 x g for thour.
7. Discard the supernatant and dissolve the pellet in 20mM KPi buffer and aliquot the

enzyme and store aliquots at -80°C.

20 Before each experiment is performed an aliquot of the enzyme is thawed and it can then
be dissolved in 0.1 M KP,; pH 7.4 buffer containing 2,5 mM GSH. 50 yl of this enzyme
solution is subsequently dispensed in a 384-well plate at room temperatura. 0.5 il of the
inhibitor dissolved in DMSO is thereafier added to each well and incubated for 25 minutes
at room temperature. Subsequently, 2 ut of PGH; dissclved in an appropriate solvent is

25 added to each well and after one minute at room temperature, the acidified stop solution
centaining FeCl, is added. 4 yl of the total volume is transferred to a separate plate and
dituted 750-fold in two separate steps before quantification of PGE,.

In order to guantitate the amount of PGE, that has been formed, a homogenous fime
resolved fluorescent (HTRF) detection of PGE» can be performed by the use of a

3¢ commercially available kit from CisBio essentially according to the manufacturer's
protocol. Briefly, 10 ul of the diluted sample is transferred to a white 384-well plate and the
following steps can be performed in a sequential manner at room temperature or as

indicated.



5spondylitis, psoriatric arthropathy; sarcoidosis, fiboromyalgia, myositis, polymyaositis, osteoarthritis,
traumatic arthritis, collagenoses of any origin e.g. systemic lupus erythematosus, scleroderma,
dermatomyQsifis, miillsdisease, Sjogren syndrome, Felty syndrome; rheypalicieyesa94 rheumatic
heart disease, diseases of blood vessels like vasculitis, polyarthritis nodosa, Behcet's syndrome, giant
cell arthritis, Wegener's togranulomatosis, Henoch-Schonlein purpura; psoriatic arthritis, fungal
arthritis, in particular including pain associated with any of the aforementioned conditions; 2.
Headaches such as migraines with and without aura, tgnsion-type headaches, cluster headaches and
headaches with different origins; 3. Sympathetically maintained pain like complex regional pain
syndrome Type | and II; 154. Neuropathic pain such as low back pain, hip pain, leg pain, non-herpetic

neuralgia, post herpetic neuralgia,.diapetic neuropathy, nerve injury-induced pai uired immune
deficiency syndrome AT E THLRAA o et e L T O s P Be e B sec
nerve injuries, phant&PtighbNsaiWeBultiple sclerosis, root avulsions, painful traumatic
mononeuropathy . painihrednediepatiyirihalramicnainirgswdrome, post-stroke pain, central nervous

system injury, post syrgical pain, carpal tunnel syndro trigeminal neuralgia, post mastectomy
syndrome, postthBraﬂh%o‘?%gs%P@Pﬁ(,g,@s?ﬁw “pﬁ)% ?Fe@@tf@%rﬁﬁdﬂ'%ﬁ neuropathic pain

associated hyperalg8sia Mfidatpthsuas atoahedisvithared o éindrug-induced pain; 5. Cancer pain
induced by or associzia) i BURATSSHCNBRene sy XgRRas EhleHkamin: Hadglgas disease,

malignant lymphoma; lymphogranulomatoses; lymphosarcoma; solid malignant tumors; extensive
metastases 6. ViscetaPHRUIRIERY KifcMaRVEFHRE pelvic pain, pancreatitis, peptic ulcer, interstitial

cystitis, cystitis, renapsolicc aneinrapdys meneiingsy menstiuatomgyrreaalaeical papldtibable bowel
disease (LI(I;ES), inflanmaﬁ%x ggy@rlegisease, Crohn's disease and ulcerative 30colitis, nephritis,
prostatitis, vulvodynia, non-ulcer dyspepsia, non-cardiac chest pain, myocardial ischemia; WO
2010/100249PCTVEP20 16/65H 795 %60V, hARSRA Lo assBrrtde digsases df &ap. hsesasitgth and
throat like influenza apg viradeaateriahipieations swch@adhe common cold, allergic rhinitis (seasonal
and perennial), anr ngitis, tonsillitis,, gingivitis,. | g%n itis, sinusitis, and vasomotar rhinitis, fever, hay
fever, thyroiditis, otitéﬁ‘%%glcé n%l{ |o‘%{§el%de%tc’ft% C ga %gﬁgp%er \(;83;}% %%%g;%e%gﬁyeuémﬁtions,
trigeminal neuralgia, Mwétirepiritis, allergic keratitis, conjunctivitis, blepharitis, neuritis nervi optici,

choroiditis, glaucema-pnd; suppathslcorthaltiaaswalhasipain thereof. 8. Neurological diseases
such as cerebral oedema and angioedema, cerebral dementia like e.g. Parkinson's and Alzheimers

disease, senile d&menfL ARSI LY ERRE 8R! 18HyRGHRN Y PGt RlRSEHE fnkningeal
infections like encepbadomyelitis, meningitis, including HIV as well as schizophrenia, delusional
disorders, autism, affective disorders and tic disorders; 9. Work-related diseases like pneumoconiosis,
including aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and

byssinosis; 151610/ G RcBIEL LS GR tﬁ@tﬁ?ﬁéeﬁﬁ%?ﬁﬁﬁ BfeRYIE LSRR CRPRAREREDic) as
well as exercisgcingiate dbranchiosdnstestmreaddysational@stimiadPibEonbactesmalred using

the following excitation and emission wavelength, europium cryptate: Jna’" = 307 nm, 4
max = 620 nm and d2: Anax . = 620 nm, Anac = 665 nm), respectively. The extent of the
specific HTRF is measured as a rafio of the emission intensity at 665 nm vs. that at 620
nm. A standard curve using synthetic PGE, is used to quantify the amount of PGE; in

25 unknown samples. The degree of inhibition can be caloulated as percent inhibition by
dividing the amount of PGE; formed in unknown samples by the amount of PGE; formed
in control samples.



exacerbation of asthma, other non-allergic asthmas and "wheezy-infant syndrome", Chronic
obstructive pulmonary disease (COPD) including emphysema, adult respiratory distress syndrome,
bronchitis, RpgUReRIRzadult respiratory distress syndrome (ARDS), 20pigeenfpsagigss gisease,
farmers lung; 11. Skin diseases such as psoriasis and eczema, dermatitis, sunburn, burns as well as
aprains and strains and tissue trauma; 12. Vascular and heart diseases which are inflammation-
related like artheriosclerosis including cardiac transplant atherosclerosis, panarteritis nodosa,
periarteritis nodosa, 25arteritis temporalis, Wegner gragnulomatosis, giant cell arthritis, reperfusion
injury and erythema nodosum, thrombosis (e.g. deep vein thrombosis, renal, hepathic, portal vein
thrombosis); coronary artery disease, aneurysm, vascular rejection, myocardial infarction, embolism,
stroke, thromhosis,inclyding yenous thrombosis, angina including unstable angina, coronary plague
inflammation, bacterigl-induced inflammation_including 30Chlamydia-induced inflammation, viral
induced inflamimatiof SPRFAYH S R aftSn ol biatRE" % AIRGaF pREtRTure SN SaSURear grafting
including coronary arteisabypadsrsimgélylviedirais duRuiZatismipro€edsres/inahidmgiahgioplastie stent
placemenj, WO 2019/%%@8%%?&3&5’&9%9/@5@%9%%@%%@@%%9& e niRVARl B BERSedures
involving arteries, veins and capillaries, artery restenosis; 13. Diabetes-associated symptoms such as
diabetic vasculopathVI E%ﬁﬁ(g@bgt% Rt ﬁ%}:ﬁ%thy, post capillary resistance or diabetic
symptoms assbciateGatdtB5insBhitis{e . BrigeerglRc i adilbe Sithigrdte ariatan i iksreasedinitrite and
kallikrein urinary excgqpm) ” %ng@g@@%@ m%wt @Jmpgrgnﬁ rm:gggsf@ mgH&lrtg cancer, such as

colorectal cancer, brain cancer, bone cancer, epithelial cell-derived neonIaS|a (epithelial carcinoma)

such as basal cell caRGRER; dd&HBaRikdnt, YhstrdiHE&imar BaAR SR uSHEYAAEEr, 10mouth
cancer, esophageal paacenserallibakebearrcarosionraticteancerf oalin cdmeenives-cdancer, bladder
cancer, pancreas caqg%t&xéa@{&g&(ﬁ%d(@{g;gﬁeqp%g? Lpﬂggjagcgg,ggr&aﬁ cancer, skin cancer such
as squamous cell and basal cell cancers, prostate cancer, renal cell carcinoma, and other known
cancers effecting epithelial cells throughout the body; neoplasias like gastrointestinal cancer, Barrett's
esophagus, livesstagedits15bladder cancer, pancreatic cancer, ovarian cancer, prostate cancer,

cervical cancer, 89 8@%%%&t£¥8§ﬁ&ﬂ%&§“ﬂr%ﬁh NGRLeARNIMARIT RRMREAGdINng familial

adenomatous polyposis (FAP) as well preventing é)s from forming in patlents at risk of FAP. 15.

Various other %%@Mﬁ%%&%@ﬁ&ﬁ@fﬂé@%ﬁhé &M é@ﬁﬁ&ss%ewﬁ SREFEA oo Rimic
and/or antihypoiensitedagetiisd sepsis, Usieapongsiss ientgat pstadict iy perplasia aridbhyjgEactive
bladder, nephrifis; PRt il lﬂﬂeﬂbﬁi%@&@&e’?h@s}é'éﬁg %ﬁB@%‘%@&é@é@!fﬁ@@é@%ﬁﬁ%fﬁ%ﬁ%

gastrointestinal or vascular regions, wounds, allergic skin reactions, mixed-vascular and non-vascular
syndromes, séﬁ?@‘gﬁ%&?fﬁgg%‘?ﬁéﬁ%ﬁ?bamerlal infections or with trauma, central nervous system
injury, tissue damage and 25postoperative fever, syndromes associated with itching. Preferred

accordingo they pigsqnt BNERION 5iie SRt freamRINGhOLIRRA LR e TRaLRRN apd/or

prevention of pain; in particular pain that’is associated with an)ﬁone of the diseases or conditions listed

above. concentration of 10 uM in the HTRF assay
Example # % inhibition
1 100
3 100
4 83
5 100
6 100
7 o8 )
8 98
9 98




30Another aspect of the present invention is a method for the treatment and/or prevention of above
mentioned diseases and conditions, which method comprises the administration of an effective
amount of a,eeResmE Qf formula Ito a human being. WO 2010/100249RGH/ERGQHYOR2 799 58
Compounds of the invention may also have the advantage that they may be more efficacious than, be
less toxic than, be longer acting than, be more potent than, produce fewer side effects than, be more
easily absorbed than, and/or have a better pharmacokinetic profile (e.g. higher oral bioavailability
and/or lower clearance) than, 5and/or have other usefyl pharmacological, physical, or chemical
properties over, compounds known in the prior art, whether for use in the above-stated indications or

otherwise. DOSAGE 0The term "effeciveéalm‘%u t'#'eferg/gqn%q ama
a therapeutic effect on the treated patient. & eftect may be objective

or marker) or subjective (i.e. the subject gives,gn indic
invention may be administered at varying doses. QOral,
from between about 0.01 mg/kg of bod

preferably about 0.01 to about 100 mg

For e.g. oral administration, the compg

mg, and preferably between about 1
most 20preferred doses will range fro
infusion. Advantageously, compounds
dosage may be administered in divide
physician, or the skilled person, will be
for an individual patient, which is likely

of the condition that is to be treated, ag

function and response of the particular

exemplary of the average case; there ¢
dosage ranges are merited, and such 3

2010/100249PCT/EP2010/052799 59

for administering the compounds of for

include for example tablets, pills, capst

ount of a compound, which confers

(i.e. measurable by some test

ation of g feels
pulmonary and

an effect). Compounds of the
15topical dosages may range

y weight per da

lkaldavs..an

y (mg/kgdday) tq

K

about 100 mg/kg/day,

fd aaValday nrnfnrn'ﬂ'\l L
Kgroay;arnmu-rmyrcpreiciadty o

sitionst¥pically

|8,

contait?Betwee

out 0.1 to about 25 mg/kg/day.
n about 0.01 mg to about 5000

10 about 200(

mg, of the activ
about1§.001 ta

about't8 mg/kg

e ingredient. Intravenously, the
)y/hour during constant rate

may be1 dminis;teredi1 singld
] doses of two, three or four tim

> daily dose, or the total daily
s daily. In any event, the

able to getermine the ggtual do
to-vary-with-the

26raute_of-adm
=HOHte-01aam

sage which will be most suitable

well as&the species, ag@, weigt

nistration, the type and severity
1t, sex, renal function, hepatic

rated:-Theabov
e individual inst
zope of this inve
ICAL RMULA

tr
tan, of &burse, |

hre wﬁ&g the sd

PHARMACEUT

-mentioned dosages are
ances where higher or lower
htion. WO

ATIONS Suitable preparations

mula wjl be apy

Hpq,qnppnchnr

harent tg)athose \
pQJn7pngpQ,w

vith ordinary skill in the art and
ches, solutions, syrups, elixirs,

sachets, injectables, inhalatives and pq
with standard and/or accepted pharma|c

ywderszetc. Such formudgtions n

1ay be prepared in accordance

=

a-tieal-nraect:
culda plable!

21 100
22 98
23 100
24 g7
25 99
26 100
27 100
28 100
29 99
30 g8
31 99
32 88
33 93




Depending on e.g. potency and physical characteristics of the compound of the invention (i.e. active
ingredient), the content of the pharmaceutically active compound(s) should be in the range from 1 to
99 wt.-%, prglsrakiydl.p 90 wt.-%, more preferably 20 to 70 wt.- 10%, obihegompesitiesn as a whole.
Suitable tablets may be obtained, for example, by mixing one or more compounds according to
formula | with known excipients, for example inert diluents, carriers, disintegrants, adjuvants,
surfactants, binders and/or lubricants . The tablets may also consist of several layers. 15A further
aspect of the invention is a pharmaceutical formulatiogyincluding a compound of formula | in admixture
with a pharmaceutically acceptable adjuvant, diIuent or carrier COMBINATION THERAPY The

compounds according to the present ir

to be used in the art in connection with

the focus of the present invention. Amg

combination with the treatment accord

h other treatment 20options known
tions the treatment of which is in

are considered suitable for
25- non-steroidal

antiinflammatory drugs (NSAIDs) inclu
agonists; - Sodium channel blockers; -
noradrenergic modulators; corticoster
20101100249PCT/EP20101052799 6
leukotriene antagonists and 5-lipoxyge

antagonists; - Nicotinic acetylcholine rg

eceptor agonists; Cannabionoid

rs; 30. serotonergic and
agonists; WO

hists; proton pump inhibitors;
tics; - VR1 agonists and

ve Qg R;l
a treatrr$ anv 0 FLe Indica
ng sueh treatm ent opiigis that
ngto the present inventions are:
ding C@X-2 inhjbitors;tQopiate 1
N-type-caleitmrehannet-blocke
bids; histamine|H1 redétor ant
histamine H2 receptor antago

nase inhibitors;| 5- locdPinesthe
'ceptor3%gonists,; 100

39 100

40 98

41 100

42 100

43 100

44 100

45 100

46 100

47 100

48 100

49 100

50 100

51 94

52 96

53 100

54 98

55 68




P2X3 receptor antagonists; NGF agonists and antagonists; 10- NK1 and NK2 antagonists;
NMDA antagonist; potassium channel modulators; - GABA modulators; serotonergic and

noradrener%@&qh{l&%rgs 15- anti-migraine drugs. Said list is not consideﬁ%c}}ﬁpgﬁ\é%aﬁmiting

character. In the following representative examples of such treatment options shall be given.
Non-steroidal antiinfiammatory drugs (NSAIDs) including COX-2 inhibitors 20:propionic acid
derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenhufen, fenoprofen, flubiprofen,
ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen, oxaprozin, pirprofen, pranoprofen, suprofen,
tiaprofenic acid, and tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac,
clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac, ibufenac, 25isoxepac, oxpinac,
sulindac, tiopimab|ct@lowetionidtrn diaci® GBSz amapiracyffen ddis) acdsdesivativvesegiaeclofenamic
acd, mefenamicaritandiolsranicarddhsa-cakowlic A deialies. adgms (sodcam,

meloxicam, piroxicam, sudoxicam and tenoxican), salicylates (acetyl salicylic acid, sulfasalazine) and
the pyrazolon8¥ (@pazbReItkHipeiViHY 38 FRIPEAE SBFRBTRBAtazone, oxyphenbutazone,
phenylbutazone), and the coxibs (celecoxib, valecoxib, rofecoxib and etoricoxib) and the like; WO
2010/100249PCT/EP2010/052799 61 Antiviral drugs like acyclovir, tenovir, pleconaril, peramivir,
pocosanol and the like. Antibiotic drugs like gentamicin, streptomycin, geldanamﬂ)qgirﬁ, doripenem,

cephalexin, cefA8RJR &eMasERne ey eehfroraYiER vahk Ynse8h VSRS,

bacitracin, enoxacin, mafenide, doxycycline, chibgarTjstreassal/and the like; Opiate receptor agonists:

morphine, propog-ypheﬂe-@arvcn ~trarradel-bupranorphir-and-thedike—Gldcesorticesterpids such
as bethamethasadne, budegsoise, dexamethasigrs, tohydrocortison@singthylprednisoldQ&sd
prednisolone, pre@nonés trianftinotsampied|dbffikdcenariminunobipréssxamipanyrioMbdulatory, or
cytsostatic drugsjmfcudimgrootTotitimted-tofiydroxychiorguimne; D-peniciftarmne,-sulfasatizine,
auranofin, gold nercaptopuring, tdcrol#fus, sirollmuf, myCdphenolafe mpfetil yclosporine,

60 1 70 3 80 8 g8 2

61 1 71 2 81 2 89 2

62 1 72 3 g2 3 20 1

63 2 73 3 83 3 g1 4

64 2 74 4 84 4 92 7

85 300 75 3 85 2 93 2

66 3 76 3 86 1 94 3

67 2 77 4 57 1 85 1

68 3 78 3 58 3 96 1

97 5 98 6 g9 >100 100 5




15leflunomide, methotrexate, azathioprine, cyclophosphamide and glatiramer acetate and novantrone,
fingolimod (FTY720), minocycline and thalidomide and the like; anti-TNF antibodies or TNF-receptor

antagonists\gslch g Ru ot limited to Etanercept, Infliximab, AdalimumabyB2Ehh G638~/ 1, and Ro
45-2081 (Lenercept), or biologic agents directed against targets such as but not limited to 20CD-4,

CTLA-4, LFA-1, IL-6, ICAM-1, C5 and Natalizumab and the like; IL-1 receptor antagonists such as but
not limited to Kineret; Sodium channel blockers: carbamazepine, mexiletine, lamotrigine, tectin,
lacosamide and the like. N-type calcium channel blockers: Ziconotide and the like. 25 Serotonergic
and noradrenergic modulators: paroxetine, duloxetine, clonidine, amitriptyline, citalopram; Histamine
H1 receptor amETEKISI O HRRENTMMERIMINt, chlorpheniramine, dexchlorpheniramine, triprolidine,
clemastine, diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdiJazine,

promethazine, trimeprazine, 30azatadine, cyproheptadine, antazoline, pheniramine pyrilamine,
astemizole, teffeR AR, ISPAAIPRC e RrierResIds afdaims 3 vitishamesa it e (ScREMHEANd the
like; WO 2010HHO24QREIAESR 204104252 209/ &2 dristamineyhi2hreceptasissiag pristsgicinaetidine,

famotiding and, rapitidip e e PUBIR h“éorj : .QEazg) HRE0 PRI and
esomeprazole gng tﬁe Iin:[g %ecuiqtrlﬁentg antagéﬁ%ts%n é%%%%%?enazss ﬁlh%g orgz ?ﬁ%i‘gﬁ mon-
telukast, pranitkasraarytiIeanshiiang Wngket 15 daisAdetheieacdtient e HrFEXaN idoefaine and the
like; Potassiumfiehanstehniadidkedors:like eetigalbive cdadiénodulators:lacosamide, pregabalin,
gabapentin and the like; 10 Anti-migraine drugs: sumatriptan, zolmitriptan, naratriptan, eletriptan,
telcegepant ar@¢Herkd IRRadATbYHISS S0ERrHeIIiy IWiAE By ke mmelsRislisars?r BHEREdsY is also
possible with pewopdricipies fer the tealimenhef pairne ighdaRAX3/atiagonisiss ¥R Iantagbriists, NK1
and NK2, ”t.aQRE‘/§F%«n %%z%ﬂté%’@'&%%s%b%% M%ﬁ%@é@%@%@r}m%aﬁg%gp%pgn of
compounds is preferably a synergistic combination. Synergy, as described for example by Chou and
Talalay, Adv. E?fﬁ?nﬁ?P@@tﬁ.’%?ﬂ?%ﬁm@c@ﬁH@é@@r%“ﬁ/ﬁéﬁrﬂ*lé sfreerstien %@‘Fﬁﬁb@r’n@%ﬁén
administered infeemRinatiaRdsgreatesshanidben the art. The term thus also includes, for the

purposes of this invention, inflammatory pain, pain generally and/or fever.

Where a condition has an inflammatory component associated with it, or a condition

15 characterised by inflammation as a symptom, the skilled person will appreciate that

compounds of the invention may be useful in the treatment of the inflammatory symptoms

and/or the inflammation associated with the condition.

Compounds of the invention may alsc have effects that are not linked to inflammatory

mechanisms, such as in the reduction of bone loss in a sublect. Such conditions include

20 osteoporosis, osteocarthritis, Paget's disease and/or periodontal diseases.

A further aspect of the present invention relates {0 a compound of formula | as a

medicament.

Another aspect of the present invention is the use of compounds of formuia | for the
25 treatment and/or prevention of a disease and/or condition int which the inhihition of the

mPGES-1 is of therapeutic benefit.

A further aspect of the present invention is the use of a compound of formula i for the

treatment and/or prevention of inflammatory diseases and/or associated conditions.

30  The present invention also relates to the use of compounds of formula | for the treatment

and/or prevention of the following diseases and conditions:



20additive effect of the compounds when administered alone as a single agent. In general, a
synergistic effect is most clearly demonstrated at suboptimal concentrations of the compounds.

Synergy car.beipqlesmsof lower cytotoxicity, increased pharmacological gffeet QL seapaother
beneficial effect of the combination compared with the individual components. 25 WO

2010/100249PCT/EP2010/052799 63 EXPERIMENTAL SECTION Preparation of examples for
compounds of the general formula | 5Unless otherwise stated, one or more tautomeric forms of
compounds of the examples described hereinafter may be prepared in situ and/or isolated. All
tautomeric forms of compounds of the examples described hereinafter should be considered to be

disclosed. TR dyerandslbouaed Ay aklidolamng.examples;do,ulich eglgwing
10abbreviations may be employed: Abbreviations: AcOHacetic acid 15agaqueous BSTFA(N,0-bis

(trimethylsily 1 FiffIBI6 sasrriE dtling e Dok JesiBonst Caietb e iakia #eiidichioromethane
20D1Cd_iisopr@pmgﬁ@ﬁid%%ﬁﬂéEn@MﬁkdﬁlﬁmanytmyﬂnatBJ\@éE%MMGiammy&anmingpyridine
DMSOd'methlﬁﬁ}é‘xBQﬁé%Rﬁ\Q ﬁ%&kﬁé@ﬁmhﬁg%%ﬁ‘)}%‘%% B%%&iﬂ@%.%‘.%%%%ﬂ%smv&ﬁﬁg ocene

EDC1-(3-dimethylaminopropyl)-3-ethylcarbodiim de hydrochloride EtOAcethyl acetate
5 spondylitis, psoriatric arthropathy; sarcoidosis, fibromyalgia, myositis, polymyositis,

osteocarthritis, fraumatic arthritis, collagenoses of any origin e.g. systemic lupus
erythematosus, scleroderma, dermatomyositis, Still's Disease, Sidgren syndrome, Felty
syndrome; rheumatic fever and rheumatic heart disease, diseases of blood vessels like
vasculitis, polyarthritis nodosa, Behcet's syndrome, giant cell arthritis, Wegener’s

16 granulomatosis, Henoch-Schdnlein purpura; psoriatic arthritis, fungal arthritis, in particular

including pain associated with any of the aforementioned conditions;

2. Headaches such as migraines with and without aura, tension-type headaches, cluster

headaches and headaches with different origins;
3. Sympatheticaily maintained pain like complex regional pain syndrome Type | and Ii;

15 4. Neuropathic pain such as low back pain, hip pain, leg pain, non-herpetic neuralgia, post
herpetic neuralgia, diabetic neuropathy, nerve injury-induced pain, acquired immune
deficiency syndrome (A!DS8) related neuropathic pain, head trauma, foxin and
chemotherapy caused nerve injuries, phantom limb pain, multiple sclerosis, root
avulsions, painful iraumatic mononeuropathy, painful polyneuropathy, thalamic pain

20 syndrome, post-stroke pain, cenfral nervous system injury, post surgical pain, carpal
tunnel syndrome, trigeminal neuralgia, post mastectomy syndrome, postthoracotomy
syndrome, stump pain, repetitive motion pain, neurcpathic pain associated hyperalgesia

and allodynia, alcoholism and other drug-induced pain;

5. Cancer pain induced by or associated with tumors such as bone tumors, lymphatic
25 leukemia; Modgkin's disease, malignant iymphoma; lymphogranulomatoses;

fymphosarcoma; solid malignant tumors; extensive metasiases

8. Visceral disorders such as chronic pelvic pain, pancreatitis, peptic uicer, interstitial

cystitis, cystitis, renal colic, angina, dysmenorrhoea, menstruation, gynaecological pain,

irritabie bowel disease (IBS), inflammatory bowel disease, Crohn's disease and ulcerative
30 | colifis, nephritis, prostatitis, vulvodynia, non-ulcer dyspepsia, non-cardiac chest pain,

myocardial ischemia;



820diethyl ether EtOHethanol
30HATUO-(7-azabenzotriazol-1-y1)-N,N,NW-tetramethyluronium-hexafluoro- phosphate

HBTUO-(begzobiaglvtyl)-N.N,NcNr-tetramethyluronium hexafluorophosphaig4dRlehigh

performance liquid chromatography 64 i-PrOHisopropanol KOtBupotassium tert.-butylate
MeCNacetonitrile MeOHmethanol 5 MSmass spectrometry MTBEmethyl-tert-butyl ether NMRnuclear
magnetic resonance PEpetrol ether PPA1-propylphosphonic-acid cyclic anhydride 10RPreversed
phase rtroom temperature Rfretention factor REretentign time satsaturated
15TBTUO-(benzotriazol-1-y1)-N, N, AP-tetramethyluronium tetrafluoroborate TOD'thiocarbonyl

diimidazole TEAtetiamine LHEL P gRINanLF ABIURIGARSIIG3fiTat tike influenza and
viral/bacterial infections such as the common cold, allergic rhinitis (seasonal and
perennial), pharyngitis, tonsillitis, gingivitis, larhyngitis, sinusitis, and vasomotor rhinitis,
fever, hay fever, thyroiditis, otitis, dental conditions like toothache, perioperative and post-
5 operative conditions, trigeminal neuralgia, uveitis; iritis, ailergic keratitis, conjunctivitis,
blepharitis, neuritis nervi optici, choroiditis, glaucoma and sympathetic opthalmia, as well

35 pain thereof,

8. Neurological diseases such as cerebral cedema and angioedema, cerebral dementia

like e.g. Parkinson's and Alzheimers disease, senile dementia; multiple sclerosis, stroke,
10 myasthenia gravis, brain and meningeal infections like encephatomyelitis, meningitis,

including HIV as well as schizophrenia, delusional disorders, autism, affective discrders

and tic disorders;

9. Work-related diseases like pneumoconiosis, including aluminosis, anthracosis,

asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis;

15 10. Lung diseases such as asthma including allergic asthma {atopic or non-atopic) as well
as exersise-induced bronchoconstriction, cccupational asthma, viral- or bacterial
exacerbation of asthma, other non-allergic asthmas and "wheezy-infant syndrome”,
Chronic obstructive pulmonary disease (COPD) including emphysema, adult respiratory
distress syndrome, bronchitis, pneumonia, adult respiratory distress syndrome (ARDS),

20  pigeon fancier’s disease, farmers lung;

11. Skin diseases such as psoriasis and eczema, dermatitis, sunburn, burns as weli as

aprains and sirains and tigsue trauma;

12. Vascuiar and heart diseases which are inflammation- related like artheriosclerosis
including cardiac transplant atherosclerosis, panarteritis nodosa, periarteritis nodosa,

25  arterifis tempaoralis, Wegner granulomatosis, giant cell arthritis, reperfusion injury and
erythema nodosum, thrombosis (e.g. deep vein thrombosis, renal, hepathic, portal vein
thrombosis), coronary artery disease, aneurysm, vascular rejection, myocardial infarction,
embolism, stroke, thrombosis including venous thrombosis, angina including unstable
angina, coronary plague inflammation, bacterial-induced inflammation including

30 Chlamydia-induced inftammation, viral induced inflammation, and inflammation associated
with surgical procedures such as vascular grafting including coronary artery bypass

surgery, revascularization procedures including angioplasty, stent placement,



20TLCthin layer chromatography WO 2010/100249PCT/EP2010/052799 65 Analytical methods The
TLC data was obtained by using the following tic plates a) Silica gel plates 60 F254 Merck No

1.05714.00Q)2hkssyiated in the experimental part as "silica gel” 5b) Reversgdmbasgplates: RP-8 F
254s Merck No: 1.15684.0001 abbreviated in the experimental part as "RP-8". ¢) Aluminiumoxide

plates 60 F254 Merck 1.05713.0001 abbreviated in the experimental part as "Alox" The RI- values
given were determined without chamber saturation. 10 The HPLC/MS data, where specified, were
obtained under the following conditions: Agilent 1100 with quarternary pump, Gilson G215

Autosampler, HP diode array detector. The diode array detection took place in a wavelength range

from 210-550 ad stRangey0bnassr spesiterpaitisideieatianving ards @ 4ovaiis H00Q e feowing
methods wereag% ';A\ASHB gA: 20Mobile phase: El: water with 0.15% formic acid E2: acetonitrile
Eluent gradient C {unpo ar%: 25 time in min %EI %E2 flow rate in mL/min 0.0

13. Diabetes-associated symptoms such as diabetic vasculopathy, diabetic neuropathy,
diabetic retinopathy, post capillary resistance or diabetic symptoms associated with
5 insulitis (e.q. hypergiycemia, diuresis, proteinuria and increased nitrite and kallikrein

urinary excretion);

14. Benign and malignant tumors and neoplasia including cancer, such as colorectal
cancer, brain cancer, hone cancer, epithelial cell-derived neoplasia (epithelial carcinoma)
such as basal cell carcinoma, adenocarcinoma, gastroiniestinal cancer such as lip cancer,

10 mouth cancer, esophageal cancer, small bowel cancer, stomach cancer, colon cancer,
liver cancer, bladder cancer, pancreas cancer, ovary cancer, cervical cancer, lung cancer,
breast cancer, skin cancer such as squamous cell and basal cell cancers, prostate
cancer, renal cell carcinoma, and other known cancers effecting epithelial cells throughout
the body; neoplasias like gastrointestinal cancer, Barrett's esophagus, liver cancer,

15 bladder cancer, pancreatic cancer, ovarian cancer, prostate cancer, cervical cancer, lung
cancer, breast cancer and skin cancer; adenomatous polyps, including familial
adenomatous polyposis (FAP) as well preventing potyps from forming in patients at risk of
FAP,

15. Various other dissase states and conditions like epilepsy, septic shock e.g. as

20 antihypovolemic and/or antihypotensive agents, sepsis, osteoporosis, benign prostatic
hyperplasia and hyperactive bladder, nephritis, pruritis, vitiligo, disturbances of visceral
maotiiity af respiratory, genitourinary, gastroiniestinal or vascular regions, wounds, allergic
skin reactions, mixed-vascuiar and non-vascuiar syndromes, septic shock associated with
bacterial infections or with trauma, central nervous system injury, fissue damage and

25 postoperatlive fever, syndromes associated with itching.

Freferred according to the present invention is the use of a compound of formula | for the
treatment and/or prevention of pain; in particular pain that is associated with any one of
the diseases or conditions listed above.

30 Another aspect of the present invention is a method for the treatment and/or prevention of
above mentioned diseases and conditions, which method comprises the adminisiration of

an effective amount of a compound of formula | to a human being.



9551.6 2.0010901.6 5.0010901.6 55090101.630 WO 2010/100249PCT/EP2010/052799

66 Method B:
WO 2010/100249 PCT/EP2010/052799
58
Compounds of the invention may also have the advantage that they may be mors
efficacious than, be less toxic than, be longer acling than, be more potent than, produce
fewer side effects than, be more easily absorbed than, and/or have a better
pharmacokinetic profile (e.g. higher oral bioavailability and/or lower clearance) than,

5 andfor have other useful pharmacological, physical, or chemical properties over,
compounds known in the prior art, whether for use in the above-stated indications or
otherwise.

DOSAGE
10 The term “effective amount” refers to an amount of a compound, which confers a
therapeutic effect on the treated patient. The effect may be objective (i.e. measurable by
some test or marker) or subjective (i.e. the subject gives an indication of or feels an
effect).
Compounds of the invention may be administered at varying doses. Oral, pulmonary and
15 topical dosages may range from between about 0.01 mg/kg of body weight per day
(mg/kg/day) to about 100 mg/kg/day, preferably about 0.01 to about 100 mg/kg/day, and
more preferably about 0.1 to about 25 mg/kg/day. For e.g. oral administration, the
compositions typically contain between about 0.01 mg to about 5000 mg, and preferably
between about 1 mg to about 2000 mg, of the active ingredient. Intravenously, the most
20  preferred doses will range from about 0.001 to about 10 mg/kg/hour during constant rate
infusion. Advantageously, compounds may be administered in a single daily dose, or the
total daily dosage may be administered in divided doses of two, three or four times daily.
In any event, the physician, or the skilled person, will be able to determine the actual
dosage which will be most suitable for an individual patient, which is likely to vary with the
25 route of administration, the type and severity of the condition that is to be treated, as well

as the species, age, weight, sex, renal function, hepatic function and response of the
particular patient to be treated. The above-mentioned dosages are exemplary of the
average case; there can, of course, be individual instances where higher or lower dosage

ranges are merited, and such are within the scope of this invention.



Mobile phase:  El: water with 0.15% formic acid 5E2: acetonitrile Eluent gradient C (unpolar): time in
min%E1 %E2 flow rate in mL/min 0.09551.6 Ki2.0010901.6 5.0010901.6 5.5090101.6  The

following calusmwassed as the stationary phase: (column temperaturepegistainbatih25C): Zorbax
StableBond 018, 3.5pm, 4.6x75mm The following compounds are accompanied by structural

drawings. The skilled person will appreciate that the rules of valency must be adhered to and hence
there must be a certain number of bonds attached to each atom, which may not necessarily be
depicted on the 20drawings. For example, in the casesyvhere a nitrogen heteroatom is depicted with
only one or two bonds attached to it, the skilled person will realise that it should be attached to an
addional one GHRRMMEOESE TACAtaF ORMIGRTIIOWEICh such bonds are normally attached to one or two

hydrogen ators (50 oyiog N o ME IR0 IO AR ADRRAIEYEE 205279 67

Example 1 24541-Acetamidoethy g -2-chlorophenylaminol1-N-(4-bromopheny1)-1-methylbenzim
idazole-5-cardBREpHEE SEANCHIEE @Wﬁﬁ?ﬂéﬁﬁiﬂ%@ﬁﬁﬂ%‘ﬁﬂﬁe@ﬁﬁ%mﬁjrﬁaaélé‘%'ate (3.86 g, 50
mmol), NaBH3¢iidReg, BZzmyrokyoanek 3fomaec Hguse\wisi{2 S g)hwiarengetdaddds a mixture of

4-chloro-3-nitigacelppaenane, (100 8-> SNMALINMENE (s B-) ALl hNne paghis.wagstirred at it for

20 h and NaHCO3 (aq, sat) and EtOAc were added. The mixture was filtered and the aq layer washed

with EtOAc. Tﬁéai‘@%’rﬁﬁm%a&?&ﬁ?‘ﬁﬁ PSR HRE diRel 6%er Na2S04 and concentrated to give the
sub-title compbapehorigldn @.87 gt iy nin)NAlcddeChtoreBhitropihe nyivathyicbhoktanidentkisA (0.28

mL, 2.0 mmoly;follgyed spér@%%cmgr%%té%‘écl#hvelpﬁémgguWﬂ!ﬁj%gg?edc%Apound s) should be

15chloro-a- metkgl -3-nitro enZﬁamlne 0.27 g, 1.3 mmol) in THE (5 mL) at rt. The mixture was stirred

at it for 3.5 h dnd adBREEIACEIRRISH dé’(ﬁb?t?ﬁadefﬂm{%wv\fma(@ Lpe8AsErY R&aY Ndcos (aq,
5%) wasiadded  archtheompdsiteexstaciediaith EtOAc. WO 2010/100249PCT/EP2010/052799

Suitable tablets may be obtained, for example, by mixing one or more compounds
according o formula | with known excipients, for example inert diluents, carriers,
disintegrants, adjuvanis, surfactants, binders and/or lubricants . The tablets may also
consist of several layers.

15 Afurther aspect of the invention is a pharmaceutical formulation including a compound of

formuia | in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

COMBINATION THERAPY

The compounds according to the present invention can be combined with other treatment
20 options known to be used in the art in connection with a treatment of any of the indications

the treaiment of which is in the focus of the present invention.

Among such treatment options that are considered suitable for combination with the

treatment according to the present inventions are:

25 - non-steroidai antiinfiammatory drugs (NSAIDs) including COX-2 inhibitors;
- opiate receptor agonists;
- Cannablonoid agonists;
- Sodium channel blockers;
~ N-type calcium channel blockers;
30 . serotonergic and noradrenergic modulators;
- corticosteroids;

- histamine H1 receptor antagonists;



68 The combined extracts were dried over Na2SO4 and conc to give the sub-title compound. Yield:
0.30 g (92%). (c) N-111-(3-Amino-4-chlorophenynethyllacetamide 5A solution of sodium dithionite
(1.08 g, 6.1 Ak i (4 mL) was added to a vigorously stirred mixturgafgese10/052799
N41-(4-chloro-3-nitrophenypethyllacetamide (0.30 g, 1.2 mmol) in EtOH (20 mL) at 5500. After 4 h at
55C additional sodium dithionite (020 g, 1.1 mmol) was added and stirring was continued at 55C for
1.5 h. The mixture was allowed to cool and NaHCO3 (aq, sat) was added. The mixture was extracted
with EtOAc and the combined 10extracts were dried oyer Na2S0O4 and concentrated to give the
sub-title compound. Yield: 90 mg (34%). (d) N11-(4-Chloro-3-isothiocyanatophenypethyllacetamide
N41-(3-Amino-4-chlorophenyl)ethyllacetamide (90 mg, 0.2 mmol) was added to a mixture 150f
1,;‘-thiocarbopxliggé%%%riﬁ@pg g??o%’[ao gngg@sol), DMAP (7 mg, 0.05 m_mol)_ and DCM (2 mL) at rt. The
mixture was concentrate ang sed in tﬂe next step without further purification. (e)
3-Nitro-N-(4-brefEBheHYP keS|l aminobenzamide 20A mixture of 3-Nitro-4-methylaminobenzoic
acid (196 mg,-1RdniE)a@ Johie bhd bl arl gymisiaenanitcké0 mg

1-Chloro-N,N,2; rigjlzgg%)éltgréqg-sl-enylamine was stirred until a clear soulution was obtained.
4-Bromoaniline (1 mg, 1.0'mmol) was added and the mixture was stirred for 16 h. The mixture was
filtered throughzgﬁéﬂ@ffﬂﬁ@%ﬁrﬁﬁﬁpéﬁﬁéentrated. 5 ml DMF and 20 ml H20 were added and the
precipitate wasiioliestegdoatykasiew réigisto?5340smg (68%). (1)

3-Amino-N-(4- henyl)-4-methylaminobenzamide A mixture of
3-Nitro-N-(4-b_rtj)£r%%}é))r%ecneﬁéi?r?1%q Oﬁéﬁ’inobenzamide (120 mg, 0.34 mmol), 10 ml THF, 10 ml MeOH
and 30 mg 5% PEDREATEEPRASSAAYUIST 4 h under a 30hydrogen atmosphere (3.5 bar). The
catalyst was remyed by filtrattagoantsthe mixture was concentrated and used in the next step Without
further purifica_thD aOﬂ%O(:)LOIé 00249PCT/EP2010/052799 69 (Q)

3-4345-(1-Acetami oethyﬁ-f—c lorophenvitthioureidol-N-(4-bromophenv1)-4-
(methylamino)betzesthide Rane{ MesHiGiers-isothiocyanatophenyl)ethyliacetamide in DMF (2 mL) was
added to a mixigrgafraogmied\-(4-bromophenyl)-4-methylaminobenzamide (87 mg, 0.2 mmol, crude
material from gh% ste E}a{,bi%vae dig DI ll,:eézrrriucl_ %td{rtl'a?or}g mixture was stirred at rt overnight and
concentrated. The residus was puritie eb?/ chromatography to give the sub-title compound. Yield: 130
mg. (h) 24541 aéeigdoRtiyhs2-chlorophenviaminot-N-(4-bromophenvi)-1-
10methylbenzaniglazoterb:carhoxamide hbl/d Ditsapromdesrieediimide (46 jiL, 0.2 mmol) was added to
3-{345-(1-acetamidoethyl)- 2-chlorophenylithioureido}-N-(4-bromopheny0-4-(methylamino)benzamide
(230 mg, 0.2 mmol) in DMF (2 mL) at rt. The mixture was stirred at 8000 for 2 h, cooled and

concentrated. The resigue was purifief b chiome'garaRly g6k s e sampoynd, 15Yield: 30 mg
(24%). MS miZ- 540 TVIFH]t

+ Non-steroidal antiinfiammatory drugs (NSAIDs) including COX-2 inhibitors

20 :propionic acid derivatives (alminoprofen, benoxaprofen, bucloxic acid, carprofen,
fenhufen, fenoprofen, flubiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and
tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac,
clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac, ibufenac,

25 isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and zomepirac),
fenamic acid derivatives (meclofenamic acid, mefenamic acid, and tolfenamic
acid}, biphenyl- carboxylic acid derivatives, oxicams (isoxicam, meloxicam,
piroxicam, sudoxicam and tenoxican), salicylates (acety! salicylic acid,
suifasalazine) and the pyrazolones (apazone, bezpiperylon, feprazone,

30 mofebutazone, oxyphenbutazone, phenylbutazone), and the coxibs (celecoxib,

valecoxib, rofecoxib and etoricoxib) and the like;



HPLC-method A: Rt = 1.60 min WO 2010/100249PCT/EP2010/052799 70 Example 2
245-(tert.Butylcarbonylaminomethyl)-2-chlorophenylaminol-6-chloro-N-(22,2-

luorethybbegezimidazalerp-carboxamide (a)tert-Butyl 4-chloro-3-nitrobenzylgarpaipatesLifert-butyl

dicarbonate (21.05g, 96.5 mmol) in DCM (30 mL) was added to an ice-cooled mixture of
4-chloro-3-nitrobenzylamine (15 g, 80.4 mmol), DMAP (0.49 g, 4 mmol) and DCM (100mL). The
mixture was stirred at rt for 12 h, poured into ammonia and extracted 10with DCM. The combined
extracts were washed with brine and concentrated. W0 2010/100249PCT/EP2010/052799 71 The
residue was washed with Et20 to give the sub-title compound which was used directly in the next step
without any further purification. (b) tert-Butyl 3-amino-4-chlorobenzylcarbamate 5A mixture of
tert-butyl 4-chloro;3-nittobenzylcarbamate (crude material from ste%'g@, Fe po n% , 316
o). NHACI (a6, <at L0 oo R 00 T B e S B SR N, Coor,
The pH was adjusted\ibDaid 3hdkmpeiemias flersembitough tEIReYThelSoRgs Were washed with

EtOAc and EtOH anddhenermbiretfiirateanontestriegdiremavetheoraanssavents. The residue
was addegj to ammogliatlr 10 and the mﬁﬁure was extracted, with PC e corpbined extracts were
a

. Th
washed with brine, dfied 8@%?@@‘5% h%a_({:;%rr?génhterg é%@‘ry%?aﬁm'zﬁigﬁwgm ’E?OAcipetroleum ether
gave the sub-title cosiperantensddt amishg (F8% from 4-chloro-3-nitrobenzylamine). (c) tert-Butyl

4-chloro-3-isothiogyanginbeazyleahamate: isdhaistlsilieIneRNthwas PieRdgs from tert-butyl
3-amino-4-chlorobenzylcarbamate, in accordance with Example 1, step (dg. (d)

Ethy1-215-(tert.buto &5?88mg§rﬁ%%%{WI)-Z-ChIorophenylaminol-G-chIoro-benzimidazole-5-carboxy
late 20The sub-tite ceinmpourdesssqveparbcnbEttastelhs srow terddanyds ddetonetBasone,

isothiocygnatobenzylgarhamate-and, Gyl 4HNeisk4, prdipmRiio RepZRisaAid RARCAINCEyIth
Example 1, step (g) with additional TEA and Example 1, step (h). (e)
Ethy1-2-15-(aminom&#i§A25%hiorophenylam no -6-chloro-benzim dazole-5- 25carboxylate A mixture

of 1.15g (2.4 m_maol) iEi‘:lny!ﬂzegt[ﬁp(tsﬂwatmemmmmmWeth)@stati_c drugs inlcuding but not _
chiorophenylaminophenginisazgls:aaarhond e ARt A AN ChIB RIKAR RS Slred overnight

The reaction mixture was concentrated under reduced pressure to glve the sub-title’compound. Yield:
1.0 g (100%). mercaptopurine, tacrolimus, sirolimus, mycophenolate mofetil, cyclosporine,

135 leflunomide, methotrexate, azathioprine, cyclophosphamide and glatiramer acetate
and novantrone, fingolimod (FTY720), minccycline and thalidomide and the like;

s anti-TNF antibodies or TNF-recepfor antagonists such as but not limited to
Etanercept, Infliximab, Adalimumab (D2E7), CDP 571, and Ro 45-2081
(Lenercept), or biclogic agents directed against targets such as but not iimited to

20 CD-4, CTLA-4, LFA-1, IL-6, ICAM-1, C5 and Natalizumab and the like;

¢ |L-1 receptor antagonists such as but not limited to Kineret;

s Sodium channel blockers: carbamazepineg, mexiletine, lamotrigine, tectin,
lacosamide and the like.

¢ N-type calcium channel blockers: Ziconotide and the like.

25 e Serotonergic and noradrenergic modulators: paroxetine, duloxetine, cionidine,
amitriptyline, citalopram;

e Histamine H1 receptor antagonists: bromaophtniramint, chlorpheniramine,
dexchlorpheniramine, triprolidine, clemastine, diphenhydramine, diphenyipyraline,
tripelennamine, hydroxyzine, methdidazine, promethazine, frimeprazine,

30 azatadine, cyproheptadine, antazoline, pheniramine pyrilamine, astemizole,
terfenading, loratadine, cetirizine, deslo- ratadine, fexofenadine and levocetirizine
and the like;



WO 2010/100249PCDEP2010/052799 (f)
Ethyl-245-(tert.butvicarbonvlaminomethvl)-2-chlorophenviaminol-6-chloro-benzimidazole-5-carboxvlat
e A mixture.9fBthylgdas(@minomethyl)-2-chlorophenylamino]-6-chloro-beziidaznig:ssscarboxylate
(2.00 g, 2.4 mmol), pivaloyi chloride (0.296 ml, 2.4 mmol), 1.5 ml TEA and 50 5ml THE were stirred for
18 h at rt. The mixture was concentrated, diluted with EtOAc, washed 2x with H20, dried over Na2SO4
and concentrated. The residue was purified by chromatography to give the sub-title compound. Yield
0.92 g (83%). (g) 2-15-(tert.butvicarbonylaminomethy}h)-2-chlorophenviaminol-6-chloro-benz-
10imidazole-5-carboxylic acid A mixture of
Ethyl-245-(tert.butylcarbonylaminomethyl)-2-chlorophenylamino]-6-chloro-
benzimidazole-5-carhoxylate 1 9 mmol) in 20.m H ed with 1. 9 ml+
098 mi+ 098 i 101 N H ke AP Rl SR o i B S e
with H20, acidified wik§:1 N HCI and cooled in an ice 15bath. The precipitate was filtered, washed with
ice[ W(ater and Idriek(;l tprlgiMﬁ ;ﬂnﬂ@tiﬁﬂﬁi@@ﬁﬁwl aﬁonéﬁi@mb&la;gaé?%@)esmﬂeprazoae and the like;
2-[5-(tert.Butylcarbonylaminomethvl)-2-chlorophenviaminci]-6- ro-N-(2.2.2-

trifluorethsl)-benZimida Cig'-%?%@}é%%%‘*ea%gg'ﬁ%%@r%“S ARIbRER EfGiEs, mon- tolukast,
245-(tert.butylcarbonykarirestresttyieRichliard pine fillgamino]-6-chloro-benz- imidazole-5-carboxylic acid
(0.15 g, 0.345 mmol), 22 2-1tifluproativaming X, 04dciheid Bwe!), 1-propylphosphonic-acid
cyclic anhydride (PPA, 0.244 ml, 50% in EtOAc), 0.12 ml TEA and 10 ml MeCN was stirred for 48 h at
60C an concentrated S HOG AR MRS BAHREI B ERFYRRRIBEraphy to give the title compound. Yield 17
mg (10%) 25m/Z= 516ABK Mgk € -meihotid:, Blegah3mgbaf¥alin and the like;
2010/10Q249PCT/ER2010/052799 73 Example 3. 6-Chlorq-2-{2- -5-1(1-meth ylam
doymethyLphenviarin e SR A B e ooy e e eegaps
(a)2-Chloro-N-cyclopewtyediioro-5-nitrobenzamide and
2-Chloro-N-cyclopentyisd:sisiepeniviamine: miteplengamide 2-Chloro-4-fluoro-5-nitrobenzoyl
chloride (1.5 g, 6.30 mmol) was added to a mixture of cyclopentylamine (430 4, 12.6 mmol), TEA (1.76
mL, 12.6 mmol) and DCM (30 mL) at to-20 C. After 12 h at rt, the mixture was diluted with DCM and
washed with N4z OFe(iag Sijamhie atfapiedBjerinsaxayinrapiorfionde HaaBane d#tBYer Na2S04,
concentraded angpurifigdhnIDRE da:adiandid 10 and2 8kl ah2dnate; Niwelepeniydisisfluoro-5-
nitrobenzamidne@ngtfsoto mﬁ%im% %l: Zl:&hIoro-N-cyclopenty1-4-cyclopentylamino-5-nitrobenzamide.
15(b)2-Chloro N2yt iBpaRvy T-4-Methyianino-5-nitrobenzamide

The combination of compounds is preferably a synergistic combination. Synergy, as
described for example by Chou and Talalay, Adv. Enzyme Regul. 22:27-55 (1984), occurs
when the effect of the compounds when administered in combination is greater than the

20 additive effect of the compounds when administered alone as a single agent. In general, a
synergistic effect is most clearly demonsirated at suboptimal concentrations of the
compounds. Synergy can be in terms of lower cytotoxicity, increased pharmacoiogical
effect, or some other beneficial effect of the combination compared with the individual
components.

25



N-Methylamine in MeOH (2 M, 2.0 mL, 4.0 mmol) was added to 2-chloro-N-cyclopenty1-4-
fluoro-5-nitrobenzamide (230 mg, 0.79 mmol) in EtOH. The mixture was heated at 50 C for 12 hin a
sealed vessgl, GRRIgF,#Ad concentrated. The residue was purified by chrogpaiegiaphyiagive the
sub-title compound. Yield: 150 mg (64%). WO 2010/100249PCT/EP2010/052799 74
(c)5-Amino-2-chloro-N-cyclopenty1l-4-methylaminobenzamide The sub-title compound was prepared
from 2-chloro-N-cyclopenty1-4-methylamino-5- nitrobenzamide in accordance with Example 2, step
(b). 5 (d) 3-Amino-4-chloro-benzylamine A mixture of;3-Amino-4-chloro-benzonitrile (1.32 g, 8.33
mmol), Ra-Nickel (0.25 g) and 80 ml NH3 in MeOH was stirred for 4 h at rt under Hz-atmosphere (3
bar). The mixture was filtered and concegtxatge mdTAsubRdTICmINnpound was used without further
purification. 10 (e) N-(4-Chloro-3-aminobenzyl)-1-methylcyclohexylamide A mixture of
3-Amino-4-chloro-benzylamine (0.69 g, 4.17 mmol), 1-Methyl-cyclohexane-1- carboxylic acid (0.59 g,
4.17 mmol), 1RreapmEEty ol ¥GmbIPE fornndBpanndsef inesastresal forduiask rt. The mixture was
concentrated, diluted with EtOAc, washed 2 x with 2M NaOH 15and 1 x with brine, dried with
Na2804fi|_tereLc{I znd C ncentrateg?t gﬁve the su%ti%e comﬁ%ound. Yield: 1.%’7 gg{ 000/%. ré\f%
N-(4-Chloto-3- SeTinifel 3%?(%%?\ 5{7(;) -‘T‘noétmr o @)&ﬂg 4 "_I‘fh%og\%l‘{ﬂ 8 m%gﬁ HRIES prepared
from N-(4-Chldes<Brashirbmaiien)mayoerrandatiosdxdaiid selatddgiliswtomesdmisiens, otep (d) but
with 1,1"-thiocaghemyh dlipigazols-nnisad o bdkieramaenyldind-pyigenseréalo be disclosed.
6-Chloro-242-chloro-5-[(1-methvicyclohexylamido)methyl]phenylaminol-Ncyclopentyl-1-methylbenzimi
dazole-5-carboxamide 25The title compound was prepared from
N-(4-chloro-3-idwthiveyérniolienzgipd byrvethyiciiel bbloxytansiciemates, in which the following
S-amino-grchlgeg:NxgyelapsatydeAmeathidaminobenzamide analogous to Example 1, steps (g and h),
but without isolation of the thioureido derivative and with EDC as coupling reagent instead of
N,N-diisopropylcarbodiimide. 200 MHz 1HNMR (DMSO-d5, ppm) a 8.43 (1H, s) 8.20 (1H,d,J=7.4
Hz) 8.10 (1H, &kbreSi&idn}7.84- 30 7.78 (1H, m) 7.52-7.48 (1H, m) 7.42 (1H, d, J = 8.2 Hz) 7.26-7.22
(1H, m) 7.00-6.91 (1H, m) 4.31-4.08 (3H, m) 3.69 (3H, s) 1.98-1.76 (4H, m) 1.68-1.16 (14H, m) 1.06
(3H, s). MS mip%éé’HSG [M+H]t. WO 2,810/100249PCT/EP2010/052799 75 Example 4

acetic acl
15 ag agueous
BSTEA {N,O-bis {trimethvyisiiyl) triffuorocacetamide
Boc tert.-butoxycarbonyi
conc concentrated
DCM dichloromethane
20 DiC diisopropylcarbodiimide
DIPEA N-ethyldiisopropylamine
DMAP N, N-dimethylaminopyridine
DMSO dimethylsulphoxide
DMF N, N-dimethylformamide
25 dppf {1,1-Bis{diphenylphosphinoferrocene
EDC 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochioride
E1QAC ethyl acetate
EL20 diethyl ether
EIOH ethanol
30 HATU O-~(7-azabenzotriazol-1-y1)-N,N,N', N'-tetramethyluronium-hexafluoro-
) phosphate
HBTU O-(benzotriazol-1-y1)-N,N, N’ N-tetramethyluronium hexafluorophosphate

HPLC high performance liguid chromatography



N-{4-Chloro-345-(1-pyrrolidinylcarbony1)-2-benzim dazolviaminolbenzy0-1- methylcyclohexylamide
prepared analog to 5the procedures described above (a)
2-{2-ChIoro@z}ggi%;ﬂygcyclohexylamido)methyllphenylaminolbenzimida%@flgfgﬁzﬁ%g%jc acid 10A
mixture of methyl 2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}benz-
imidazole-5-carboxylate (910 mg, 2.0 mmol), NaOH (ag, 2 M, 3.0 mL, 6.0 mmol) and dioxane (15 mL)
was heated at 90C for 12 h and concentrated. The residue was partitioned between NaOH (aq, 2 M)
and MTBE. The aqg phase was acidified to pH -4-5 with, HCI (aq, 4 M). The precipitate was collected,
washed with H20 and dried to give the 15sub-title compound. Yield: 873 mg (99%). (b)
N-{4-Chloro-3+& L -Pyrroligibmeaneony1)-2-benzimidazolylaminolbenzyfi-1- methylcyclohexviamide
TEA (130 gL; mmol) followed by, HBT 7Sl?l mg, 0.45 mmol) was added to 2-{2-
20chIoro-5j(1-&§€%§Icyclohg)%cgﬁgsrmggﬁnrﬁ%% ISﬁeenylamino}benzimidazole-5-carboxy|ic acid (200 mg,
0.45 mmol) in B (3 mL). &G enin at rt, pyrrolidine (37 ut, 0.45 mmol) in DMF (1 mL) was added.
After 12h at rtptbemnixture wasweapcentrated and the residue partitioned between water and DCM. The
ag layer was %gacted with D%:é\/l an&rghee?ombined extracts were washed with brine, dried over
Na2S04 and cohcentrated. The Joresidue was purified by chromatography to give the title compound.
Yield 127 mg (4786). wo 208oMdepebEatEr2010/052799 76 400 MHz 1H-NMR (DMSO-c16, ppm)
8 11.22-11.081{ift, M) 8.83rBSaf kg, Bosbhbhee) 8.12 (1H. t, J = 5.8 Hz) 7.58-7.44 (1H, m)
7.41-7.28 (ZHPrQ) 7.26-7.18 %&LE},@%@.SQ-&SZ (1H. m) 4.28 (2H, d, J =5.8 Hz) 3.50-3.41 (4H, m)
2.01-1.91 (2H, m) 1.89-1.78 (4 , m)'1.47-1.16 (8H, m) 1.12 (3H, s). MS m/z: 494 [M+Hr. 5 Example 5
tert-Butyl 5-chiti?4-2-(2-chlotdmavirhesphaeifcrReyInABBYATERYIIphenylaminol-1-
methyl-61penzrpidazolylcarasiaég pHa4a) Di-tert-butyl-2 5-dichloro-4-nitrophenylimidodicarbonate
Di-tert-butyldicrgrbonate (4.5(5)3 %[ t%l.oema%%) was added in portions to a mixture of
2,5-dichloro-4-nitroaniline (5.8 gTB(S mmol), DMAP (61.1 mg, 0.5 mmol) and THF (15 mL). After 12
h at rt the mixftre was concélftifiesdiier the residue partitioned between 15EtOAc and citric acid (aq, 1
M). The organig layer was washgsh Wit brine, dried over Na2304 and concentrated. The residue was
washed with péaé[{oleum ethggthoraqglde the subtitle compound. Yield 3.67 g (91%).

15 TBTU O-(benzotriazol-1-y)-N, N, N’ N-tetramethyluronium tetrafluoroborate
TCDI thiocarbonyl diimidazole
TEA triethylamine
THF tetrahydrofuran
TFA trifluoroacetic acid

20 TLC thin tayer chromatography



(b) tert-Butyl 2-chloro-5-(methylamino)-4-nitrophenylcarbamate 20The sub-title compound was
prepared from di-tert-butyl-2,5-dichloro-4-nitro- phenylimidodicarbonate in accordance with Example 3,

step (b). WQRL0L0/1R0249PCT/EP2010/052799 77 (c)tert-Butyl PCT/EP2016/052799
4-amino-2-chloro-5-(methylamino)phenylcarbamate) The sub-title compound was prepared from

tert-butyl 2-chloro-5-(methylam no)-4- nitrophenylcarbamate in accordance with Example 2, step (b).
5(d)tert-Butyl 5-chloro-2-{2-chloro-5-1(1-methylcyclohexylamido)methyllphenylamino}-
1-methyl-6-benzimidazolylcarbamate The title compognd was prepared from
N-(4-chloro-3-isothiocyanatobenzyl)-1- methylcyclohexylamide and tert-butyl
4-amin02-chIm&@yﬂmeth\y&m@)phenylcarbamate) in accordance to the procedures described above

. 10200 |\/|HZ 4 8.12 (1H,t,J=5.2) 7.80- 7.74
(1H, m) 7.48-7. ESN@@R dg?%gog%ép i{{}l}y %3 1@”%9%]%%‘ S966 (3H3) 2.00- 1.85 (2Hm) 1.46
(9H, s) 1.42-1.10 qérﬁﬂrﬁ? geheledns, 6@ Fres Mﬁels (M 4@»‘2&%@@8 in the experimental
N-(4-chloro-3-15- chlgwtﬁg(cympgrrtylamldo) -1-methyl-2-benzimidazolylaminolbenzyll-1-

methylcycéohexyl e 20 c>40 EIN-
(o 14 Chloro 3. 1B e S RSG5 fen s it & pore vt n e

methylcyclohexylamiPsAmsiNG| reagfae byl

5-chloro-2-{2-chlayp-BHrmetbyisy glahexstarzisio methyllphersy mingistemeathyiGHaenzimidazolylcarb

amate (400 mg, 0. 718@%}('3”)@;& ﬁbéot gsmklo%SG 7 mmol) and DCM (10 mL) was heated at 80C for 3 h

in a sealed tube. The
The Ry values gwen were determined without chamber saturation.
10

The HPLC/MS data, where specified, were obtained under the following conditions:

Agilent 1100 with quarternary pump, Gilson G215 Autosampier, HP diode array detector.
The diode array detection took place in a wavelength range from 210-550 nm

15 Range of mass-spectromefric detection: m/z 120 to m/z 1000
The following methods were used:

Method A:
20 Mobile phase:
E1: water with 0.15% formic acid

EZ: acetonitrile

Eluent gradient C (unpotar):

25  timeinmin  %E1 %EZ flow rate in mL/min

0.0 g5 5 1.6
2.00 10 80 1.6
5.00 10 80 1.6
5.50 80 10 1.6

30

The following column was used as the stationary phase: (column temperature: constant at
25°C): Zorbax Stable Bond C18, 1.8um, 3,0x30mm



was cooled, diluted with DCM and washed with NaHCO3 (aq, sat; Caution: gas evolution!) and dried
over Na2504. Concentration gave the sub-title compound. Yield: 320 mg (98%). WO
2010/100243BG{£:f¢P30/052799 78 , o PCT/EP2016/052799
(b)N-{4-chloro-3-15-chloro-6-(cyclopentylamido)-1-methyl-2-benzimidazol Y 1-
aminolbenzyl}-1-methylcyclohexylamide The title compound was prepared from
N44-chloro-3-(6-amino-5-chloro-1-methyl-2- benzimidazolylamino)benzy11-1-methylcyclohexylamide
and cyclopentylcarboxylic acid and HBTU in accordange with Example 4, step (b). 200 MHz 1H-NMR
(DMSO-d6, ppm) 5 9.37 (1H, s) 8.42 (1H, s) 8.12 (1H, t, J = 5.8 Hz) 7.84-7.72 (1H, m) 7.51 (1H, s)
7.43 (1H, d, I ®dnedR) 7.36 (1H, s) 6.96 (1H, dd, J = 82, 1.2 Hz) 4.27 (2H, d, J = 5.8 Hz) 3.67 (3H, s)
2.98-2.79 (1H, m) 2.04-1.0 (21H, m). MS m/z: 556 [M4-H]4. 10 Example 7
N-{4-Chloro-3-f5-(N-cyclopentylsulfamoy1)-1-methyl-2-benzimidazolylamind}idenzyl)-1-
methylcyclohe¥fRilfRfe2sa:11*0 0 15(a)4-Chloro-N-cyclopentvl-3-nitrobenzenesulfonamide
Cyclopentylan@inesdt& with 45358 msnel} kcivleCN (10 mL) was added over 10 min to an ice-cooled
solution og 4-cepr§)6gt-(pi}{rﬂgenzenesulfonyl chloride (2.0 g, 7.8 mmol) in MeCN (20 mL). After 1 h at it
the mixture was iooureg Into ice-water and extracted with EtOAc. The combined extracts were washed
with brine, dried over Na2504 and concentrated to 20give the sub-title compound. Yield 2.2 g (92%).
(b) N-Cyclopentydndgnatbylamingsizniirobenzenesulfonamide The sub-title compound was prepared
from 4-chloro-N-cyclopentyl-3:nitg %en esulf ide and methylamine in accordance with
Example 3, stgg%y. fg (c) %—%min%- -cég%p%%tyfﬁmrﬁgghylaminobenzenesulfonamide The sub-title
compound wa8-Brepared fréf /V-8yclopdrily1-4-methylamino-3-nitrobenzenesulfonamide in
accordaneed witly Example & stepdb). W@ 2010/100249PCT/EP2010/052799 79
(d)N-{4-Ch|or05-l%5-(N-cyclqﬁentygﬁyIfamp 1)-1-methy1-2-benzimidazolyl-
amindlbenzyll-I-methylcyclohexylamide The title compound was prepared from
N-(4-chloro-3-ts8hiocyanatdbenzy $)-1- réthylcyclohexylamide and
3-amino-N-cyclopentyl-4-methylaminobenzene-sulfonamide) 5in accordance with Example 3, step (g).

The following column was used as the stationary phase: {column temperaturs: constant at
15 25°C): Zorbax StableBond C18, 3.8um, 4.6x7domm

The following compounds are accompanied by structural drawings. The skilled person will
appreciate that the rules of valency must be adhered to and hence there must be a certain
number of bonds attached to each atom, which may not necessarily be depicted on the

20 drawings. For example, in the case where a nitrogen heteroatom is depicted with only
one or two bonds attached to if, the skilied person will realise that it should be aftached to
an addional one or two bonds {a total of three), in which such bonds are normally attached

to one or two hydrogen atoms {so forming a -NH; or -N{H)- moiety).



200 MHz 1H-NMR (DMSO-d6, ppm) 8 8.51 (1H, s) 8.13 (1H, t, J = 6.0) 7.87-7.81 (1H, m) 7.58-739
(4H, m) 7.04-6.94 (1H, m) 4.28 (2H, d, J = 6.0) 3.47 (3H, s) 3.38-3.28 (1H, m, overlapped with
H20)2.01-1.86, Rk, 3560-1.11 (16H, m) 1.06 (3H, s). MS m/z: 558 [WH] CJ(?E@@W
242-Chloro-5-[(1- methylcyclopropylam|do)methyI1phenyIam|nd) N-cyclohexylmethyl-1-
methylbenzimidazole-5-carboxamide Me 1-11 plarcr C)11IMN 0 15
(a)2-(5-Aminomethy1-2-chloroohenylamino)-N-cyclohexylmethyl-1-methyl-
benzimidazole-5-carboxamide A mixture of 67
2-(2-chloro-5-cyanophenylamino)-N-cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide (500
mg, 1.19 mmott,x@@ared in analogy to the experlmental 20procedures described above) and EtOH (20
mL) was saturg d w Ia was added and
the mixture wa X elite and the
filter cake wadhB¢gatE-EEROXBRECNE0 mblned flltrates were concentrated and the residue treated with a
mixture of petroleum ether and diethyl ether to glve the sub-title compoungt: Yigjd: 500 mg 25(98%).
(h)2-{2-Chloro-54(1- Fheth cyclopropylamldo)methy phenylamlnol N- cyclgﬁ
hexylmethy1-1-mesh{iHseric |dazroke959carboi'§1 18%, fwas]prepared from
2-(5-aminomethy1-2-c '_w'oﬂo_ ,ekylmethyT=I-me&thylbenzigtdazole-5-carboxamid
e and 1-methylcyclo- W( 2010/1“5‘%5: PCT/EP2(10/052799 80 propylcarbokylic acid and HBTU in
accordance with Exampte™4; step (b). 200 MHz 1Hf 3.38N¥H. s) 8.33-8.22
(1H, m) 8.19-8.08 (1H, m) 7.91-7.80 (2H, m) 7.66-7.57 (1H, m) 7.42 (1H, d, J §g5|z) 7.37 (1H, d, J
= 8.2 Hz) 7.00-6.89 (1H, m) 4.24 (2H SéqJ = .st)3.71%§2{% -2.99 (2H, m)179 1.45 (7H, m)
1.27 (3H, s) 51 2 g3H rﬁ>1 .00- o 80 {5, A, MS m/ -H

F 2 steps

CH,

5 (a) 4-Chloro-a-methyl-3-nifrobenzylamine
Ammonium acetate (3.86 g, 50 mmol), NaBH;CN (0.22 g, 3.5 mmol), and 3A molecular
sieves (25 g) were added to a mixture of 4-chloro-3-nitroacetophenone (1.00 g, 5 mmol} in
MeOHM (15 mL) at rt. The mixture was stirred at rt for 20 h and NaHCO; (aq, sat) and
EtOAC were added. The mixture was filtered and the aq tayer washed with E{OCAc. The

10 combined organic phases were dried over Nap;S0; and concentrated fo give the sub-title
compound. Yield: 0.27 g (27%).

(b) N-[1-(4-Chloro-3-nitrophenylethyilacefamide
TEA (0.28 mL, 2.0 mmol) followed by acetyichloride (96 ul., 1.3 mmol) were added to 4-
13 chloro-ormethyl-3-nitrobenzylamine (0.27 g, 1.3 mmal) in THF (5 mL) at rt. The mixture

was stirred at rtfor 3.5 h and additional acetylchloride (20 uL, 0.27 mmol) was added.
After 1 h at rt, NaHCO; {aqg, 5%) was added and the mixture extracted with EtOAc.



Example 9 2-{2-Chloro-5-1(2-thienylsulfonamido)methyllphenvlaminol-N-cyclohexylmethy1-1-
methylbenzimidazole-5-carboxamide 0 Thiophene-2-sulfonyl chloride (64 mg, 0.35 mmol) in MeCN
(2 mL) was Q0 a.mixture of 2-(5-aminomethy1-2-chlorophenylaming)-N-gygiohgodpethyl-1-
methylbenzimidazole-5-carboxamide (150 mg, 0.35 mmol), TEA (150 }IL, 1.1 mmol) and MeCN (2
mL). After 12 h at rt the mixture was diluted with DCM and washed with NH3 (aq, sat) and brine, dried
over Na2S04 and concentrated. The residue was purified by chromatography to give the title
compound. Yield: 36 mg (18%). 200 MHz 1H-NMR (DMSO-d6, ppm) 8 8.50-8.36 (2H, m) 8.35-8.22
(A1H, m) 7.94-7.82 (3H, m) 7.69-7.57 (2H, m) 7.42 (1H,d, J=8.2 Hz) 7.37 (1H, d, J = 8.2 Hz) 7.18-7.11
(1H, m) 7.04-6:85 dd:HbaﬁBd%Q@a&Q@é?d‘bri@ﬂ véLN3EEG) ahd4chOb @bk 1) duBitle46rbpduta)
1.29-1.07 (4H m IE%% 72 [M+H]. Example 10

4-Bromo-N-(2- {f ch oro% ethylcyclopropvlamido)methyliphenviaminol-1-methvl-5-
benzimidazolyl)benzamide 25 WO 2010/100249PCT/EP2010/052799 81 (a)

2f5-(Aminomegivl)- ZWQQQHWM%IMW%W methylbenzimidazole-5-carboxamide
TFA (1.5 mL) oiucljodeo (]tigrt béjtli)(llo%l 5 OQ pher&g @%Mjwas g]éle% fo a vgor%;?%

5ben2|m|cfazo amlno - -c enzylcar am ared in analo

experimental ﬁi‘rtﬁr@éfdm@graéié\frbbéﬁa?@&féﬁﬁlta@mpm@wlwwméﬁq %Qat“n?ﬁrfmpt)thﬁfﬁ'/‘\}as
added and thezpixiurateasstines atrbfes k6 Addilieied withR QM iantw@shed thhnh&ahi@éES (ag, sat)
and brine, dried entrated to ve the le c nd which was the next step
without further pue€ aé:)s?t}iﬂyl%rga%ﬁg iU %Eés é:)%t P@ROH’IG mixture was EHPOW&(P?O COQ| OS
4-Bromo-N- (2{@6@%@ﬁqtm@mwgﬁgoﬁﬁ@wlawmwﬁ@#ﬁﬁéwmmqm the combined
methyl-51henzismidazaliste Brsa anidra,sDhertileseaneuwndwas syihesized damound.

245- (amlnomg} f chlorggj) nylamino]-N-(4-

15bromophenyf§%( - em E)enz midazole-5-carboxamide and 1-methylcyclopropyl carboxylic acid and
HBTU in accordance with Example 4, step (b). 200 MHz 1H-NMR (DMSO-d5, ppm) 8 10.24 (1H, s)

8.53-8.47 (1H(dw) 8. M[f1Hd.¢hibro B-Lbirb8aR:LbbhehdsinliBddzdfigd-7.71 (4H, m) 7.60-7.40 (4H m)

Z) gg (OIZIS C(ng‘A! n[1 (g&mg%;}\éoéggm(ﬁ %&Aacet?nﬁf @O(mg, : 1m%190 ?\,Uelssgac}dgg tg 83 {Ztuz“e
242-chloté-5- [@_fL3tr1fh§mﬂ§ﬁiéﬂwléy8f©m6%ﬁﬁdwrﬁéwnﬁﬂbr@h&'ﬁ?%}rﬂr@ﬂﬁdﬁm@ﬁ/ﬁﬁétﬁﬂm

-methylbenzimidazoler&-cabaxatisleas concentrated and used in the next step without further

purification.

(&) 3-Nitro-N-(4-bromophenyl}-4-methylaminobenzamide
20 A mixture of 3-Nitro-4-methylaminobenzoic acid (196 mg, 1.00 mmol), 20 mi DCM, 0.15

mi pyridine and 160 mg 1-Chloro-N,N,2-trimethylprop-1-enylamine was stirred until a clear

soulution was obtained. 4-Bromoaniline (172 mg, 1.0 mmol) was added and the mixture

was stirred for 18 h. The mixture was filtered through a pad of ALOX B and concentraied.

5 ml DMF and 20 ml H,O were added and the precipitate was collected and dried. Yieid:
25 240 mg (68%).

() 3-Amino-N-(4-bromophenyi)-4-methylaminobenzamide

A mixture of 3-Nifro-N-(4-bromophenyl-4-methylaminobenzamide (120 mg, 0.34 mmol),
10 ml THF, 10 mi MeOH and 30 mg 5%-Pt-on-carbon was stirred for 4 h under a

30 hydrogen atmosphere (3.5 bar). The catalyst was removed by filtration and the mixture
was concentrated and used in the next step without further purification.



25 WO 2010/100249PCT/EP2010/052799 82 (a) 4-Methylamino-3-nitrobenzoic add TEA (13 mL)
and methylamine (2 M in MeOH, 35 mL, 70 mmol) was added to 3,4- dinitrobenzoic add (10 g, 47.2
mmol) in Et rt. After 24 h at it the mixture was concentrated ded to the
residue. Th%%%ﬁr@&v]\)/zafg filtered and acidified with AcOH. The solids Wergﬁ%#%%%%yﬁzﬁ%ried to give
the sub-title compound. Yield: 7.5g (81%). (b) Methyl 4-methylamino-3-nitrobenzoate oHCI was
bubbled through a mixture of 4-methylamino-3-nitrobenzoic acid (7.41 g, 37.8 mmol), DMF (60 mL)
and MeOH (250 mL) at reflux for 10 h. The mixture wag allowed to cool, filtered and concentrated.
NaHCO3 (aq, sat) was added to the residue which was extracted with EtOAc. The combined extracts
were washed with bring-griadsand eanaenirptechior givethigisolr-didecempaundohbiigld: 2.59 (32%).
(c) Methyl 3-armg%-4rémet0 Ignmiarg%ggnzoate Fe powder (3.4 g, 60 mmol) was added to a mixture of
methyl 4-metHyram%mE§r—’%méenzua- = te (2.5 g, 12.0 mmol), AcOH (10 mL) and MeOH (100 mL) at
reflux. The 20MiktdfeShipsneifeiaerenrivioraeHinaptamiivdd WEd8 8- HvahadsrA\iag adjusted to
-8 by addition @i @3 taae-satk anchibenatiytnevsas Bierendnranale Cetitag The fitesi cakaavas
washed wjth EtOH and the,combined filtrat concentrated and the residue extracted with EtOAcC.
e combined Bt A e oa Pt b, e Sy o B 1o Sl an et
compound. Yiéld 4099eg(88%) 95 regidvretraa purified by chromatography to give the sub-title
2-{54(tert-Butexyessbenywamingdmetyyll-2-chlorophenylamino}-1- methylbenzimidazole-5-carboxylate
The sub-title compound was prepared from tert-butyl 4-chloro-3-isothiocyanatobenzylcarbamate (see
Example 2d) and methyl 3-amino-4-methylaminobenzoate 30according to Example 3, step (g). WO
2010/100249RTT/ER2G1( s Patdeetind)-Riehisrpphenyviaminoi-N-(4-bromophenyl)-1-

2[5-(amingmefyihA-ehioraphenyiamindl-nmethylbenzordlimidazole-5- carboxylate  The sub-title
(5. Rtert-bur R LTOFAENPGTAL 145 B/ BHRR AR A RS 8 rborylae
in accordancez-chliorophenylilthioureido}-N-{4-bromophenyi}-4-(methylamino)penzamide {130 mg, 0.2
mmol} in DMF (2 mL) at 1. The mixture was stirred at 80 °C for 2 h, cooled and
concentrated. The residue was purified by chromatography to give the title compound.
15 Yield: 30 mg (24%). MS m/z: 540 [M+H]".
HPLC-method A: R = 1.60 min




Swith the procedure in Example 10, step (a). (f) Methyl
2-{2-chloro-5[(1-trifluoromethylcyclopropylamido)methyliphenylaminoi-1-
methylbenz d@ kz% arboxylate The sub-title compound was prepar
245-(aminomet ? %1% oro- 10phenylamino]-1- methylbenzo[d]lmldazolee% ggégomxgégfﬁe%gnd
1-trifluoromethylcyc- lopropylcarboxylic acid and TBTU in accordance with the procedure in Example
3, step (e). (g) 2{2-Chloro-541-trifluoromethylcyclopropylamido)methyliphenylaminol-1-
ismathylbenzimidazole-5-carboxylic acid A mixture of,methyl
2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-1-methylbenzimidazole-5-carbo
xylate (1.36 gzfBamegl), NaOH (aq, 2 M, 15 mL) and dioxane (15 mL) was heated at reflux for 45
min. The mixture. \ as g |Iwet (F)rLand Senesnya Cg%hgg H -—c%lorgw = dte Th,% olids
were collected-washed va 120 anddred to give the o= e O 0 %) (h)
(E waeitethoishokamisieylamido)methyllohenylaminol- Ncyclooropylmethyl -1-methylbe
ide The title com,eouad was prepared from ¢t

2-{2-chloro- 5 [(1 t&n‘lurometh Icyclo-
25propylam|do)Pnet )ngf’rﬂﬁ;m)..l fheth
and BBAU in accor

nzim“| G -carb acid and

( it Example 3, step (e). 400 MHz
utomer are not assigned),§o0- 8.34 (3H, m) 7.95-7.89
(1H, m) 7.88-7.82 (1H, MY:7.70-7.63 (1H, m) 7. 4@?&?4 d, J=8.230Hz] 7. 4(L(1J—| ¢, J =8.4 Hz)
6.99-6.92 (1H, m) 4.28 (2, d, J = 58Hz)<§373(3H s) 3,18- 3.11 (2H, ) (5H, m) 0.45-0.38

(2H, m) 0.26-0.20 (2H, +H]t WO a 08249PC O 799 84 The
following compounds«vvere : | alogy td odsg\cg '\Pre ératlon described above in
-1]1* Name @

TEA ~F

detail. Ex. Chemical structti

0

Ch A
HON Ch i

] o

0
PPA l

CF,
L Cl, Wy H

0

(¥

{a) terf-Butvl 4-chlorg-3-nifrobenzylcarbamate
Di-tert-buty! dicarbonate (21.05g, 96.5 mmol) in DCM (30 mL) was added to an ice-cooled
mixture of 4-chloro-3-nitrobenzylamine (15 g, 80.4 mmol), DMAP (0.49 g, 4 mmol} and

DCM (100mL). The mixture was stirred at r for 12 h, poured inio ammonia and extracted

16 with DCM. The combined exiracts were washed with brine and concenirated.



11-1-NMR 12 PASH NyN * N ¢ 508 N-{4-Chloro-341-methyl-5-(1-pyrrolidinylcarbony1)-2-
benzimidazolyiaminolbenzy1}-1-methylcyclohexylamide 400 MHz 1H-NMR (DMSO46, ppm)
58.43-8.27 )ﬂ% -8.03 (1H, m) 7.82-7.68 (1H, br s) 7.46-7.21 (4H, m). - §§( 1H, m) 4.25
(2H,d,J = é}&i‘ﬁ%@% %)32.59 (3H, br s) 3.49-3.39 (4H, m) 1.94-1.75 (6H%ﬁ)ﬂ4%%gﬂﬁ4 %)Ié m)
1.04(3H, s) 13 HH Clly__HN i N 508 CI
2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylaminoHNcyclopentylbenzimidazole-5-carboxa
mide 400 MHz 11-I-NMR (DMSO-d6, ppm) 8 11.22-11.11 (1H, m) 8.83-8.72 (1H, m) 8.58 (1H, s)
8.14-8.05 (2H, m) 7.94-7.83 (1H, m) 7.61-7.54 (1H, m) 7.42-7.27 (2H, m) 6.89-6.83 (1H, m) 4.31-4.17
(3H, m) 1.99-182 (bbduBNds ARadrBa (Rl ERDLSFvb 1% kit b dnidb (Rtw)ckvas used directly

in the next step without any further purification.

(&) tert-Butyl 3-amino-4-chlorobenzylcarbamale

5 A mixture of tert-butyl 4-chloro-3-nitrobenzylcarbamate (crude material from step (b)), Fe
powder (17.65 g, 316 mmol), NH4Cl (aq, sat, 100 mL) and EtOH (100 mL) was heated at
80 °C for 4 h and allowed fo cool. The pH was adjusted to ~10 and the mixture was
fillered through Celite. The solids were washed with EtCAc and EtOH and the combined
filtrates concentrated to remove the organic solvents. The residue was added to ammonia

10 and the mixture was exiracted with DCM. The combined exiracts were washed with bring,
dried over Na,S04 and concentrated. Crystallization from EtOAc/petroleum ether gave the
sub-title compound. Yield: 15.5 g {75% from 4-chloro-3-nitrobenzylamine).

(c) tert-Butyl 4-chloro-3-isothiocyanatobenzylcarbamate

15 The sub-title compound was prepared from ferf-butyl 3-amino-4-chlorobenzylcarbamate,

in accordance with Example 1, step (d).

(d) Ethyi-2-[5-(tert.butoxycarbonylaminomethyi}-2-chlorophenylaming]-6-chloro-benz-

imidazole-5-carboxylate

20 The sub-title compound was prepared in two steps from terf-Butyl-4-chloro-3-
isothiocyanatobenzylcarbamate and Ethyl-2-chloro-4,5-diamino-benzoic acid in
accordance with Example 1, step (g) with additional TEA and Example 1, step (h).

{e) Ethyl-2-[5-(aminomethyl)-2-chlorophenylaminol-6-chloro-benzimidazole-5-

25 carboxylate
A mixture of 1.15 g (2.4 mmol) Ethyl-2-[5-(tert.butylcarbonylaminomethyh)-2-

chlorophenylamino]-benzimidazole-5-carboxylate and 10 ml 4M HC! in Dioxane was
stirred overnight. The reaction mixture was concenirated under reduced pressure to give
the sub-title compound. Yieid: 1.0 g (100%).



mlri NN i0 a 522
2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylaminol-Ncyclopentyl-1-methylbenzimidazole-5
-carboxamidg, WO 4R38/100249PCT/EP2010/052799 85 Ex. Chemical stpugiish Mg [M+H]t
Name 11-1-NMR 400 MHz 11-1-NMR (DMSO-d6, ppm) 6 8.31 (1H, s) 8.12-8.04 (2H, m) 7.89 (1H, d,
J=14Hz)7.83(1H,d,J=1.8Hz) 7.63 (1H, dd, J=8.4, 1.4 Hz) 7.41 (1H, d, J = 8.2 Hz) 7.36 (1H, d,
J=8.4Hz)6.93 (1H,dd, J = 8.2, 1.8 Hz) 4.25 (2H, d, J = 6.0 Hz) 3.70 (3H, s) 1.93-1.83 (4H, m) 1.71-

72

(H Ethyl-2-[5-(tert.butylcarbonylaminomethyi}-2-chiorophenylamingci-6-chloro-benz-

imidazole-5-carboxylate

A mixture of Ethyl-2-[5-{aminomethyl}-2-chlorophenylamino]-6-chloro-benzimidazole-5-
carboxylate (1.00 g, 2.4 mmol), pivaloy! chloride (0.296 mi, 2.4 mmol), 1.5 mi TEA and 50

5 ml THF were stirred for 18 h at 1. The mixture was concentraied, diluted with EtOAg,
washed 2x with H,O, dried over Na,S0. and concentrated. The residue was purified by
chromatography to give the sub-titie compound. Yield 0.92 g (83%).

(@) 2-15-{tert.butvlcarbonylaminomethyl)-2-chlorophenviaminol-6-chloro-benz-
10 imidazole-5-carboxylic acid

A mixture of Ethyl-2-[5-(tert.butylcarbonylaminomethyl)-2-chlorophenylamino]-6-chioro-
benzimidazole-5-carboxylate (0.91 g, 1.9 mmol) in 20 m! EtOH was treated with 1 N
NaOH (3.9 ml +0.98 mi + 0.98 ml}for4 hatrt, for 5 h at 50°C and for 3d at rt. The
mixture was concentrated, diluted with H,0, acidified with 1 N HCI and cooled in an ice

15 bath. The precipitate was filtered, washed with ice water and dried to give the sub-title
compound. Yield 0.81 g (95%).

) 2-[5-(tert. Butvlcarbonylaminomethvl}»-2-chiorophenylamingl-6-chloro-N-(2.2.2-

trifluorethyl-benzimidazole-5-carboxamide

20 A mixture of 2-[5-(tert.butylcarbonylaminomethyl!)-2-chtorophenylamino]-6-chioro-benz-
imidazole-5-carboxylic acid (0.15 g, 0.345 mmol), 2,2,2-Trifluoroethylamine (2x 0.027 ml,
0.345 mmol), 1-propylphosphonic-acid cyclic anhydride (PPA, 0.244 ml, 50% in EtOAC),
0.12 ml TEA and 10 mi MeCN was stirred for 48 h at 60°C an concentrated. The residue
was purified by chromatography to give the titie compound. Yield 17 mg (10%)

25 miz: 516 [M+HY".

HPLC-method B: Ry = 2.35 min.



1.66 (2H, m) 1.56-1.49 (4H, m) 1.41-1.16 (8H, m) 1.04 (3H, s) ml ...r. 1,1 554 O\Thaci  N-(2-tert-B
utoxyethyl)-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]- 15 phenylaminop

-methylbengj

Zimidazplgrpscarboxamide 200 MHz 11-1-NMR (DMSO-c/6, pppy)E8.3drd2a-(2H, m) 8.09

(AH,t,J = 60Hz)787782(1H m) 7.78 (1H, d, J = 1.6 Hz) 7.67-7.58 (1H, m) 7.42 (1H,d, J=8.2
Hz) 7.37 (1H, d, J =8.4 Hz) 6.94 (1H, dd, J =8.2, 1.6 Hz) 4.25 (2H, d, J = 6.0 Hz) 3.69 (3H, s)
3.46-3.33 (4H, m, over-

1t

73

Exampie 3
6-Chloro-2-{2-chloro-5-[{1-methylcyclohexyiamidomethvilphenviamino}N-cyclopentyl-1-

methylbenzimidazole-5-carboxamide

an A Y
M
analog
example td
o
P
N +
L
Q
CH:’.NHZ FHE
Ch
N
Fe/NHACI />
analog

with EDC

example 2b analog
exampie 1g/th N)lb
H

{a) 2-Chloro-N-cyclopentyi-4-fluoro-5-nitrobenzamide and

2-Chloro-N-cyclgpentyl-4-cyciopentviamino-S-nitrobenzamide

2-Chioro-4-flucro-5-nirobenzoyl chloride (1.5 g, .30 mmol) was added to a mixture of
cyclopentyiamine (430 L, 12.6 mmol), TEA (1.76 mL, 12.6 mmoi) and DCM {30 mL) at
-20 °C, After 12 h at rt, the mixture was diluted with DCM and washed with NH,OH (ag
sat). The organic layer was washed with H,O and brine, dried over Na;S0,, concentrated
and purified by HPLC to afford 510 mg {28%) of 2-chioro-N-cyclopentyl-4-fluoro-5-
nitrobenzamide and 300 mg {14%) of 2-chloro-N-cyclopentyl-4-cyclopentylamino-5-nitro-
benzamide.

(b)  2-Chioro-N-cyclopentyl-4-methvlamino-5-nitrobenzamide

N-Methylamine in MeOH (2 M, 2.0 mL, 4.0 mmol) was added to 2-chloro-N-cyclopentyl-4-
fiuoro-5-nitrobenzamide (230 mg, 0.79 mmol) in EfOH. The mixture was heated at 50 °C
for 12 h in a sealed vessel, cooled and concentrated. The residue was purified by

chromatography to give the sub-title compound. Yield: 150 mg (64%).



lapped with H20) 1.98-1.82 (2H, m) 1.40-1.09 (19H, m) 1.03 (3H, s) ullH iliN . CI 550
2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylaminol-N- 16

cyclohexyl%wy&@éggﬁylbenzimidazole-5-carboxamide 200 MHz 11-I-§MR.(DNSQ:-03, ppm) 6

8.37-8.22 (2H, m)

H,t,J = 5.8 Hz) 7.89-7.79 (2H, m) 7.66-7.58 (1H, m) 7.42 (1H, d, J = 8.2 Hz)

7.37 (1H,d, J=8.4 Hz) 6.93 (1H, dd, J =8.2, 1.6 Hz) 4.25 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.08 (2H, t,
J=6.0Hz) 1.98-1.83 (2H, m) 1.80-0.77 (24H, m) WO 2010/100249PCT/EP2010/052799 86 EXx.
Chemical structurel MS m/z [M+H]t 74
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20
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{c) 5-Aminc-2-chlgro-N-cyclopentyl-4-methvlaminobenzamide

The sub-title compound was prepared from 2-chloro-N-cyciopentyl-4-methylamino-5-

nifrobenzamide in accordance with Example 2, step (b).

(d) 3-Amino-4-chioro-benzvlamine
A mixture of 3-Amino-4-chloro-benzonitrile (1.32 g, 8.33 mmol), Ra-Nickel {0.25 g) and 80
ml NHz in MeOH was stirred for 4 h at it under Hy-atmosphere (3 bar). The mixture was

filtered and concentrated and the sub-title compound was used without further purification.

(&) N-(4-Chloro-3-aminobenzyl)-1-methyvicyclohexylamide

A mixture of 3-Amino-4-chloro-benzylamine {0.69 g, 4.17 mmoi), 1-Methyl-cycichexane-1-
carboxylic acid (0.59 g, 4.17 mmoi), 1.47 g TBTU, 1.45 m| TEA and 30 mi THF was stirred
for 6 h at rt. The mixture was concentrated, diluted with EtOAc, washed 2 x with ZM NaOH
and 1 x with brine, dried with Na,S0, filtered and concenirated to give the sub-title
compound. Yield: 1.17 g (100%).

() N-(4-Chloro-3-isothiocyanatobenzyl)-1-methylcyclohexviamide

The sub-title compound was prepared from N-(4-Chloro-3-aminobenzyl)-1-
methylcyclohexylamide anaiogous to Example 1, step (d) but with 1,1'-thiocarbonyl-
diimidazole instead of 1,1'-thiocarbonyldi-2-pyridone.

(@) 6-Chloro-2-{2-chloro-5-{{1-methvlgyclohexylamidoimethyliphenylamino}-N-

cvclopentyi-1-mathvibenzimidazole-5-carboxamide

The title compound was prepared from N-(4-chloro-3-isothiocyanatobenzyl)-1-
methylcyclohexylamide and 5-amino-2-chloro-N-cyclopentyl-4-methylaminobenzamide
analogous to Example 1, steps (g and h), but without isolation of the thicureido derivative
and with EDC as coupling reagent instead of N, N-diisopropyicarbodiimide. 200 MHz 1H-
NMR (DMSO-ds, ppm) § 8.43 (1H, s) 8.20 (1H, d, J=7.4 Hz) 8.10 (1H, 1, J = 5.6 Hz) 7.84-
7.78 (1H, m) 7.52-7.48 (1H, m) 7.42 (1H, d, J = 8.2 Hz) 7.26-7.22 {1H, m} 7.00-6.91 {1H,
m) 4.31-4.08 (3H, m) 3.69 (3H, s) 1.98-1.76 (4H, m) 1.68-1.16 {14H, m) 1.06 (3H, s). MS
mjz: 556 [M+H]".



Name 111-NMR 17 ivil Nr 0411 N ci 565
2-{2-Chloro-5-{(1-methylcyclohexylamido)methyliphenylamino}-1-methylN42-(1-piperidinyl)ethylibenzi
midazole-5%9%?{mgﬁ 200 MHz 1H-NMR (DMSO-d6, ppm) 5 8.35 (1H,5s) 8288 uksA%H, M)
8.14-8.04 (1H, m) 7.87-7.76 (2H, m) 7.65-7.56 (1H, m) 7.45-7.33 (2H, m) 6.98-6.89 (1H, m) 4.25 (2H,
d, J=5.8 Hz) 3.70 (3H, s) 3.41-3.24 (2H, m, overlapped with water) 2.44-2.30 (6H, m) 1.96-1.83 (2H,
m) 1.53-1.15 (14H, m) 1.04 (3H, s) 18 MeH N iISN ci 538 o
2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylaminol-1-methyIN-[(2-tetrahydrofuryOmethyITh
enzimidazole-5-carboxamide 200 MHz 11-I-NMR (DMSO-d5, ppm) 68.41-8.29 (2H, m) 8.15-8.03 (1H,
m) 7.90-7.74 @B3Pk#69-7.58 (1H, m) 7.45-7.31 (2H, m) 6.99-6.85 (1H, m) 4.25 (2H, d, J = 5.8 HZ)

4.06-3.85 (LHym) 323,536, M) 3 T (51 0D S SOHEL SR 410 (9H. m) 104 (3h,

s) 19 MiH N.ir

methylcyclohexylamide

Sy " i NaOH N q ¢l
/ v ! H
S e e o ea
= N , __ -1
| HEBTU |
8] JE——, G
ib pyrrolidine ﬁ E
N N
K H
prepared analog to

B the procedures described above

(a) 2-{2-Chlorg-5-[{ 1-methylcyclohexylamidoymethyllphenvlaminolbenzimidazole-5-
carboxylic acid

10 A mixture of methyl 2-{2-chloro-5-[(1-methyicyclohexylamido)methyllphenylaminoibenz-
imidazoie-5-carboxylate (910 mg, 2.0 mmol), NaOH (aq, 2 M, 3.0 mL, 6.0 mmol) and
dioxane (15 mL) was heated at 90 °C for 12 h and concentrated. The residue was
partitioned between NaCH (ag, 2 M) and MTBE. The ag phase was acidified to pH ~4-5
with HCI (ag, 4 M). The precipitate was collected, washed with H,C and dried to give the

15 sub-titie compound. Yield: 873 mg (99%).

(b) N-{4-Chioro-3-[5-(1-pyrrolidinylcarbonyh-2-benzimidazolylamingibenzyi}-1-

methvicyclohexviamide
TEA (130 ul; 0.91 mmol) followed by HBTU (171 mg, 0.45 mmol) was added to 2-{2-

20 chioro-5-[(1-methylcyclohexylamidojmethyliphenylaminolbenzimidazole-5-carboxylic acid
(200 mg, 0.45 mmol) in DMF (3 mL). After 10 min at rt, pyrrolidine (37 uL, 6.45 mmol) in
DMF (1 mL) was added. After 12h at rt, the mixture was concentrated and the residue

partitioned betwsen water and DCM. The aq layer was extracted with DCM and the
combined extracts were washed with brine, dried over Na,50, and concentrated. The

25 residue was purified by chromatography 1o give the title compound. Yield 127 mg {(57%).



Kli )-\ '"Me
2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyIN-[(1-methyl-2-piperidinyOmet
hylibenzimi%glﬁ?%-&ﬁgtgoxamide WO 20101100249PCT/EP2010/052799 875X Ghemigal structurel
MS miz [M+Hr Name 1H-NMR 200 MHz 11-1-NMR (DMSO-c16, ppm) 68.41-8.34 (1H, m) 8.31-8.20
(1H, m) 8.15-8.03 (1H, m) 7.90-7.77 (2H, m) 7.67-7.57 (1H, m) 7.46-7.33 (2H, m) 6.99-6.88 (1H, m)
4.25 (2H, d, J =6.0 Hz) 3.70 (3H, s) 3.64-3.46 (2H, m) 3.38-3.22 (2H, overlapped with H20) 3.03-2.89
(1H, m) 2.50 (3H, s, overlapped with DMSO) 1.98-1.83 (2H, m) 1.78-1.18 (14H, m) 1.04 (3H, s) m'
*Nye * 545

400 MHz *H-NMR (DMSO-ds, ppm) § 11.22-11.08 (1H, m) 8.83-8.69 (1H, m) 8.55 (1H, s)

8.12 (1H, t, J = 5.8 Hz) 7.58-7.44 (1H, m) 7.41-7.28 (2H, m) 7.26-7.18 (1H, m) 6.89-6.82

(1H, m) 4.28 (2H, d, J = 5.8 Hz) 3.50-3.41 (4H, m) 2.01-1.81 (2H, m) 1.89-1.75 (4H, m)

1.47-1.16 (8H, m) 1.12 (3H, s). MS miz; 494 [M+HT".

Exampie 5
tert-Buty! 5-chloro-2-{2-chloro-5-[{ 1-methvicveclohexylamidoimethvllphenylaminol-1-

methyl-8-benzimidazolylcarbamate

H
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° {2 equiv.) 0
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above
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10
(@) Di-fert-butyl-2,5-dichloro-4-nitrophenylimidodicarbonate

Di-tert-butyldicarbonate {4.58 g, 21.0 mmol) was added in portions to a mixture of
2,5-dichioro-4-nitroaniline (2.07 g, 10.0 mmol), DMAP (61.1 mg, 0.5 mmol) and THF (15
mL). After 12 h at rt the mixiure was concenirated and the residue partitioned betwsen

15 EtOAc and citric acid (ag, 1 M). The organic layer was washed with brine, dried over
Na,S0O; and concentrated. The residue was washed with petroleum ether to give the sub-
tile compound. Yield 3.67 g (91%).

(b) tert-Butyl 2-chloro-5-(methylamino)-4-nitrophenylcarbamate

20  The sub-title compound was prepared from di-ferf-butyl-2,5-dichioro-4-nitro-

phenylimidodicarbonate in accordance with Example 3, step {b).



NN 2-{2-Ohloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1 -methyl- 20
N-(2-pyridinylmethyl)benzimidazole-5-carboxamide 200 MHz 1H-NMR (DM5046, ppm) 8 8.96 (1H, t, J

- 5.8 Hz) 8.53.8.4 m) 8.42-8.32 (1H, m) 8.15-8.02 (1H, m) 7.99-7. ' 85.7.64 (3H, m)
7.47-7.19 (Lﬁ% ?noi%é‘g%q.% (1H, m) 4.56 (2H, d, J = 5.4 Hz) 4.25 (2H, ﬁ?f@%@é@% (3H, s)

1.98-1.83 (2H, m) 1.43-1.12 (8H, m) 1.04 (3H,s) N | Nci 608

77

(c) fert-Butyl 4-amino-2-chloro-5-(methytaminoiphenyicarbamate)

The sub-title compound was prepared from tert-butyl 2-chloro-5-(methylamino)-4-

nitrophenylcarbamate in accordance with Example 2, step (b).

5 (d) tert-Butyl 5-chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)methyliphenylamino}-

1-methvi-6-benzimidazolvicarbamate

The title compound was prepared from N-{4-chlorg-3-isothiocyanatobenzyl)}-1-
methylcyclohexylamide and terf-butyl 4-amino2-chloro-5-(methylamino)phenyicarbamate)
in accordance to the procedures described above .

10 200 MHz "H-NMR (DMSO-ds, ppm) 8 8.55 (1H, s) 8.40 {1H, s} 8.12 (1H, t, J = 5.2) 7.80-
7.74 (1H, m) 7.48-7.29 (3H, m) 7.01-6.89 (1H, m) 4.26 (2H.d, J =6.0) 3.66 (3H,s) 2.00-
1.85 {(2H,m} 1.46 (9H, s) 1.42-1.10 (8H, m} 1.06 (3H, s).
MS m/z: 560 [M+H]".

15 Example 6
N-{4-chloro-3-I5-chloro-B-{cyciopentylamido)-1-methyl-2-benzimidazolylaminolbenzyl}-1-

methylcyclohexylamide

o " I
O~ g Df‘&@
! H
HN—Q‘ cr
Ct

20

{a) N-[4-Chicro-3-(6-amino-8-chloro-1-methvl-2-benzimidazolylaminolbenzyil-1-

methylcyclohexyiamide

A mixture of fert-butyt 5-chloro-2-{2-chloro-5-[{ 1-methylcyclohexylamido)methyl]-
phenylamino}-1-methyl-8-benzimidazolylcarbamate (400 mg, 0.71 mmol), TFA (0.5 mL;
25 6.7 mmol) and DCM (10 mL) was heated at 80 °C for 3 h in a sealed tube. The mixture
was cooled, diluted with DCM and washed with NaHCO; (aq, sat; Caution: gas evoiution!)
and driad over Na,S0,. Concentration gave the sub-title compound. Yield: 320 mg (88%).



N-(4-Bromopheny1)-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl] 21
phenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d6, ppm) 8 10.23
(1H, s) 8.43 %H S 8.%0 (1H, t, J =6.0 Hz) 8.04-7.98 (1H, m) 7.86-7.70 (%%37' oA 38(4H, m)
6.96 (1H, dd' 3 LHS0H |17)'426 (2H, d, J = 6.0 Hz) 3.73 (3H, s) 1.98-1" (rg ,Or%?ff} 21.13 (8H, m)
1.04 (3H, s) WO 20101100249PCT1EP20101052799 Ex. Chemical structure | MS miz [M+H] Name
11-1-NMR m1iiNT-Nis c, 536- 2-{2-Chloro-5-[(1-methylcyclohexylamido)methyliphenylaminol-N-

78

(b) N-{4-chioro-3-[8-chloro-6-(cyclepentylamido)-1-methvi-2-benzimidazolyl-

aminolbenzyli-1-methylicyclohaexylamide

The titie compound was prepared from N-[4-chloro-3-(6-amino-5-chioro-1-methyl-2-
benzimidazolylamino)benzyll-1-methylcyclohexylamide and cyclopentylcarboxylic acid

5 and HBTU in accordance with Example 4, siep (b).
200 MHz "H-NMR (DMSO-ds, ppm) § 9.37 (1H, 8) 8.42 (1H, 8) 8.12 (1H, t, J = 5.8 Hz)
7.84-7.72 (A1H, m)7.51 (1H, s} 7.43 (1H, d, J=8.2 Hz) 7.36 (1H, 5) 6.96 (1H, dd, J= 8.2,
1.2 Hz) 4.27 (2H, d, J =5.8 Hz) 3.67 (3H, s) 2.98-2.79 (1H, m) 2.04-1.0 (21H, m). MS m/z:
556 [M+H]".

10

Example 7
N-{4-Chloro-3-]5-(N-cvclopentvisulfamovl»-1-methyl-2-benzimidazolylaminolbenzyl}-1-

methylcycichexylamide

a wfj>O
i

15 (@) 4-Chloro-N-cyclopenty!-3-nitrobenzenesulfonamide
Cyclopentylamine (1.5 mi., 15.6 mmol} in MeCN (10 mL) was added over 10 min to an
ice-cooled solution of 4-chloro-3-nitrobenzenesulfonyl chloride (2.0 g, 7.8 mmol) in MeCN
(20 mL). After 1 h at rt the mixture was poured into ice-water and extracted with EtOAc.
The combined extracts were washed with brine, dried over Na,S0, and concentrated to
20  give the sub-title compound. Yield 2.2 g (92%).

(b) N-Cyclopentvi-4-methylamino-3-nitrobenzenesuifonamide

The sub-titie compound was prepared from 4-chloro-N-cyclopentyl-3-nitro-benzenesulfon-
amide and methylamine in accordance with Example 3, step (b).

25
(c) 3-Aminc-N-cyclopentyl-4-methvliaminobenzenesulfonamide

The sub-title compound was prepared from N-cyclopentyl-4-methylamino-3-nitro-

benzenesulfonamide in accordanced with Example 2, step (b).



22 cyclopentyl-N,1-dimethylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d5, ppm) 5 8.35
(1H, s) 8.10 (1H, t, J = 5.8 Hz) 7.78-7.72 (1H, m) 7.46-7.32 (2H, m) 7.28-7.22 (1H, m) 7.11-7.02 (1H,

m) 6.98-6.8 ﬁ%r%@%gu.m (3H, m) 3.69 (3H, s) 2.81 (3H, 5) 1.97-1.84.(2H,,m) 1.4:1.55(7H, m)

1.46-1.12 (1 (3H,s) H NN NCic610 23

79

{d)  N-{4-Chloro-3-156-{N-cyclopentylsulfamovih-1-methyl-Z-benzimidazolyl-

aminotbenzvli-t-methvlcycichexylamide

The title compound was prepared from N-(4-chloro-3-isothiocyanatobenzyi)-1-

methylcyclohexylamide and 3-amino-N-cyclopentyl-4-methylamincbenzene-sulfonamide)
5 in accordance with Example 3, step (g).

200 MHz "H-NMR (DMSO-ds, ppm) § 8.51 (1H, 8) 8.13 (1H, t, J=6.0) 7.87-7.81 (1H, m)

7.58-7.39 (4H, m) 7.04-6.94 (1H, m}4.28 (2H, d, J =86.0) 3.47 (3H, s) 3.38-3.28 (1H, m,

overlapped with H,0) 2.01-1.86 (2H, m) 1.60-1.11 (16H, m) 1.06 (3H, s). MS m/z; 558

M+H]".

10
Example 8
2-{2-Chloro-5-1{1-methyicyelopropvlamidoymethvliphenviamino}-N-cyclohexylmethyl-1-
methylbenzimidazoie-5-carboxamide

15

(@) 2-(5-Aminomethyl-2-chlorophenylamino -N-cyclohexvimethvl-1-methyi-

benzimidazole-5-carboxamide

A mixture of 2-(2-chloro-5-cyanophenylamino »-N-cyclohexylmethyl-1-methyltbenz-

imidazole-5-carboxamide (500 mg, 1.19 mmol, prepared in analogy to the experimental
20 procedures described above) and EtOH (20 mL) was saturated with ammonia. Freshly

prepared Raney-Nickel (7 mg, 0.12 mmol) was added and the mixiure was hydrogenated

(rt, 70 atm) for 48 h. The mixiure was filtered through Celite and the filter cake washed

with EtOAc. The combined filtrates were cencentrated and the residue treated with a

mixture of petroleum ether and diethyl ether to give the sub-title compound. Yield: 500 mg
25 (98%).

(h) 2-{2-Chloro-5-[(1-methylcyclopropylamidomethyliphenylamino}-N-cyclo-

hexyimethyi-1-methvibenzimidazole-5-carboxamide

The title compound was prepared from 2-{5-aminomethyl-2-chlorophenylaming)-M-

3¢ cyciohexylmethyl-1-methylbenzimidazole-5-carboxamide and 1-methylcycio-



6-Chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl] phenylamino}-
N, 1-dicyclopentylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-c15, ppm) 5 8.47 (1H, s)

8.24-8.03 (20l M) aAcabid -20 (4H, m) 7.02-6.89 (1H, m) 5.05-4.82 (1H, m)A-32AA9,¢3HHegm) 2.09-1.20
(26H, m) 1.03 (3H,s) HH N N 542 o *cci 24 6-Chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)

me hyl]phenylamino)- N-cyclopentylbenzimidazole-5-carboxamide

30

propylcarboxylic acid and HBTU in accordance with Example 4, step (b). 200 MHz *H-
NMR (DMSO-ds, ppm) 8 8.38 (1H, s) 8.33-8.22 (1H, m) 8.18-8.08 (1H, m) 7.91-7.80 (2H,
m) 7.66-7.57 (1H, m} 7.42 {1H, d, J = 8.2 Hz) 7.37 (1H, d, J = 8.2 Hz) 7.00-6.89 {1H, m)
424 {2H, d, J = 5.6 Hz) 3.71 (3H, s) 3.15-2.99 (2H, m) 1.79-1.45 (7TH, m) 1.27 (3H, s)

5 1.21-1.06 {3H, m) 1.00-0.80 (5H, m). MS m/z: 508 [M+H]".

Example 9
2-2-Chioro-5-{(2-thienvyisuifonamidomethyliphenviaminoN-cyclohexvimethyl-1-

methytbenzimidazole-5-carboxamide

10 "o
Thiophene-2-sulfonyl chloride (64 mg, 0.35 mmol) in MeCN (1 mL) was added to a
mixture of 2-(5-aminomethyl-2-chiorophenylamino)-N-cyclohexylmethyi-1-
methylbenzimidazole-5-carboxamide (150 mg, 0.35 mmol), TEA (150 ul, 1.1 mmol} and
MeCN (2 mL). After 12 h at rt the mixture was diluted with DCM and washed with NHj; (aq,

15 sat) and brine, dried over Na,SO, and concentrated. The residue was purified by
chromatography to give the title compound. Yield: 36 mg (18%). 200 MHz "H-NMR
(DMSO-ds, ppm) & 8.50-8.36 (2H, m) 8.35-8.22 (1H, m) 7.94-7.82 (3H, m) 7.68-7.57 (ZH,
m) 7.42 {(1H, d, J =8.2 Hz) 7.37 (1H, d, J =8.2 Hz) 7.18-7.11 (1H, m) 7.04-6.65 (1H, m)
4.00-3.96 (2H, m) 3.71 (3H, 8) 3.14-3.00 (2H, m) 1.77-1.47 (7TH, m) 1.28-1.07 (4H, m). MS

20 mfz: 572 [M+H]".

Example 10
4-Bromo-N-{2-{2-chloro-5-](1-methvicyclopropylamidoimethvliphenyvlamino-1-methyl-5-

benzimidazolyDbenzamide

. s f
q prITE
N
i
H o

25



200 MHz 1H-NMR (DMSO-c15, ppm) 8 11.16 (1H, s) 8.98-8.84 (1H, m) 8.59-8.51 (1H, m) 8.27-8.06
(2H, m) 7.50-7.23 (3H, m) 6.91-6.82 (1H, m) 4.36-4.07 (3H, m) 2.02-1.76 (41-1, m) 1.71-1.19 (14H, m)
1.12 (3H, SR A4 1P0249PCDEP2010/052799 89 Ex. Chemical strugpurgd,MS@kedM+H] Name
11-1-NMR 25 Met " 642 Br 41 HN a NI CI ClI

81

(a) 2-[5-(Aminornethyl)-2-chlorophenylamino]-N-(4-bromophenyl)-1-methy!-

benzimidazole-5-carboxamide
TEA (1.5 ml.) was added to ferf-butyl 3-[5-(4-bromophenylcarbamoyl}-1-methyl-2-

5 benzimidazolylamino]-4-chlorobenzylcarbamate (960 mg. 1.7 mmol prepared in analogy

to the experimental procedures described above) in DCM (20 mL) at rt. After 16 h at rt

TFA (2 mL) was added and the mixiure was stirred at rt for 16 h, diluted with DCM and

washed wiith NaHCO; (aqg, sat) and brine, dried and concentrated to give the sub-tilie

compound which was used in the next step without further purification. Yield: 706 mg
10 (90%)

(b) 4-Bromo-N-{2-{2-chioro-5-[{1-methylcyclopropylamido)methyl]phenviamino}-1-

methvl-5-benzimidazolyllbenzamids

The title compound was synthesized from 2-{5-(aminomethyl}2-chlorophenylamino}-N-(4-
15 bromophenyl)-1-methylbenzimidazole-5-carboxamide and 1-methyleyciopropyl carboxylic

acid and HBTU in accordance with Example 4, step (b).

200 MHz "H-NMR (DMSO-ds, ppm) & 10.24 {1H, s) 8.53-8.47 (1H, m)8.17 (1H,t, J= 6.0

Hz)8.03 (1H, d, J= 1.2 Hz)}7.89-7.71 (4H, m) 7.60-7.40 (4H, m) 7.00 (1H,dd, /=8.2, 1.8

Hz)y4.27 (2H, ¢, J = 6.0 Hz} 3.76 (3H, s) 1.29 (3H, s) 1.00-0.93 (2H, m) 0.55-0.48 (2H, m}.
20 MS miz: 566 [M+H]".

Exampie 11
2-{2-chioro-5-[{1-trifluoromethyvicyclopropylamidoimethyllphenvlamino-N-cyclo-

propyimethyl-1-methvlbenzimidazole-5-carboxamide

25

M?& ﬁ i CF3
O K
Ci
y

Q



4-BrOMO-N-(5-010r0-2-{2-ChlOr0-5[(1-methylcyclohexylamido)
methyliphenylamino}-1-methyl-6-benzimidazolyhbenzamide 200 MHz 1H-NMR (DM50 -c16, ppm) 6
10.15 (1H 2%2% él[ﬁ ;?) 8.14 (1H, t, J = 5.8 Hz) 8.03-7.91 (2H, m) 7.85- %gﬁgﬁl 5 (1H, s)
7.49- 7.40 ( é 1H, dd, J=8.2, 1.8 Hz) 4.28 (2H, d, J = 5.8 Hz) -1.84 (2H,
m) 1.52-1.10 (8H, m) 1.08 (3H, s) 26 11/l N yO N L* Meo 572
N-{4-Chloro-345-(N-cyclopentyl-N-methylsulfamoy1)-1-methyl-2-
benzimidazolylaminoThenzyII-1-methy|cyc|ohexylami(gg 200 MHz 1H-NMR (DM50-d6, ppm) 5 8.54
(1H, s) 8.14 (1H, t, J =5.2) 7.91-7.85 (1H, m) 7.66-7.61 (1H, m) 7.55-7.40 (3H, m) 7.05-6.95 (1H, m)
4.34-4.12 (3H, m) 3.75 (3H, s) 2.61 (3H, s) 2.02-1.87 (2H, m) 1.54-1.11 (16H, m) 1.08 (3H, s) 27

mitHOF N.. 1),NCH C 582,2- Olr E -[(2- chIoro -6-fluorobenzamido)methyl]phenylamino)-N-

cyclohexylme 1-1-frefHioE AR IRSRER,B8%amide WO 2010/100249PCT/EP2010/052799
90 TEA (13 mlL) and methylamine (2 M in MeOH, 35 mi, 70 mmol) was added to 3,4-

dinitrobenzoic acid (10 g, 47.2 mmol) in EtOH (50 mL) at rt. After 24 h at rt the mixture
5  was concentrated and H;O was added to the residue. Tha mixture was filteraed and

acidified with AcOH. The solids were collected and dried te give the sub-titie compound.
Yield: 7.5 g (81%).

(b) Methyl 4-methylamino-3-nitrobenzoate

10 HCIlwas bubbled through a mixture of 4-methylamino-3-nitrobenzoic acid (7.41 g, 37.8
mmol), DMF (860 mL) and MeOH (250 mL} at reflux for 10 h. The mixture was allowed to
coot, filtered and concentrated. NaHCO; (aqg, sat) was added to the residue which was
extracted with EtOAc. The combined extracts were washed with brine, dried and
concenirated 1o give the sub-titlle compound.

15 Yield: 2.5 g (32%).

{c) Methyl 3-amino-4-methylaminobenzoale

Fe powder {3.4 g, 60 mmol) was added to a mixture of methyl 4-methylamino-3-
nitrobenzoate (2.5 g, 12.0 mmol), AcOH (10 mL) and MeCOH (100 mL} at reflux. The

20  mixture was heated at reflux for 30 min and aliowed fo cool to rt. The pH was adjusted to
~8 by addition of NaHCQO; (aq, sat) and the mixture was filtered through Celite. The filter
cake was washed with EtOH and the combined filtrates were concentrated and the
residue extractad with EtOAc¢. The combined extracts were washed with brine, dried and
concentrated to give the sub-tiie compound. Yield: 1.81 g (88%)

25
(d) Methyl 2-{5-[{fert-Butoxycarbonvlamingimethyll-2-chlorophenylamino}-1-

methylbenzimidazole-8-carboxylaie

The sub-title compound was prepared from feri-butyl 4-chloro-3-isothiocyanato-
benzylcarbamate (see Example 2d) and methyl 3-amino-4-methylaminobenzoate

30  according fo Example 3, step (g).



Ex. Chemical structure MS ink [M4-H] Name 1H-NMR 200 MHz 'H-NMR (DMSO46, ppm) 59.27 (1H,
t, J = 5.6 Hz) 8.37-8.24 (1H, m)7,94-7.59 (3H, m) 7.55-7.20 (6H, m)7,18-7.05 (1H, m) 4.46 (2H, d,J =

5.6 Hz) 3.69,(3H (2H, t, J = 6.0 Hz) 1.79-1.42 (7H, m) 1.33-1.04 (4 i 524 hN CI
Ho 2-{2-Ch ort%l)@ﬁgt-’?é%rahydrofurylamido)methylIphenylamino}-N- 28 (1’&!15@0%}5%27 ’

cyclohexylmethy1-1-methylbenzimidazole-5-carboxamide
83

{e) Methyl 2-[5-(aminomethyl)-2-chlorophenylaminol-1-methylbenzoldlimidazole-5-

carboxyiate
The sub-titie compound was prepared from methyi 2-{5-[(fert-butoxycarbonyi-

amino)methyl]-2-chlorophenylamino}-1-methylbenzimidazole-5-carboxylate in accordance
5 with the procedure in Example 10, step (a).

H Methv! 2-{2-chloro-5-{(1-triflucromethvlcyclopropylamidoimethyllphenylamino}-1-

methylbenzimidazole-b-carboxyiate
The sub-tifle compound was prepared from methyt 2-[5-(aminomethyi}-2-chloro-

10 phenylamino]-1-methylbenzo{d]imidazole-5-carboxylate, and 1-triflucromethylcyc-

lopropylcarboxylic acid and TBTU in accordance with the procedure in Example 3, step

{e).

(9) 2-12-Chloro-5-[(1-trifluoromethyleyclopropylamidoimethyliphenylamino}-1-

i5 methyibenzimidazole-5-carboxylic acid

A mixture of methyl 2-{2-chloro-5-[(1-trifluoromethylcyciopropylamido)methyl}-

phenyiamino}-1-methylbenzimidazole-5-carboxylate (1.36 g, 2.8 mmol), NaOH (ag, 2 M,

15 mL) and dioxane {15 mL) was heated at reflux for 45 min. The mixiure was allowed to

cool and concentrated, and HCI (ag, 1 M) was added. The solids were collected, washed
20 with H0, and dried 1o give the sub-title compound. Yield: 1.01 g {77%).

(h) 2-{2-chiore-5-{(1riflucromethyleyclopropylamidoimethvliphenviaming}:-N-

cyclopropyimethyl-1-methvibenzimidazole-5-carboxamide

The title compound was prepared from 2-{2-chloro-5-{(1-triflucromethylcyclo-
25 propylamido)methyllphenylamino}-1-methylbenzimidazole-5-carboxylic acid and
cyclopropylmethylamine and TBTU in accordance with the procedure in Example 3, step
(e).
400 MHz 'H-NMR (DMSO-ds, ppm) 8 (signals of minor tautomer are not assigned) 8.50-
8.34 (3H, m) 7.95-7.89 (1H, m) 7.88-7.82 {1H, m) 7.70-7.63 (1H, m) 7.45 (1H, d, /= 8.2
30 Hz)7.40 (1H, d, J=8.4 Hz)8.99-6.92 (1H, m) 4.28 (2H, d, J = 5.8 Hz) 3.73 (3H, s} 3.18-
3.11 (2H, m) 1.40-0.98 (5H, m) 0.45-0.38 {2H, m) 0.26-0.20 (2H, m). MS m/z: 520 [M+H]",



200 MHz 11-1-NMR (DMSO-d5, ppm) 8 8.42-8.26 (3H, m) 7.93-7.80 (2H, m) 7.65-7.61 (1H,
m)7,44-7.35 (2H, m) 6.97-6.93 (1H, m) 4.35-4.13 (3H, m) 3.92-3.68 (2H, m, overlapped with H20)

3.32 (3H, SW%{@%H, m) 2.17-1.97 (1H, m) 1.89-1.50 (8H, m) 1.27-3.Q7:4kho3:9698-0.82 (2H,

m) IVIISCR a 530 N-(2-{2-Chloro-5-[(cyclopropylsulfonamido methyllphenylamino}-1- 29
methy1-5-benzimidazolyl)cyclohexylacetamide 200 MHz 11-I-NMR (DMSO-cis, ppm) 5 8.39 (1H, s)
8.31-8.23 (1H, m)

84

The following compounds were synthesized in analogy to the methods of preparation
described above in detail.

Chemical structure MS m/z [M+H]"

Ex. | Name

TH-NMR

ISOR
N
[#31
QN
O

N-{4-Chloro-3-[1-methyl-5-(1-pyrrolidinylcarbonyi)-2-

508

12
benzimidazolylaminolbenzyl}-1-methylcyciohexylamide

400 MHz 'H-NMR (DMSO-ds, ppm) 6 8.43-8.27 (1H, br s} 8.12-8.03 (1H,
m) 7.82-7.68 (1H, br 8) 7.46-7.21 (4H, m) 6.97-6.88 (1H, m) 4.25 (2H, d,
J = 8.0 Hz) 3.76-3.59 (3H, br s) 3.49-3.39 (4H, m) 1.94-1.75 (6H, m)
1.40-1.14 (8H, m) 1.04 (3H, s)

O~’§ D(“T(j]@/\ﬁ%@ 508

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyiiphenylaminoi-N-

13 cyclopentylbenzimidazoie-5-carboxamide

400 MHz "H-NMR (DMSO-ds, ppm) & 11.22-11.11 (1H, m) 8.83-8.72
{1H, m} 8.58 (1H, s) 8.14-8.05 (2H, m) 7.94-7.83 (1H, m) 7.61-7.54 (1H,
m) 7.42-7.27 (2H, m) 6.89-6.83 (1H, m} 4.31-4.17 (3H, m) 1.98-1.82 (4H,
m) 1.73-1.65 (2H, m} 1.57-1.19 (12H, m) 1.11 (3H, s)

" I
ISR,
NCI

522

140\
N
# g

2-{2-Chloro-5-[{ 1-methylcyclohexylamido)methyllphenylaming}-N-

cyclopentyl-1-methylbenzimidazole-5-carboxamide




7.90-7.85 (1H, m) 7.83-7.76 (1H, m) 7.66-7.57 (1H, m) 7.47-7.31 (3H, m) 6.99-6.90 (1H, m) 4.10 (2H,
d, J = 5.8 Hz) 3.70 (3H, s) 3.13-3.02 (2H, m) 1.76-1.54 (6H, m) 1.28-1.13 (4H, m) 0.99-0.86 (6H, m)

mIH N"7...%i(ﬁ§w%(3ﬁ}h a'Ne,IP562 N 91 Ex. Ibinp H-NMR PCT/EPH0/052799
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Chemical structure MS m/z [M+H]"

Ex. | Name

"H-NMR

400 MHz 'H-NMR (DMSO-ds, ppm) & 8.31 (1H, s) 8.12-8.04 (2H, m)
7.89 (1H, d, J =1.4 Hz) 7.83 (1H, d, J = 1.8 Hz) 7.63 {1H, dd, J = 8.4,
1.4 Hz) 7.41 (1H, d, J=8.2 Hz) 7.36 (1H, d, J = 8.4 Hz) 6.93 (1H, dd, J =
8.2, 1.8 Hz) 425 (2H, d, J= 6.0 Hz) 3.70 (3H, s) 1.93-1.83 (4H, m) 1.71-
1.66 (2H, m) 1.56-1.49 (4H, m) 1.41-1.16 {8H, m) 1.04 (3H, s)

Mgy
. 0O
I!i [#]

N-{2-tert-Butoxyethyl}-2-{2-chiore-5-f{1-methylcyclohexylamido)methyl]-

15 | phenylaminol-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.38-8.25 (2H, m) 8.09 (1H, t, J =
6.0 Hz) 7.87-7.82 (1H, m) 7.78 (1H, d, J = 1.6 Hz) 7.67-7.58 (1H, m)
7.42 (1H, d, J = 8.2 Hz) 7.37 (1H, d, J = 8.4 Hz) 6.94 (1H, dd, J = 8.2,
1.6 Hz) 4.25 (2H, d, J = 6.0 Hz) 3.69 (3H, s) 3.46-3.33 (4H, m, over-
fapped with H,0} 1.98-1.82 (2H, m) 1.40-1.09 (19H, m} 1.03 (3H, 8)

O
SURacEvl
N, 550
N
H "o

2-{2-Chloro-5-[(1-methylcyclohexytamido)methyl]phenylaminc}-N-

16 | cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide

200 MHz 'H-NMR (DMSO-ds, ppm) & 8.37-8.22 (2H, m) 8.08 {1H, t, J =
5.8 Hz) 7.89-7.79 (2H, m) 7.66-7.58 {1H, m) 7.42 (1H, d, J = 8.2 Hz)
7.37 (iH, d, J =84 Hz)6.93 (1H, dd, /= 8.2, 1.6 Hz) 425 2H, d, J =
5.8 Hz) 3.70 (3H, s) 3.08 (2H, t, J = 6.0 Hz) 1.98-1.83 (2H, m) 1.80-0.77
(24H, m)




2-12-chloro-5-[(1-trifluoromethy(cyc(opropylando)methyllphenylamino)-

N-cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide 200 MHz 'H-NMR (DMSO-d6, ppm) 8

8.47-8.34 (2f, ) 8,33:8:24 (1H, m) 7.91-7.82 (2H, m) 7.67-7.58 (1H, M)ppftd fds bk 455 8.2 Hz) 7.38
(1H, d, J = 8.2 Hz) 6.98-6.87 (1H, m) 4.26 (2H, d, J = 6.0 Hz) 3.71 (3H, s) 3.14-3.02 (2H, m) 1.77-1.53

(6H, m) 1.38-1.10 (7H, m) 1.00-0.82 (2H, m) H N N soSc N CI 536 ClihN Ho
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Chemical structure MS m/z [M+H]"

Ex.

Name

"H-NMR

17

Mg

Q\_\ pvj@”%@ s

i

©

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyljphenylamino}-1-methyi-
N-{2-(1-piperidinyl)ethyi]benzimidazole-5-carboxamide

200 MHz H-NMR (DMSO-ds, ppm) & 8.35 (1H, s) 8.26-8.17 (1H, m)
8.14-8.04 (1H, m) 7.87-7.76 (2H, m) 7.65-7.56 (1H, m) 7.45-7.33 (2H, m)
6.98-6.89 (1H, m)4.25 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.41-3.24 (2H, m,
overlapped with water} 2.44-2.30 (6H, m) 1.96-1.83 (2H, m) 1.53-1.15
(14H, m) 1.04 (3H, 8)

18

SO
I:Q/\g 538
E>__\ Ci
o go

2-{2-Chlore-5-[(1-methylcyclohexylamido)methyljphenylamino}-1-methyl-
N-[(2-tetrahydrofuryl)methyllbenzimidazole-8-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.41-8.29 (2H, m) 8.15-8.03 (1H,
m) 7.90-7.74 (2H, m) 7.69-7.58 (1H, m) 7.45-7.31 (2H, m) 6.99-6.85 (1H,
m) 4.25 (24, d, J = 5.8 Hz) 4.06-3.88 (1H, m) 3.83-3.53 (5H, m) 1.99-
1.72 (6H, m) 1.68-1.50 (1H, m) 1.45-1.10 (9H, m) 1.04 (3H, s)

19

M?N ;:}
ISR
O—\ N " 565
N‘ N
Me: H [o]

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyl-
N-[{1-methyl-2-piperidinyl)methylibenzimidazole-5-carboxamide




2-{2-CFloro-5-[(1-me hylcyclopentylamido)methAphenylaminol-N- 31
cyclohexylmethy1-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d6, ppm) 8
8.37-8.22 (24, 03) $146:8.04 (1H, m) 7.90-7.78 (2H, m) 7.67-7.56 (1H, M)pfARpha3d f&Hsgn) 6.97-6.84
(A1H, m) 4.24 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.13-3.02 (2H, m) 2.04-1.89 (2H, m) 1.72-1.47 (10H, m)
1.42-1.29 (2H, m) 1.22-1.08 (6H, m) 1.00-0.81 (2H, m) H*N N so N CI 468 Ho
2-[5-(Acetamidomethyl)-2-chlorophenylamino]-N-cyclohexylme hyl-1- 32
methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-c16, ppm) 8 8.46-8.36 (2H, m)
8.34-8.22 (1H,

Chemical structure MS m/z [M+H)

Ex. | Name

"H-NMR

200 MHz "H-NMR (DMSO-ds, ppm) & 8.41-8.34 (1H, m) 8.31-8.20 (1H,
m) 8.15-8.03 (1H, m) 7.90-7.77 (2H, m) 7.67-7.57 (1H, m) 7.46-7.33 (2H,
m) 8.99-6.88 (1H, m) 4.25 (2H, d, J =6.0 Hz) 3.70 (3H, s) 3.64-3.48 (2H,
m) 3.38-3.22 (2H, overlapped with H,0) 3.03-2.89 (1H, m) 2.50 (3H, s,
overlapped with DMSO) 1.98-1.83 (2H, m) 1.78-1.18 (14H, m) 1.04 (3H,
s)

O
N 545

O_\

N N
H %%

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyliphenylamino}-1-methyl-
20 | N-(2-pyridinylmethylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.96 (1H, t, J = 5.8 Hz) 8.53-8.46
{1H, m) 8.42-8.32 (1H, m) 8.15-8.02 (1H, m) 7.99-7.88 (1H, m) 7.85-7.64
(3H, m) 7.47-7.19 (4H, m) 6.99-6.86 (1H, m) 4.56 (2H, d, J = 5.4 Hz)
4.25 (2H,d, J =58 Hz) 3.71 (3H, s) 1.98-1.83 (2H, m) 1.43-1.12 (8H, m)
1.04 (3H, s)

Br. M%N E i
T X0
N, 608
N
H %

N-(4-Bromopheny!)-2-{2-chiorc-5-[( 1-methylcyclohexylamido)methyl]-
21 phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz 'H-NMR (DMSO-ds, ppm) & 10.23 {1H, s) 8.43 (1H, s) 8.10
(1H, t, J = 6.0 Hz) 8.04-7.98 (1H, m) 7.86-7.70 (4H, m) 7.56-7.39 (4H,
m) 6.96 (1H, dd, J = 8.2, 1.8 Hz) 4.26 (2H, d, J = 6.0 Hz) 3.73 (3H, s)

1.98-1.85 (2H, m) 1.43-1.13 (8H, m) 1.04 (3H, s)




m) 7.91-7.80 (2H, m) 7.67-7.57 (1H, m) 7.47-7.30 (2H, m) 7.03-6.92 (1H, m) 4.22 (2H, d, J = 5.2 Hz)
3.71 (3H, s) 3.14-3.00 (2H, m) 1.86 (3H, s) 1.77-1.51 (6H, m) 1.25-1.07 (3H, m) 1.00-0.80 (2H, m)
WO 2010/10024 T/EP2010/052799 92 Ex. Chemical structurel MS rnlz M+H Name 11-I-NMR
M9OHw aw-ir: ﬁﬁ"w-- M0 526 tert- Butyl-4-chloro-3[5- (cyclohexylmethylca moyismfzr—'r?gthyl 2- 33
benzimidazolylamino]benzyloarbamate 200 MHz 11-4-NMR (DMSO-d5, ppm) 8 8.39 (1H, s) 8.31-8.23

(1H, m) 7.90-7.85 (1H, m) 7.83-7.76 (1H, m) 7.66-7.57 (1H, m) 7.47-7.31 (3H, m)
88

Chemical structure MS m/z [M+H]"
Ex. | Name
"H-NMR
ISR
Q Mg, 536
)‘4
0s 2-{2-Chloro-5-[(1-methylcyclohexylamido)methyllphenyiamino}-N-
cyclopentyl-N,1-dimethylbenzimidazole-5-carboxamide
200 MHz "H-NMR (DMSO-ds. ppm) & 8.35 (1H, s) 8.10 (1H, t, J = 5.8
Hz) 7.78-7.72 {1H, m) 7.46-7.32 (2H, m) 7.28-7.22 (1H, m) 7.11-7.02
(1H, m) 6.98-6.89 (1H, m) 4.42-4.16 (3H, m) 3.69 (3H, s) 2.81 (3H, s)
1.87-1.84 (2H, m) 1.74-1.55 (7H, m) 1.46-1.12 (11H, m) 1.03 (3H, s)
IS ON
ol L 610
N
S
23
6-Chloro-2-{2-chioro-5-[(1-methylcyclohexylamido)methyl] phenylamino}-
N, 1-dicyclopentylbenzimidazole-5-carboxamide
200 MHz "H-NMR (DMSO-ds, ppm} & 8.47 (1H, s) 8.24-8.03 (2H, m)
7.56-7.20 (4H, m) 7.02-6.89 (1H, m) 5.06-4.82 (1H, m) 4.32-4.05 (3H, m)
2.09-1.20 (26H, m) 1.03 (3H, s}
H H
O 10
o]
(o]
Ci
24 6-Chloro-2-{2-chloro-5-{{1-methylcyclohexylamido)} methyllphenylamino}-
N-cyclopentylbenzimidazole-5-carboxamide
200 MHz "H-NMR (DMSO-ds, ppm) & 11.16 (1H, s) 8.98-8.84 {(1H, m)
8.59-8.51 (1H, m) 8.27-8.06 (2H, m) 7.50-7.23 (3H, m) 6.91-6.82 (1H, m)
4.36-4.07 (3H, m) 2.02-1.76 (4H, m) 1.71-1.19 (14H, m) 1.12 (3H, s)




6.99-6.90 (1H, m) 4.10 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.13-3.02 (2H, m) 1.76-1.54 (6H, m) 1.35 (9H,
s) 1.24-1.08 (3H, m) 1.02-0.79 (2H, m) MIH BrNN NO iH c 584 34

tert-Butyl34 é%){?
200 MHz 1 I£ (@

henyloarbamoy1)-1-methyl-2- benzimidazolylaml gJ[(%‘:%Q ﬂi%%ggbzy

0-d6, ppm) 8 10.22 (1H, s) 8.48 (1H, s) 8.08- 8.

7.54-7.39 (5H, m) 7.03-6.93 (1H, m) 4.11 (2H, d, J = 5.8 Hz) 3.74 (3H, s) 1.36 (9H, s).

89

Icarbamate
7.70 (4H, m)

ExX.

Chemical structure MS m/z IM+H]

Mame

"H-NMR

25

4 {}* O

4-Bromo-N-(5-chloro-2-{2-chloro-5-{(1-methyicyclohexytamido)
methyllphenyiamino}-1-methyl-6-benzimidazolylbenzamide

200 MHz H-NMR (DMSO-ds, ppm) 6 10.15 (1H, s) 8.48 (1M, s) 8.14
(1H, t, J = 5.8 Hz) 8.03-7.91 (2H, m) 7.85-7.72 (3H, m) 7.55 (1H, §) 7.49-
7.40 (2H, m) 6.98 (1H, dd, J = 8.2, 1.8 Hz) 4.28 (2H, d, J = 5.8 Hz) 3.70
(3H, 5) 2.02-1.84 (2H, m) 1.52-1.10 (8H, m) 1.08 (3H, s)

26

Q Q»YU\%O 572

NF\

N-{4-Chioro-3-[5-(N-cyclopentyl-N-methyisuliamoyl)-1-methyi-2-
benzimidazolytamino]benzyl}-1-methylcyclohexylamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.54 (1H, s) 8.14 (1H, t, J = 5.2)
7.91-7.85 (1H, m) 7.66-7.61 (1H, m) 7.55-7.40 (3H, m) 7.05-6.95 (1H, m)
4.34-4.12 (3H, m) 3.75 (3H, s) 2.61 (3H, s) 2.02-1.87 (2H, m) 1.54-1.11
(16H, m) 1.08 (3H, s)

27

M‘i H (] F
N
T XD
<:>_\ N cl cl 582
B

2-{2-Chlore-5-l{2-chloro-8-fluorobenzamido)methyllphenylamino}-N-

cyciohexylmethyl-1-methylbenzimidazole-5-carboxamide




MOH N 10 HQF N ci630 N-(4-Bromophenyl)-2-{2-ohloro-5-[(4,4-difluorocyclohexylamido)- 35
methyllphenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d6, ppm) 8
10.25 (1H, ?@%@ﬁO%Q_A}QZH m) 8.02 (1H, d, J = 1.0 Hz) 7.90-7.70 (4H, MY4-2926134 460 M) 6.97 (1H,
dd,J=8.2,18 Hz(s 4.27 (2H, d, J =6.0 Hz) 3.76 (3H, s) 2.69-1.50 (9H, m, overlapped with DMSO)
WO 20101100249PCDEP2010/052799 93

S0

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

200 MHz "H-NMR (DMSO-ds, ppm) & 9.27 (1H, t, J = 5.8 Hz) 8.37-8.24
(1H, m) 7.94-7.59 (3H, m) 7.55-7.20 (6H, m) 7.18-7.05 (1H, m) 4.46 (2H,
d, J = 5.8 Hz) 3.69 (3H, s} 3.08 (2H, 1, J = 6.0 Hz) 1.79-1.42 (7H, m)
1.33-1.04 (4H, m)

Mil H
: o 524
N
o

2-{2-Chloro-5-{{2-tetrahydrofurylamido)methyllphenylamino}-N-

28 cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.42-8.26 (3H, m) 7.93-7.80 (2H,
m) 7.85-7.61 (1H, m) 7.44-7.35 (2H, m) 6.97-6.93 (1H, m) 4.35-4.13 (3H,
m) 3.92-3.68 (2H, m, overlapped with H-C) 3.32 (3H, s) 3.12-3.05 (2H,
m) 2.17-1.87 (1H, m) 1.89-1.50 (8H, m) 1.27-1.07 {(4H, m) 0.98-0.82 (2H,

m)

P

MeitN n
L g
N, " 530
N
H %

N-(2-{2-Chloro-5-{{cyclopropyisulionamido)methyl]phenylamino}-1-

29 methyl-5-benzimidazolyl)cyclohexylacetamide

200 MHz 'H-NMR {DMSO-ds, ppm) & 8.39 {1H, s) 8.31-8.23 {1H, m)
7.90-7.85 (1H, m) 7.83-7.76 (1H, m) 7.66-7.57 (1H, m) 7.47-7.31 (3H, m)
6.99-5.90 (1H, m) 4.10 (2H, d, J = 5.8 Hz) 3.70 (3H, 5) 3.13-3.02 (2H, m)
1.76-1.54 (6H, m) 1.28-1.13 (4H, m) 0.99-0.86 (6H, m)

Mgy &
M Y CF3a
T
IV X 2

o

30
O,




Ex. Chemical structurei MS miz [M+H]4 Name 1H-NMR MIH NT-N N H 40 N ci 640 36
N-(4-Bromopheny1)-2-{2-chloro-5-[(2-chloro-6-fluorobenzam do)methyl]-

phenylaming}-1- Ibenzimidazole-5-carboxamide 200 MHz 1H-NMR (DM80-d6, ppm) 810.25 (1H,
s) 9.30 (1H’%%§@§f@%ﬁ4§) 8.55 (1H, s) 8.08-8.02 (1H, m) 7.96-7.90 (1H, n{’)c?.’gls’??l.%%%?@, m)

91

Chemical structure MS m/z [M+H]

Ex. { Name
"H-NMR
2-{2-chloro-5-{{1-trifluoromethylcyclopropyltamido)methyliphenylamino}-

N-cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 8.47-8.34 (2H, m) 8.33-8.24 (1H.
m) 7.81-7.82 (2H, m}) 7.67-7.58 {1H, m) 7.43 (1H, d, J = 8.2 Hz) 7.38
(1H, d, J = 8.2 Hz) 6.98-6.87 (1H, m) 4.26 (2H, d, J = 6.0 Hz) 3.71 (3H,
8) 3.14-3.02 (2H, m) 1.77-1.53 (6H, m) 1.38-1.10 (7TH, m) 1.00-0.82 (2H,

m)

M?NE
3 W’DW;O
N, 536
N
H %

2-{2-Chloro-5-[(1-methylcyclopentylamido)methyljphenylamino}-N-

31 cyclohexylmethyi-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) § 8.37-8.22 (2H, m) 8.16-8.04 (1H,
m) 7.90-7.78 (2H, m} 7.67-7.56 (1H, m} 7.45-7.31 (2H, m) 6.97-6.84 (1H,
m) 4.24 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.13-3.02 (2H, m) 2.04-1.89 (2H,
m) 1.72-1.47 {10H, m) 1.42-1.29 (2K, m) 1.22-1.08 (6H, m) 1.00-0.81
(2H, m)

‘“'ly,zﬁqﬂ\
N 468
O

N

H %4

2-[5-(Acetamidomethyl)-2-chlorophenylamino]-N-cyclohexylmethyl-1-

32
methyibenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) 6 8.46-8.36 (2H, m) 8.34-8.22 (1H,
m) 7.91-7.80 (2H, m) 7.67-7.57 (1H, m) 7.47-7.30 (2H, m) 7.03-6.92 (1H,
M) 4.22 (2H, d, J = 5.2 Hz) 3.71 (3H, s) 3.14-3.00 (2H, m) 1.86 (3H, s)
1.77-1.51 (6H, m) 1.25-1.07 (3H, m) 1.00-0.80 (2H, m)




7.56-7.22 (7H, m) 7.18-7.10 (1H, m) 4.48 (2H, d, J =5.8 Hz) 3.77 (3H, s) mIH BrN...11, 40 NC CI
620 37 N-(4-Bromopheny1)-2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)-

methyl]phe @ i % ethylbenzimidazole-5-carboxamide 200 MHz 1 /6, ppm) 8
10.23 (1H, g%{ @6'3@1 2H, m) 8,01 (1H, s) 7.86-7.68 (4H, m) 7.54-7. 38%%%6@%%969890 (1H, m)
4.26 (2H, d, J=5.8 Hz) 3.73 (3H, s) 1.39-1.16 (4H, m) MRH N,r-NC
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Chemical structure MS m/z [M+HT

Ex, Name
"H-NMR

Me i i :
N\”,N:@/\szlLok
N, 526
: N
H

tert-Butyl-4-chloro-3-[5-(cyclohexylmethylcarbamoyl)-1-methyl-2-

33
benzimidazolylaminolbenzylcarbamate

200 MHz 'H-NMR (DMSO-ds, ppm) 6 8.39 (1H, s) 8.31-8.23 (11, m)
7.90-7.85 (1H, m) 7.83-7.76 {1H, m) 7.66-7.57 (1H, m) 7.47-7.31 (3H, m)
6.99-6.90 (1H, m) 4.10 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.13-3.02 (2H, m)
1.76-1.54 (6H, m) 1.35 (9H, 5) 1.24-1.08 (3H, m) 1.02-0.79 (2H, m)

Q p{;@/\ i 584

34 tert-Butyl 3-[5-{(4-bromophenyicarbamoyl}-1-methyl-2-

benzimidazolylaminol-4-chiorobenzylcarbamate

200 MHz "H-NMR (DMSO-ds, ppm) & 10.22 (1H, s) 8.48 (1H, s) 8.08-
8.00 (1H, m) 7.86-7.70 (4H, m) 7.54-7.39 (5H, m) 7.03-6.983 {1H, m) 4.11
(2H, d, J= 5.8 Hz) 3.74 (3H, s) 1.36 (8H, s).

Q 5_}*
FF 630

N-(4-Bromophenyl)}-2-{2-chioro-b-[(4,4-difluorocyclohexylamido)-

35
methyl]lphenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz 'H-NMR (DMSO-ds, pprm)} & 10.25 (1H, s) 8.56-6.40 (2H, m)
8.02 (1H, d, J = 1.0 Hz) 7.90-7.70 {4H, m) 7.59-7.42 (4H, m) 6.97 {H,
dd, J=8.2, 1.8 Hz) 4.27 (2H, d, J = 8.0 Hz) 3.76 {3H, s) 2.69-1.50 (9H,
m, overlapped with DMSO)




N a 577 N-(4-Bromopheny1)-2-{2-chloro-5-[(1-cyanocyclopropylamido)methyl] 38
phenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DM8046, ppm) 8 10.23 (1H,
s) 8.23 (1H Q; &—Y ) 8.50 (1H, s) 8.05-7.98 (1H, m) 7.85-7.69 (4H, &i ﬂ{/ﬁl .(4H, m) 7.00
(1H, dd, J "’g mfgé 5)54 28 (2H, d, J = 5.6 Hz) 3.74 (3H, s) 1.60- 1.46 ( %ng : 693%3
2010/100249PCT/EP2010/052799 94 Ex. Chemical structure I MS rrik [M+H] Name 1H-NMR 39
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Chemical structure MS m/z [M+H]"

Ex. | Name

"H-NMR

o
ISR
prm i 640
g0

36 N-(4-Bromophenyl)-2-{2-chloro-5-](2-chloro-6-fluorobenzamido jmethyi}-

phenylaminol-1 —methyibentim%dazoie-S—carboxam%de

200 MHz "H-NMR (DMSO-ds, ppm) & 10.25 (1H, 8) 9.30 (1H, t, J = 5.8
Hz) 8.55 (1H, s) 8.08-8.02 (1H, m) 7.96-7.90 (1H, m) 7.85-7.72 (3H, m)
7.56-7.22 (TH, m)7.18-7.10 (1H, m} 4.48 (2M, d, J= 5.8 Hz) 3.77 (3H, s)

Q ﬁﬁ/ D/‘ ’UK% ”

N-(4-Bromophenyl}-2-{Z-chloro-5-[{1-trifluoromethylcyclopropylamido)-

37

methyliphenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm)} 8 10.23 (1H, s) 8.50-8.36 (2H, m)
8.01 (1H, s) 7.86-7.68 (4H, m) 7.54-7.38 (4H, m) 6.99-6.90 (1H, m) 4.26
(2H,d, J= 5.8 Hz) 3.73 (3M, ) 1.38-1.16 {44, m)

CN

SYeess

N-(4-Bromophenyl})-2-{2-chloro-5-{( 1-cyanocyclopropylamido)methyl}-

38 phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz H-NMR (DMSO-ds, ppm) 8 10.23 (1H, ) 8.23 (1H, t, J = 5.6
Hz) 8.50 (1H, s) 8.05-7.98 (1H, m) 7.85-7.69 (4H, m) 7.54-7.40 (4H, m)
7.00 (1H, dd, J = 8.2, 1.8 Hz) 4.28 (2H, d, J = 5.6 Hz) 3.74 (3H, s) 1.60-
1.46 (4H, m)




MII 40 628 IC is c Rur N-(4-Bromophenyl)-2-{2-chloro-5-[(trans-2-phenylcyclopropylamido)-
methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d5, ppm) 5
10.22 (1H, ) 8 43i®:f346LH. m) 8.50 (1H, s) 8.05-8.00 (1H, m) 7.87-7.68 @y #p)dipnhadhl (4H, m)
7.23- 7.00 (6H, m) 4.34-4.22 (2H, m) 3.73 (3H, s) 2.32-2.18 (1H, m) 1.96-1.83 (1H, m) 1.42-1.29 (1H,
m) 1.26-1.14 (1H, m) 40 mt IN 582 a NH
N-(4-Bromopheny1)-2-{2-chloro-5-[(3-methyl-3-oxetanylamido)methylp
phenylamino}-1-methylbenzimidazole-5-carboxamide 4200 MHz 1H-NMR (DMSO-c15, ppm) 8 10.24
(1H, s) 8.58-8.44 (2H, m) 8.03-7.98 (1H, m) 7.91-7.86 (1H, m) 7.84-7.70 (3H, m) 7.54-7.40 (4H, m)
7.03-6.93 (1H, mjZ.76 (PH, O, T= 6.0 HOHedc A Lo (Akra) 3. 72 (3H, 5) T SHE3z M@ EmiBri * N Ci

Ex. Name

H-NMR

B sz/n leyyﬁL:j
| :E:j/\H
Q N, 628
N
"%

39 N-{4-Bromophenyl)-2-{2-chloro-5-{(trans-2-phenylcyclopropylamido)-
methyllphenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz '"H-NMR (DMSO-ds, ppm) & 10.22 (1H, s) 8.73-8.63 (1H, m)
8.50 (1H, s} 8.05-8.00 (1H, m) 7.87-7.68 (4H, m) 7.53-7.41 (4H, m) 7.23-
7.00 (6H, m) 4.34-4.22 (2H, m) 3.73 (3H, s} 2.32-2.18 (1H, m} 1.96-1.83

(1H, m) 1.42-1.29 (1H, m) 1.26-1.14 (1H, m)

Mgy i
8 N
TS
Ne o 582
N
H %

N-{(4-Bromophenyl)-2-{2-chloro-5-{(3-methyl-3-oxetanylamido)methyl]-

40
phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz 'H-NMR (DMSO-ds, ppm) & 10.24 (1H, s) 8.58-8.44 (2H, m)
8.03-7.98 (1H, m} 7.91-7.86 (1H, m) 7.84-7.70 (3H, m) 7.54-7.40 (4H, m)
7.03-8.93 (1H, m) 4.76 (2H, d, J = 8.0 Hz) 4.32-4.19 (4H, m) 3.74 (3H, )
1.51 (3H, s)

N S SN S
pon
41 N 594
N
H g

N-{(4-Bromophenyl}-2-{2-chioro-5-[( 1-methylcyclopentylamido)methyl]-

phenylamino}-1-methylbenzimidazole-5-carboxamide




594
N-(4-Bromopheny1)-2-{2-chloro-5-[(1-methylcyclopentylamido)methyliphenylamino}-1-methylbenzimid

azole-5- Car%&weﬂfg%go 2010/100249PCT/EP2010/052799 95 EX. Che%%ﬁ%fﬁ%%%l MS m/z [M+

H] Name 1 MHz 1H-NMR (DMSO-c16, ppm) 8 10.23 (1H, s 17-8.07 (1H,
m) 8.02-7.98 (1H, m) 7.86-7.69 (4H, m) 7.54-7.39 (4H, m) 6.98-6.89 (1H, m) 4.24 (2H, d, J = 6.0 Hz)
3.73 (3H, s) 2.06-1.87 (2H, m) 1.6-1.27 (6H, m) 1.15 (3H, s) 42 MI N ill IN ci 605
N-(4-Bromopheny0-2-{2-chloro-5-[(1- cyanocyclopen1¥gam|do)methyl]phenylamlno} 1-methylbenzimida
zole-5- carboxamlde 200 MHz 1H NMR (DMSO -de, ppm) 8 10 23 (1H s) 8 93 (1H t,J= 6 0 Hz) 8.45
(1H, s) 8.03-7.97 _ _ _ i OB O3 AR TR O

bl s y
Hz) 3.74 (3H, s) ’202 ()(AH m\17416?(4H m\A’%mQNr
Ex. Name

"MH-NMR

200 MHz 'H-NMR (DMSO-ds, ppm) & 10.23 (1H, s) 8.42 (1H, s) 8.17-
8.07 (1H, m) 8.02-7.98 (1H, m) 7.86-7.69 (4H, m) 7.54-7.39 (4H, m)
6.98-6.89 (1H, m) 4.24 (2H, d, J = 6.0 Hz) 3.73 (3H, s) 2.06-1.87 {2H, m)
1.8-1.27 (6H, m) 1.15 (3H, s)

g g

N-(4-Bromophenyi)-2-{2-chloro-5-[{ 1-cyanocyclopentylamido)methyl]-

42
phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR {DMSO-dg, ppm) & 10.23 (1H, ) 8.93 (1H, 1, J = 6.0
Hz) 8.45 (1H, s) 8.03-7.97 (1H, m) 7.88-7.70 (4H, m) 7.55-7.40 (4H, m)
7.01-8.93 (1H, m) 4.30 (2H, d, J = 6.0 Hz) 3.74 (3H, 5) 2.20-2.10 (4H, m)
1.74-1.63 (4H, m)

Mg q
Br N
sooan
Ne 526
N
H %

43 2-[5-(Acetamidomethyl»2-chlorophenylamino}-N-(4-bromophenyi)-1-

methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.22 (1H, s) 8.50 (1H ,s) 8.41
(1H, 1, J = 8.0 Mz) 8.04-7.99 {1H, m) 7.85-7.68 {4H, m) 7.53-7.40 (4H, m)
7.03-6.95 (TH m})4.23 (2H, d, J= 6.0 Hz) 3.74 (3H, s) 1.85 (3H, s)

44 Q p\r D/\ ’5\3 630

N-(4-Bromophenyi)-2-{2-chloro-5-[{ 2-thienylsulfonamido)methyllphenyi-

amino}-1-methylbenzimidazole-5-carboxamide




Ntio 526 a NH 2-[5-(Acetamidomethyl)-2-chlorophenylaminc]-N-(4-bromopheny1)-1-
methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d5, ppm) 610.22 (1H, s) 8.50 (1H ,$)
8.41 (1H, t,¥& B Ha}8.04-7.99 (1H, m) 7.85-7.69 (4H, m) 7.53-7.40 (ABONEF08-6:90¢1H, m) 4.23
(2H, d, J= 6.0 Hz) 3.74 (3H, s) 1.85 (3H, s) 44 nHO 0 ,z,,t, NNN,S/ *IN CIH 630 _
N-(4-Bromopheny0-2-{2-chloro-5-[(2-thienylsulfonamido)methyllphenylamino}-1-methylbenzimidazole-
5-carboxamide WO 2010/100249PCT/EP2010/05.2799 96 Ex. Chemical structure 1 MS m/z [M+H]
Name 96

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

200 MHz "H-NMR (DMSO-ds, ppm) & 10.25 (1H, s) 8.54 (1H, 8) 8.45
(1H, 1, J= 6.4 Hz) 8.08-8.03 (1H, m) 7.96-7.70 (5H, m) 7.63 {(1H, dd, J =
3.7, 1.1 Hz) 7.59-7.41 (4H, m) 7.17 (1H, dd, J = 5.1, 3.7 Hz) 7.04 (1H,
dd, J=8.2, 1.8 Hz) 4.06 (2H, d, J= 6.4 Hz) 3.76 {3H, 5)

@ P SO

45 N-(4-Bromophenyl)-2-{2-chloro-5-[(cyciopropylsulfonamidojmethyl]-

phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.25 (1H, s) 8.55 (1H, s) 8.05-
7.98 (1H, m) 7.97-7.93 {1H, m) 7.85-7.71 (4H, m) 7.57-7.45 {4H, m)
7.20-7.08 {1H, m) 4.20 (ZH d, J= 5.8 Hz) 3.77 (3H, ) 0.94-0.86 {4H, m}

QT

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-ethylcyclopentylamido)methyi]-

4
6 phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz H-NMR (DMSO-ds, ppm) & 10.23 (1H, s) 8.43 (1H, s) 8.17-
8.07 (1H, m) 8.04-7.98 (1H, m) 7.86-7.70 (4H, m) 7.55-7.38 (4H, m)
7.00-6.91 (1H, m) 4.25 (2H, d, J = 5.6 Hz) 3.73 (3H, s) 2.08-1.92 (2H, m)
1.61-1.30 (8H, m) 0.74-0.80 (3H, m)

Me oy i
Br. N
T O
47 N 3 626
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-{( 1-methylthiocyclopentylamido)-

methyi]phenylamino}-1-methylbenzimidazole-5-carboxamide




111-NMR 200 MHz 1H-NMR (DMSO-d5, ppm) 8 10.25 (1H, s) 8.54 (1H, s) 8.45 (1H, t, J = 6.4 Hz)
8.08-8.03 (1H, m) 7.96-7.70 (5H, m) 7.63 (1H, dd, J = 3.7, 1.1 Hz) 7.59-7.41 (4H, m) 7.17 (1H, dd, J =
5.1, 3.7 HZhWIPA {ihesld I = 8.2, 1.8 Hz) 4.06 (2H, d, J = 6.4 Hz) 3.76 (3pl-plpm RibeMESWF N 588
IN 410CI N-(4-Bromopheny1)-2-{2-chloro-5-(cyclopropylsulfonamido)methylp
phenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d5, ppm) 8 10.25
(1H, s) 8.55 (1H, s) 8,05- 7.98 (1H, m) 7.97-7.93 (1H, m) 7.85-7.71 (4H, m) 7.57-7.45 (4H, m)
7.20-7.08 (1H, m) 4.20 (2H, d, J= 5.8 Hz) 3.77 (3H, s),9.94-0.86 (4H, m) 46 MI N 1i
608 N-(4-Bromophenyl)-2-{2-chloro-5-[(1-ethylcyclopentylamido)methyl]

phenylamino}-1-fnethylb

(1H, s) 8.43 (1H,
7.00-6.91 (1H, m}
(3H, m) 47

S)

en2|m|dazo|e 5- gagmp@““a@,cm MHZ 'F’I NIVIR l[ fiAst

ZEP'B‘"’J 56Hz)373(3H s)208192(2H m)161130(8H m)

i N Cl lir

) 10.23

)
0.74-0.60

H-NMR

200 MMz 'H-NMR (DMSO-ds, ppm) & 10.22 (1H, s) 8.48-8.32 (2H, m)
8.04-7.97 (1H, m) 7.86-7.70 (4H, m) 7.54-7.38 (4H, m) 7.04-6.94 (1H, m)
4.27 (2M, d, J = 5,6 Hz) 3.73 (3H, s) 2.17-2.05 (2H, m) 1.88 (3H, s) 1.77-
1.54 (6H, m)

48

[<3a: spease

N-(4-B romophenyl)m2n{2-chloro—5~[(1—cyciopropyimethylcyciopentyim

amidomethyllphenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.22 (1H, s) 8.43 (1H, s) 8.15-
8.05 (1H, m) 8.03-7.97 (1H, m) 7.87-7.70 (4H, m) 7.54-7.39 (4H, m)
7.02-8.92 (1H, m) 4.25 (2H, d, J = 5.6 Hz) 3.73 (3H, ) 2.09-1.94 (2H, m)
1.55-1.38 (8H, m) 0.58-0.39 (1H, m) 0.30-0.18 (2H, m) -0.04-[-0.16] (2H,

m)

49

. " i
7,
0 :@/\r«%
N, 596
N
H oy

N-(4-Bromophenyi}-2-{2-chloro-5-](2-methyi-2-tetrahydrofurylamido)-
methyi|phenylamino}-1-methytbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) 8 10.18 (1H, s) 8.38 (1H, s) 8.37-
8.33 (1H, m) 7.98-7.95 (1H, m) 7.78-7.68 (4H, m) 7.48-7.44 (2H, m) 7.42
(1H, d, J = 8.2 Hz) 7.39 (1H, d, J = 8.2 Hz) 6.91 (1H, dd, J = 8.2 Hz, 1.8
Hz) 4.26-4.14 (2H, m) 3.81-3.75 (2H, m) 3.69 (3H, s) 2.13-2.04 (1H, m)
1.78-1.59 (3H, m) 1.25 (3H, s)

50

Mg f
Br N N
ISSRP-S
g
N
%




Mei N N.INci626 Me N-(4-Bromopheny1)-2-{2-chloro-5-[(1-methylthiocyclopentylamido)-
methAphenylaminol-1-methylbenzimidazole-5-carboxamide WO 2010/100249PCT/EP2010/052799
97 Ex. Chemigabsirtetue 1 MS miz DAHr Name 11-1-NMR 200 MHz 1#:NEREMS@-d6, ppm) 5
10.22 (1H, s) 8.48-832 (2H, m) 8.04-7.97 (1H, m) 7.86-7.70 (4H, m) 7.54-7.38 (4H, m) 7.04-6.94 (1H,
m) 4.27 (2H, d, J=5.6 Hz) 3.73 (3H, s) 2.17-2.05 (2H, m) 1.88 (3H, s) 1.77- 1.54 (6H, m) m'H N): N

98

Chemical structure MS m/z [M+H]"

Ex. | Name

"H.NMR

2-(5-{[1-(Aminomethyl}cyclopropylamido]methyl}-2-chlorophenylamino)-
N-(4-bromophenyl)-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.19 (1H, s) 8.40 (14, s) 8.19-
8.13 (1H, m) 7.99-7.95 (1H, m) 7.86-7.82 (1H, m) 7.78-7.69 (3H, m)
7.49-7.36 (5H, m) 8.96-6.90 (1H, m) 4.22 (2H,d, J = 5.8 Hz) 3.71 (3H, s)
2.89 (2H, s) 1.25-1.17 (2H, m) 0.94-0.88 (2H, m)

g T O<

N-(4-Bromophenyl)-2-{2-chloro-5-[{4,4-difluoro-1-methylcyclohexyl-

51

amido)methyilphenylamino}1-methyibenzimidazole-5-carboxamide

N N CF3
T E
pnm : 566

N-(2-tert-Butoxyethyl)-2-{2-chloro-5-[( 1-trifluoromethylcyciopropyl-

52 amido)methyllphenylamino}-1-methylbenzimidazole-5-carboxamide

400 MHz "H-NMR {DMSO-ds, ppm) & (signals of minor tautomer are not
assigned) 8.48-8.26 (3H, m) 7.92-7.85 (1H, m) 7.85-7.78 (1H, m) 7.68-
761 (1H, m)7.44 (1H, d, J= 8.2 Hz) 7.40 (1H, d, J = 8.4 Hz) 7.00-6.91
(1H, m) 4.28 (2K, d, J = 5.8 Hz) 3.72 (3H, s) 3.46-3.39 (2H, m) 3.37-3.30
(2H, m, overlapped with water) 1.40-1.20 {4H, m) 1.13 (9H, s)

kAN Eosaty -




si lir C634 N-(4-Bromophenyl)-2-{2-chloro-5-[(1-cyclopropylmethylcyclopentyl- 48
amido)methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d6,
ppm) 5 10.28¢ k080843 (1H, s) 8.15- 8.05 (1H, m) 8.03-7.97 (1H, m) 787 Er Qi 7.54-7.39
(4H, m) 7.02-6.92 (1H, m) 4.25 (2H, d, J = 5.6 Hz) 3.73 (3H, s) 2.09-1.94 (2H, m) 1.55-1.38 (8H, m)
0.58-0.39 (1H, m) 0.30-0.18 (2H, m) -0.04+0.16] (2H, m) M4 BrN

99

Chemical structure MS m/z IM+H]

Ex. | Name

"H-NMR

2-{2-Chloro-5-[{ 1-trifiucromethylcyclopropylamido)methyl]phenylamino}-

1-methyl-N-(4,4 4-trifluorobutyl)benzimidazole-5-carboxamide

400 MHz "M-NMR (DMSO-ds, ppm) & (signals of minor tautomer are not
assigned) 8.46-8.36 (3H, m) 7.90 (1H, d, J= 1.7 Hz) 7.84 {1H,d, J= 2.1
Hz) 7.65(iH,dd, J=83,1.7 Hz) 7.45 (1H, d, J= 83 Hz) 7.41 (1H, d, J
=83 Hz)6.95 (1H,dd, J=8.3, 2.1 Hz)4.28 (2H, d, J= 58 Hz) 3.73 (3H,
s} 3.38-3.29 (ZH, m, overlapped with water) 2.40-2.24 (2H, m} 1.81-1.70
(2H, m) 1.40-1.13 (4H, m)

ng@/\%

2-{2-chloro-5-](1- %nﬂuoromethyicyolopropylamldo}methyl]phenyiammo}-

N-(4,4-diftuorocyclochexyl)-1-methylbenzimidazole-5-carboxamide

400 MHz "H-NMR (DMSO-ds, ppm) & (signals of minor tautomer are not
assigned) 8.42 (1H, t, J = 5.9 Hz) 8.38 {1H, s) 8.16 (1M, d, J = 7.8 Hz)
7.93 (1H, d, J= 1.3 Hz) 7.87 (1H, d, J = 2.1 Hz) 7.66 (1H, dd, J = 8.3,
1.3Hz)745(1H, d, J=8.4 Hz) 740 {1H, d, J=8.3 Hz) 6.95 (1H, dd, J =
8.3,2.1 Hz)4.28 (2H, d, J = 5.9 Hz) 4.05-3.91 (1H, m) 3.73 (3H, s) 2.15-
1.80 (6H, m) 1.73-1.59 (2H, m) 1.39-1.12 (4H, m)

Me Q
13

N : ch;z
55 Me,q_\ p
N
H

2-{2-chloro-5-[{(1-trifluoromethyicyclopropylamido)methyllphenylamino}-

54

579

1-methyl-N-[2-(1-methyl-2-pyrrolidinylethylbenzimidazole-5-

carboxamide




10596 a Ne, N-(4-Bromophenyl)-2-{2-chbro-5-[(2-methyl-2-tetrahydrofurylamido)- 49

methyllphenylamino}-1-methylbenzimidazole-5-carboxamide 200 MHz 1H-NMR (DMSO-d6, ppm) 8
10.18 (1H, & 3s(ilddhrs) 8.37- 8.33 (1H, m) 7.98-7.95 (1H, m) 7.78-7.6& (4L )1 #/483%244 (2H, m)
7.42 (1H,d, J=8.2 Hz) 7.39 (1H, d, J=8.2 Hz) 6.91 (1H, dd, J=8.2 Hz, 1.8 Hz) 4.26-4.14 (2H, m)
3.81-3.75 (2H, m) 3.69 (3H, s) 2.13-2.04 (1H, m) 1.78-1.59 (3H, m) 1.25 (3H, s) ros 50 NNH2 1lis

581

169

Chemical structure MS m/z [M+H]

Ex.

Name

"H-NMR

400 MHz "H-NMR (DMSO-ds, ppm) & (signals of minor tautomer are not
assigned) 8.46-8.30 (3H, m) 7.90-7.85 (1H, m) 7.85-7.80 (1H, m) 7.66-
7.58 (1H, m) 7.44 (1H, d, J = 8.0 Hz) 7.41 (1H, d, J = 8.2 Hz) 6.99-6.91
(1TH, m)4.28 (2H, d, J = 5.8 Hz) 3.73 (3H, 8) 2.88-2.87 (1H, m) 2.55-2.35
(2H, m, overiapped with DMSO) 2.21 (3H, s) 2.10-1.81 (4H, m) 1.68-1.55
(2H, m) 1.50-1.11 (6H, m)

56

70 W;‘: '>_N | 524
ey

N-{4-Chloro-3-[6-chloro-5-(3,3-difluoro-pyrrolidin-1-ylcarbonyi)-2-

benzimidazolylamino]benzyl-pivaloylamide

HPLC-Method B: R, = 2.56 min

57

568

N-(4-Bromophenyl)-2-{2-chioro-5-[(tert. buty!carbonylamino)meth yi]-

phenylamino}-1-methylbenzimidazole-5-carboxamide

58

Row i
SPeaLY
_P,N o 606

N
¥ %

N-{4-Bromophenyi)-2-{2-chioro-5-[((1-trifiuoromethyi-
cyclopropanecarbonylamino}methyllphenylamino}-benzimidazole-5-

carboxamide




N ci WO 2010/100249PCT/EP2010/052799 98 Ex. Chemical structure | MS m/z [M+H] Name
1H-NMR 2-(5-0-(Aminomethyl)cyclopropylamidolmethyll-2-chlorophenylamino)-
N-(4-bromogheryd)idsmethylbenzimidazole-5-carboxamide 200 MHz 1HhWNRIMSR65, ppm) 5
10.19 (1H, s) 8.40 (1H, s) 8.19- 8.13 (1H, m) 7.99-7.95 (1H, m) 7.86-7.82 (1H, m) 7.78-7.69 (3H, m)
7.49-7.36 (5H, m) 6.96-6.90 (1H, m) 4.22 (2H, d, J = 5.8 Hz) 3.71 (3H, s) 2.89 (2H, s) 1.25-1.17 (2H,
m) 0.94-0.88 (2H, m) 51 Me 1 N40 a 644

161

Example 59
N-{4-Bromo-phenyl}-2-{2-chloro-5-{{{1-triflucromethyi-cyclopropanecarbonyl)-aminol-
methyl}-phenylamino)-6-(2,2-diflucro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic

acid amide
5
o]
cl Ho oFs Gl
oM. ._ BH;/ THF  OaN A 0N Fe/NHCl{ag) HiN._.
TBTU, TEA 0

CF,
HCI NH, H‘u\v



N-(4-Bromopheny1)-2-{2-chloro-5-[(4,4-difluoro-1-methylcyclohexylamido)methyl]phenylamino}-1-meth
ylbenzimidazole-5-carboxamide 52 mIH NNCF3 INle 566 N-(2-tert-B
utoxyethyl)-@42schlesesas[(1-trifluoromethylcyclopropylamido)methyl]phenylamipairdqgieshylbenzimida
zole-5-carboxamide 400 MHz 1H-N MR (DMSO-c16, ppm) 8 (signals of minor tautomer are not
assigned) 8.48-8.26 (3H, m) 7.92-7.85 (1H, m) 7.85-7.78 (1H, m) 7,687.61 (1H, m) 7.44 (1H, d, J =8.2
Hz) 7.40 (1H, d, J = 8.4 Hz) 7.00-6.91 (1H, m) 4.28 (2H, d, J = 5.8 Hz) 3.72 (3H, s) 3.46-3.39 (2H, m)
3.37-3.30 (2H, m, overlapped with water) 1.40-1.20 (45}, m) 1.13 (9H, s) 53 miICF3 FI. N 578 cr F

10

15

30

(aa} (4-Chloro-3-nifrophenylimethylamine hydrochioride

BHa/THF (279 mL; 279 mmol) was added to a solution of 4-chloro-3-nitrobenzonitrile (30
g, 164 mmol) in THF (100 mL) over 30 min at 0 °C and the resulting mixture was stirred
over night and allowed to reach rt. MeQOH (150 mL) and conc. HCl (60 mL) was added and
the resulting mixture was refluxed for 4 h and thereafter concentrated. The residue was

treated with water (500 mL) and the resulting precipitate was filtered off. The filirate was
treated with NaCl (120 g) and heated and the resulting precipitate was filtered off o give
the sub-title compound. Yield: 24.059 g (65%).

(a) N-(4-Chlgro-3-nitrobenzyl}-1-(trifluoromethyi)cyclopropanecarboxamide

TEA (21.7 mL; 156 mmol) was added to a mixture of 1-(trifluoromethyl)-
cyclopropanecarboxyiic acid {8.00 g; 51.9 mmol) and TBTU (16.7 g; 52 mmol} in DMF (4G
mL). After 1 h at rt, a solution of (4-chloro-3-nitrophenylimethytamine hydrochloride (11.6
g; 52 mmol) in DMF (70 mL) was added dropwise over 30 min. After 17 h at rt, the mixture
was concentrated and the residue partitioned between water and MTBE. The organic
layer was washed with water, dried over Na,S0O,4 and concentrated. The residue was

purified by column chromatography {o give the sub-litle compound. Yield: 13.191 g (78%).

{b) N-(3-Amino-4-chlorobenzyl)-1-(triflucromethvilcyclopropanecarboxamide

The sub-title compound was prepared from N-(4-chloro-3-nitrobenzyl}-1-
(triftuoromethyi)cyciopropanecarboxamide in accordance with Example 2, step (b). Yield:
11.586 g {98%).

(c) N-(4-Chloro-3-isoihiocyanaiobenzyl)-1-(trifluoromethyheyclopropane carboxamide

A solution of N-{3-amino-4-chlorobenzyl)-1-(trifluoromethyl)cyclopropane carboxamide
(5.21 g; 17.79 mmol) in DCM (40 mL) was added to a solution of TCDI (3.80 g; 21.34
mmol}in DCM (30 mL) at 0 °C. After 12 h at rt, the mixture was concentrated and the
residue was purified by column chromatography to give the sub-title compound. Yieid:
5.00 g (84%).



WO 2010/100249PCT/EP2010/052799 99 Ex. Chemical structure | MS m/z [M+H] Name 1H-NMR
2-12-Ohloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-

1-methyl-N~dbdrtrifligobutyl)benzimidazole-5-carboxamide 400 MHz Ig-NeMiy flaMe9-d6, ppm) 8
(signals of minor tautomer are not assigned) 8.46-8.36 (3H, m) 7.90 (1H, d, J=1.7 Hz) 7.84 (1H, d, J

=2.1 Hz) 7.65 (1H, dd, J = 8.3, 1.7 Hz) 7.45 (1H, d, J = 8.3 Hz) 7.41 (1H, d, J = 8.3 Hz) 6.95 (1H, dd,
J=8.3,2.1Hz)4.28 (2H, d, J =5.8 Hz) 3.73 (3H, s) 3.38-3.29 (2H, m, overlapped with water)
2.40-2.24 (2H, m) 1.81-1.70 (2H, m) 1.40-1.13 (4H, m)

(d) Ethyl 2. 4-difluoro-5-nitrobenzoate
Conc. HNO; (8 mL) was added dropwise fo a mixture of ethyl 2,4-diflucrobenzoate (10.0

g: 53.7 mmol) in conc. HS304 (8 mL) at 0 °C. After 2 h at 0 °C, the mixture was poured
onto ice and extracted with EtOAc. The organic exiracts were washed with saturated

5 NaMCOQOj; soiution (ag) and concentrated to give the sub-title compound. Yield: 11.8 g
(95%).

(e) Ethyl 2-filuoro-4-(methviamino)-5-nitrobenzoalte

A solution of MeNH, in THF (21.6 mL; 2 M; 43.3 mmol) was added dropwise to a solution
10 of ethyl 2,4-difluoro-5-nitrobenzoate (5.0 g; 21.6 mmol) in THF (70 mL) at -5 °C. The

mixture was left over night at rt whereafter an additional portion of MeNH, in THF (10.0

mi; 2 M; 21.6 mmol} was added at 0 °C. After 3 h at rt, water was added and the mixture

was concentrated. The resulting precipifate was filtered off and dried to give the sub-title
compound, Yieid: 5.0 g (86%).

9 Ethyl 2-(2. 2-difluoroethoxy)-4-(methylamino)-5-nitrobenzoate
A solution of 2,2-difluoroethanol (1.7 g; 20.6 mmol) in THF (50 mL) was added to a
solution of ethyl 2-fluoro-4-(methylamino }-5-nitrobenzoate (5.0 g; 20.6 mmol) in DMF (100

mil.). Sodium hydride (0.824 g; 60%; 20.6 mmol) was added in portions and the mixture

20 was stirred over night at rt. A soiution of TFA (30 mi.; 0.45 M aq) was added and the
mixture was concentrated. The resulting precipitation was filtered off, washed with water,
dried and recrysiallized from E{OH/water to give the sub-title compound. Yield: 4.8 g
(76%).

25 {g) Ethyl 5-amino-2-(2 2-difluoroethoxy)-4-(methylamino)benzoate

A mixture of ethyl 2-(2,2-diflucroethoxy)-4-(methylamino)-5-nifrobenzoate (2.0 g; 6.57
mmotl), Ra-Ni (1.0 g} and THF (100 ml) was stirred under H;-atmosphere (8 atm)} over
night af rt. Na,S0, was added and the mixture was stirred another 30 min under H,-
atmosphere. The mixture was filiered through celite and the sub-itie compound was used

30 in the next stap without further purification.



HiNOCF3 ci586 2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-
N-(4,4-difluorocyclohexyl)-1-methylbenzimidazole-5-carboxamide 54 400 MHz 1H-NMR (DMSO-d6,

ppm) 8 (siggals,pfgmineltautomer are not  assigned) 8.42 (1H, t, J = 5.9442)éb3A{4H-& 8.16 (1H, d,
J=78Hz) 793 (1H,d,J=1.3 Hz) 7.87 (1H, d, J =2.1 Hz) 7.66 (1H, dd, J =8.3, 1.3 Hz) 7.45 (1H, d,
J=8.4 Hz) 7.40 (1H, d, J= 8.3 Hz) 6.95 (1H, dd, J =

104

() Ethyl 2-(2-chioro-5-Li{1rifluoromethvi-cyclopropanecarbonvi}-aminol-methyll-

nhenvlamino-6-(2.2-difluoro-ethoxy-1-methyl-1H-benzimidazole-5-carboxylate

A mixture of ethyl 5-aminc-2-(2,2-diflucroethoxy)-4-(methylamino)benzoate (0.737 g, 2.68
mmol; crude material from step (g)) and N-(4-chloro-3-isothiocyanatobenzyl)-1-

th

(trifluoromethyl)cyclopropane carboxamide {0.900 g; 2.68 mmol} in THF (10G mL) was
stirred over night at rt. DIC (0.338 g; 2.68 mmol} was added and the mixture was sfirred
for 8 h at rt. Another portion of DIC {0.169 g; 1.34 mmol) was added and the mixture
stirred for another 6 h at rt. The mixture was concentrated and purified by column
chromatography to give the sub-title compound. Yield: 0.790 g (51%).

10

(i) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[{1-trifluoromethyl-cyclopropanecarbonyl}-

aminol]-methyl:-ohenviamino)-6-(2,2-difluoro-ethoxyi-1-methyl-1 H-benzimidazole-5-

carboxylic acid amide

MesAl in toluene (0.870 mL; 2 M; 1.74 mmol) was added to a solution of 4-bromoaniline

15 (0.180 g; 1.05 mmol) in 1,4-dioxane (5 mL) and the mixture was stirred for 20 min at rt.
The mixture was then added via cannula fo a warm (80 °C) sotution of ethyl 2-(2-chioro-5-
{(1-trifluoromethyl-cyclopropanecarbonyl)-aminol-methyl}-phenylamine }-6-(2, 2-difluoro-
ethoxy)-1-methyl-1H-benzimidazole-5-carboxylate {0.200 g; 0.35 mmol} in 1,4-dioxane (5
mL). The resulting mixture was stirred at 100 °C over night, cooled to rt and then poured

20 into brine (20 mL) and extracted with EfOAc. The combined exiracts were washed with
brine, dried over Na,SQO; and concentrated. The residue was purified by column
chromatography to give the title compound. Yield: 0.134 g (55%). 400 MHz "H-NMR
(DMSO-ds, ppm) 6 12.3-11.1 (1H, brs) 10.16 (1H, s) 8.45 (1K, t, J=5.9 Hz) 7.69-7.57 (5H,
m} 7.53-7.47 (2H, m) 7.45 (1H, d, J=2.0 Hz) 7.34 (1H, dd, J=8.2, 2.0 Hz) 6.48 (1H, it

25 J=54.4, 3.3 Hz) 4.53 (2H, td, J=14.5, 3.3 Hz) 4.30 {2H, d, J=5.6 Hz) 3.81 {3H, s) 1.33-1.26
(2H, m) 1.25-1.19 (2H, m). MS m/z: 700, 702, 704 [M+HT".

The foliowing compounds were synthesized in analogy to the methods of preparation
described above in detail.



8.3, 2.1 Hz) 4.28 (2H, d, J = 5.9 Hz) 4.05-3.91 (1H, m) 3.73 (3H, s) 2.15- 1.80 (6H, m) 1.73-1.59 (2H,
m) 1.39-1.12 (4H, m) N)IXCFZ 55 ci 579
2-{2-chlorogl(1s{uflyergmethylcyclopropylamido)methyliphenylamino}-  pep/epa010/032799
1-methyl-N42-(1-methyl-2-pyrrolidinypethyl]benzimidazole-5- carboxamide WO
2010/100249PCDEP2010/052799 100 Ex. Chemical structure | MS m/z [M+Hr Name 1H-NMR 400
MHz 1H-NMR (DMSO-d6, ppm) 8 (signals of minor tautomer are not assigned) 8.46-8.30 (3H, m)
7.90-7.85 (1H, m) 7.85-7.80 (1H, m) 7.66- 7.58 (1H, m) 7.44 (1H, d, J = 8.0 Hz) 7.41 (1H, d, J = 8.2
Hz) 6.99-6.91 (1H, m) 4.28 (2H, d, J = 5.8 Hz) 3.73 (3H, s) 2.98-2.87 (1H, m) 2.55-2.35 (2H, m,
overlapped with DMSO) 2.21 (3H, s) 2.10-1.81 (4H, m) 1.68-1.55 (2H, m) 1.50-1.11 (6H, m) 56 H

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

600, 602

N-{Cyclopropylmethyl)-2-(2-chloro-5-{[(1-triflucromethyl-
cyclopropanecarbony!}-aminol-methyl}-phenylamino)-6-(2,2-diffuoro-

o0 ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide
400 MHz 'H-NMR (DMSO-ds, ppm) 8 11.7-11.2 (1H, br g) 8.42 (1H, t,
J=5.9 Hz) 8.10 (1H, t, J=5.3 Hz) 7.68-7.64 {2H, m) 7.57-7.55 (1H, m)
7.44 (1H, ¢, J=2.0 Hz) 7.34 (1H, dd, J=8.3, 2.0 Hz) 6.51 (1H, it, J=54.4,
3.2 Hz) 4.52 (2H, td, J=14.5, 3.5 Hz) 4.30 (2H, d, J=5.9 Hz) 3.80 (3H, s)
3.13 (2H, t, J=6.2 Hz) 1.34-1.26 {2H, m) 1.25-1.18 (2H, m) 1.01-0.92
(1H, m} 0.45-0.38 (2H, m) 0.22-0.16 (2H, m)

656, 658

N-(4,4,4-Trifluorobutyl)-2-(2-chioro-5-{[(1-triftuoromethyl-

61 cyclopropanecarbonyt-aminol-methyl}-phenylamino)}-6-(2,2-difluoro-

sthoxy }-1-methyl-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 11.2-10.8 (1H, br s) 8.51 (1H, t,
J=5.8 Hz) 8.22 {1H, t, J=5.8 Hz) 7.74 (1H, d, J=8.2 Hz) 7.67-7.83 (2H,
m) 7.52 (1H, d, J=1.8 Hz) 7.43 (1H, dd, J=8.2, 2.0 Hz) 8.55 (1M, fi,
J=54.7, 3.4 Hz) 4.58 (2H, td, J=14.8, 3.1 Hz) 4.39 (2H, d, J=5.8 Hz) 3.89
{(3H, 8) 3.45-3.37 (2H, m) 2.40-2.27 (2H, m) 1.84-1.75 (2H, m) 1.42-1.36
(2H, m) 1.32-1.26 (2H, m)




CICI / NN 524 N-14-Chloro-3[6-chloro-5-(3,3-difluoro-pyrrolidin-1-ylcarbony1)-2-
benzimidazolylaminoThenzylypivaloylamide HPLC-Method B: Rt = 2.56 min 57 Me 1 BrN 568 Ho

N-(4-Bromaghenydywig-chloro-5-[(tert.butylcarbonylamino)methyl]- PCT/EP2010/652799
phenylamino}-1-methylbenzimidazole-5-carboxamide 58 HO 6H B ro 6:31N11,01% N AAC F3 NO 606

106

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

664, 666

N-(4,4-Difluorocyclohexyl)-2-(2-chloro-5-{[( 1 -trifluoromethyl-

62 | cyclopropanecarbonyl)-aminol-methyl}-phenylamino)-6-(2,2-difluoro-
ethoxy}-1-methyl-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) § 9.34-8.29 (2H, m) 7.99-7.95 (1H,
m) 7.67-7.62 (3H, m) 7.45-7.42 (1H, m) 7.34 (1H, dd, J=8.3, 1.7 Hz)
6.62-6.30 {1H, m) 4.54-4.43 (2H, m) 4.30 (2H, d, J=5.9 Hz) 4.04-3.90
(1H, m} 3.79 (3H, s) 2.06-1.68 (5H, m) 1.60-1.46 (1H, m) 1.34-1.15 (6H,

m)

Example 63
N-(4-Bromo-phenyh-2-(2-chloro-5-{[{ 1-triflucromethvl-cyclopropanecarbonyl-amingl-

meihvii-phenviamino)-6-methoxy-1-methyl-1 H-benzimidazole-5-carboxylic acid

Q 4]
NG, NaOH ~g N0z CHaS0.0CH g NOg
) "
o N o} ﬁi

K,CO4
PA/C, Hy ] i
o o

3 amide

o}

Ho“”z o

BSTFA

0, e S 0T,



N-(4-Bromopheny1)-2-{2-chloro-5-[((1-trifluoromethylcyclopropanecarbonyl)amino)-methyl]phenylamin
o}-benzimidazole-5- carboxamide 101 Example 59 N-(4-Bromo-phenyl)-2-(2-chloro-5-{R1
-frifluorometyl-gY6IpRkPanecarbonyl)-amino]- methyl}-phenylamino)-6-{2:bifly0ig:ahoxy)-1
-methyl-1 H-benzimidazole-5-carboxylic acid amide WO 2010/100249PCT/EP20101052799 102
(aa)(4-Chloro-3-nitrophenvOrnethylamine hydrochloride BH3/THE (279 mL; 279 mmol) was added to
a solution of 4-chloro-3-nitrobenzonitrile (30 g; 164 mmol) in THE (100 mL) over 30 min at O C and the
resulting mixture was stirred 5over night and allowed {g;reach rt. MeOH (150 mL) and conc. HCI (60
mL) was added and the resulting mixture was refluxed for 4 h and thereafter concentrated. The
residue was trgated Witthwater«(boQymiNandttiveace suliithojpretipitateoats filtered off. The filtrate was

teated with NaG),(120 0) a0 haated anddhe eaulipa Aipsiniatzie et ATt gige sub-ite

compound. Yield: 24. g( 0/% 10 }
(a)N-(4-Chlor&stapeBieaAR 1 fdofonTRTg ) B)EIBErolsd AL drbbRamiR) REM ALY R P86 mmol)
was added to stirrsatiresofla(tifiTiorometiy Osc)itlopedpapecas onyliciacish(Be0:09:BE . Githmol) and
TBTU (16,7 g, [) ] It i0f): -
(4-ch|oro-%-ni$2% em%%ﬁ%i%%tgﬁﬁ%%ﬁggﬁl%ﬁﬁw éé&ﬁgégl\)/eiw\lgﬁ/ﬁgﬁgt%ﬁ 3vﬂe?s added
dropwise over80KiHA&ALP Sirhitae ArUdR TikilirccWEBXEtentrated and the residue partitioned
between water and MTBE. The organic layer was washed with water, dried over Na2SO4 and

concentrated. 'gt(; resi S g{ﬁ J?Xh’? %ﬂrﬁiﬂéﬂ%%ﬁ phy to give the sub-title compound.
Yield: 13.1916%) 8% -(3-Amino-4-chlorobenzyT)-I-(tri uotomethyl)cyclo?ropanecarboxamide
The sub-title OMPOIRPIBLNehRIERsH-Nashrreamidsbenihandoate (2.1 0; 0.74

(trifluoromethyheytiopfopancdadioxagnite ingczdraannendthtExaB(plel? watepe(lakadigld2 h1.586 g

fopfopansad | |
o T i e s

lorobenz -(trifl ' Opro anelcarBoxamide 5.219;17.79
mmol) in DCMq&83nely #elsiaadedtbasalisatish e 37801 pred A is) sHEER (30 mL) at 0 C.
After 12 h at redhednixiuvewas zogeeatkated and the residue was purified by column chromatography
to give the sub-title compound. Yield: 305.00 g (84%). WO 2010/100249PCT/EP2010/052799 103

15 {ac) 5-Amino-2-methoxy-4-(methylaminolbenzoic acid

A mixture of 2-methoxy-4-(methylamino)-&-nitrobenzoic acid (7.0 g; 31 mmol), Pd/C (1.0
g), MeOH (25 mL) and THF { 75 mL) was stirred under H; atmosphere (8 atm) for 24 h at
50 °C. A second portion of Pd/C (1.0 g) was added and the mixture hydrogenated for
additional 24 h. A third portion of Pd/C {0.5 g) was added and the mixiure hydrogenated

20 over night. The suspension was concentrated and the residue stored under argon and
was used in the next step without further purification.

(a) 2-(2-chioro-5-{I{1-triflucromethyl-cyclopropanegcarbonyl}-aminol-methyil-

phenylamino}&-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid

25 A mixture of N~(4-chloro-3-isothiocyanatobenzyl)-1-(triflucromethyljcyclopropane
carboxamide (1.71 g; 5.10 mmol) and 5-amino-2-methoxy-4-(methylaming)benzoic acid
(1.00 g; 1.00 mmol) in DMF (20 mL) was stirred over night at rt. The mixture was
thereafter heated to 60 °C and BSTFA {1.44 g; 5.61 mmol) was added and stirred for 1 h
before the addition of DIC (0.772 g; 6.12 mmot). The resulting mixture was stirred at 80 °C

36 for 3 h. Agetic acid {2 mL) was added and the mixture was concenirated and the residue

) poured in aqueous NaOH (2 M) and pH adjusted to ~3-4. The mixture was extracted with
EtOAc and the organic exiracts were washed with brine, dried over Na,80,, filtered and



(d) Ethyl 2,4-difluoro-5-nitrobenzoate Conc. HNO3 (8 mL) was added dropwise to a mixture of ethyl
2,4-difluorobenzoate (10.0 g; 53.7 mmol) in conc. H2SO4 (8 mL) at 0 C. After 2 h at 0 C, the mixture
was pourethonta, {6 R, extracted with EtOAc. The organic extracts were y¥asped wiik,safurated
5NaHCO3 solution (aq) and concentrated to give the sub-title compound. Yield: 11.8 g (95%). (e) Ethyl
2-fluoro-4-(methylamino)-5-nitrobenzoate A solution of MeNH2 in THF (21.6 mL; 2 M; 43.3 mmol) was
added dropwise to a solution 100f ethyl 2,4-difluoro-5-nitrobenzoate (5.0 g; 21.6 mmol) in THF (70 mL)
at -5 C. The mixture was left over night at rt whereaftej@an additional portion of MeNH2 in THF (10.0
mL; 2 M; 21.6 mmol) was added at O C. After 3 h at rt, water was added and the mixture was
concentrated. cohedesatin g peaeipiiatenyasetitigratiaff anechdriod ipgivisthe shbrtilejicenmaaund. Yield:
5.0 g (96%). f)1 | ‘g\% ifl q_ y):-4-(methylamino)-5-nitrobenzoate A solution of
2,2-dif|uoroet]ﬁ@éo %‘é% 0. %nrﬁgﬁ'{rs %{2250 mL) was added to a solution of ethyl
2-fluoro-4-(methylamino)-5-nitrobenzoate (5.0 g; 20.6 mmol) in DMF (100 mL). Sodium hydride (0.824
g; 60%; 20.6 nunol) wasiasidachipHpastinhsasiditesmiKture 2Owvasistirted gvepdrigbidbriyiA solution of
TFA (30 mL; 0,45 M ad)was added and e ixile wasconcanirated; The resyliing pregigitation was
filtered off, wasShed Wit Water, dried and recrystatlized front ET0H/water to give the sub-Title compound.
Yield: 4.8 g (78%§€25(g)Ethyl 5-amino-2-(2 2-difluoroethoxy)-4-(methylam no)benzoate A mixture of
ethyl 2-(2,2-diffuerarikompedridneib yripine)-boritrolietinoats (B Ogfieohmel), Ra-Ni (1.0 g) and
THF (100 mL) irr - X | r R . N 4,was added and the
mixture was Sﬁg@%&%ﬁ%ﬁ%@%ﬁﬁgﬁ%ﬁragt@é@%ﬁg@eﬁfﬁ%@%{]ﬁg il\ls% %tﬁégraedﬂdﬁ{hrough celite and

the sub-title coRFITIEREsSIRBONE FRGEZ 88N WHASTPRANETPaTRIbE (Wag: 0.19
2010/100249R6AHIERZ8d43r0520Ri 0 (b EthY| step (a). Yield: 73 mg (59%). 400 MHz "H-NMR

2-(2-chloro-5-{f(1:triflupromethyl-cyclopro nyh-aminol-methyYL}-

phenylamino)-@ﬂ&g g%lﬁjgﬁ}iegtég%%Pﬁ‘métaéﬁ&lﬁ?geth‘éﬁ%@}iqz%g%tg}%ggllg é7'}§1nﬁf>‘<’iu?’e> of ethyl
5-amino-2-(2,Z-dftd &b o ny) 45 (nfethyRitaing fotth rbatd (5782 gz 27 e irhbl] brutetaeate &l from step
(9)) and N-(4-¢hlores3risethiacyanaiehenzy b7 ls(rilugromethy)cysiopranane earpoxamisiex(9.900 g;

2.68 mmol) in T #10 | 4 irred, over night at rt. DIC (0.338 g; 2.68 mmol) was added and the
mixture was SH}E@ onrq%‘ggl?; \;\é%zségﬁigﬂsg tion of DIC (0.169 g; 1.34 mmol) was added and the
mixture stirred for another 6 h at rt. The mixture was concentrated and purified by column
chromatographyde-giarig e HPoIHECRBP AYNH o XiRld P afRRgy(R1HD mdhdls of preparation
N-(4-Bromo-pgené/l%)-z-%;chIo,ro-S%fgl-trifluoromethyl-cyclopropanecarbonyl)-

aminol-methyl -%%é ﬁfja |r°1\6ej-'8-?§. E-difIuoro-ethoxy)-l—methyl-lH-benzim idazole-5- carboxylic acid
amide Me3ALl in toluene (0.870 mL; 2 M; 1.74 mmol) was added to a solution of 4-bromoaniline




15(0.180 g; 1.05 mmol) in 1,4-dioxane (5 mL) and the mixture was stirred for 20 min at rt. The mixture
was then added via cannula to a warm (60 C) solution of ethyl 2-(2-chloro-5-
11(1-trifluorgmethyheyslepropanecarbonyl)-aminol-methylyphenylamino)gg-f4: 26 fllagseathoxy)-1-met
hyl-1H-benzimidazole-5-carboxylate(0.200 g; 0.35 mmol) in 1,4-dioxane (5 mL). The resulting mixture
was stirred at 10000 over night, cooled to rt and then poured 90into brine (20 mL) and extracted with
EtOAc. The combined extracts were washed with brine, dried over Na2SO4 and concentrated. The
residue was purified by column chromatography to giyg the title compound. Yield: 0.134 g (55%). 400
MHz 1H-NMR (DMSO-d6, ppm) 8 12.3-11.1 (1H, br s) 10.16 (1H, s) 8.45 (1H, t, J=5.9 Hz) 7.69-7.57
(5H, m)753747(2H m)745(1H d, J= 20Hz)734(1H dd, J=8.2, 20Hz)648(1H tt, 25J=54.4,

3.3 Hz) 4.53 (2H
(2H, m). MS m/z;
methods of prep
Chemical structu

D2, 704 [M+Hr

64

mimn@ed above in detall WO 2010/100249PCT/EP2010/0527991
H Ci
Q J;N‘*V'N‘ﬁ/t“ﬁ
{;}N L7 6 550, 552
SNH = L CFs
< 2 N v

N-(Cyclopropylmethyl)-2-(2-chloro-5-{[( 1-triflucromethyl-
cyclopropanecarbonyl)-aminol-methyl}-phenylamino)-6-methoxy-1-

methyi-1H-benzimidazole-5-carboxylic acid amide

400 MHz 'H-NMR (DMSO-ds, ppm) & 8.41 (1H, t, J=5.8 Hz) 8.25-8.17
(2H, m) 7.89-7.82 (2H, m) 7.40 (1H, d, J=8.2 Hz) 7.17-7.14 (1H, m) 6.92-
8.86 (1H, m) 4.26 (2H, d, J=5.8 Hz) 3.95 (3H, s) 3.70 (3H, s) 3.21-3.14
(2H, m) 1.39-1.33 (2H, m) 1.24-1.18 (2H, m) 1.06-0.99 (1H, m) 0.46-0.38
(2H, m) 0.26-0.19 (2H, m)

65

496, 498

2-(2-chloro-6-{[(1-trifluoromethyi-cyclopropanecarbonyl)-amino}-methyi}-
phenyiamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic  acid

amide

400 MHz 'H-NMR (DMSO-ds, ppm) & 8.39 (1H, t, J=5.8 Hz) 8.28-8.18
(1H, m) 7.88 (1H, s) 7.82-7.77 (1H, m) 7.66-7.56 (1H, m) 7.39 {1H, d,
J=8.2 Hz) 7.35-7.29 (1H, m) 7.13 (1H, s) 6.88 (1H, dd, J=8.2, 1.8 Hz)
4.24 (2H, d, J=5.8 Hz) 3.93 (3H, s) 3.68 (3H, s) 1.37-1.31 (2H, m) 1.22-
1.18 (2H, m)

1) 1.25-1.19
gy to the
05 Ex.




ON H N-(Cyclopropylmethyl)-2-(2-chloro-5-{[(1-trifluoromethy -
cyclopropanecarbonyl)-aminol-methyll-phenylamino)-6-(2,2-difluoro- 68
ethoxy)-1-mefhydmlidobanzimidazole-5-carboxylic acid amide 400 MHz 1&5@4}}5@@%@@@5 ppm) 8
11.7-11.2 (1H, br s) 8.42 (1H, t, J=5.9 Hz) 8.10 (1H, t, J=5.3 Hz) 7.68-7.64 (2H, m) 7.57-7.55 (1H, m)
7.44 (1H, d, J=2.0 Hz) 7.34 (1H, dd, J=8.3, 2.0 Hz) 6.51 (1H, tt, J=54.4, 3.2 Hz) 4.52 (2H, td, J=14.5,
3.5Hz) 4.30 (2H, d, J=5.9 Hz) 3.80 (3H, s) 3.13 (2H, t, J=6.2 Hz) 1.34-1.26 (2H, m) 1.25-1.18 (2H, m)
1.01-0.92 (1H, m) 0.45-0.38 (2H, m) 0.22-0.16 (2H, m), ci

Example 66
N-{4-Bromo-phenyD-2-(2-fluoro-5-4{{1-{rifluoromethyl-cyclopropanscarbonyb-amino]-

methylphenviamine)-6-(2.2-difluoro-ethoxy)-1-methyi-1H-benzimidazole-5-carboxylic

acid amide

css ¢

OzN _ BHz-’THF ON 02” FefNH4Cl () HaN. A

ISR

HBTU TEA ~ o
CF3 CF,
N7 \b

H

N/’NN,J‘LENl

F
Ra-Ni
i Q.. @
Et0” NO: NaoH HO” NO, NO;
SN e """"—"'b’
o ' o : IFH HBTU, TEA

SR

) F F F

(a) {4-Fluoro-3-nitrophenylimethylamine hydrochloride

BH3/THF (120 mL; 120 mmol) was added {o a solution of 4-flucro-3-nitrobenzonitrile (10 g;

80 mmol) in THF (50 mL) over 30 min at 0 °C and the resulting mixture was stirred at 0 °C
10 for 1 hand at rifor 3 h. The mixture was acidified to pH ~1, stirred for 1 h at rt, basicified

to pH ~7-8 and extracted with EtOAc. The organic extracts were dried over Na;S0,,

fittered and concentrated. The residue was dissolved in Et;O and treated with a sclution of

HCI in 1,4-dioxane to give the sub-title compound. Yield; 8.7 g (70%).




H NN 0™ NHCF3oN 656,658 F3CH N-(4,4,4-Trifluorobutyl)-2-(2-chloro-5-{[(1-trifluoromethyl-
cyclopropanecarbonyl)-aminopmethyll-phenylamino)-6-(2,2-difluoro- 61
ethoxy)-1-methydmlidobgnzimidazole-5-carboxylic acid amide PCT/EP2010/652799

111

(b) N-(4-Filuoro-3-nitro-benzyl}-1-(triflucromethyilcvclopropanecarboxamide

The sub-title compound was prepared in accordance with the procedure in Example 72,
step (c) using (4-fluoro-3-nitrophenyhmethylamine hydrochioride (3.0 g; 14.5 mmol), 1-
(trifluoromethyl)-cyclopropanecarboxylic acid (2.5 g; 16.0 mmol), HBTU (6.07 g; 16.0

5  mmol), TEA (5.88 g; 58.1 mmot) and DMF (50 mL). Yield: 3.8 g (85%).

{c) N-(3-Amino-4-flugrobenzyh-1-(trifluoromethyl)cyclopropanecarbgxamide

The sub-title compound was prepared in accordance with the procedure in Example 2,
step (b) using N-{4-fluorc-3-nitrobenzyh-1-(trifluoromethyl)-cyclopropanecarboxamide

10 {3.77 g; 12.3 mmol), Fe (3.45 g; 61.6 mmol), NH4Cl (aqg, sat, 30 mL) and EtOH (30 mL).
Yield: 3.2 g (76%).

(d) N-(4-Fluoro-3-isothiogyanatobenzyl)-1-(friflucromethvilcyclopropane carboxamide

A mixture of N-(3-amino-4-fluorobenzyl)-1-(trifluoromethyljcyclopropanecarboxamide

15 (3.17 g; 11.5 mmol) and TCDI (3.067 g; 17.2 mmol) in DCM (50 mL.) was heated over night
at 50 °C. The mixture was concentrated and the residue purified by column
chromatography to give the sub-fitle compound. Yieid: 3 g {82%).

(e) 2-(2,2-Diflucroethoxy}-4-(methylamino)-5-nitrobenzoic acid

20 The sub-title compound was prepared in accordance with Example 72, step (b) using ethyl
2-(2,2-difluoroethoxy)-4-(methylamino)-5-nitrcbenzoate (950 mg; 3.12 mmol) see
Example 59, step {f)), NaOH (3.1 mL; 2 M ag; 6.2 mmol} and 1,4-dioxane {10 mL). Yield:
800 mg (93%).

25 (H) N-(4-Bromophenyl)-2-(2.2-difluoroethoxy)-4-(methylaming)-5-nitrobenzamide

The sub-titte compound was prepared in accordance with Example 72, step (¢) using 2-
(2.2-difluoroethoxy3-4-(methylamino)-5-nitrobenzoic acid (800 mg; 2.90 mmol), 4-
bromoaniline (499 mg; 2.90 mmol), HBTU (1.10 g; 2.9C mmol), TEA {587 mg; 5.60 mmol)
and DMF (15 mL). Yield: 1.01 g (81%).



400 MHz 1H-NMR (DMSO-ds, ppm) 8 11.2-10.9 (1H, bra) 8.51 (1H, t, J=5.8 Hz) 8.22 (1H, t, J=5.8
Hz) 7.74 (1H, d, J=8.2 Hz) 7.67-7.63 (2H, m) 7.52 (1H, d, J=1.8 Hz) 7.43 (1H, dd, J=8.2, 2.0 Hz) 6.55
(1H, tt, J=54d »e:h d@ué-58 (2H, td, J=14.6, 3.1 Hz) 4.39 (2H, d, J=5.8 Hz)- 389 {Bkk:893.45-3.37
(2H, m) 2.40-2.27 (2H, m) 1.84-1.75 (2H, m) 1.42-1.36 (2H, m) 1.32-1.26 (2H, m) WO
20101100249PCT/EP2010/052799 106 Ex. Chemical structure | MS miz [M4+1]- Name 1H-NMR CI

HN

10

15

112

o) 5-Amino-N-{4-bromophenyl)-2-(2.2-difluorogthoxy»4-{methylaminooenzamide

The sub-title compound was prepared by hydrogenation according fo procedure 3d using
N-(4-bromophenyl)-2-(2,2-diflucroethoxy }-4-{methylamino }-5-nitrobenzamide (1.01 g: 2.34
mmol), Ra-Ni (14 mg), H» (8 atm) and THF (50 mL). Yield: 905 mg (97%).

{h) N-(4-Bromo-phenyl)-2-(2-fluorc-5-{[{1-trifluoromethyl-cyclopropanecarbonyl)-

aminol-methvllphenviaming}-6-(2, 2-difluoro-ethoxyi-1-methyl-1H-benzimidazole-5-

carboxyvlic acid amide

The title compound was prepared in accordance with the procedure in Example 72, step
{a) using N-(4-fluorc-3-isothiocyanatobenzyi)-1-(trifluoromethyl)cyclopropane carboxamide
(160 mg; 0.50 mmol}, 5-amino-N-{4-bromophenyi)-2-(2,2-difiuoroethoxy)-4-
{methylamino)benzamide (200 mg; 0.50 mmol), DIC (63 mg; 0.50 mmol) and DMF (4 mL).
Yield: 25 mg (7%). 400 MHz "H-NMR (DMSO-ds, ppm) & 10.06 {1H, s} 8.61 {1H, s) 8.39
(1H, t, J=5.8 Hz) 7.87-7.81 (1H, m) 7.73-7.65 {3H, m) 7.52-7.48 (2H, m) 7.28-7.26 (1H, m}
7.21-7.14 (1H, m) 6.91-6.86 (1H, m} 6.65-6.36 (1H, m) 4.55-4.46 (2H, m) 4.24 (2H, d,
J=5.8 Mz) 3.71 (3H, s) 1.36-1.32 (2H, m} 1.23-1.20 (2H, m). MS m/z: 684, 686 [M+HT".



NHCF3 664,666 H ER oN N-(4,4-Difi uorocyclohexyl)-2-(2-ch loro-5-{[(1-trifl uorom ethyl- 62
cyclopropanecarbonyl)-amino]-methylyphenylamino)-6-(2,2-duoro-

ethoxy)-1-mehydiplHaegnzimidazole-5-carboxylic acid amide 400 MHz 13:4:NMR (RMS9-dS, ppm) 8
9.34-8.29 (2H, m) 7.99-7.95 (1H, m) 7.67-7.62 (3H, m) 7.45-7,42 (1H, m) 7.34 (1H, dd, J=

6.62-6.30 (1H, m) 4.54-4.43 (2H, m) 4.30 (2H, d, J=5.9 Hz) 4.04-3.90 (1H, m) 3.79 (3H, s) 2.06-1.68

(5H, m) 1.60-1.46 (1H, m) 1.34-1.15 (6H, m) Example 63
N-(4-Bromo-phenyl)-2-(2-chloro-5-{f(1-trifluoromethyl;¢yclopropanecarbonyl)-amino1-
methylkphenylamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid amide WO

2010/100249@@5’@%29’10/052799 107 (aa)MethyI 2- methoxy -4- (N methylacetamido)-5-nitrobenzoate
AmlxtureoanaQ % 8 il

methanesulfo

10

15

T Ra-hi
k,@( °2
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CF,HCH,OHM
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T
}E‘Noz

(a) Ehyl 4-amino-2-fluoro-5-nitrobenzoate

A mixture of ethyl 2,4-difluoro-5-nitrobenzoate (5.00 g; 21.6 mmol) (see Exampie 59 (d)) in
THF (100 mL) was treated with NHz in THF (2.7 mL; 8 M; 21.6 mmol} at 0 °C and the
mixture was slirred over night. Another portion of NHz in THF (1.0 mL; 8M; 8 mmol) was
added and the mixture stirred over night. Water {100 mL) was added and the mixture was

concentrated. The precipitate was filtered off and dried {o give the sub-title compound.
Yield: 4.80 g (88%).

(b) Ethyl 4-amino-2-(2.2-difluoroethoxy)-5-nitrobenzoate

The sub-title compound was prepared in accordance with Example 59 (f) using ethyl 4-
amino-2-fluoro-5-nitrobenzoate (4.80 g; 21.0 mmol), 2,2-diflucroethanoi (1.73 g; 21.0
mmol), sodium hydride {0.841 g; 60%: 21.0 mmol}, THF (100 mL) and DMF (50 mL).
Yield: 2.40 g (39%).

8.3, 1.7 Hz)



stirred for 36 h at rt. The mixture was thereafter poured into brine and extracted with SEt0OAc. The
combined extracts were washed with brine, dried over Na2S04, filtered and concentrated to give the
crude sub-ti{,GamAesg. (ab)2-Methoxv-4-(methylamino)-5-nitrobenzoiceighyAgaistyse,0f methyl
2-methoxy-4-(N-methylacetamido)-5-nitrobenzoate (2.1 g; 0.74 10mmol), aqueous NaOH (29 mL; 1 M;
29 mmol) and EtOH (30 mL) was refluxed for 2 h. The mixture was thereafter concentrated and the
remaining aqueous phase was acidified to strongly acidic pH with acetic acid, sonicated and filtered to
give the sub-title compound. Yield: 1.28 g (76%). 15(ag)5-Amino-2-methoxy-4-(methylamino)benzoic
acid A mixture of 2-methoxy-4-(methylamino)-5-nitrobenzoic acid (7.0 g; 31 mmol), Pd/C (1.0 g),
MeOH (25 mLY@and TER( 45-thiwas shZetifundetidvaterospiere (8 atm) for 24 h at 50 C. A second

porton of P (4.0 Shinge-AAAEH O be- e Bycingeeteth L aAHNaBARdd jid portion o

Pd/C (0.5 g) was added and the mixture hydrogenated 20over night. The sus[%ensmn was

concentrated &RtNhe" ééé&f&%&%?&@ﬁﬁ&?*&@@ﬁzgﬁ&kﬁa@%%&% ade%idd Wikdbarqurtter
purification. (a)&3 2tohitre ss{l(lctificpmmethyd-cyetbprivpanedatbp mythpaiminbbnpetificion.

phenylamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid 25A mixture of

N-(4-chloro-3-isothioc anatobenzyl) 1 trifluorometh I)cyclopropane carboxamide (1. 71 g; 5.10 mmol)
and 5-amino-2$heth&Rxk2eAaiorarambisaiesematiykvalsponanssabmniraninelmstiily was stired
over night at rtheIneiamxtur@i@dmmaftﬂhmwﬁd-hmﬁﬁhﬁhand%@%o@lé@ g; 5.61 mmol) was added

and stirred for] %Q&%“‘?ﬁ%% RUGHIANA =(0 2 G ol SOAN X JRoAAG it g stirred at

80C 30 for 3 h. Acetic aci mL) was added and the mixture was concentrated and the residue

poured in aqueGRNGI#A %?‘M—)Oé?ﬁiw&ﬁﬂé?é@t@ 499 9The T A e S Satsiat BN #iEAc and
the organic extacts-wengonashesimitydnine, aigt-ovefhazGeuyfitietedranthaDboxamide

2010/100249P6:gé %29%/%%@%2%%ﬁ%§§g%nggﬁéﬂmm !ggqtg#e(m J/quéﬁaﬂlégg g%‘g%

EtOAcipetroleum ether to give Yield: 0.570°g (22
(b)N-(4-Bromo-phenyl)-2-(2-chloro-5-11(1-trifluoromethyl- cyclopropanecarbonyl)-
5aminol-methyd}-phenyiabaine-cmsthoxg-thmeitiditiHdiendimidazaecbraroxyhicbacid)-amide The

title compoun%wﬂg re ?—gl'fégmammo) 6-{2 2-difluoro-ethoxy)-1H-benzimidazole-5-carboxylic acid
2-(2-chloro-5-{[(Z-triff or metnylcyCIopropanecarDonyl) aminoJ-methyll-pAenylamino)-6-methoxy-1-me

thyl-1 HbenzirBB%Eole-5- -carboxylic acid (92 mg; 0.19 mmol) and 4-bromoaniline (33 mg; 0.19 ommol)
in accordanceTniéhitexempleubd \Mepr@ar‘é&dﬂla&@omgd@%ﬂa BRI 29 Ky NdHg DM 3Q2d5, ppm)
610.16 (1H, s) ﬁr“@ %& tf{’fmgrgrm@ n%r:%? g@%&%&%éﬁmm& ?}Z 46 (2H,

m) 7.40 (1H, d 717 686 260 H (3H, s) 3.71
(3H, s) 1.37- 1@@1@P¢em§>@/)2y41b§82(maﬁﬂ “ﬁgqugxyégf@ @ O%@{%ﬁmol ), 4- bromoamhne

(0.184 g; 1.07 mmaol), MesAl in toluene {0.900 mL; 2 M; 1.80 mmol) and 1,4-dioxane (10

20 mb). Yield: 0.115 g (47%). 400 MHz "H-NMR {DMSO-ds, ppm) & 11.3-11.1 (1H, br s)
10.17 (1H, ) 9.1-8.8 (1H, br s) 8.65-8.57 (1H, m) 8.53 (1H, t, J=5.8 Hz) 7.95-7.90 (1H, m)
7.80-7.73 (2H, m) 7.63-7.57 (2H, m) 7.48 {1H, d, J=8.4 Hz) 7.31-7.26 (1H, m) 6.94 (1H,
dd, J=8.2, 1.6 Hz) 6.59 (1M, i, J=54.3, 3.1 Hz) 4.57 (2H, td, J=14.9, 3.0 Hz} 4.38 (2H. d,
J=5.8 Hz) 1.54-1.47 (2H, m) 1.38-1.31 (2H, m). M8 m/z: 686, 688, 690 [M+H]".

25
The following compounds were synthesized in analogy to the methods of preparation
described above in detail.



15 The following compounds were synthesized in analogy to the methods of preparation described
above in detail. WO 2010/100249PCT/EP2010/052799 109 Ex. Chemical structure | MS miz [m+H]t
Name 111-ikybifebds> NH \-/-/L 0 HV 550,552 PCT/EP2010/032799
N-(Cyclopropylmethyl)-2-(2-chloro-5-{[(1-trifluoromethy - 64
cyclopropanecarbonyl)-amino]methyll-phenylamino)-6-methoxy-1-
methyl-1H-benzimidazole-5-carboxylic acid amide 400 MHz 1H-NMR (DMSO-d6, ppm) 3 8.41 (1H, t,
J=5.8 HZ) 8.25-8.17 115

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

586, 588

N-(Cyclopropyimethyl)-2-(2-chioro-5-{[(1-triflucromethyl-

68 cyclopropanecarbonyl}-amino]-methyi}-phenylamino)-6-(2,2-diftucro-
ethoxy}-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 11.0-10.7 (1H, br s) 8.8-8.5 (1H, br
§) 8.36-8.29 (1H, m) 8.25 (1H, t, J=5.8 Hz) 7.89 (1H, 1, /=52 Hz) 7.72-
7.68 {1H, m)7.20 (1H, d, /=8.1 Hz) 6.97-6.90 (1H, m) 6.64 (1H, dd,
J=8.1, 1.8 Hz) 6.30 (1H, it, J=54.3, 3.1 Hz) 4.25 (2H, td, J=14.8, 3.2 Hz)
4.09 (2H, d, J=5.8 Hz) 3.00-2.94 (2H, m) 1.27-1.18 (2H, m) 1.09-1.02

(2H, m) 0.85-0.74 (1H, m) 0.28-0.20 (2H, m) 0.05-0.02 (2H, m)

5 Example 69
N-(4-Bromo-phenvi)-2-(2-chloro-5-{[{ 1 -trifluoromethvi-cyclopropanecarbonyl-aminol-

methyil-phenviamins -6-methoxy-1 H~bc~mzimidazole~5—carboxv§ic acid amide

o] o

\‘ NHz NO, NO;
HO' NaOH  EtO
TBTU TEA 0 NH, 0 NH
Fe. ACOH
/ N
E”t
SCN __ .
NH . o
CF3 By NH £F,
N
H»U\b,



(2H, m) 7.89-7.82 (2H, m) 7.40 (1H, d, J=8.2 Hz) 7.17-7.14 (1H, m) 6.92- 6.86 (1H, m) 4.26 (2H, d,
J=5.8 Hz) 3.95 (3H, s) 3.70 (3H, s) 3.21-3.14 (2H, m) 1.39-1.33 (2H, m) 1.24-1.18 (2H, m) 1.06-0.99

(1H, m) 0.46,8.-38 s (Rkh491) 0.26-0.19 (2H, m) ci H NN 0 496,498 filgNekpio10/052799

116

(a) 4-Amino-2-methoxy-5-nitrobenzoic acid

A mixture of ethyl 4-acetamido-2-methoxy-5-nifrobenzoate (4.0 g: 14.9 mmol} and NaOH

(40 mL, 1 M aqg; 40 mmol) in EIOH (80 mL) was refluxed for 2 h. The mixture was cooled
5 tort and water (20 mL) was added. The mixture was acidified by HCI (6 M aq) and the

sub-title compound was filtered off. Yield: 3.0 g (95%).

(b) 4-Amino-N-{4-bromaphenvi)}-2-methoxy-5-nitrobenzamide

The sub-title compound was prepared in accordance with the procedure in Example 59,

10 step (a) using 4-amino-2-methoxy-5-nitrobenzoic acid (2.0 g; 9.43 mmol), TBTU (3.33 g:
10.4 mmol), TEA (2.9 mlL; 20.8 mmol), 4-bromoaniling {1.62 g; 9.43 mmol} and DMF (70
ml.). Yieid: 3.41 g (99%).

{c) 4.5-Diamino-N-(4-bromophenyli-2-methoxybenzamide

15 A mixture of 4-amino-N-(4-bromophenyi)-2-methoxy-5-nitrobenzamide (1.30 g; 3.55
mmol), THF (80 mL) and EtOH (50 mL) was treated with AcOH (3 mL) and stirred for 15
min at 100 °C. To the warm mixiure, Fe (1.30 g; 23.3 mmol) was carefully added in
portions and the resuiting mixture was heated for 2 h at 100 °C. The mixture was cooled,
filtered through celite and concentrated to give the crude sub-tifle compound..

20
(d) N-(4-Bromo-phenyl)-2-(2~chloro-5-{[{(1-trifluoromethyl-cyclopropanecarbonyt)-

aminol-methyllphenylamino-8-methoxy-1H-benzimidazole-5-carboxvlic acid amide

The title compound was prepared in accordance with the procedure in Example 72, step
(a) using N-{4-chioro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane

25 carboxamide ((200 mg; 0.60 mmol) see Example 59, step (¢)), 4,5-diamino-N-(4-
bromopheny)-2-methoxybenzamide (202 ma; 0.60 mmol), DIC (76 mg; 0.60 mmol} and
DMF (4 mL). Yield: 63 mg (16%). 400 MHz 'H-NMR (DMSO-ds, ppm) & 11.12 (0.36H, s,
minor tautomer) 11.00 (0.57H, s, major tautomer) 10.22-10.14 (1H, m} 8.94 (0.57H, s,
major tautomer) 8.76 (0.36H, s, minor tautomer) 8.61-8.52 (1H, m) 8.48-8.41 (1H, m)

30 7.86-7.69 (3H, m) 7.53-7.45 {2H, m) 7.42-7.35 (1H, m) 7.21 (0.38H, s, minor tautomer)
7.10 (0.59H, s, major tautomer) 6.87-6.79 (1H, m) 4.29 (2H, d, J=5.8 ii{z) 3.93 (3H, s)
1.49-1.239 (2H, m) 1.28-1.23 (2H, m). MS my/z: 636, 638, 640 [M+H]".



ON\H  2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-methyl}-
phenylamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylicacid 65 amide 400 MHz 1H-NMR
(DMSO-d6,:pam) i3 fimd«1H, t, J=5.8 Hz) 8.28-8.18 (1H, m) 7.88 (1H, S) ¢82pf4idhkb59) 7.66-7.56
(A1H, m) 7.39 (1H, d, J=8.2 Hz) 7.35-7.29 (1H, m) 7.13 (1H, s) 6.88 (1H, dd, J=8.2, 1.8 Hz) 4.24 (2H,
d, J=5.8 Hz) 3.93 (3H, s)3,68 (3H, s) 1.37-1.31 (2H, m) 1.22- 1.18 (2H, m) WO
2010/100249PCT/EP2010/052799 1 10 Example 66
N-(4-Bromo-phenyl)-2-(2-fluoro-54[(1-trifluoromethyl-gyclopropanecarbonyl)-aminot-
methyll-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide
Exampie 70
N-{4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluorgmethyl-cyclopropanecarbonyl}-amingl-

methyl\-phenvlamino)1-(2-{dimethviamino)ethyl-1H-benzimidazole-5-carboxyvilic acig

Br | Br
o Q Q
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\@\ NO HzNAV’ -~ \©\ RO. 1. 8OCI, NO
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H
Fe / NH(Ci (ag) NH
TEA :
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o
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N
H O
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n
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N
o] o]
N w= N

h H

H

(a) N-(4-Bromophenyl}-4-fluoro-3-nitrobenzamide
A mixture of 4-fluoro-3-nitrobenzoic acid (10.0 g; 54.0 mmol), SOC; (20.0 mL; 270 mmol)

and DMF {2-3 drops) was refluxed for 4 h, concenirated and the residue was dissolved in

10 DCM (25 mL) and siowly added to a mixture of 4-bromoaniline (2.3 g; 54.1 mmol) and
TEA (11.4 mL; 81.0 mmol) in DCM (50 mL} at 0 °C. The mixiure was stirred for 1 h at rt,
concentrated, EtOAc was added and the organic ohase was washed with aqueous
NaHCOs,, aqueous HC! (1 M), dried over Na,SQy,, fillered and concentrated to give the
sub-title compound. Yield: 18.0 g (98%).

15
o) N-(4-Bromophenvyli-4-(2-(dimethvlamino)ethylamino)-3-nitrobenzamide

A mixture of N-{4-bromophenyl}-4-fluoro-3-nitrobenzamide (400 mg; 1.18 mmol) and 2-
dimethyiamino ethylamine (208 mg; 2.36 mmol) in EtOH (5 mL) was stirred over night at
50 °C. The mixture was then poured into aqueous NaHCOz and extracted with EtOAc.

20 The organic layers were dried over Na;SQ., filtered and concentrated. Recrystallization
from EtOAc/petroleum ether gave the crude sub-fitie compound (560 mg). .

{c) 3-Aming-N-(4-bromopheny)-4-(2-(dimethylamino)ethylaminclbenzamide

The sub-title compound was prepared in accordance with the procedure in Example 2,

25 step (b) using N-(4-bromophenyl}-4-(2-(dimethylaminoJethylamino)-3-nitrobenzamide (560
mg; 1.38 mmol), Fe {384 mg; 6.88 mmol), NH;Cl (ag, sat, 10 mL) and E{OH (10 mL).
Yield: 475 mg (81%).



N Lti 5 (a)(4-Fluoro-3-nitrophenyl)methylamine hydrochloride BH3/THF (120 mL; 120 mmol) was
added to a solution of 4-fluoro-3-nitrobenzonitrile (10 g; 60 mmol) in THF (50 mL) over 30 min at 0 C
and the resyliing migihg was stirred at 0 C 10for 1 h and at 11 for 3 h. The-mpdwawasacidified to pH
-1, stirred for 1 h at rt, basicified to pH -7-8 and extracted with EtOAc. The organic extracts were dried
over Na2S04, filtered and concentrated. The residue was dissolved in Et20 and treated with a solution
of HCI in 1,4-dioxane to give the sub-title compound. Yield: 8.7 g (70%). WO
2010/100249PCT/EP2010/052799 111 (b) 118
N-(4-Fluoro-3-nitro-benzyl)-1-(trifluoromethyl)cyclooropanecarboxamide The sub-title compound was
prepared in accordance with the procedure in Example 72, step (c) using

(4-fluoro-3-nitr, B)hean
(tnfluorometh cycl
(5.88 g; 58.1 ¥ (50 - Z

N-(3- Amlno 4dh@wlﬁeazy1) -1- (trlfluoromethyncyclopropanecarboxamlde The sub-title compound was

prepared | n a%%rﬂ)ﬁggg H?;:‘i'&%%%%%ﬁl@d‘%%é@&?@éﬁc% ﬁFﬁRﬂQ%F&%Q@um in Example 72, step

N-(4-fluoro-3-nitrobenzyl trifluoromethyl)-cyclopropanecarboxamide 10(3.77 g; 12.3 mmol) Fe
(3.459; 61.6 r&%%‘?)”%%&%?*{ %@%Qﬂ@)”éﬁ@ 36r}f:‘11_‘3r°?1§iﬁy‘3§32@0678%5‘9 (d)
N-(4-Fluoro- SGSMMWMQ(MWD)GB(MWpmméﬂmmydepﬁma(m@ Caenaxamige A mixture of

N-(3-amino- 4@%9{28@5%; gﬁM Rm%ﬁmg)g%g@mg%%@méws é%?ﬁé?n%o]r)l S sl and

oI) TEA
-1H—ben21mldazole 5. carbox ic

TCD1 (3.07 g; eated over n|g he mixture was

concentrated H1%l W f@glaué"ifhﬁ 6%10?1??9&1%%5@%%@{6@4\@ B MRS Ssfpound.
Yield: 3 g¢82%)m|8)12-62, 2+Bjfyamethaxy s e(asetiy|amism}- brnig abanezoig, deids 207 basybHtitle

compound 1as ISRRIEd nAckorianee WL EXRIe T2, 568 (NUSGE ose i ag,

B
2-(2,2- dlfluoroe’tﬁoxy lamino)-BAittdbenz mmo see

(1)), NaOH (3:E®nt:; 25Nt @Wﬁwﬁwaﬁﬁl %,ﬁlﬁréﬁa(ﬁ@ (10 %ﬂf) (§Herl: BOO iy (5963 ? 23-

25(f)N-(4-Bromaphenyh)r 2 2rdifbaoreath@ey) ir(pmethylamino)-5-nitrobenzamide The sub-title
compound was prepared in accordance with Example 72, step (c) using 2-
(2,2-difluoroethoxy)-4-(methylamino)-5-nitrobenzoic acid (800 mg; 2.90 mmol), 4- bromoaniline (499
mg; 2.90mmolieHEIPYing SompoRots mefe By % B TragabBierihton dhedd MPERi#ion Yield: 1.01 g

(81%). described above in detail.

Chemical structure MS m/z [M+H]
Ex. | Name
"H-NMR
. ﬁ Ct
;f
Q 664, 666, 668
N%
F H

N-(4-Bromo-phenyl}-2-{2-chloro-5-{[(1-triffluoromethyl-

21 cyclopropanecarbonyl-aminol-methyl}-phenylamino)}-1-(2-
methoxyethyl)-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 10.24 (1H, 5) 8.64 (1H, s) 8.42
(1H, {, J=6.0 Hz) 8.21 (1H, d, J=2.0 Hz) 8.08 {1H, d, J=1.6 Hz} 7.81-7.74
(3H, m) 7.54 (1H, d, J=8.4 Hz) 7.52-7.47 (2H, m) 7.43 (1H, d, J=8.2 Hz)
8.88 (1H, dd, J=8.2, 2.0 Hz) 4.45-4.38 (2H, m) 4.27 (2H, d, J=6.0 Hz)

3.77-3.71 (2H, m) 3.34 (3H, 5) 1.39-1.34 (2H, m) 1.25-1.19 (2H, m)




WO 2040/1 00249PCDEP20101052799 112 (g)
5-Amino-N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-4-(methylamino)benzamide The sub-title
compound Was RieRased by hydrogenation according to procedure 3d Usipgy/epsrota/ms2799
N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-4-(methylamino)-5-nitrobenzamide (1.01 g; 2.34 mmol),
Ra-Ni (14 mg), H2 (8 atm) and THF (50 mL). Yield: 905 mg (97%). 5 (h)
N-(4-Bromo-phenyl)-2-(2-fluoro-5-{1(1-trifluoromethyl-cyclopropanecarbom/O-
aminol-methyn-phenylamino)-6-(2,2-difluoro-ethoxy)-1gmethyl-1H-benzimidazole-5- carboxylic acid
amide The title compound was prepared in accordance with the procedure in Example 72, step 10(a)
using N-(4-flugexdpgoriiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane carboxamide (160 mg; 0.50
mmol), 5-amine<{M-Behromeplyei [ E-2H22-8if (b tedifliors iy (tadibyidramaiiength m&je (200 mg; 0.50

mmol), DIC (6gnmg Hrmthie 9'%@%@5"&% L)mdifl: 192 00810 Ep bl DM R ARMSO-dS,
ppm) 8 10.06 . = 7. H

7.52-7.48 (2H, m)729726(1H m)1§721714(1H m)691686(1H m)665636(1H m)
4.55-4.46 (2H, m) 4.24 (2H, d, J=5.8&. 7 (3H, s) 1.39-1.32 (2H, m) 1.23- 120(2H m) MS m/z:
684, 686 [M+H]. WO 2010/100249PC #010/052799 1213 Example 67

N-(4-Bromo-pheny1)-2-( loro-5- {chf-tmﬁuoro K @ropan ﬁbony@@ﬂfu hyI} phenvla
mino)-6-(2,2-difluoro-etho )Aﬂ,l;l<benzrm1da!olé boxyl Rchamlde Ot R&ENi 5

4-amino-2-fluoro-5-nitrobenZoate A mixture of ech_QI 2,4- difloro-5- nltrobenzoFa (5.00 gt 21 6 mmol)
(see Example 59 (d)) in THF (100 mL) was treated with NH3 in THE (2.7 mL; 3 21 mol) at 0C
and the 10mixture was stirred over night. Another portion of NH3 in THE (1.0 mL tfrol) was
added and the mixture stirred over night. Water (100 mL) was added and the mixt f“éTWais
concentrated. The prempﬂatgg? flltered"otf and dried to g|v {%e sub-title compoungl. ¥ield: 4.80 g

g SRS,

) F

F HB*U TEA Br

(8)  Ethyl-2-(2-chloro-5-{[(tert-butoxycarbonyl}-aminol-methyil-phenylamino}-6-{2,2-

diflupro-ethoxyi-1-methyl-1H-benzimidarole-5-carboxviate

A mixture of tert-butyl 4-chloro-3-isothiocyanaiobenzylcarbamate {(see Example 2, step
10 (c) 974 mg; 3.26 mmol) and ethyl 5-amino-2-(2,2-diflucroethoxy j-4-
(methylamino)benzoate {(see Example 59, step (g)) 894 mg; 3.26 mmol} in BMF (10 ml.)
was stirred over night at rt. DIC (411 myg; 3.26 mmol) was added and the mixture was
heated at 90 °C for 1.5 h. The mixture was concentrated and the residue was
recrystallized from EtOAc/petroleum ether and washed with Et;O to give the sub-title
15 compound. Yield: 1.75 g (89%).

(b} 2-(2-Chloro-5-{{{tert-butoxycarbonyl}-aminol-methyl}-phenylamino}-6-(2,2-difluoro-

ethoxy)}-1-methvyil-1H-benzimidazole-5-carboxylic acid

A mixture of ethyl-2-(Z-chloro-&8-{{{tert-butoxycarbonyl}-aminc}-methyi}-phenylamine)-6-

20 (2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylate {1.35 g; 2.50 mmol),
NaOH (4 mL; 2 M ag; 8 mmol} and 1.4-dioxane (15 mL} was refluxed for 3 h. After cooling
to rt the mixture was acidified fo pH ~5-6 and exiracted with EtOAc. The organic extracts
were dried over Na,SQy, filtered and concentrated. The residue was washed with Et;O to
give the sub-title compound. Yield: 1.12 g (88%).



15(b)Ethyl 4-amino-2-(2.2-difluoroethoxy)-5-nitrobenzoate The sub-title compound was prepared in
accordance with Example 59 (f) using ethyl 4- amino-2-fluoro-5-nitrobenzoate (4.80 g; 21.0mmol),
22-difluoroeghangl (id3H; 21.0 mmol), sodium hydride (0.841 g; 60%; 2159-0maobkqf k6100 mL) and
DMF (50 mL). Yield: 2.40 g (39%). WO 2010/100249PCT/EP2010/052799 114 (c) Ethyl
4,5-diamino-2-(2,2-difluoroethoxy)benzoate The sub-title compound was prepared in accordance with
Example 59 (g) using ethyl 4- amino-2-(2,2-difluoroethoxy)-5-nitrobenzoate (1.00 g; 3.44 mmol), Ra-Ni
(1.0 g) and THF (50 mL). The sub-title compound was,ysed in the next step without further purification.
(d) Ethyl 2-(2-chloro-5-{i(1-trifluoromethyl-cyclopropanecarbonyl)-am

phenylamino)-6-(2.2- dlfluoro -ethoxy)-1H- ben2|m|dazole 5- carboxylate The sub title compound was
prepared in a ' thoxy)benzoate
(0.466 g; 17 moI [ .
N-(4-chloro-3-REhiEEaR 8! ' ; : ! DASISCe
mmol), DIC (OPZEﬁ(@récﬁQmmﬁidf@r&{ﬂéﬁ &%mbhr%ﬁiﬂh Mﬂ@@é@%})her@%mmo 6-(2,2-
N-(4-Bromo- pﬂ?l é%f?hg 'E'éH’{ ng(é 845‘?6’6 IR ?q@ygl) mmol), HBTU

o
aminol-methyli- p uoro-et -benzimidazol fic acid 15amide

The title comdéaﬁma% ]c?r@?ﬁ?@cﬁﬂﬁj J&%&é@%e&mﬁrﬁ@mﬁ*wé By iRmy) é/’(ﬁfrlsi'f ?d for 30
chloro-5-{[(1- tﬁflhl@mﬂmmylsﬁyﬁmrmma@aﬂgarmyb)raﬂwnﬂb«mhmﬂeqbemyi@mm)fﬁnﬁa)Zn DMF
difluoro- ethox 2|m|d oIe 5 X I g; 1.07
mmol), Me3A |911to B?r}l]e % gl?ﬁb& é% ﬁ%ngoifg %gﬁtj?: %@Téﬂé‘ﬁﬁ 8%%% %8‘9 8%% 4&5

(47%). 400 MMEMFRHGR @Msma@XBﬁﬁf) \Bera i Of‘?iﬁa:tﬁ% fitered@nd, @)ﬂgqﬁga@?ﬂfﬂ?%r s)
8.65-8.57 (( 1Hrawi}i BeDBeblblirticlr by & dizthd QoA (dphinjo HRe-the SuttigBprhEesmdSYigkid, m) 7.49
(1H, d, J=8.4 Hé)s %383/0 6 (1H, m) 6.94 (1H, dd, J=8.2, 1.6 Hz) 6.59 (1H, tt, J=54.3, 3.1 Hz) 4.57 (2H,
td, J=14.9, 3.0 )4 H, d, J=5.8 Hz) 1.54-1.47 (2H, m) 1.38-1.31 (2H, m). MS m/z: 686, 688, 690
[M+HTr. 25 The following compounds were synthesized in analogy to the methods of preparation
described aboo(f; in details i 204NE002AREd/E R20H/O5SIFI-dAsEx~Themiced slifuekdre | MS
m/z [M-H] Nam

ethoxv) 1-methyi-1H-benzimidazole-5-carboxylic acid amide

15 A mixture of N-{4-bromo-phenyl)-2-(2-chioro-5-{[{tert-butoxycarbonyl)-aminoj-methvyi}-
phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide
(1.35 g; 2.03 mmol) and TFA (3.47 g; 30.5 mmol) in DCM (75 mL) was stirred over night
at rt. The mixture was cooled to 0 °C and basicified to pH ~10 and extracted with DCM.
The organic extracts were dried over Na»S0y, filtered and concentrated. The residue was

20 washed with a mixiure of Et,C and petroleum ether o give the sub-title compound. Yield:
1.15 g (100%).

{e) N-(4-Bromo-phenyh-2-(2-chloro-5-{[{1,1-difluoro-ethyicarbonyl)-aminol-methyl}-

phenviamino)-8-(2.2-difluoro-ethoxy)-1-methvl-1H-benzimidazole-5-carboxvlic acid amide

25 The title compound was prepared in accordance with Example 72, step {¢) using N-(4-
bromo-phenyl)-2-(2-chloro-5-{aminol-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-
methyl-1H-benzimidazoie-5-carboxylic acid amide (170 mg; 0.30 mmol}, 2,2-
difluoropropanoic acid (33 mg; .30 mmol), HBTU (114 mg; 0.30 mmol), TEA (61 mg; 0.60
mmol) and DMF (3 mL). Yield: 63 mg (32%). 400 MHz 'H-NMR (DMSO-ds, ppm) 8 10.07

30 {1H,s)9.30 {(1H, t, J=5.8 Hz) 8.35 (1H, s) 7.87-7.82 (1H, m) 7.73-7.60 (3H, m) 7.53-7.39
(3H, m) 7.33-7.27 (1H, m) 6.99-6.90 (1H, m) 6.66-6.34 (1H, m) 4.59-4.44 (2H, m) 4.30
{2H, d, J=5.8 Hz) 3.71 (2.38H, s, major tautomer) 3.43 (0.41H, s, minor tautomer) 1.74
(3H, t, J=19.6 Hz). MS m/z: 656, 858, 660 [M+H]".



1H-NMR CIHNN O NH NHCF3 oN 586,588 H
N-(Cyclopropylmethyl)-2-(2-chloro-5-{[(1-trifluoromethyl-

cyclopropanggailgnydlzaminopmethyl}-phenylamino)-6-(2,2-difluoro- 68 peypero10/m52799
ethoxy)-1H-benzimidazole-5-carboxylic acid amide 400 MHz 1H-NMR (DMSO0-46, ppm) 8 11.0-10.7

(1H, br s) 8.8-8.5 (1H, br

121

The following compounds were synthesized in analogy to the methods of preparation
described above in detail.

Chemical structure MS m/z [M+H]

Ex. Name
"H-NMR

688, 690, 692

N-(4-Bromo-phenyl}-2-(2-chloro-5-{[{1-trifluoromethyl-ethyi-carbonyl}-

73 | amino}-methyl}-phenylamino)}-6-(2,2-difluoro-ethoxy -1-methyl-1 H-
benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 10.06 (1H, s) 8.86-8.76 (1H, m)
8.34 (1H, s) 7.87-7.81 (1H, m) 7.76-7.59 (3H, m} 7.53-7.38 {3H, m) 7.34-
7.27 (1H, m) £.99-6.88 (1H, m) 6.67-6.33 {1H, m) 4.58-4.43 (2H, m)
4.35-4.21 (2F, m) 3.71 (2.61H, s, major tautomer) 3.42 (0.46H, s, minor
tautomer) 3.37-3.30 (1H, m) 1.25 (3K, d, J=7.0 Hz)

\ ﬁ Cl
VST
' N " o o
Br—-@—l\iﬂ = 720,722, 724
P AL
H
F—() =

E

oy N-{4-Bromo-phenyl}-2-(2-chloro-5-{[{2-chloro-6-flucrophenylcarbonyt)-
aminol-methyi}-phenylamino)-6-(2,2-diflucro-sthoxy)-1-methyi-1H-
benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) § 10.11-8.95 (1H, m) 8.29-9.12 (1H,
m) 8.39 (1H, s} 7.94-7.81 (1H, m) 7.76-7.58 (3H, m) 7.54-7.38 (4H, m}
7.36-7.20 (3H, m) 7.12-7.02 (1H, m) 6.68-6.34 (1H, m) 4.57-4.39 (4H, m)

3.71 (2.48H, s, major tautomer) 3.43 (0.46H, s, minor fautomer)




s) 8.36-8.29 (1H, m) 8.25 (1H, t, J=5.8 Hz) 7.89 (1H, t, J=5.2 Hz) 7.72- 7.68 (1H, m) 7.20 (1H, d,
J=8.1 Hz) 6.97-6.90 (1H, m) 6.64 (1H, dd, J=8.1, 1.8 Hz) 6.30 (1H, tt, J=54.3, 3.1 Hz) 4.25 (2H, td,
J=14.8, 3.2 {3),AHRé2H, d, J=5.8 Hz) 3.00-2.94 (2H, m) 1.27-1.18(2H, m}-}@8>3:04 5444,
m)0,85-0.74 (1H, m) 0.28-0.20 (2H, m) 0.05-0.02 (2H, m) 5 Example 69
N-(4-Bromo-phenyl)-2-(2-chloro-5-{((1-trifluoromethyl-cyclopropanecarbonyl)-amindimethyll-phenylami
no)-6-methoxy-1H-benzimidazole-5-carboxylic acid amide WO 2010/100249PCT/EP2010/052799
116 (a) 4-Amino-2-methoxy-5-nitrobenzoic acid A mixure of ethyl
4-acetamido-2-methoxy-5-nitrobenzoate (4.09; 14.9 mmol) and NaOH (40 mL, 1 M aqg; 40 mmol) in
EtOH (80 mL) Waﬁ refluxEd for 2 h. The ropaaecwiasrcealesl Sto rt and watdr (M8 mizmasjadded. The

mixture was acid e§| by Eﬁ;l—(-@-u-aqé-and-ﬂm sub-titte-cempound-was-fitered-of—ield~3-8ig (95%).
(b) 4-Amino-N-(4}bromophEMA)-2-methoxy-5-nitrobenzamide The sub-title compound was prepared
in accordance with the prodeduie in Example 59, 10 step (a) usmg 4-amino-2-methoxy-5-nirobenzoic
acid (20 g, 9.43 ‘.“.."‘.“.u:), B+ (3 33 o 304 ||||||u:), TEA&? St-26-8 |||ﬁlﬁh‘?"ﬁ"bmmﬁ'h?e (1629,
9.43 mmol) and DMF (70 mL). Yield: 3.41 g (99%y, (¢8._
4.5-Diamino-N-(4-bromophenyl)-2-metho®yb ide @

A mixture of
4-amino-N-(4-bromophenyl)-z-mn@s jtrybenzamidg (L0 g; 3.55 703, 705, 707
o Y 3

" NH,

F

S

N-{4-Bromo-phenyl}-2-(2-chioro-5-{[{1-amino-1-trifluoromethyl-ethyl-

75 | carbonyl}-amino]-methyl}-phenytamino)-6-(2,2-difluoro-ethoxy)-1-methyl-
1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) 8 10.09-9.96 (1H, m) 8.68 (1H, t,
J=6.2 Hz) 8.32 (1H, 8) 7.85-7.77 (1H, m) 7.73-7.58 (3H, m) 7.53-7.45
(2H, m) 7.42 (1H, ¢, J=8.2 Hz) 7.33-7.27 (1H, m) 6.98-6.91 (1H, m) 6.66-
6.34 (1H, m) 4.57-4.44 (2H, m) 4.34-4.20 {(2H, m) 3.70 (2.38H, s, major
tautomear) 3.42 (0.43H, s, minor tautomer) 2.55 (2H, s) 1.37 (3H, s)

648, 650, 652

N-(4-Bromo-phenyl)-2-{2-chioro-5-{[{1-hydroxycyclopropanecarbonyl}-
6 amino}-methyl}-phenylaminc)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-
benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR {DMSO-dg, ppm) § 10.11-8.95 (1H, m) 8.47 (1H, t,
J=6.2 Hz) 8.41-8.33 (1H, m) 7.79-7.59 (4H, m) 7.83-7.47 (2H, m) 7.41
(1H, d, J=8.2 Hz) 7.32-7.27 (1H, m) 7.03-6.96 (1H, m) 6.66-6.35 (1H, m)
6.22 (1H, s) 4.56-4.44 (2H, m) 4.27 (2H, d, J=6.2 Hz) 3.70 (2.64H, s,
major tautomer) 3.43 (0.37H, s, minor tautomer) 1.03-0.95 (2H, m) G.84-

0.77 (2H, m)




mmol), THE (80 mL) and EtOH (50 mL) was treated with AcOH (3 mL) and stirred for 15 min at 100 C.
To the warm mixture, Fe (1.30 g; 23.3 mmol) was carefully added in portions and the resulting mixture
was heatedfQys 41ahekQ9 C. The mixture was cooled, filtered through celifg-aRe cRpGENHMIAted to give
the crude sub-title compound.. 20 (d)
N-(4-Bromo-phenyl)-2-(2-chloro-5-{l(1-trifluoromethyl-cyclopropanecarbonyl)-
aminoi-methyli-phenylamino)-6-methoxy-1H-benzimidazole-5-carboxylic acid amide The title
compound was prepared in accordance with the procegure in Example 72, step (a) using
N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane 25carboxamide ((200 mg; 0.60
mmol) see Example 59, step (c)), 4,5-diatRemidai(4traepnrephenyl)-2-metfjoxydenzanmeg (402 mg;
0.60 mmol), D1C (76 Mg:-6-60-mrmeh-ara-DM-{(4-rrt)—Yield-63-g-(1696)—400-MHz=111-NMR
(DMSO0-(15, ppm) 6 11.1P2 H, s, mlnor tautomer) 11.00 (0.57H, s, major tautomer) 10.22-10.14
(1H, m) 8.94 (0.57H, s, rn%ﬂelsfmatomer) 8.76 (0.36H, s, minor tautomer) 8.61-8.52 (1H m) §.48-8.41
(1H, m) 30 7.86'-%, m) 5345 (2: - |||) T Pt SEE(J.I + |||) e (G 38+t-s=mimortan Omer)
7.10 (0.59H, s, major tautomer) 6.87-6.79 (1H, my4.4R (24, d, J=5.8 Hz) 3.93 (3H, s) 1.49-1.39 (2H,
m) 1.28-1.23 (2H, m). MS m/z: 636, 638, &40 rd WO 2010/100249PCT/EP2010/052799 117
Example 70 Br.@_m. T 0 702,704, 706
N-(4-Bromo-phenvl)-2-(2-chloro-5-ff(+=trifluo methyl-cyclm)%](anécarbonq/l)-amindlmethyli-phenylami
no)-1-(2-(dimethylamino)ethyl)-1H-benzimidaZole-5-carboxylic acid amide | (a)
N-(4-Bromophenyl)-4-fluoro-3-nitrobenzamider A mixture of 4-fluoro-3-nitrobenzoic acid (100 g; 54.0

mmol), SOCI2 (2.0 mL; 27 %[gmmb%g,-}ytw‘ Qéoﬁ;QFQJB (V}'!i‘&"e'iﬁplu’?(%ﬁiu%‘?éh{émﬁncentrate and the
residue was dissolvéd in 10DCM (25 mL) and slow ed to a mixture of 4-bromoaniline (9.3 g; 54.1

mmol) and TEA (11.4 mL8VI6ah¥s1) WW{%‘B%@"%@HB@“W@) Hdt R R for 1 h at 1,
concentrated, EtQAc was mued‘dm@&hemndﬁnie-éhmémﬁ&wadmﬂdmth agueous Nal-ICO3, aqueous

HCI (1 M), dried over N t tr S T Yigld: 18.0 g
(98%). 15 (b) N- 4-Broné@ggg%me?%¥‘%@t t;'/’Ida{ljm‘igl’qo) ﬁkpa\{rjr?le[ @;’ﬁ%gﬁ%ﬁﬁg?ﬂ A mixture of

N-(4-bromopheny!)-4-flupPe38-#itrolieh 7ahdidéd-(480 (A1g; M) ¥ 7ﬁrﬁ1§fi3) @hd 2} ditdetifyidatinG ethylamine
(208 mg; 2.36 mmol) in EQkB(B 38l Mas stirced eyer Might 56 .65 Tie mddessras(thempoured into

agueous NaHCO3 and axjr tggyv H qég%ﬁ@'{p% o\rgggg?ge;wgg d{lgg(@ rB\IaZSOé |, filtered

and concentrated. Recrvsta zatlon petroleum ether gave th crud subtitle co hpound
(560 mg). (c) 3-Amino-N-(4- bromophem/l) -4-(2-(dimethylamino)ethylamino)benzamide The sub-title
compound was prepared in accordance with the procedure in Example 2, 25step (b) using
N-(4-bromopheny! -4}-( (dimethylamino)ethylamino)-3-nitrobenzamide (560 mg; 1.38 mmol), Fe (384
mg; 6.88 mm%ﬁ%ﬁ%%s%(aq sat, 10 mL) and Et01-1 (10 mL). Yield: 475 mg (91%). WO
2010/100249P B mratolmeyian(3-chlore-5-{(tert-butvicarbonyl)}-aminoi-methyli-phenylamino)-6-
(d)N-(4- Brfpquommm E2neRioro-heti(L iHilpromathviceciapiopnanecarbamyd )-
aminol1-methyl1-phenylamino)-1- (2 gdlmethylar@no)ethyl) 1H-benzimidazole-5- carboxyllc acid

amide ” ————)H——i _"L" *

NH,

A solution of pivaloyl chloride (34 mg; 0.28 mmol) in DCM {1 mL) was added dropwise to
a mixture of N-{4-bromo-phenyi}-2-(2-chioro-5-{[aminc}-methyl}-phenylamino}-6-(2,2~

10 difiuoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide ((see Example 72,
step (d)) 150 mg; 0.27 mmot), TEA (41 mg; 0.41 mmol) and DCM (2 mL) at 0 °C. The
resulting mixture was stirred over night at ri, poured into water and extracted with DCM.

The organic exiracts were washed with brine, dried over Na,SOy, filtered and



5The title compound was prepared in accordance with the procedure in Example 72, step (a) using
N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethybcyclopropane carboxamide ((222 mg; 0.66

mmol) see Bxample;pRystep (€)), 3-amino-N-(4- PCT/ERI014/052799
bromophenyl)-4-(2-(dimethylamino)ethylamino)benzamide (250 mg; 0.66 mmol), D(C (83 mg; 0.66

mmol) and DMF (4 mL). Yield: 151 mg (34%). 400 MHz 1H-NMR (DMSO-ds, 10ppm) 510,37 (1H, s)
10.22 (1H, s) 8.39 (1H, t, J=5.8 Hz) 8.10 (1H, d, J=1.8 Hz) 8.06 (1H, d, J=1.6 Hz) 7.82-7.71 (3H, m)
7.53-7.46 (3H, m) 7.40 (1H, d, J=8.2 Hz) 6.86 (1H, dd,J=8.2, 1.8 Hz) 4.32-4.21 (4H, m) 2.74-2.68 (2H,
m) 2.29 (6H, s) 1.37-1.32 (2H, m) 1.23- 1.19 (2H, m). MS m/z: 677, 679, 681 [MH]. 15The following
compounds wesadgsyntesizeas inasaogyse:-thestntaadeef ef@par@éianedas@tﬂi@e@baﬁweamgd@tail. EX.

Chemical strugture | M M6t NS 4bb B, 98 Nk BUEBL %m) BTG s (11, m)
8.27 (1H, ) 8.10 (1H, t, J=5.8 Hz) 7.89-7.84 (1H, m) 7.75-7.81 (3H, m) 7.54-7.46 (2H, m)
7.39 (1H, d, J=8.2 Hz) 7.33-7.27 {1H, m) 6.95-6.87 (1H, m) 6.67-6.35 (1H, m} 4.58-4 .44
5 {2H,m)4.22 (2H, d, J=5.8 Hz} 3.70 (2.63H, s, major tautomer) 3.42 (0.33H, s, minor
tautomer) 1.10 (9H, s). MS m/z: 648, 650, 652 [M+HY".

The following compounds were synthesized in analogy to the methods of preparation

described above in detail.

Chemical structure MS m/z [M+H]"

Ex. Name
TH-NMR

H c
N
o, NT ?
N\ @ 7 0
BrNsH 0’ i 606, 608, 610
H
~

F

N-(4-Bromo-phenyl}-2-(2-chloro-5-{f(methylcarbonyt)-aminol-methyl}-

79 | phenylamino)-6-(2,2-diflucro-ethoxy)-1-methyl-1H-benzimidazole-5-
carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 10.08-9.96 {1H, m) 8.45-8.24 (2H,
m)7.82-7.75 (1H, m) 7.74-7.59 (3H, m) 7.53-7.38 (3H, m) 7.33-7.26 (1H,
m) 7.00-6.91 (1H, m) 6.68-6.31 (1H, m) 4.57-4.43 (2H, m) 4.21 (2H, d,
J=6.0 Hz) 3.70 (2.58H, s, major tautomer) 3.42 (0.38H, s, minor
tauiomer) 1.84 (3H, s)

80 632, 634, 636




NH  N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl- 71
cyclopropanecarbonyl)-amino]methyl}-phenylamino)-1-(2-

methoxyethyhs Lhi:pgigZignidazole-5-carboxylic acid amide 400 MHz 1H-NDR £PMBR6L6, ppm) 8
10.24 (1H, s) 8.64 (1H, s) 8.42 (1H, t, J=6.0 Hz) 8.21 (1H, d, J=2.0 Hz) 8.08 (1H, d, J=1.6 Hz)
7.81-7.74 (3H, m) 7.54 (1H, d, J=8.4 Hz) 7.52-7.47 (2H, m) 7.43 (1H, d, J=8.2 Hz) 6.88 (1H, dd,
J=8.2, 2.0 Hz) 4.45-4.38 (2H, m) 4.27 (2H, d, J=6.0 Hz) 3.77-3.71 (2H, m) 3.34 (3H, s) 1.39-1.34 (2H,
m) 1.25-1.19 (2H, m) WO 2010/100249PCT/EP2010/952799 119

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

N-(4-Bromo-phenyl}-2-(2-chloro-5-{[{cyctopropyicarbonyt-aminol-
methyl}-phenyiamino)-6-(2,2-diflucro-ethoxy}-1-methyi-1+-
benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 10.09-0.96 (1H, m) 8.62-8.56 (1H,
m) 8.37 (1H, s) 7.80-7.76 (1H, m} 7.73-7.62 (3H, m) 7.53-7.47 (2H, m)
7.41 (1H, d, J=8.2 Hz) 7.33-7.27 (1K, m) 6.98-6.92 (1H, m) 6.65-6.35
(1H, m) 4.55-4.45 (2H, m}4.24 (2H, d, J=5.8 Hz) 3.70 (2.36H, s, major
tautomer) 3.42 (0.47H, s, minor tautomer) 1.61-1.53 (14, m) 0.69-0.59

(4H, m)
. ﬁ Cl
Y 7 I A o]
B b NH Hl 668, 670, 672
H
FQ

F

N-(4-Bromo-phenyl)-2-(2-chioro-5-{[ (tert-butylsulfinyl}-amino]-methyl}-

&1 phenylamino}-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazoie-5-
carboxylic acid amide

400 MMz "H-NMR (DMSO-ds, ppm) 6 10.10- 9.95 (1H, m) 8.32 (1H, s)
8.01 {1H, s) 7.75-7.58 (3H, m) 7.56-7.36 (3H, m) 7.35-7.26 (1H, m) 7.14-
6.98 (1H, m) 6.68-6.33 (1H, m) 5.84-5.73 (1H, m} 4.58-4.42 (2H, m)
4.24-4.03 (2H, m) 3.71 (2.53H, s, major tautomer) 3.43 (G.46H, s, minor
tautomer) 1.12 {8H, s)

Example 82
N-(4-Bromo-phenyl}-2-(2-chloro-5-{[{tert-butyisulfonyD-amino]-methyi-phenylamino }-6-

{2.2-difluorc-ethoxy)1-methyl-1H-benzimidazole-5-carboxylic acid amide




Example 72 N-(4-Bromo-phenyl)-2-(2-chloro-5-{f(1,1-difluoro-ethylcarbony1)-aminol-methyl}-
phenylamino)-6-(2.2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide (a)
Ethyl-2-(2-cRigrana {iiiesrs-butoxycarbonyl)-aminol-methyl}-phenylamino)-ed2p2010/052799
difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylate A mixture of tert-butyl
4-chloro-3-isothiocyanatobenzylcarbamate ((see Example 2, step 10(c)) 974 mg; 3.26 mmol) and ethyl
5-amino-2-(2,2-difluoroethoxy)-4- (methylamino)benzoate ((see Example 59, step (g)) 894 mg; 3.26
mmol) in DMF (10 mL) was stirred over night at rt. DIG4411 mg; 3.26 mmol) was added and the
mixture was heated at 90 C for 1.5 h. The mixture was concentrated and the residue was recrystallized
from EtOAcipetroleum ether and Wash U Wlth Et20 to give the sub-title 15compound. Yield: 1.75 g
(99%). (b) / ’

2-(2-Chloro-5-{f(t
-benzimidazol&- i@ Eﬁn

ethyl-2-(2-chloro-5-{Rtert-b toxycarbonyt{la mol-methyl}-phenylamino)-6-

20(2,2-difluoro-ethoxy)-1F FthyI -1H-benzimidazole-5-carboxylate (1.35 g; 2.50 mmol), NaOH (4 mL; 2
M aq; 8 mmol) and 1,4-dioxane (15 mL) was refluxed for 3 h. After coollng to rt the mixture was
acidified to pHBUSIHRPENFALEMRIEN ETOAE: (7158 B Aridesdpabls Wistd i vestNA2 S O 4, filtered
and concentrqia&:ﬂmme;@@mmmshmwm fe2oytol gi%dlaﬁwaiﬂzmdemmpwmdadﬂemdh 12 ¢

(88%). WO 2010/100249PCT/EP2010/052799 )
N-(4-Bromo-pheny %(2%: oro 5 1}1 égogzuetgx ahst aﬂdérzr%r% m mOi) and DCM (20 mL)

phenyIanﬁno)@?@%&ﬁl96%fé@'%ﬁﬂ/ﬁﬁﬁ?b@ﬁﬁ“lﬁ‘ﬂ@ér?ﬂﬁ*ﬁﬁ'ﬁﬂd%@cé%’écﬁ@ﬂ|§%@€F%QTWHB A mixture of
2-(2-chloro-5- {f@i‘!ﬁrU&I@&YQ@EMM%WQ;@ﬂembphewwmne)eﬁ-éacﬂconcentraied The
5difluoro-ethoxy)-1-methyl-1 nzimidazole-5-¢ rbox acid (1.1 2.19 mm B 31 mg;
2.19 mmol) anggllcéi 2§ “”'F"‘”a%év C%Lrjr% it WI% oM qﬁ) |a\{g(ts.%tnrr%at Fornéooomnogtger? a%ﬁj ereafter

added to a soldfitm- &0@ M*dinbhﬁiw?e ey~ 80 2?1‘9) ASIP OB Lo LY SThEZ &8Ity mitkture was
stirred over nighiali ,RYuredinte brine-Antextastas wihePA T he: organis axiragts were dried

over Na23 O IS0 SRCSeigs, e 0o TR PYgB Fvgnacarphy

N-(4-Bromo-phenyl)-2-(2-chloro-5-{faminol-methyl}-phenylamino)-6-(2,2-difluoroethoxy)-1-methyl-1H-b

enzimidazole-psgathepdic acid amide 15A mixture of

N-(4-bromo-phenyl)-2-(2-chloro-3- lie](t butox¥c u It){%mlnol- hyl), ropanecarhonyl)
phenylamino) A2 GHRB a: LR .!.' L2k “ Ry HEREItF ame-(1.35 g; 2.03
mmol) and TRABZATG B} HNNaHe itDjoneiRoXH ITEnaty Azimidaslendkture was
cooled to OC and.hagisified gpnm-el -10 and extracted with DCM The organlc extracts were dried over

Na2S04, filtered and concentrated. The residue yas 20washed Wlth a mixture of Et20 and petroleum

ether to give the sub-title comp@wd Yiield: 1H10@%>)TEA >r W \‘ ety >r Tr

CN CN NH,

riingl-methyll-phenviamino)-6-(2,2-difluoroethoxy)-1-methyl-1H

1 o]

: CF;
HoJ'l\b

HBTU, TEA
2. TFA

Q.

NTﬁ SCN L QJL ’(j HaN._ CF3
¢} 4

/ r N v
O *% " ! p



(e) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1,1-difluoro-ethylcarbonyl)-amino)-methyl}-
phenylamino)-6-(2.2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide 25The title
compound Was RieRased in accordance with Example 72, step (c) using Ns§4vepa010/52799
bromo-phenyl)-2-(2-chloro-5-{[amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-
methyl-1H-benzimidazole-5-carboxylic acid amide (170 mg; 0.30 mmol), 2,2- difluoropropanoic acid
(33 mg; 0.30 mmol), HBTU (114 mg; 0.30 mmol), TEA (61 mg; 0.60 mmol) and DMF (3 mL). Yield: 63
mg (32%). 400 MHz 1H-NMR (DMSO-d6, ppm) 8 10.0:4 30(1H, s) 9.30 (1H, t, J=5.8 Hz) 8.35 (1H, s)
7.87-7.82 (1H, m) 7.73-7.60 (3H, m) 7.53-7.39 (3H, m) 7.33-7.27 (1H, m) 6.99-6.90 OH, m) 6.66-6.34
(1H, m) 4.59-4.44 (2H, m) 4.30 (2H, d, J=5.8 Hz) 3.71 (2.38H, s, major tautomer) 3.43 (0.41H, s, minor

tautomer) 1. 7gac(fH b ;\nq]gé%;@ﬁd\g; U ﬁggﬂ%ﬁnﬁ_ﬁo [M+H]. WO

2010/100249 olfowing compounds were synthesized in analo y to the
methods of prégAPatid AraREERIERPBERH ‘H’é’izﬁrﬂ@(Oéﬁgﬂﬂ&&%ﬁ'ﬁ&%?@ﬁz%%ﬂ%wﬁ

1H-NMR llci MW6)GHT, 160G 802 (BrNdEveoheated for 6 days at 90°C. The tube was cooled to -

N‘(4'Bf°f@°‘PE8*1¥'%'r%'Qp'éim8f Q#é{f“&imgwg H?BW&&'%‘QML‘F&”P%{'){ The residue was treated

with brine and extracted with EtOAc fo give the crude sub-title compound (10.2 g).

(b} tert-Butyl N-{5-cyano-2-(trifluoromethyliphenyll-carbamate
A mixture of 3-amino-4-{friftuoromethylibenzonitrile (10.0 g: 53.7 mmol), DCM (100 mL)
10 and TEA (8.2 mL; 59 mmol) was treated dropwise with a solution of Boc,O (12.9 g; 59.1

mmaol) in DCM {50 mi) at 0°C and thereafter stirred over night. Another portion of Boc0O

in DCM and DMAP (656 mg; 5.37 mmol) was added and the mixture was stirred for

another 12 h at rt, washed with waier and brine, dried over Na,S0y, filtered and

concentrated. The residue was purified by column chromatography to give the sub-title
15 compound. Yield: 8.50 g {55%).

{c) tert-Butyt N-[5-(aminomethyl)-2-(trifluoromethyhphenyli-carbamate

The sub-title compound was prepared in accordance with the procedure in Example 59,
step {g) using tert-butyl N-[5-cyano-2-(triflucromethyliphenyli-carbamate (8.5 g; 29.7
20 mmol), Ra-Ni (174 mg; 2.97 mmgol), Hz (5 atm) and THF (60 mL). Yield: 8 g (93%).

{d) N-(3-Amino-4-(irifiucromethyl-benzyl)-1-{frifluoromethyil-

cyclopropanecarboxamide

The sub-titte compound was prepared in accordance with tha procedures in Example 72,

25  step {c) and Example 72, step (d) using tert-butyl N-[5-(aminomethy!)-2-
(trifluoromethyliphenyil-carbamate (2.09 g; 7.20 mmol), 1-(trifluoromethyl}-
cyclopropanecarboxylic acid (1.11 g; 7.20 mmol), HBTU (2.73 g; 7.20 mmol), TEA (2.19 g;
21.6 mmol), DMF (25 mL), TFA (10 mL) and DCM (50 mL). Yield: 1.8 g (77%).



73 amino]-methyll-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1 Hbenzimid azole- 5-carboxylic acid
amide 400 MHz1H-N MR (DMSO-d6, PPm) 810.06 (1H, s) 8.86-8.76 (1H, m) 8.34 (1H, s) 7.87-7.81

(1H, m) 7.76:4. 58 63kh21@) 7.53-7.38 (3H, m) 7.34- 7.27 (1H, m) 6.99-6.88 £ikph) 84877633 (1H, m)
4.59-4.43 (2H, m) 4.35-4.21 (2H, m) 3.71 (2.61H, s, major tautomer) 3.42 (0.46H, s, minor tautomer)

3.37-3.30 (1H, m) 1.25 (3H, d, J=7.0Hz) ciH NN O0- OCIBrNH 0 720,722 724 N

128

(e) N-(4-Trifluoromethyi-3-isothiocyanato-benzyl}-1-{triflucromethylicyclopropang

carboxamide
A mixture of N-(3-amino-4-(trifluoromethyl)-benzyl)-1-(trifluoromethyl)-

5 cyclopropanecarboxamide (1.60 g; 4.90 mmol), di-(2-pyridyl)thionocarbonate (1.71 g; 7.36
mmol) and THF (40 mL) was stirred in a pressure tube for 2 days at 60 °C. The mixture
was concentrated and the residue purified by column chromatography to give the sub-titie
compound. Yield: 1.28 g (72%).

10 () N-(4-Brome-phenyl)-2-(2-trifiucromethyi-8-{[(1-trifluoromethyl-

cgvclopropanecarbonyll-aminol-methyvil-phenyiamino)-6-(2. 2-difluoro-ethoxy - 1-methyl-1H-

benzimidazoie-5-carboxylic acid amide

The title compound was prepared in accordance with the precedure in Example 72, step
(a) using N-(4-trifluoromethyl-3-isothiocyanato-benzyl)-1-(frifluoromethyljcyclopropane

15 carboxamide (184 mg; 0.50 mmaol}, 5-amino-N-(4-bromopheny!)-2-(2,2-difluoroethoxy)-4-
{methylamino)benzamide (200 mg; 0.50 mmot), DIC (63 mg; 0.50 mmol} and DMF (4 mL).
Yield: 59 mg (16%). 400 MHz 'H-NMR (DMSO-ds, ppm)} § 10.62 (0.57H, s, major
tautomer) 10.09-9.96 (14, m) 8.47-8.41 (0.38H, m, minor tautomer) 8.36-8.28 (1H, m)
7.72-7.61 (3H, m) 7.58-7.47 (3H, m) 7.36-7.28 (1H. m) 7.12-6.84 (2H, m) 6.67-6.35 (1H,

20 m)4.58-4.45 (2H, m) 4.34-4.25 (2H, m) 3.64 (0.96H, s, minor tautomer) 3.41 (1.93H, s,
major tautomer) 1.31-1.17 (4H, m). MS imvz; 734, 736 [M+H]".

Example 84
2-(2-Chloro-4-fiuoro-5-{[(1-{triflucromethylcyclopropanecarbonylaminolmethvil-

25 phenvylamino)-6-(2,2-diflucroethoxy > 1-methyl-N-{trans-4-triftuoromethyl-cyclohax-1-yI-1H-

benzoldlimidazole-5-carboxamide




FRF N-(4-Bromo-pheny1l)-2-(2-chloro-5-{[(2-chloro-6-fluorophenylcarbonyl)- 7 4
amino]methy1}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1 H-be nzimidazole- 5-car boxylic add
amide 400 W12 16ANMR (DMSO-c15, ppm) 610.11-9.95 (1H, m) 9.29-9.42+(Fkh 829 (1H, s)
7.94-7.81 (1H, m) 7.76-7.58 (3H, m) 7.54-7.38 (4H, m) 7.36-7.20 (3H, m) 7.12-7.02 (1H, m) 6.68-6.34
(1H, m) 4.57-4.39 (4H, m) 3.71 (2.48H, s, major tautomer) 3.43 (0.46H, s, minor tautomer) WO
2010/100249PCT/EP2010/052799 122 Ex. Chemical structure | MS m/z [M+Hr Name 11-1-NMR
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A Hy50,, HNG;  ON 1. Ra-Ni/H,
0 —_— —_—
P g 2 CSCh, KGO,

CHN CN

o)
CF,
‘ al Ho}kv " cl
NN Q)
o > O HETL, TEA o Y
\ @ N, S N .
FiC meNH Fol mNH

9 NH g

F—(> Oé>v F—e
F FsC F

{a) 4-Chloro-2-fiuoro-5-nitrobenzonitrile

A mixture of 4-chloro-2-fluorobenzonitrile {4.62 g; 29.7 mmol} in conc. H230, (42 mL) was

5  treated dropwise with conc. HNO4 (3.9 mL) at 1-2 °C. After stirring at 1-2 °C for 2 h the
mixture was poured into ice and filtered 1o give the sub-titie compound. Yield: 5.18 g
{87%).

(b) 4-Chiorg-2-fluoro-b-iscthiocyanatobenzonitrile

10 M, was passed through a mixture of 4-chloro-2-fluoro-5-nitrobenzonitrile (1.0 g; 5.0 mmol)
and Ra-Ni (29 mg, 0.50 mmol} in THF (50 mL) for 6 h. The mixture was filtered through
celite. CSCly (2.29 g; 19.9 mmol), K,CO; (3.45 g; 25.0 mmol) was added and the resulting
mixture was stirred over night at rt and concenirated. The residue was purified by column
chromatography to give the sub-title compound. Yield: 840 mg (78%).

15

(c) 2-1(2-Chlaro-5-cyano-4-fluorophenyl)-aminecl-6-(2.2-diflucroethoxy}-1-methyl-N-

{trans-4-trifluoromethyl-cyclohex-1-vI»-1H-benzoldlimidazole-5-carboxamide

The sub-titie compound was prepared in accordance with the procedure in Example 72,
step (a) using 4-chloro-2-fluoro-5-isothiocyanaiobenzonitrile (270 mg; 1.27 mmol), 5-

20 amino-2-(2,2-difiucroethoxy)-4-(methylamino)-N-({trans 4~
(trifluoromethvloyclohexylbenzamide [502 mg; 1.27 mmol, prepared from 4-trans-
triffuoromethyl-cyclohexylamine and 2-(2,2-diflucroethoxy)-4-(methylamino}-5-nifrobenzoic



CI H NN 0 703,705,707 Br 4 NH cF, ON H NH2
N-(4-Bromo-phenyl)-2-(2-chloro-5-1[(1-amino-1-trifluoromethyl-ethyl- 75
carbonyl)-aminRkdngihyl-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl- permpao10/052799
1H-benzimidazole-5-carboxylic acid amide 400 MHz 11-1-NMR (DMSO-d6, ppm) 6 10.09-9.96 OH,
m) 8.68 OH, t, J=6.2 Hz) 8.32 (1H, s) 7.85-7.77 OH, m) 7.73-7.58 (3H, m) 7.53-7.45 (2H, m) 7.42 OH,
d, J=8.2 Hz) 7.33-7.27 OH, m) 6.98-6.91 OH, m) 6.66- 6.34 OH, m) 4.57-4.44 (2H, m) 4.34-4.20 (2H,
m) 3.70 (2.38H, s, major 130

acid in analogy to Example 66, step {f + g)}, DIC (160 mg; 1.27 mmol} and DMF (10 mL).
Yield: 210 mg (29%).

(d) 2-[5-{Aminomethyl)-2-chloro-4-fluoro-phenyliiamino-6-(2, 2-difluoroethoxy)-1-

5 methyl-N-(trans-4-trifluoromethvi-cyclohex-1-vii-1H-benzoldlimidazcole-5-carboxamide

The sub-title compound was prepared in accordance with Example 3d, using 2-[(2-chloro-
5-cyano-4-flucro-phenyly-amino]-6-(2,2-difluorcethoxy)-1-methyl-N-(trans-4-
trifluoromethyi-cyciohex-1-yi)}-1H-benzo{dlimidazole-5-carboxamide (210 mg; 0.37 mmol),
Ra-Ni {3 mg), Hz (5 atm) and THF (10 mL}. Yield: 150 mg (70%).

10
(e) 2-(2-Chloro-4-fluoro-8-f[{1-(trifluoromethvhcyclopropanecarbonylaminolmethyi}-

phenylamino}-6-{2.2-difluoroethoxy)-1-methvi-N-{irans-4-trifluoromethyl-cyclochex-1-yi-1H-

benzo[dlimidazole-5-carboxamide

The title compound was prepared in accordance with the procedure in Example 72, step

15 (c) using 2-[5-(aminomethyl}-2-chloro-4-fluoro-phenyllamino-6-(2,2-difluoroethoxy}-1-
methyi-N-(trans-4-trifluoromethyl-cyciohex-1-yl}-1H-benzo[d]imidazole-5-carboxamide
{150 mg; 0.26 mmol), 1-(triflucromethyl)-cyclopropanecarboxylic acid {40 mg; 0.26 mmol),
HBTU (99 mg; 0.26 mmol), TEA (63 mg; 0.52 mmol) and DMF (4 mL). Yield: 39 mg
(21%). 400 MHz "H-NMR (DMSO-ds, ppm) & 8.40 (1H, t, J=5.8 Hz) 8.32 (1H, s) 7.90-7.82

20 {2H, m)7.78-7.74 (1H, m) 7.44 (1H, d, J=8.6 Hz) 7.23-7.19 (1H, m} 6.63-6.34 {(1H, m)
4.51-4.40 (2, m) 4.29 (2H, d, J=5.8 Hz) 3.78-3.65 (4H, m) 2.28-2.17 (14, m) 2.03-1.97
(2H, m) 1.91-1.85 (2H, m) 1.39-1.19 (8H, m). MS m/z: 714, 716 [M+H]".

The following compounds were synthesized in analogy to the methods of preparation

25  described above in detail.



tautomer) 3.42 (0.43H, s, minor tautomer) 2.55 (2H, s) 1.37 (3H,s) ci H NN O Br4NHOH o 648,

650, 652 N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-hydroxycyclopropanecarbonyl)-

amino]methylxphanylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1 H- 76 bengimidazalesesearboxylic acid
ide

ami

Chemical structure MS m/z [M+H]"

Ex. Name

H-NMR

B : oL
F“‘? cii)v

F

718,720, 722

N-(4-Bromophenyi}-2-(2-chioro-4-fluoro-5-{[{1-trifluocromethyl-
cyciopropanecarbonyhaminojmethyliphenylamino}-6-{2,2-

85

difluoroethoxy)-1-methyl-1H-benzo{dlimidazole-5-carboxamide

400 MHz 'H-NMR (DMSO-ds, ppm) & 10.09-9.94 (1H, m) 8.46-8.22 (2H,
m)7.84 (1H, d, J=7.6 Hz) 7.73-7.61 (3H, m) 7.53-7.42 (3H, m) 7.31-7.27
(1H, m) 6.66-6.36 (1H, m) 4.55-4.46 (2H, m) 4.29 {2H, d, J=5.8 Hz) 3.70
(3H, 8) 1.39-1.19 (4H, m}




400 MHz 11-1-NMR (DMSO-d6, ppm) 6 10.11-9.95 OH, m) 8.47 (1H, t, J=6.2 Hz) 8.41-8.33 (1H, m)
7.79-7.59 (4H, m) 7.53-7.47 (2H, m) 7.41 (1H, d, J=8.2 Hz) 7.32-7.27 OH, m) 7.03-6.96 (1H, m)

6.66-6.35 Ol M) fi2R4LH: S) 4.56-4.44 (2H, m) 4.27 (2H, d, J=6.2 HZ) 3,7Q {254k Sremajor
tautomer) 3.43 (0.37H, s, minor tautomer) 1.03-0.95 (2H, m) 0.84- 0.77 (2H, m) WO

2010/100249PCT/EP2010/052799 123 Ex. Chemical structure | MS rrik [m+Hy Name 1H-NMR CIH
NN

132

Example 86
N-(3-Chloro-4-flucro-phenyh-2-(2-chloro-8-{[{tert-butyicarbonvi-amincl-methvil-
phenviamino)-6-(2,2-difluoro-ethoxy)-1-methyt-1H-benzimidazole-5-carboxylic acid amide

H, H,
P F CH3NH2 wNH FHC. O L
ELO D N EtO. A ey P LN
' ' 1. if 1 F2HC.CH20H '
e} o°

(0] [ N —
DIC
l NaOH
cH, FHC. O, 7
o .
FHC_0O Ny » O
: N _ N, J..
HO,_ el :
i A 0
e} g

{a) Ethyi 2-fluoro-4-methyiamino-5-nitro-benzoate
A 2N solution of methylamine in THF (11.5 ml, 23.0 mmol} was added at-5°C to ethyl-
2, 4-difluoro-5-nitro-benzoate (2.50 g, 16.8 mmoi) in 20 md THF and the cooling bath was

removed. After 15 min at room temperature, the mixture was concentrated i.vac., 50 ml
10 DCM were added, the organic phase was washed with water and dried with MgS0,. After
concentration i. vac. the crude product was triturated with ethanol to give the cristalline

product.
Yield: 1.72 g (66%); MS m/z: 243 [M+H]".

15 (b) Ethyl 2-(2.2-difluorosthoxy-4-methvlamino-5-nitro-benzoate
KOtBu (0.26 g, 95%, 2.39 mmol) was added to a mixture of 2,2-diflucroethanol (G.16 ml,
2.48 mmotl) and 10 ml THF. It was stirred for 15 min, ethyl 2-flucro-4-methylamino-5-nitro-

benzoate (0.4G g, 1.65 mmol) was added and it was stirred for 3 d. The mixiure was
diluted with waler, concentrated i.vac. and the crude product was collected by filiration,
20 Yield: 0.47 g (94%); TLC: silica gel, PE/EtOAc 60:40, Ry = 0.35.



0 NH, oc 702, 704, 706 N-(4-Bromo-phenyl)-2-(2-ch loro-5-{[(1-methyl-1-trifluoromethyl- 77
ethylcarbonyl)-amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-
methyl-1H-Regzinidagole-5-carboxylic acid amide 400 MHz H-N MR (DM2@ah:BRiMB49.06 (1H, s)
8.62-8.50 (1H, m) 8.35-8.23 (1H, m) 7.91-7.82 (1H, m) 7.74-7.63 (3H, m) 7.53-7.47 (2H, m) 7.43-7.38
(1H, m) 7.34-7.28 (1H, m) 6.95-6.85 (1H, m) 6.65-6.37 (1H, m) 4.56-4.47 (2H, m) 4.27 (2H, d, J=5.6
Hz) 3.71 (3H, s) 1.36 (6H, s) Example 78
N-(4-Bromo-phenyl)-2-(2-chloro-5-{f(tert-butylcarbony1)-aminol-methyl}-phenylamino)-6-
5(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide A solution of pivaloyl
chloride (34 mg; 0.28 mmol) in DCM (1 mL) was added dropwise to a mixture of

N-(4-bromo-phgny!)-gegr oo piiauRaRMSNURAFRKARINAS6 (81 0ate
Ethyl 2-(2,2-difluoroethoxy-4-methylamino-5-nitro-benzoate (0.47 g, 1.54 mmol) was
hydrogenated with 10% Pd/C {50 mg) in 15 mi MeOH for 18 h (50 psi H,), filtered and
5 concentrated.
Yield: 0.35 g (83%); TLC: silica gel, DCM/EtOH 95:5, Ry = 0.4.

{(d) Ethyi 2-(2-chlorp-5-{[{tert.butvlicarbonvhaminolmethyliphenvlaming }-6-(2.2-
difluoroethoxv)-1-methyi-1H-benzol[dlimidazole-5-carboxviate

10 The sub-title compound was prepared from ethyl 2-(2,2-difluoroethoxy}-4-methylamino-5-
amino-benzoate and N-(4-chloro-3-isothiocyanatobenzyl)-2,2-dimethyipropionamide with
DIC in DMF at r.t. in analogy to example 72a. The crude material was directly used in the
next step.

15 (e) 2-(2-Chioro-5-{[{tert.butylcarbonvhaminolmethviiphenviamino}-6-(2.2-
difluorcethoxy}-1-methyi-1H-benzo[dlimidazole-5-carboxylic acid

The sub-title compound was prepared from crude ethyi 2-(2-chloro-5b-
{[{tert.butyicarbonylamino]methyl}phenylamino)-6-(2, 2-difluoroethoxy)-1-methyl-1H-
benzo[dlimidazole-5-carboxylate with NaCOH in analogy to example 2g.

20 Yield: (85% for two steps), TLC: silica gel, DCMWEIOH 95:5, Ry = 0.2. MS m/z: 495/497
IM+HT",

(f) N-{3-Chloro-4-fluorc-phenvi}-2-(2-chloro-5-{{(tert-butvlcarbonyl-aminol-methyl}-
phenvlamino}-6-(2.2-diflucro-ethoxy - 1-methvi-1H-benzimidazole-5-carboxylic acid amide

25 The title compound was prepared from 2-(2-chioro-5-{[{tert.butylcarbonylaminc]methyi}-
phenylamino)}-6-(2,2-difluoroethoxy }-1-methyl-1H-benzo[d]imidazole-5-carboxylic acid and
3-chioro-4-fiuoro-aniline with HATU and TEA in THE in analogy to example 3e and
purified via flash chromatography.

Yield: (57%);

3¢ TLC: silica gel, DCM/EIOH 95:5, Ry = 0.2. HPLC R, = 1.40 min (method A)

MS miz: 622/624 [M+HT".



todifluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide ((see Example 72, step (d)) 150
mg; 0.27 mmol), TEA (41 mg; 0.41 mmol) and DCM (2 mL) at O C. The resulting mixture was stirred
over night a{yid, RREKGE:Ito water and extracted with DCM. The organic exiractsalgswashed with
brine, dried over Na2S04, filtered and WO 2010/100249PCT/EP2010/052799 124 concentrated The
residue was recrystallized from EtOAcipetroleum ether to give the title compound. Yield: 119 mg
(68%). 400 MHz 1H-NMR (DMSO-d6. ppm)8 10.09-9.96 (1H, m) 8.27 (1H, s) 8.10 (1H, t, J=5.8 Hz)
7.89-7.84 (1H, m) 7.75-7.61 (3H, m) 7.54-7.46 (2H, m}«.39 (1H, d, J=8.2 Hz) 7.33-7.27 (1H, m)
6.95-6.87 (1H, m) 6.67-6.35 (1H, m)4,58-4.44 5(2H, m) 4.22 (2H, d, J=5.8 Hz) 3.70 (2.63H, s, major
tautomer) 3.42 (0.33H, s, minor tautomer) 1.10 (9H, s). MS m/z: 648 650, 652 [M+H]. The following
compounds witk BNEREeN R ANGRH o i Ashed Al pERRicR e Bed alpug i detal B

Chemical structure | MS miz [M+Hr Name I-NIVIR 7 610 Br4 NH o FRH
describad above in detail.

Chemical structure MS m/z [M+H]
Ex. | Name
"H-NMR
s
FHC o Ny
H N
V\/“wﬁm
¥ o 548
N)H<
H
87

N-{Cvclopropyimethyh-2-(2-chioro-5-{[{iert-butvicarbonyi-amino]-
methvii-phenvlaming)-6-(2.2-difluoro-ethoxy)-1-methyl-14-

benzimidazole-5-carboxvlic acid amide
TLC: silica gel, DCM/EIOH 95:5, Ry = 0.25.
HPLC Ry = 1.23 min (method A)

C

ne | FHC O I
,)--N

HC

/\7\’ 1 576

o] o]

K

88
N-{2.2-Dimethylcyclopropyt-methyl}-2-(2-chloro-5-f{{tert-butyicarbonyl -
amincl-methvil-phenyiamino -6-{2 2-difiluoro-ethoxy)-1-methyl-1 H-
benzimidazole-5-carboxylic acid amide
TLC; silica gel, DCM/EIOH 85:5, Ry = 0.32.

ca-l3
FHC, ,‘é ci
/
O~ g O ) 562
N)H<
H
39

N-{Cvyclobutyimethvi)}-2-(2-chloro-5-{[{tert-butylcarbonyiraminol-methyl}-
phenvlamino)-6-{2. 2-difiucro-ethoxy ) 1-methyi-1 H-benzimidazole-5-

carboxylic acid amide

TLC: silica gel, DCM/EtOH 9:1, Ry = 0.62.




N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(methylcarbonyl)-aminopmethyl}-
phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5- carboxylic acid amide 400 MHz
1H-N MR (RMpQ46,aRmg) 8 10.09-9.96 (1H, m) 8.45-8.24 (2H, m) 7.82-7. 45418, i1} ekahés 7-59 (3H, m)
7.53-7.38 (3H, m) 7.33-7.26 (1H, m) 7.00-6.91 (1H, m) 6.68-6.31 (1H, m) 4.57-4.43 (2H, m) 4.21 (2H,
d, J=6.0 Hz) 3.70 (2.58H, s, major tautomer) 3.42 (0.38H, s, minor tautomer) 1.84 (3H, s) 80 Hci NN o
632,634,636 BrNH o WO 2010/100249PCT/EP2010/052799 125 Ex. Chemical structurel MS m/z
[M+H] Name 1H-NMR N-(4-Bromo-phenyl)-2-(2-chlprp-5-{[(cyclopropylcarbonyl)-aminop
methyll-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1 Hbenzimidazole-5-carboxylic acid amide
Chemical structure MS m/z [M+H]”

Ex. Mame

"H-NMR
Q FAC, o ,;,’CH3 cl
.\JN’* : ®
G 9
K

N-(3-Phenvloropargyh)-2-(2-chloro-5-{{{tert-butvicarbonvl}aminol-

608

90

methylFphenyiamino)-6-(2.2-difluoro-sethoxy)-1-methyi-1H-

benzimidazole-8-carboxylic acid amide
TLC: silica gel, DCM/EtOH 95:5, Ry = 0.3.
HPLC R; = 1.34 min {method A)

Example 91
2-({5-[tert. ButoxycarbonyDaminolmethyil-2-trifluoromethyl-phenviamino-6-methoxy-N-

(frans-4-trifiuoromethyi-cyclohex-1-vii-1H-benzoldlimidazole-5-carboxamide




400 MHz 1H-N MR (DMSO-d5, ppm) 8 10.09-9.96 (1H, m) 8.62-8.56 (1H, m) 8.37 (1H, s) 7.80-7.76
(1H, m) 7.73-7.62 (3H, m) 7.53-7.47 (2H, m) 7.41 (1H, d, J=8.2 Hz) T33-7.27 (1H, m) 6.98-6.92 (1H,
m) 6.65-6.3% ¢ bkhoMe4495-4.45 (2H, m) 4.24 (2H, d, J=5.8 Hz) 3.70 (2.36F5rMaiekstayéomer) 3.42
(0.47H, s, minor tautomer) 1.61-1.53 (1H, m) 0.69-0.59 (4H, m) ci H NN O BrNH 668, 670, 672
FRo

(a) 3-Nitro-4-triflucromethyl-benzoic acid amide

(¥ 53

3-Nitro-4-trifluoromethyl-benzoylchloride (5.32 g, 21 mmol) in 30 mi THF was added
dropwise into 30 mi of conc ammonia. The mixture was stirred overnight, filtered and the
precipitate was washed with water.

Yield: 3.05 g (682%); MS m/z: 233 [M+H]". TLC: silica gel, DCM/E{OH 95:5, Ry = 0.3.

10 (b) 3-Nitro-4-trifluoromethyi-benzylamine
A 1 M solution of Borane in THF (51 ml, 51 mmol) was added at 0°C to 3-nitro-4-
trifluoromethyl-benzoic acid amide (3.00 g, 12.8 mmol) in 50 ml THF and it was stirred for

3 days. Methanol was carefuily added and it was stirred for 30 min atr.t and 2 h at reflux.
Then it was concentrated i.vac.; NaOH was added (pH 8) and the mixture was extracted
15 with EtOAc. The organic layer was dried with Na,SO., filtered and concentrated to furnish

the crude subtitie compound.



N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(tert-butylsulfinyl)-amino]-methyl}- 81
phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5- carboxylic acid amide 400 MHz
1H-N MR (MSPrsimepm) 8 10.10- 9.95 (1H, m) 8.32 (1H, s) 8.01 (1H, s} f/¥pzd1 56636, M)
7.56-7.36 (3H, m) 7.35-7.26 (1H, m) 7.14- 6.98 (1H, m) 6.68-6.33 (1H, m) 5.84-5.73 (1H, m) 4.59-4.42
(2H, m) 4.24-4.03 (2H, m) 3.71 (2.53H, s, major tautomer) 3.43 (0.46H, s, minor tautomer) 1.12 (9H,
s) Example 82
N-(4-Bromo-phenyl)-2-(2-chloro-5-{1(tert-butylsulfonyf}saminol-methylf-phenylamino)-6-
(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide WO
2010/100249R€ T/E R0 IDIOH RSOt RE4 Arifiustomres thiy!-benzyl )carbamate

N-(4-bromo- pHﬁ@)ng)OZ(-l(g M&?&@é@ ;BrQPMa?HFW l¥r%%@hﬁ?§¢~¥r”ﬂuommethyi -henzylamine

phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide (100 mg;
0.15 mmol), nWEHIS'rB?S%%&B’@ﬁ%E%%HH B98'A%; 10 EMNFFPand DCM (20 mL) 5was stirred over
night at rt. Th& infixtilres\gat DESIGHIOH @E[HRS=D i3d MRtractei? With+BIOAc. The organic extracts were
dried ovegNa2804 filtered and concentrated. The residue was purified by column chromatography to
give the title compound Y|eId 24 mg (23%) 200 MHz 1H- NMR (DMSO -d6, ppm) 810.06-10.02 (1H,
m) 7.75-7.62 (84, m utyl Al 28083 m) 6.57-6.49 (1H, m)
4.58-4.42 (2HTma)smmhﬁe%@@&ﬁhﬂdn&%;@?eﬁﬁéd(ﬂbmn@mmﬁwgﬂ %mztmgmfmoﬁ&msm 690 [M+Hr.
Example 83 Ne(d:By %FH%AHQWWE&M@FB@%mﬁtaxlawégg{% E&% Rgthyl-cyclopropanecarbony1)-

amin6l- methyII phénylamino | uoro- ethox%/ 1 met ben2|m|dazole 5- 15carboxylic acid
amide TLC: sifica gel, DCM/EtOH 95:5, R¢ MS m/z

10
(&) tert.-Butyl-N-(3-isothiocvanato-4-triflucromethyl-benzyljcarbamate

The sub-title compound was prepared from tert.-butyl-N-{3-amino-4-trifluoromethyl-
benzylcarbamate with 1,1'-thiocarbonyldi-2-pyridone in analogy to example 1d,
Yield: 86%; TLC: silica gel, DCM/EtOH 85:5, R = 0.8.
15
(f) N-{trans-4-Trifluoromethyl-cyclohex-1-y)-2-methoxy-4-amino-5-nitro benzoic acid

amide
The sub-titie compound was prepared from 2-methoxy-4-amino-5-nitro benzeic acid and
trans-4-trifluoromethyl-cyclohexylamine with TBTU and TEA in DMF in analogy to

20 example 3e. Yield: quantitative; TLC: silica gel, DCM/EICH 9:1, Ry = 0.68.

{Q) N-{trans-4-Trifluoromethyi-cvclohex-1-yl}-2-methoxy-4 .5-diaming benzoic acid

amide

The sub-titie compound was prepared from N-{trans-4-triflucromethyl-cyclohex-1-yl)-2-
25 methoxy-4-amino-5-nitro benzoic acid amide with Ra-Ni in analogy to example 59g,
Yield; 98%; TLC: silica gel, DCMWEtOH 9:1, R, = 0.40.

(h) 2-({5-{(tert. Butoxycarbonvhaminolmethyl}-2-triflioromethyl-phenylamino}-6-

methoxy-N-(frans-4-trifluoromethyl-cyclohex-1-vi-1H-benzo[dlimidazole-5-carboxamide

30 The title compound was prepared from N-(trans-4-trifluoromethyi-cyciohex-1-yl)-2-
methoxy-4,5-diamino benzoic acid amide_and tert.-Butyl-N-(3-isothiocyanato-4-
trifluoromethyl-benzylicarbamate with DIC in analogy to example 72a.

Yield: 77%; TLC: silica gel, DCM/EtOH 95:5, Ry = 0.3. MS m/z: 630 [M+H]".



WO 2010/100249PCT/EP2010/052799 127 (a) 3-Amino-4-(trifluoromethyl)benzonitrile A closed
pressure tube charged with 3-fluoro-4-(trifluoromethyl)benzon trile (10.0 g; 52.9 mmol) and liquid NH3
(60 mL) wagy/heaiad §9146 days at 90C. The tube was cooled to - 560C ang@peprgs dHednixture was
allowed to stir for 1 h at rt. The residue was treated with brine and extracted with EtOAc to give the
crude sub-title compound (10.2 g). (b) tert-Butyl N-45-cyano-2-(trifluoromethyl)phenyll-carbamate A
mixture of 3-amino-4-(trifluoromethyl)benzonitrile (10.0 g; 53.7 mmol), DCM (100 mL) 10and TEA (8.2
mL; 59 mmol) was treated dropwise with a solution of 0c20 (12.9 g; 59.1 mmol) in DCM (50 mL) at
0C and thereafter stirred over night. Another portion of Boc20 in DCM and DMAP (656 mg; 5.37 mmol)
was added and the mixture was stirred for another 12 h at rt, washed with water and brine, dried over
Na2S04, filte%ﬁﬁgwcentrated The residue was purified by column chromatography to give the
sub-title 1500mpoun |eId 8 50 (55%) (c) tert-Butyl _ _
N-f5-(aminoméths 5 HASPOERR £? -

accordance wrﬂeﬂiw%maiwé4m‘fﬁmnmm\6&vstdmm1—us+md-tmmwm;dazoie 5- carboxamude
N[5-cyanq-2-(trifluoromethyl)phenylkcarbamate (8.5 g; 29.7 20mmol), Ra-Ni (174 mg; 2.97 mmol), H2
(5 atm) and THF (60 mL). Yield: 8 o] (93%) (d)

N43-Amino-4-(trifluorometfyl<sen ;
compound was prepareg in &
72, step (d) using ftert-f
mmol), 1-(triflugrérie _‘
mmol), TEA (2.19 g; 21.6 mmol) DMF (25 n
WO 2010/100249PCT/EP2010/052799 128
(e)N-(4-Trifluoromethy1-3-isothiocyanato-benzyl)-1-(trifluoromethyl)cyclopropane carboxamide A
mixture of N-(3-amino-4- trlfluoromethyl) benzyl)-1-(trifluoromethyl)- 5cyclopropanecarboxamide (1.60
g; 4.90 mmol){adi-(2-gyacyminesiberBdrfteremethy-phepylamino)-6-methoxy-N-(irans-4-

irifluoromethyl-cyclohex-1-yh-1 H—benzo[d}imidazo¥e~5~ca:’boxamrde

10 The title compound was prepared from 2-({b-{(tert.butoxycarbonylaminojmethyl}-2-
trifftuoromethyl-phenylamine)-6-methoxy-N-(trans-4-trifluoromethyi-cyclohex-1-yl)-1H-
benzo[djimidazole-5-carboxamide and 6M HCI in THF in analogy to example 2e,
Yield: 76%; TLC: silica gel, DCM/EtCH/NH3ag 90:10:1, Ry = 0.2. MS m/z; 530 [M+H]".

15 (b) 2-(5-{[(2-tert. Butoxycarbonytaming-3.3.3-trifluoro-propionyliaminolmethvil-2-

trifluoromethyl-phenviamino)-6-methoxy-N-{trans-4-triflucromethyl-cyclohex-1-y}-1H-

benzoldlimidazole-5-carboxamide

The title compound was prepared from 2-(5-aminomethyl-2-trifluoromethyl-phenylamino)-

6-methoxy-N-(trans-4-trifluoromethyl-cyclohex-1-yl-1H-benzoldlimidazole-5-carboxamide
20  and 2-tert.butoxycarbonylaming-3,3,3-triflucro-propionic acid with TBTU, and TEA in THF

in analogy to example 3e,

Yield: 70%; HPLC Rt = 1.38 min (method A). TLC: silica gel, DCM/EIOH 95:5:1, Ry = 0.3.

MS miz: 755 [M+H]".

25 () 2-({5-1(2-Aminc-3 3 3-trifiuoropropionylaminolmethy!}-2-iriflucromethyl-

phenviamino-6-methoxy-N-{trans-4-frifluoromethyl-cyclohex-1-yi»-1H-benzo[dlimidazole-
5-carboxamide "

The titte compound was prepared from 2-{5-{[(2-tert. Butoxycarbonylamino-3,3,3-trifluoro-
propionylamino]mesthyl}-2-trifluoromethyl-phenylamino }-6-methoxy-N-(trans-4-



mmol) and THF (40 mL) was stirred in a pressure tube for 2 days at 60 C. The mixture was
concentrated and the residue purified by column chromatography to give the sub-title compound.
Yield: 1.29 ¢/ Zf@)1d2HN-(4-Bromo-phenyl)-2-(2-trifluoromethyl-5411(1ptifleesginetayds
cyclopropanecarbonyl)-aminol-methyll-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1
Hbenzimidazole-5-carboxylic acid amide The title compound was prepared in accordance with the
procedure in Example 72, step (a) using
N-(4-trifluoromethy1-3-isothiocyanato-benzyl)-1-(triflugegomethyl)cyclopropane 15carboxamide (184
mg; 0.50 mmol), 5-amino-N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-4- (methylamino)benzamide (200
mg; 0.50 mmatfiuden{éB yihrgydobexmmit) lateixMEi(didatglcYietd S angdél e 6 MOCMHZ HHNMR
(DMSO-d6, p%ﬂl)i%}@ E&é%g@l—i S, Major tautomer) 10.09-9.96 (1H, m) 8.47-8.41 (0.38H, m, minor
tautomer) 8.36-8.28 (1H m{@?Z 7.61 (3H, m) 7.58-7.47 3H m) 7.36-7.28 (1H, m) 7.12-6.84 (2H, m)
6.67-6.35 (1H, Sy Wa&15 A5 Tom 1A MigdmosemA. Wiy Blicroosh i Vb addtmeR %3141 (1.93H,
s, major tautoRer P BEIIME 17/ 44655t i+MB. m/z: 734, 736 [M+H]. Example 84
2-(2-Chloto-4-fluoro-5411(1-(trifluoromethyncyclopropanecarbonyhaminolmethyl)-

25phenylaming)-6- 2 2-difluoroethoxy)-1-methyl-N-(trans-4-trifluoromethyl-cyclohex-1-0)-1H-
benzokilimidazBfet %‘éﬂ'ﬂﬂﬁ%ﬁﬁ&%”d%é{j@i@éhfﬂi%s??ﬂxlﬁ‘rar@‘HﬁYdBé*Pf’zB}ﬁ 78S RTRiRRFEE"

4-chloro-2- fludleztmebmraimte(d 62 gl 29.7 mmol) in conc H2804 (42 mL) was 5treated dropW|se with
conc. HNO3 (3 ||||_) atr=2-CAfter-sti frttre-mixtare-was oreg and filtered
to give the sub-tifle compound. Yield: 5. Eyg%%/%‘ﬁ o}% hloro-2-fluoro-5 -|§)§h|00\£anatj$b«nnzon|trlle
10H2 was passe} ®¥ou ;N@nmlxture of 4- chloro 2- fluoro 5 nltrobenzonltrlle (1. 0 g 5. 0 mmo) and
Ra-Ni (29 mg, 0.p0 mmgHrEkk C ' ' ' SCI2 (2.29
g; 19.9 mmol), KRCQ3.(B 4'% g. ?"_x Q. mmol) was addpd and the resulting mixtire was QTIrI‘Pd over night
at rt and concentrated. The residue was puﬂ Iu f chromatograpky to give the subttitle
compound. Yield: 840 mg (79%). 15
21(2-Chloro-5-cyano-4- fuorophep 4-6- (2 2-di oxy) 1-methyl-N(tR€%s-4-trifluioromethyl
-cyclohex-1-v1)-1H-benzo[dlimidazole-5- carboxamlde T ttFeIe compound was prepared in
accordance with the procedure in Example 72, step (a) usin g

gbchlqro-zz-fgozro %—'@ﬁ})thlQﬁYﬁ%W@Fﬁ&E%H@tMK&,H&w@A!vmﬁnﬁUtnﬁoorometlhv! sl{fr(1 1- )b d
amino-2-(2,2-difluorogthox me no ran trifluoromet clohexyl)benzamide
[502 mg; 1.27 mmol, preg ﬁ?g\é éf ﬁ%/ﬂ%if SF éﬁﬂﬁ@ 'é?l&?@&r&@%&@/——g}—:
2-(2,2-difluoroethoxy)-4- / 20/ enRe PCT/EP2010/052799 130

acid in analogy to Exampf eld: 210
mg (29%).

HPLC R = 1.32 min (method A)

X I i L
Q 614

94 N-(trans-4-Trifluoromethyl-cyciohex-1-y}-2-(2-trifluoromethyl-5-4[{1-

hydroxy-cyclopropanecarbonyljaminol-methyll-phenylamino)-6-methoxy-

1H-benzimidazole-b-carboxylic acid amide
TLC: silica gel, DCM/EtOH/aq.NH; 90:10:1, R = 0.55.
HPLC R, = 1.22 min (method A)




(d) 2-15-(Aminomethyl)-2-chloro-4-fluoro-phenyllamino-6-(2,2-difluoroethoxy)-1-
5methyl-N-(trans-4-trifluoromethyl-cyclohex-1-y1)-1H-benzolidlimidazole-5-carboxamide The sub-title
compound was.RigR&red in accordance with Example 3d, using PCT/EP2010/052799
2-[(2-chloro5-cyano-4-fluoro-phenyl)-amino]-6-(2,2-difluoroethoxy)-1-methyl-N-(trans-4-
trifluoromethyl-cyclohex-1-y1)-1H-benzo[d]imidazole-5-carboxamide (210 mg; 0.37 mmol), Ra-Ni (3
mg), H2 (5 atm) and THF (10 mL). Yield: 150 mg (70%). 10 (e)
2-(2-Shloro-4-fluoro-5-411(1-(trifluoromethyl)cyclopropanecarbonyl)aminoilmethyll-phenylamino)-6-(2,
2-difluoroethoxy)-1-methyl-N-(trans-4-trifluoromethyl-cyclohex-1-y1)-1H-benzofdlimidazole-5-carboxa
mide The title compound was prepared in accordance with the procedure in Example 72, step 15(c)
using 245-(amip %ﬂié% -2-chloro-4-fluoro-phenyllamino-6-(2,2-difluoroethoxy)-1-
methyl-N-(trans-4-tri uoromethyl cyclohex-1-y1)-1H- benzo[d]lmldazole -5-carboxamide (150 mg; 0.26
mmol), 1-(triflcrsHEARELS BB Ene ) methnher -Fibeoromaiviiafitiging mg; 0.26
mmol), TEA (%tmrﬂom;mmomamétmﬂdn inG B} - %ot M}HzntHaNMR BM50-cl6,
ppm) 68.40 (1H, 4, 7R 8442) &:@2 (1H, s) 7.90-7.82 20(2H, m) 7.78-7.74 (1H, m) 7.44 (1H, d, J=9.6
Hz) 7.23-7.19 “(IH“M‘)‘B‘GB"B‘ST( H, m) 4.51-4.40 (2H, m) 4.29 (2H, d, J=5.8 Hz) 3.78-3.65 (4H, m)
2.28-2.17 (1H, m) 2.03-1.97 (2H, m) 1 91-1.85(2H, m) 1. 39 1 19 (8H, m). MS rn/z: 714, 716 [M+H]t
The following compernds were synthesized in anal h s of py&paration 25described
above in detail,n\V/( 4 57 sfructure i MS miz [Whir
Name 1H-NMR 8§ M

(a) 3-Amino-4-trifluoromethyl-benzvlamine

10 The title compound was prepared from fert.-butyl-N-(3-amino-4-trifiuoromethyi-
benzylicarbamate and_6M HCl in THE in analogy {o example Ze,
Yield: 89%; HPLC R, = (.68 min (method A). MS miz: 191 [M+H]+.

(b) N-(3-Amino-4-trifluoromethyi-benzyi)-pivaloyl amide

15 The sub-fitle compound was prepared from 3-amino-4-trifluoromethyl-benzyiamine and
pivaloylchloride with TEA in analogy 1o example 1b.
Yield: 96%; HPLC R; = 1.31 min {(method A). MS m/z: 275 [M+H]+.



F BrH ONH 0.4>cy F3C
N-(4-Bromopheny1)-2-(2-chloro-4-fluoro-5-([(1-trifluoromethylcyclopropanecarbonyl)amino]methyl}phe
nylamino)-6pfd. 2Z518iflieeseethoxy)-1-methyl-1H-benzo[d]imidazole-5-carboyasgeq R M5z 1H-N MR
(DMSO-d5, ppm) 6 10.09-9.94 (1H, m) 8.46-8.22 (2H, m) 7.84 (1H, d, J=7.6 Hz) 7.73-7.61 (3H, m)
7.53-7.42 (3H, m) 7.31-7.27 (1H, m) 6.66-6.36 (1H, m) 4.55-4.46 (2H, m) 4.29 (2H, d, J=5.8 Hz) 3.70
(3H, s) 1.39-1.19 (4H, m) WO 2010/100249PCT/EP2010/052799 132 Example 86
N-(3-Chloro-4-fluoro-pheny1)-2-(2-chloro-5-{f(tert-butyj¢carbony1)-aminol-methyl)-
phenylamino)-6-(2,2-difluoro-ethoxy)-1-methy1-1H-benzimidazole-5-carboxylic acid amide (a)Ethyl
2-fluoro-4-methylamino-5-nitro-benzoate A 2N solution of methylamine in THF (11.5 ml, 23.0 mmol)

was added at (5C toﬁ@ﬂ@o%‘%%%?@d%%&@%ﬂ%@r% %Ja@o@léﬂml) in 20 ml THF and the

cooling bath was removed. After I5 min at room temperature, the mixture was concentrated i.vac., 50
ml 10DCM we'FE‘f‘a%lﬁbB"%HQ%PQHH%WQQ%%“\XIQ%@d%ﬁﬁ"%&F@HB‘"@W@H‘WH’?%&J}5@5‘@’% ter
concentration anviae vitie Griklecprobuctididstyidoatett withcethanetdogivé dhe cristalline product. Yield:
1.72 g (66%); Mpm/zs,2 A}gél\/yH&tgéﬁ@mygﬁ(gs%dﬁluo@o@hoxyl -4-methylamino-5-nitro-benzoate
KOtBu (0.26 g, 95%, 2.39 mmol) was added to a mixture of 2,2-difluoroethanol (0.16 ml, 2.48 mmol)
and 10 ml THF. It was stirred for 15 min, ethyl 2-fluoro-4-methylamino-5-nitro- benzoate (0.40 g, 1.65
mmol) was ad@éd arfNitweasStored fordlahiednikities svasrdilutechelith watehegogéntrated Lvac.
and the crudeprodugt,was collected by filtration. 20Yield: 0.47 g (94%); TLC: silica gel, PE/EtOAc

60:40, Rf = 0.357 WO 2010/100249PCT/EP2010/052799 133
The sub-title compound was prepared from 4-trans-trifluoremethyl-cyclohexylamine and 2-

10 fiuoro-4-(methylamino)-5-nitrobenzoic acid with DIPEA and TBTU in analogy to example
3e.
Yield: 70%; HPLC R, = 1.44 min (method A). MS m/z; 364 [M+H]+.

(e) B-Nitro-2-{2 2-difluoroethoxy)-4-(methvlaming)-N-{irans-4-trifluoromethyl-cvglohex-

15 1-yh-benzamide

The sub-title compound was prepared from 5-nitro-2-fluoro-4-(methylamino)-N-{trans-4-
trifiuoromethyi.cyclohex-1-yl)-benzamide and 2,2-difluoroethanol with KOiBu in analogy to
example 86b.
Yield: 89%; HPLC R, = 1.47 min (method A). MS m/z: 426 [M+H]}+.

20
f 5-Amino-2-(2 2-difluoroethoxy)-4-(methvlamino}- N-{trans-4-triftuoromethyl-

cycichex-1-yl\»benzamide

The sub-title compound was prepared from 5-nitro-2-(2,2-difluoroethoxy)-4-(methylamino)-
N-(trans-4-triflucromethyl-cyclohex-1-yl}-benzamide, hydrogen and Pd /C in analogy to

25 example 86c.
Yield: 98%; HPLC R; = 1.24 min (method A). MS m/z; 396 [M+H]+.

{q) N-{trans-4-Trifluoromethyl-cyclohex-1-yD-1-methyl-2-(2-trifluoromethyi-5-{[(tert-

butvicarbonyl)l-aminol-methvi}-phenyiamino)-6-(2,.2-difluoro-ethoxy)-1H-benzimidazole-5-

30  carboxylic acid amide

The sub-title compound was prepared from 5-amino-2-(2,2-difluoroethoxy)-4-
(methyiamino)- N-{trans-4-trifluoromethyl-cyclohex-1-yD-benzamide and N-{3-
isothiocyanato-4-trifiucromethyl-benzyl}-pivaloylamide in analogy to example 72a.



(c) Ethyl 2-(2,2-difluoroethoxy)-4-methylamino-5-amino-benzoate Ethyl
2-(2,2-difluoroethoxy)-4-methylamino-5-nitro-benzoate (0.47 g, 1.54 mmol) was hydrogenated with
10% Pd/C @@ mg)/Hackpem! MeOH for 18 h (50 psi H2), filtered and concepirgiephoYileh76435 g (83%);
TLC: silica gel, DCM/EtOH 95:5, Rf = 0.4. (d) Ethyl
2-(2-chloro-5-11(tert.butylcarbonyl)aminolimethyllphenylamino)-6-(2,2-
difluoroethoxy)-1-methyl-1H-benzoldjimidazole-5-carboxylate 10The sub-title compound was prepared
from ethyl 2-(2,2-difluoroethoxy)-4-methylamino-5- amino-benzoate and
N-(4-chloro-3-isothiocyanatobenzyl)-2,2-dimethylpropionamide with DIC in DMF at r.t. in analogy to
example 72a. Yiibg:Gilitde Htate akwiasSdirediyetisstiin the méxtstepvi+Hl+. TLC: silica gel,

15(e)2-(2- ChIg@l@gwﬁr@@gtﬁca@gnyl)amnollmethyllphenylamlno) -6-(2.2-
difluoroethoxy)-1-methyl-1H- benzoidiimidazole-5- -carboxylic acid The sub-title compound was
prepared from crude ethyl 2-(2-chloro-5-

{[(tert.butylcarBonid)amimmptore thylipisersiamyinibp6 242 2~ difl aometh ey dimd thyl iEilseatoid]imidazole-
5- carboxy@atedggggig\é@ggb@ anglegy to example 2g. 20Yield: (85% for two steps); TLC: silica gel,
DCM/EtOH 95:5, R MS m/z: 495/497 [M-H]t

(HN-(3-Chloro-4- Iuoro ghenyl)-2-(2- chlo%'-@f{[‘(ﬁéﬁw&rbonyl) -amino}; ridthyZ [ [M+H]"
phenylamino)-6-(2. 2xdiflTREEToRy . A Sl —
Compound Was prepare( alan alallnlany ? B4t \ daVala -- aTallaa¥aydal . . —
phenylamino)-6- 2,2-d|fIJdilo'g%xy) 1- methyl 1H benzo[d]lmldazole -5- carboxyllc aC|d and

3-chloro-4-fluorotanilinejwith HATU and,&£EA | { |n anajogy to examplé 3e and purified Via flash
A0

"45The title

chromatography. Yield: (57%); 30TLC: sﬂtﬁ:a 0 95 5, Rf = 0.2, HPLC Rt= 1.40|min
(method A) MS nh/z: 622/624 [M+H] 10/100249 010/ 52799 134 ddwe following
compounds werg synthegsized in &falogy to the methods ration described above in detail. Ex.
Chemical structure MS m/z [m+H]

86 | N-(trans-4-Trifluoromethyl-cyclohex-1-yl}- 2-(2-triflucromethyl-5-{[(tert-

butvlcarbony-aminol-methyi-phenvlamino -6-(2 2-difiuoro-ethoxy)-1H-

bhenzimidazole-5-carboxvlic acid amide
TLC: silica gel, DCM/EtOH 95:5, Ry = 0.25.
HPLC Ry = 1.35 min (methoci A)

Jsees
f%<

N-(trans-4- T rifiuoromethyl-cyclohex-1-vi-1-methyi-2-(2-chloro-5-{[{tert-

g7

butylcarbonyl-aminol-methyl-phenylamino)-6-(2-flucro-ethoxy = 1H-

benzimidazole-5-carboxylic acid amide

HPLC R, = 1.32 min {method A)

Hy

F F
o
98 D 662
o]
o j\}(

Z o ey

IZ




Name 11-I-NMR 87 CH i3 F2HC'3,0N" He-r1 548
N-(Cyclopropylmethyl)-2-(2-chloro-5-{1(tert-butvicarbonyl)-aminol-
methyl}-phepyamin@irbd2.2-difluoro-ethoxy)-1-methyl-1 H- benzimidazolg-prepsb@xghicsacid amide
TLC: silica gel, DCM/EtOH 95:5, R1= 0.25. HPLC R1 = 1.23 min (method A) 88 CH' | H3cF2HC,...ON
Hirj H3CN 576
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Chemical structure MS m/z [M+H]"

Ex. | Name

*H-NMR

N-(trans-4-Triflugromethyi-cyclohex-1-vl)-1-methyl-2-(2-chioro-5-{ (tert-

butylcarbonyl-aminol-methylphenylaming-6-(2,2. 2-trifluoro-ethoxy)-

1H-benzimidazole-5-carboxyiic acid amide
TLC: silica gel, DCMEIOH 95:5, Ry = 0.43.
HPLC R, = 1.37 min {(method A)

Example 99
N-{trans-4-Trifluoromethyi-cvclohex-1-yl} 2-(2-methoxy-5-{[{tert-butvicarbonyl}-aminol-

methyll-phenylamine}-6-chloro-1H-benzimidazole-5-carboxylic acid amide

(a) N-(3-Amino-4-methoxy-benzyli-pivaloyl amide

The sub-title compound was prepared from 3-amino-4-methoxy-benzylamine and
16 pivaloylchloride with TEA in analogy to example 1b. Yield: 30%; MS m/z: 237 [M+H]+.



N-(2,2-Dimethylcyclopropyl-methyl)-2-(2-chloro-5-{ktert-butylcarbonyll-
aminot-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1 H- benzimidazole-5-carboxylic acid

amide  TH& siligaeaels DCM/EtOH 95:5, Rf = 0.32. 89 Cu, / F2HC'33,0Ngk i iNiNgdd: 562
N-(Cyclobutylmethyl)-2-(2-chloro-5-{[(tert-butylcarbonyl)-aminol-methyl)- phenylamino)-6-(2.2-difl
uoro-ethoxy)-1 -methyl-1 H-benzimidazole-5- carboxylic acid amide

144

(b) N-(3-isothiogvanaio-4-methoxy-benzyl)-nivaloylamide

. The sub-titie compound was prepared from N-(3-amino-4-methoxy-benzyi)-pivaloyl amide

with 1,1'-thiocarbonvldi-2-pyridone in analogy {o example 1d.
5 Yield: 99%; MS miz: 279 [M+H]+.

(c) 5-Nitro-2-chioro-4-fluoro-N-{trans-4-trifliuoromethvl-cyclohex-1-yl)-benzamide

The sub-title compound was prepared from 2-chloro-4-flucro-5-nitrobenzoic acid - which

was converted into the corresponding acid chloride with thionyi chloride - and 4-trans-
10 trifluoromethyl-cyclchexylamine according to example 70a.

Yield: 100%; MS m/z: 369 [M+H]+.

{d) 5-Nitro-2-chloro-4-amino-N-(frans-4-trif ucromethyi-cyclohex-1-vl-benzamide

Conc. ammonia (0.8 mi) was added poriionwise at -10°C to a mixture of 5-nitro-2-chloro-

15 4-fluoro-N-(trans-4-triflucromethyl-cyclohex-1-yl)-benzamide (0.20 g, 0.54 mmol) and 10
mi THF and it was stirred overnight at room temperature. Water was added and the
mixture was conc. i.vac.. The residue was triturated with water and filtered. The filter cake
was washed with water and dried to obtain the crude subtitle compound (MS m/z: 366
[M+H]+).

20
(e} 4 5-Diamino-2-chloro-N-(trans-4-triflucromethyl-cyciohex-1-yl}-benzamide
5-Nitro-2-chloro-4-amino-N-{trans-4-trifluoromethyl-cyclohex-1-yl)-benzamide was
hydrogenated with Ra-Ni in analogy o example 66g. The crude material was directly used
without further purification.

25 '
(fy N-{irans-4-Trifluoromethyl-cyclohex-1-y)- 2-(2-methoxy-5-{[{tert-butyicarbonyl}-

aminol-methyl}-phenviamino}-6-chlioro-1H-benzimidazole-5-carboxylic acid amide

The compound was prepared from 4,5-diamino-2-chloro-N-{trans-4-trifluoromethyl-

cyclohex-1-yl}-benzamide and N-(3-isothiocyanato-4-methoxy-benzyl)-pivaloylamide in
3¢ analogy to example 72a.

Yield: 32%; MS m/z: 580 [M+H}+.



TLC: silica gel, DCM/EtOH 9:1, FR, = 0.62. WO 2010/100249PCT/EP2010/052799 135 Example 91
2-({5-iftert.Butoxycarbonyl)aminolmethyl)-2-trifluoromethyl-phenylamino)-6-methoxy-N(trans-4-trifluoro
methyl-cyclgheXslshdokdH-benzoldlimidazole-5-carboxamide WO 2010/30Q249P 64 45R¢010/052799
no Fe (a)3-Nitro-4-trifluoromethyl-benzoic acid amide 3-Nitro-4-trifluoromethyl-benzoylchloride (5.32
g, 21 mmol) in 30 ml THF was added dropwise into 30 ml of conc ammonia. The mixture was stirred
overnight, filtered and the precipitate was washed with water. Yield: 3.05 g (62%); MS rniz: 233 [M+Hr.
TLC: silica gel, DCM/EtOH 95:5, Rt = 0.3. 10(b)3-Nitrgz4-trifluoromethyl-benzylamine A 1 M solution of
Borane in THF (51 ml, 51 mmol) was added at OC to 3-nitro-4- trifluoromethyl-benzoic acid amide
(3.00¢, 12.8 mmeﬂpﬁ@ H@ml THF and it was stirred for 3 days. Methanol was carefully added and it
e AR a2l AL Than, i gs A NaQH Wag added (pH 8)
andthemlxtu. s <lo oJ(sf: yerwas dried with "N 04 Tiltered and
concentrated t&-furAiSREhe ol diZtigilespelayind ez btidazels02 40 BOYIEHS *‘4'*"*5*9 137

Y ethyl-benz bamate The sub title ampound was prepared

from crude 3- r‘Thﬁ%\AG ' ToJfal Fenzylap with di-terpe|tyd-dicarb@nate in analogy to example
2a. TLC: silica ggl, D4 F5:5-RE = 0.73. MS m/z: 321 [NrM+1 _ P
tert.-Butyl-N-(3-amifo- -tnfluorom -benzym@rbam fte S Theéys 'é:omp d was prepared from

tert.-butyl-N-(3-nitr§-4-trifluoromethylbe yI)carbar‘r@ % ? poWdered iron in an@logy to example 2b.
TLC: silica gel, DCM/EtOH 95:5, Rf = H . m/z: 291 [M+H]. ~N
H

Ethyl 2-(2-chloro-5-{{(tert.butylcarbonyl)aminojmethyl}phenylamino}-6-(2, 2-diffluoroethoxy)-
1-(2,2-difluoroethyl}-1H-benzo[dlimidazole-5-carboxylate {prepared in analogy to example
86 a-d) and 4-bromoaniline where coupled using trimethyialuminium in analogy to
example 59i.

10 Yield: (57%). TLC: silica gel, DCM/EtOH 9:1, Re = 0.6. MS m/z: 698 [M+H]".



(e) tert.-Butyl-N-(3-isothiocvanato-4-trifluoromethvl-benzyl)carbamate The sub-title compound was
prepared from tert.-butyl-N-(3-amino-4-trifluoromethylbenzyl)carbamate with
1,1'-thiocarkppyidizamayyidone in analogy to example 1d. Yield: 86%; TLCgiliga 8 R5M/ELOH 95:5,
Rf = 0.8. 15 (f) N-(trans-4-Trifluoromethyl-cyclohex-1-v1)-2-methoxv-4-amino-5-nitro benzoic acid
amide The sub-title compound was prepared from 2-methoxy-4-amino-5-nitro benzoic acid and
trans-4-trifluoromethyl-cyclohexylamine with TBTU and TEA in DMF in analogy to 20example 3e. yield:
quantitative; TLC: silica gel, DCM/EtOH 9:1, Rf = 0.68.,49)
N-(trans-4-Trifluoromethyl-cyclohex-1-v1)-2-methoxv-4,5-diamino benzoic acid amide The sub-title
compound was prepared from N-(trans-4-trifluorom@tiirhgyclohex-1-y1)-2- 25methoxy-4-amino-5-nitro
benzoic acid amide with Ra-Ni in analogy to example 59g, Yield: 99%; TLC: silica gel, DCM/EtOH 9:1,
Rf = 0.40. (h) 2-({5-[(tert.Butoxycarbonvflaminolmethyll-2-trifluoromethyl-phenviamino)-6-
methoxy-N-(trans-4-@Hnorormraiey ey ersssl fofyla H-benzofcflimidazole-5-carboxamide 30The title
compound was prepared from N-(trans-4-trifluoromethyl-cyclohex-1-y1)-2- methoxy-4,5-diamino
benzoic acid amide and tert.-Butyl-N-(3-isothiocyanato-4- trifluoromethyl-benzyl)carbamate with DIC in
analogy to example 72a. Yield: 77%:?‘TLC: silica gel, DCM/EtOH 95:5, Rf = 0.3. MS m/z: 630 [M+H]4.
WO 2010/100249PCDEP2010/052799\B‘%5/E ample 92 R{{54(2-Amino-3,3,3-trifluoro-propionvl)a
minolmethy11-2-trifluoromethvl-phenvla2 ino%}thq@-N-(tr@hs-4-trifluoromethyl-cyclohex-l-yl)-l
H-benzofdlimidazole-5-carboxamide Zx_, %
(a)2-(5-Aminomethy1-2-trifluoromethyl-phe%ylamlno)-6- thaxysN-(trans-4-
trifluoromethvl-cvclohex-14)-1H-benzofdlimidazole-S-&& oxanitle toThe title compound was prepared
from 2-({5-Rtert.butoxycarbonyl)amino]methyl)-2- R3 =Q*
trifluoromethyl-phenylamino)-6-methoxy-N-(trans-4-triflxoromethyl-cyclohex-1-y1)-1Hbenzo[d]imidazol
e-5-carboxamide and 6M HCI in THF in analogy toféxam ege. Yield: 76%; TLC: silica gel,
DCM/EtOH/NH3aqg 90:10:1, Rf = 0.2. MS m/z: 530 [M+H]}.
15(b)2-(541(2-tert.Butoxycarbonvlamino-3,3,3-trif|uoro-W{opionyl)amincilmethyl}-2-
trifluoromethyl-phenylamino)-6-methoxv-N-(trans-4-triflud¥bmethvi-cyclohex-1-y1)-1Hbenzofdlimidazol
e-5-carboxamide The title compound was prepared from
2-(5-aminomethy1-2-trifluoromethyl-phenylaming)-
6-methoxy-N-&Pﬁn@t-ﬁffﬂﬂu%rometﬁ?fl’f@?@fﬁﬁé&@-gﬁ)@fﬁ-benzo[d]im idazole-5-ca rboxa m id e 20and
2-tert.butoxycé#rbathdamino-3,3,3-teflteskorprdpionic acid with TBTU, and TEA in THF in analogy to
example 3e.

10
one of Z', Z*and Z* independently represents -C(R')= or -N=; and
the other two of Z', Z% and Z° represent -C(R')=;

&, Q*and @° respectively represent -C(R?)=, -C(R%)= and -C(R*)=;
15 or any one or two of Q%, Q° or Q* may alternatively and

independently represent -N=;

R’ represents halo, OH, -CN:
Ci.3 alkyl, Cas alkynyl, OC+.5 alkyl, which latter three groups are
20 optionally substituted by one or more substituents selected from
fluoro, -CN, =0, OH, ~-OCHa, -OCF3;



Yield: 70%; HPLC Rt = 1.38 min (method A). TLC: silica gel, DCM/EtOH 95:5:1, Rf = 0.3. MS m/z: 755
[M+H]. 25(c)2-(454(2-Amino-3,3,3-trifluorooropionynaminolmethy11-2-trifluoromethyl-
phenylamingL6xmethaxy-N-(trans-4-trifluoromethvl-cyclohex-1-y1)-1H-bepzefehisnidaZzoias5-carboxami
de The title compound was prepared from
2-(5-{[(2-tert.Butoxycarbonylamino-3,3,3-trifluoropropionyl)amino]methy1}-2-trifluoromethyl-phenylamin
0)-6-methoxy-N-(trans-4- 139 trifluoromethyl-cyclohex-1-yl)-1H-benzo[d]imidazole-5-carboxamide and
6M HCI in THF in analogy to example 2e. Yield: 99%;;HPLC Rt = 1.23 min (method A). TLC: silica gel,
DCM/EtOH/ag.NH3 95:5:1, Rf = 0.55. MS m/z: 655 [M+Hr. The following compounds were synthesized
in analogy to the methods of preparation described above in detail. Ex. Chemical structure | MS miz

[M-FH]+ Name EbizNMg 93 H 9(!_4/ represent hydrogen, halo, -CN;
N-(trans-4- Trlfluoromethyl cyclohex %;{ 2-trifluoromethyl-5-{[(1- .
trifluoromethylcyclopropanecarbdmyi i iyli- WH@H\)F&P‘FI 5§ groups are optionally

substituted by one or more substituents selected from fluoro, -CN,
5 =0, OH, -OCHjs, -OCF3;

R? RP independently represent hydrogen, Cy.s alkyl,
or both together with the carbon atom which they are bound to, form
a Ca7 cycloalkylene ring, or a 4-6 membered heterocycloalkylene

10 ring;
R® represents hydrogen or Cq.; alkyl;
W represents -C(O)-, -S{0)-, -S(O),-, -C(OYO-, or
13 -C(OINR-, which groups are bound to the nitrogen of the —NR"-

moiety via carbon or sulfur atom;
R represents hydrogen or Cy.3 alkyl;

20 M represents Cq.7 alkyl, Ca7 cycloalkyl, both of which groups are
optionally substituted by one or more groups seiected from
fluoro, -OH, -CN, -NH;, -NH{C 1.3 alkyl), N(C4.5 alkyl}, ~-OC1.5 alkyl,
-8C4.3 alkyl, aryl, heteroary! [which latter two groups can be
substituted by one or more substituents selected from haio, OH,

25 -CN, Cy3 alkyl, OC13 alkyl (which fatter two alkyl groups are
optionally substituted by one or more fiuoro atoms}],
Cs.7 alkyi, Co7 alkynyl, Cs7 cycloalkyl-Cq. alkyi, 4-7 membered
heterocycloalkyl-Coz alkyl {(which latter alkyl, alkynyl,
heterocycloalky! or cycioaikyl groups are optionally substituted by

30 one or more substituents selected from fluoro, -CN, =0, -NHa,
~NH(C/3 alkyl), ~N(C1.3 alkyl),, -OH, ~OC,.; alkyl);

ar



methoxy-1H-benzimidazole-5-carboxylic acid amide  TLC: silica gel, DCM/EtOH/ag.NH3 90:10:1, Rf
= 0.65. HPLC Rt = 1.32 min (method A) 94 H...0Cr,H,Ni1110 00614

N-(trans-4-Tgiflugiomethyl-cyclohex-1-y1)-2-(2-trifluoromethy1-541-(1-  pop/Ee2610/052799
hydroxy-cyclopropanecarbonyl)aminol-methyll-phenylamino)-6-methow-
1H-benzimidazole-5-carboxylic acid amide
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aryl, hetercaryl, 4-7 membered heterocycloalkyl, all of which groups
are optionally substituted by one or more substituents selected from
halo, -OH, -CN, -NH;, -NH({C; alikyl), -N(C43 alkyl),, -OC,; alkyi,
3 -5Cq.3 alkyl, aryl, hetercaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH,
-CN, C.; alkyl, -OC,.; alky! {which latter two alkyl groups are
optionally substituted by one or more fluoro atoms)], Ci7alkyl,
C..7 alkynyl, Cs.y cycloalkyl, 4-7 membered heterocycloalkyl (which
10 latter alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are
optionally substituted by one or more substituents selected from
fluorc, -CN, =0, -NH,, -NH(C.3 alkyl}, N{C1.5 alkyl);, ~-OH,

~QCqsatkyl)];
13 R® represents hydrogen; or Cy.; alkyi;
R represents hydrogen; Cqs alkyl, Cas alkynyl, 4-7 membered

heterocycloalkyl-Co.; alkyl or Csrcycioalkyl-Co.p alkyl (which latter four
groups are optionally substituted by one or more substituents

20 selected from fluoro, -CN, =0, Ci.5 alkyl, -OH, -OC. 5 alkyl, -NH,,
-NH(C1.3 alkyl), N(C45 alkyl)):

sach R’ independently represents hydrogen, halo, -CN,

Cy.7 alkyl, Coy alkynyl, Cs7 cycioalkyl, Cy.5 alkyl-0O-, Cscycloalkyl-

25 Co-z alkyl-O-, 4-7 membered heterocycloalkyl-Cq.; alkyl-O-, {in which
latter six groups the alkyl, atkynyl, cycloalkyl or heterocycloalkyl
fragments are optionally substituted by one or more substituents
selected from fluoro, -CN, =0, OH, -OC, .4 alkyl, -NH;, -NH-C4.5 alkyl,
N(C1.3 alkyl), or by one or mare Cs.5 alkyt groups, which can be

30 optionally substituted by one or more fluoro atoms);

or



TLC: silica gel, DCM/EtOH/aq.NH3 90:10:1. Rf = 0.55. HPLC Rt = 1.22 min (method A) WO
20101100249PCT/EP2010/052799 140 Example 95

N-(trans-4- L ugyerasilyl-cyclohex-1-y1)-1-methyl-2-(2-trifluoromethyl-5-§iftetbsidgasbanyl)-amino]-
methyl)-phenylamino)-6-(2,2-difluoro-ethoxy)-1H-benzimidazole-5- 5carboxylic acid amide (a)
3-Amino-4-trifluoromethyl-benzylamine 10The title compound was prepared from
tert.-butyl-N-(3-amino-4-trifluoromethyl- benzyl)carbamate and 6M HCI in THF in analogy to example
2e. Yield: 99%; HPLC Rt = 0.68 min (method A). MS mpjz: 191 [M-H-1]+. (b)
N-(3-Amino-4-trifluoromethyl-benzyb-pivaloyl amide 15The sub-title compound was prepared from
3-amino-4-trifluoromethyl-benzylamine and pivaloylchloride with TEA in analogy to example 1 b. Yield:

96%; HPLC Rt = 1.31 min (methog A), NS ik RilMEHEF vl Q2P 10400249RGTHERRP3RL052799

141 (c) N-(3-Isothiocyanato-4-triﬂuoromethyl-ber;fzg%%—glvalofylamide The sub-title compound was

prepared from N-(3-amino-4-trif RSrBYYERYPHERSYF)SHIvarey Mamibd widh's - thioedb¥nyidi-2-pyridone

in analogy to example Id. 5Yield:-7Z34; k@ (isiNddajeh i BOMIEICEH 9515 aR T rBgnien{glpre
5-Nitro-2-fluoro-4-(methyla no)‘Né@ﬁ%%ﬂ?'éﬂﬂé’ﬂ[@éﬁ%@)ﬂ??é’%mﬁ?%%t)éﬂ%‘eﬁ@ﬁ‘%%mide The sub-title
ifl

compound was prepared from 4-trans-trifluoromethyl-cyclohexylamine and 2-
10fluoro-4-(methylamino)-5-nitrobenzoic acid with DIPEA and TBTU in analogy to example 3e. Yield:
70%; HPLC Rl = 1.44 min (methoebdsvs 60 BERIMMHR)E)-. -S(O)N(R%)-, - N(R®S(0)s-,
5-Nitro-2-(2,2-difluoroethoxy)-4-(m@{ﬁy’@(@jwkbi;,(tj@@&f},\;(ﬁha}prm}@fﬁ%@@@jgex- isl-y1l)-benzamide

The sub-title compound was prepared from 5-nitro-2-f|uoro-4-(metr—1y amino)-N-(trans-4-
trifluoromethyl.cyclohex-1-y1)-benzamide and 2,2-difluoroethanol with KOtBu in analogy to example
86b. 0 A represents hydrogen, Cis alkyl, Cas alkynyl, aryl, heteroaryl,

aryl-Cisalkyl-, Csgoycloalkyl-Cosalkyi-, 4-7 membered heterocyclo-
alkyl-Cq_zalkyl-, heteroaryl-Cq.alkyl-, in which groups the alkyl-,
alkynyl-, cycloalkyl- and heterocycioalkyl-fragments are optionally
substituted by one or more substituents selected from R*™ and the
15 aryl and heteroaryl fragments are optionally substituted by one or
more substituents selected from R*;
or

A-L- together represent ane of the following groups

20
in which
V represents a bond, -CH,CHy-, -CH,CH,CH3-, wherein in each of the
latter alkylene groups one methylene [-(CH.)-] unit can optionally be
replaced by an oxygen atom, a —=NH- or —N{C.5 alkyl}- group and
25 each methylene unit can optionally and independently be

substituted by ane or two of the following groups: fluoro, -CN, =0,
=NHy, -NH(C+.5 alkyl), N(C1,3 aEkyi)g, -OH, -OC1-3aEky{);

each R? independently represents hydrogen, or Cy.; alkyl;



Yield: 89%; HPLC R = 1.47 min (method A). MS m/z: 426 [M+H]+. 20 (f)
5-Amino-2-(2.2-difluoroethoxy)-4-(methvlamino)- N-(trans-4-trifluorometh14-

cyclahex-1-wi)-hanzasmide The sub-title compound was prepared from  pcr/EP2010/052799
5-nitro-2-(2,2-difluoroethoxy)-4-(methylamino)- N-(trans-4-trifluoromethyl-cyclohex-1-y1)-benzamide,
hydrogen and Pd /C in analogy to 25example 86c¢. Yield: 98%; HPLC R = 1.24 min (method A). MS
m/z: 396 [M+H]+. ()
N-(trans-4-Trifluoromethvl-cyclohex-1-v1)-1-methyl-2+E2-trifluoromethyl-541(tertbutylcarbonyl)-aminol-
methyll-phenvlamino)-6-(2,2-difluoro-ethoxy)-1H-benzimidazole-5- 30carboxylic acid amide The
sub-title compound was prepared from 5-amino-2-(2,2-difluoroethoxy)-4- (methylamino)-

N-(trans-4-triflé1959rﬁ®thyl-cyclohqﬁa%ﬁé%gﬁwpép}ggeﬁgdﬂﬁd%: -OH,
isothiocyanato-4-trifluoromethyl-benzy1)-pivaloylamide in analogy to example 72a, WO

2010/100249PCT/EP2010/05279% ¥45Xidiiz5 195 ki PRt D8 MM emicthoePAY -Mrs Al 678
tiVI+HP-. TLC: silica gel, DCM/EtQivg8:h [&Rier {08 groufisgHe litkyinfjagmmpeuard Dpiiereynthesized in
analogy tq the methods of preparglionmesaribed ahayre 18 Beflbirx s GEGBUGRISUSHret S miz
[M+H] Name 1H-NMR 96 H F2ZHCOCF, H/ N 0 664
=0, -NHy, -NH(C1.5 alkyl), N(Cys alkyl),, -OH, -OCy_s alkyl) or aryl,
heteroaryl [which iatter two groups can be substituted by one or
more substituents selecied from halo, OH, -CN, Cq.5 alkyl, OCi.5 alkyl
(which latter two alkyl groups are optionally substituied by one or

10 more fluoro atoms}];

each R represents independently halo, -OH, -CN, -NH;, -NH(C1.5 alkyi),

~N{C1.3 atkyh)z, ~OCy5 alkyl , -SCy; alkyl,
aryl, heteroaryl [which latter two groups can be substituted by one or

15 more substituents selected from halo, OH, -CN, C.3 alkyl, OCq3 alkyl
(which latter two alkyl groups are optionally substituted by one or
more fluoro atoms)], Ci.7 alkyl, C..7 atkynyl, Cs7 cycloalkyl,
4-7 membered heterocycloalkyl (which latter alkyl, alkynyi,
heterocycloalky! or cycloalkyl groups are optionally substituted by

20 one or more substituents selected from fiuoro, -CN, =0, -NH,,
-NH(Cy.3 alkyl), N(C1.3 alkyl),, -OH, OCyzalkyl);

the salts thereof, particularly the physiologicaliy acceptable salts thereof with organic cr

inorganic acids or bases.



N-(trans-4-Trifluoromethyl-cyclohex-1-yl)- 2-(2-trifluoromethy1-5-ifitert-
butylcarbonyl)-aminol-methy1}-phenylamino)-6-(2,2-difluoro-ethoxy)-1H- benzimidazole-5-carboxylic
acid amide bk slige gel, DCM/EtOH 95:5, Rf = 0.25. HPLC Rt = 1.35:pin:enaihnd-A) 97/ NO N
CH3H is626 N-(trans-4-Trifluoromethyl-cyclohex-1-y1)-1-methyl-2-(2-chloro-5-f1(tert-

151

2. Compounds according to claim1, namely compounds. of formula la

in which A, L, M, @% @°% @*% R, R%, R®, R®, R°, W, Z', Z% Z° have the same meaning as

defined in claim 1,

the salts thereof, particularly the physiclogically acceptable salts therecf with organic or

10 inorganic acids or bases.

3. Compounds according to claim1, namely compounds of formula ib
7
L N

N—R° b

15 inwhich A, L, M, &% @° Q% R", R®, R", R®, R®, R°, W have the same meaning as defined

in claim T,



butylcarbonyl)-aminol-methyll-phenylamino)-6-(2-fluoro-ethoxy)-1H- benzimidazole-5- carboxyllc aC|d
amide HPLC R =1.32 mm(method A) 98 F FCH /3 FONH N0 662 WO e
2010/100249BGJyER#4440/052799 143 Chemical structurel MS m/z [M-HEExe NaIHBs2799 -N MR
N-(trans-4-Trifluoromethyl-cyclohex-1-y1)-1-methy1-2-(2-chloro-5-{f(tertbutylcarbonyl)-aminol-methylI-
phenylamino)-6-(2,22-trifluoro-ethoxv)- 1H-benzimidazole-5-carboxylic acid amide TLC: silica gel,
DCM/EtOH 95:5, Rf = 0.43. HPLC Rt = 1.37 min (method A) Example 99
N-(trans-4-Trifluoromethyl-cyclohex-1-yl)- 157
2-(2-methoxy-54tert-butylcarbonyl)-aminolmethyli-phenylamino)-6-chloro-1H-benzimidazole-5-carbox
ylic acid amide (a)N-(3-Amino-4-methoxy-benzyl)-pivaloyl amide The sub-title compound was

prepared from“% %QHQB%@'E&B%BQP%JP&PM@%Q&%‘&any acceptabie salts thereof with organic or

inorganic acids or bases.

4, Compounds according to claim1, namely compounds of formula ic
5
R3 R’
b
A 1 R
L 7 .
N N—W
- ! \
T | >—N FRRrR M
Zi\za N H
6

in which A, L, M, R", R%. R%, R%, R®, R R" R®, W, Z', Z2, Z° have the same meaning as
defined in claim 1,
the salts thereof, particularly the physiologically acceptable salts thereof with organic or

16 inorganic acids or bases.

5. Compounds according fo claim1, namely compounds of formula id

in which A, L, M, R', R% R%, R* R% R’, R%, R" R°, W have the same meaning as defined
15 inciaim 1,
the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.



Inpivaloylchloride with TEA in analogy to example 1 b. Yield: 30%; MS tniz: 237 [M+H]+. WO
2010/100249PCT/EP2010/052799 144 (b) N-(3-Isothiocyanato-4-methoxv-benzyl)-pivaloylamide The

sub-title comppuRg Wasgrepared from N-(3-amino-4-methoxv-benzyn-pivalgyh suxigleswish
1,1'-thiocarbonvldi-2-pyridone in analogy to example id. 5Yield: 99%; MS m/z: 279 [M+1-1]4-. (c)

5-Nitro-2-chloro-4-fluoro-N-(trans-4-trifluoromethyl-cyclohex-1-y1)-benzamide The sub-title compound
was prepared from 2-chloro-4-fluoro-5-nitrobenzoic acid - which was converted into the corresponding
acid chloride with thionyl chloride - and 4-trans- 10triflgoromethyl-cyclohexylamine according to
example 70a. Yield: 100%; MS m/z: 369 [M+H]+. (d)
5-Nitro-2-chloro-4-amino-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-benzamide Conc. ammonia (0.8 ml)
was added portionwise at -10C to a mixture of 5-nitro-2-chloro- 154-fluoro-N-(trans 4
trifluoromethyRcyclok@xRoyfdseranias @V g HSasatngaRIM® WISRIE and it was stirred
overnight at room temperature. Water was added and the mixture was conc. i.vac.. The residue was
triturated with¥ater and filtered. Timechitorscake a8 Washebichigrevaterramdudritld theobtednethe crude

subtitle campound (MS ml z: 366\ HRek2Rof84ia carbon or sulfur atom;
5-Diamino-2-chloro-N-(trans-4-trifluoromethyl-cyclohex-1-y1)-benzamide 5-N
tro-2-chloro-4-amino-N-(trans-4-trifluoromethyl-cyclohex-1-y1)-benzamide was hydrogenated with
Ra-Ni in analdgy telsxhaipté, f6gicTke\cliurl ehyrackriitaln s disebilyaisats Witherftvilirthegapinidication. 25

N-(trans-4-Triflyoramethyleyeiohex-1-y1)- 2-(2-methoxy-5-{Rtert-butylcarbonv1)-
aminol-methyl)-phenylamino)-6-chloro-1H-benzimidazole-5-carboxylic acid amide The compound was
prepared from 4 5-diamino-2-chloro-N-(trans-4-trifluoromethylcyclohex-1-y1)-benzamide and

N-(3-isotpjocyanato-¢-pefigc bermdlpiealay armido catrmAlodo meaple 72a. Yield: 323%; MS
m/z: 580 [M+H]+. WO 2010/100249PCT/EP2010/052799 145 Example 100

(22010 Aot} 1. (2.2-o B T e S S A SR O S & iy
2-(2-chloro-5-{Rtert.butylcarbonyRaitiraiyrastrsiioRe iyl antro Fe4@ ZadiftisestaoXipm:
1-(2,2-difluoroethyl)-1H-benzokijimjgaz aletp-caboxmateprepargd s-analpgy 9 examwle@é a-d) and
4-bromoaniline where coupled usig ety Y D Ao B TR SR ts selected
from halo, OH, -CN, Cy; alkyl, OC..3 alkyl (which latter two alkyl
groups are optionally substituted by one or more fluoro atoms)i,
Cy alkyl, Cs7 cycloalkyl-Co~alkyt (which latter alkyt and cycloatkyl
groups are optionally substifuted by one or more substituents
20 selected from fluoro, -CN, =0, -NH,, -NH(C.; atkyl), -N{C+.a atkyl)s,
-OH, -OC4.5 alkyl);
or
aryl, heteroaryl, 4-7 membered heterocycloalkyt, all of which groups
are optionally substituted by one or more substituents selected from
25 halo, -CN,
-0C..3 aikyl, Cy7 alkyl, Cs7 cycioaikyl, {which latter alkyl and
cycioalky! groups are optionally substituted by one or more substitu-
ents selected from fluoro, -CN, -OC;zalkyl);

36 the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.



10Yield: (57%). TLC: silica gel, DCM/EtOH 9:1, Rf = 0.6. MS m/z: 698 [M+Hr. 146 Claims
1.Compounds of the general formula | N-Re 5 one of X and Yrepresents -N(R6)-; and the

otherrepresgrissNraedfd one of Z.', Z2 and Z3 independently represents eRe#pzafied¥F9and the other
two of Zi, 2 and Z3 represent -C(R7)=; 15 20 Q2, Q3 and Q4 R1 respectively represent -C(R2)=,

_C(R3) = and -C(R4)=; or any one or two of Q2, 03 or 04 may alternatively and independently
represent -N=; represents halo, OH, -CN; C1.3 alkyl, C2.6 alkynyl, 001..3 alkyl, which latter three
groups are optionally substituted by one or more substifuents selected from fluoro, -CN, =0, OH,
-OCH3, -0CF3; WO 2010/100249PCT/EP2010/052799 147 R2, R3 and R4independently represent
hydrogen, halo, -ON; 01-3 alkyl, 001_3 alkyl, which latter two groups are optionally
substituted by one or more substituents selected from fluoro-ON, 5=0, OH, -00H3, -00F3;
Rbindependefitly repre8BRHAJERIGERTY 1B 3MkAT BERsETSEetRel Itk BiEarbon atom which they are
bound to, form a 03-7 cycloalkylene ring, or a 4-6 membered heterocycloalkylene

RS represents hydrogen; Cq.s alkyl, Cascycloalkyl-Co.q alkyl, which latter

3 two groups are optionally substituted by one or more substituents
selected from fluoro, ~-OCH3, -NH{C.5 alkyl), N(C13 alkyl);

the salts thereof, particularly the physiologically acceptable salts thereof with organic or
inorganic acids or hases.
10

9. Compounds according to any of the preceding claims, wherein

R? R®and R* independently represent hydrogen, fluoro, chloro- or -CHj; optionally
substituted by one or more fluorine atoms;
15
the salts thereof, particularly the physiologically acceptable salts thereof with organic or
inorganic acids or bases.

10. Compounds according to any of the preceding claims, wherein
20

L represents -C(O)NH- or -S(O);NH-, which groups are bound to the
9-membered fused heteroaromatic scaffold via the carbon or sulfur

atom, respectively;

25 the salts thereof, particularly the physiologically acceptable saits thereof with organic or
inorganic acids or bases.

11. Compounds according to any of the preceding claims, wherein

30 each R’ represents hydrogen, halo, Cis alkyl-O-, Csscycloalkyl-Co.zalkyl-O-,
4-5-membered heterocycloalkyl-Cq.; alkyl-O- (in which latter three
groups the alkyl, cycloalkyl or heterocycloalkyl fragments are
optionally substituted by one or more subsiituents selected from



10ring; Rerepresents hydrogen or C1-3 alkyl; represents -0(0)-, -S(0)-, -S(0)2-, -0(0)0-, or
15-0(0)NRd-, which groups are bound to the nitrogen of the -NR4- moiety via carbon or sulfur atom;
Rdrepresen E]r r 01.3 alkyl; 20Mrepresents 01 _, alkyl, C3_, cycl @,ngfgﬂ)\ﬂ hich groups
are optiona@(gt% s‘%ﬁjﬁgﬁby one or more groups selected from fluoro, -Olg, -ON;, &I—th] H(01.3
alkyl), N(01.3 alky1)2, -001_3 alkyl, -SC1_3 alkyl, aryl, heteroaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH, 25-ON, 01_3 alkyl, 001_3 alkyl (which
latter two alkyl groups are optionally substituted by or}e or more fluoro atoms)], C1-7 alkyl, 027 alkynyl,
a5 .
C3_7 cycloalkyl-00_2 alkyl, 4-7 membered heterocycloalkyl-00_2alkyl (which latter alkyl, alkynyl,

heterocycloalkyl or cycloalkyl groggs-arecentionalbsHPsHERRY=S0NAN HrassSWhRtitUgRtSSelected
from fluoro, -ON, =0, -NH2, -NH(01.3 alwl%, N&?]is Ikxléz, -OH, -001.3 ?I%‘i WO
2010/100249PCT/EP2010/05279% 19 i B r8%§)f, RS RIS heTSey cloalkyl, all of which
groups are optionally substituted by one or more substituents selected from halo, -OH, -ON, -NH2,

-NH(01_3 alkyhle-dhiRLkralky blicORN3 iy sRBkBAlkybapth s tereand upiclatal-iwe-groups
can be substituted b{}( one or %ore substituents selected from halo, OH, -ON, C1-3 alkyl, -0C1,3 alkyl
a

(which latter tWO %ﬁwfzgar%ﬂ%g %ng)'tionally substituted by one or more fluoro atoms)], 01-7 alkyl, 02,2
alkynyl, C3.7 cycloalkyl, 4-7 membered heterocycloalkyl (which 10latter alkyl, alkynyl, heterocycloalkyl
or cycloalkyl grqups are optionally substituted by one or mare substituents selected from fluoro, -ON,

20, “NH2, -NHIGL.3 R MRS A AR 55, OO, Ti°E PRGNS F5HBeTEERts hycrogen: or 013 alkyl

R6represents hydrogen; Ci_5 alkyl, O3_6 alkynyl, 4-7 membered heterocycloalkyl-O02alkyl or
C3.7cycloalkyf002alkyl (which |afRieRSIHSRELIS e optrdnall sibisitath ByYbrretonfmahered
substituents 20selected from fluoretefdhhyF0, 01.3 alkyl, -OH, -001_3 alkyl, -NH2, -NH(01-3 alkyl),
N(01.3 alky1)2); 30 Ca.scycloalkyl-Copalkyl-, 4-6-membered heterocycloatkyl-Coalkyl,
phenyl-Cy.aalkyl-, 5-6-membered heteroaryl-Cs.aalkyl in which groups
the alkyi-, alkynyi-, cycloalkyi- and heterocycloalkyl-fragments are
optionally substituted by one or two substituents selected from R™
15 and the phenyi, thienyl and pyridyl fragments are optionally

substituted by one or two substituents selected from R*;

each R™ independently represents fiuoro, phenyl, Cyalkyl,-OC44atkyl which
latter two groups are optionally substituted by one to three fluoro
20 atoms;
each R represents independently fluoro, chioro, bromo, Cy.z alkyl,

-OC,.» alkyl which latter two groups are optionally substituted by one
or more fluoro;
25
the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.



each 1:27 independently represents hydrogen, halo, -ON, 01,7 alkyl, 02_7 alkynyl, 03.7 cycloalkyl,
Ci.5 alkyl-O-, C3.7cycloalkylCO_2 alkyl-0-, 4-7 membered heterocycloalkyl-00.2alky1-0-, (in which

latter six grwgz&ﬂgi@‘{g@, alkynyl, cycloalkyl or heterocycloalkyl fragments,afe.gptigRalysubstituted by
one or more substituents selected from fluoro, -ON, =0, OH, -001,3 alkyl, -NH2, -NH-01,3 alkyl, N(01,3

alky1)2 or by one or more 01.3 alkyl groups, which can be optionally substituted by one or more fluoro
atoms); or WO 2010/100249PCT/EP2010/052799 149 aryl or heteroaryl, which latter two groups can
be substituted by one or more substituents selected fyrgyn halo, OH, -ON, Ci.3 alkyl, -0C1_3 alkyl (in
which latter two groups the alkyl fragments are 5optionally substituted by one or more fluoro atoms);
represents -C(0)N(R8)-, -N(R8)C(0)-, -S(0)2N(R8)-, - N(R8)S(0)2-, - N(R8)C(0)N(R8)-, -0C(0)N(R8)-
or-N(R8)C(0)O-; loArepresents hydrogen, 018 alkyl, Cm alkynyl, aryl, heteroaryl, aryl-Ci_aalkyl-,
C38cycloalkyl130_3afianpardmerapisied laeiBYctyoroaiRRd0g SHIRG1 W IE8Etoaryl-C14alkyl-, in which
groups the alkyl-, alkynyl-, cycloalkyl- and heterocycloalkyl-fragments are optionally substituted by one
or more substitients selected frorsfR8a@adthenkbatd andbeleriod§ fragheesisare aptitaddly,
substituted by one or more substiyentsalerlediiam 308s 45 SubsRENE) bRRERINOBRGIdNe
following groups 00 00 0,110,11N TG 6N Ss Y ool

selected from fluoro, —OH, -CN, -NHz, phenyl, -CF3, Cq.; alkyl,

Cas cycloalkyl-Co.q atkyl;

or phenyl, 5-6-membered heteroaryl both of which are optionally

substituted by one or more substituents independently selected from

10 fluorg, chioro, methyl, -CF3, ~-OCH;;

the salis thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.

15 14, Compounds according to any of the preceding claims, namely compounds of
formuia e
R’
7-21
A R 1
i R
L N N—W
\> [
N H M
R7Z2 N H
Ls
723 R
20 R le
in which
A represents hydrogen, Ci.¢ alkyl, phenylpropargyl, phenyl,

Cascycioalkyl-Ce.palkyl-, tetrahydrofuranyl-Cozalkyl, pyrrofidinyt-

Co.calkyl, piperidin-Co.alkyl, pyridyi-Cszalkyl-, in which groups the
25 alkyl-, alkynyl-, gycloalkyl- and heterocycloalkyl fragments are

optionally substituted by one or more substituents selected from R



20 in which Vrepresents a bond, -CH2CH2-, -CH2CH2CH2-, wherein in each of the latter alkylene
groups one methylene [-(OH2)-] unit can optionally be replaced by an oxygen atom, a -NH- or -N(01.3

alkyl)- groug‘%pﬁ% ac methylene unit can optionally and independentl Eyﬂﬁﬂ Higggby one or two
of the following gro%%s: luoro, -ON, =0, -NH2, -NH(01.3 alkyl), N(C1..3 a?&gj‘?)fz, -OI—{, 5-0C1_3a|ky|);
each R8independently represents hydrogen, or C13 alkyl; WO 2010/100249PCT/EP2010/052799

157

and the phenyl and pyridyl fragments are optionaliy substituted by

one or more substituents selected from R*;

each R® independently represents fluoro, Ci.alkyl, -OCq.4akkyl in which latter
5 two groups the alkyl fragments are optionally subsiituted by one or

more fluoro atoms;
each R™ represents independently fluoro, chioro, bromo,

1w L represents -C{O}NH- or -S{O};NH-, which groups are bound fo the 9-
membered fused heteroaromatic scaffold via the carbon or sulfur

atom, respectively;

W represents -C(O)-, -S(O)p-;
15
M represents Cq4 alkyl, Ca.s cycloalkyl which latter two groups are
optionally substituted by one or more groups selected from fluoro,
—0H, -CN, -NHj,, phenyl, CFs;, Cq.2 alkyl, cyclopropyl-methyl;
or
20 represents oxetanyl or tetrahydrofuranyl, both of which groups are
optionally substituted by a CHs-group;
or phenyl, thienyl both of which are optionally substituted by one or
two substituents independently selected from fluoro or chloro,

25 R represents fluore, chloro, bromo, CHs, CH:F, CHF;, CF3, ~-OCH3;
R rapresenis hydrogen or fluoro;
R® represents hydrogen, Ci3 alkyl, Cascycloaikyl-Co.s aikyl, which latter

30 two groups are optionally substituted by one or more substituents
selected from fluoro, ~-OCH,, “NH(Cq.3 alkyl), N{C13 alkyl)z;



150 5 10 each R9' independently represents fluoro, -OH, -CN, =0, -NH2, -NH(01.3 alkyl), -N(01.,3
alky1)2,01,6alkyl, (in which latter four groups the alkyl, fragments are optionally substituted by one or
more substi d from fluoro, -ON, =0, -NH2, -NH(C1_3 alkyl), d%% -OH, -0C1_3
alkyl) or ary*?ﬁgtbg}%%l@%ﬁvhich latter two groups can be substituted by onlzl%é?ﬂu sgtlgtuents
selected from halo, OH, -ON, 014 alkyl, 001.,3 alkyl (which latter two alkyl groups are optionally
substituted by one or more fluoro atoms)]; each R"represents independently halo, -OH, -ON, -NH2,
-NH(01.3 alkyl), -N(C1.3 alky1)2, -0014 alkyl , -SOl_q%lkyl, aryl, heteroaryl [which latter two groups
can be substituted by one or 15more substituents selected from halo, OH, -ON, Ci.3 alkyl, 001_2 alkyl
(which latter two alkyl groups are optionally substituted by one or more fluoro atoms)], Ci alkyl, C2.7
alkynyl, 03-7 palkyl, 4-7 membered heterocycloalkyl (which latter. alkyl, alkynyl, heterocyclgalkyl or
cycloalkyl gro?éos! are optionally sﬂ%éﬁ?&?&j%ﬁf%@gﬂe%}ombgrg %ﬁ%(%{(t?iti?evﬁébg(l?etgte%{?%)rrt\%ﬁugtl)% q, -ON,
=0, -NH2, -NH(C1.3 alkyl), N(01,3aRijombCHbeB a3 ke tiensurdither@tdmsarticularly the
physiologically acceptable salts thereof with organic or inorganic acids or bases. WO

2010/100249PGI/EP2010/052799 151 2. Compounds according to claiml, namely compounds of
formula Ia-5 Al R72\? 02 snd]épenden%y epresemahyé)rogelgor fFuoro,

the salts thereof, particularly the physiclogically acceptable salts thereof with organic or

inorganic acids or bases.

1 18, Compounds according to any of the preceding claims, namely
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N-Rala Wi\ 5 in which A, L, M, C22, C13, C14, R1, R6, Ra, Rb, Rc, W, Z1, Z2, Z3 have the same
meaning as defined in claim 1,  the salts thereof, particularly the physiologically acceptable salts
thereof wit j inorganic acids or bases. 3.Compounds accordi Jf iml.. ely
compound%@?ﬁ&%ﬁg WO 2010/100249PCT/EP2010/052799 152 thép gg%ég ﬁie@é’%%grticularly
the physiologically acceptable salts thereof inorganic acids or bases. 4.Compounds according to
claiml, namely compounds of formula Ic  in which A, L, M, WI, R2, 123, R4, R6, W, Rb, Rb, W, Z1,
Z2, | have the same meaning as defined in claim 1, tE salts thereof, particularly the physiologically
acceptable salts thereof with organic or inorganic acids or bases. 5.Compounds according to claiml1,
namely compounds of formula Id in which A, L, M, R1, R2, R3, R4, R6, R7, R4, Rb, Rc, W have
the same meahixayEdadefined 15in claim 1, the satrg¢hsreof, particularly the physiologically acceptable
salts thereof with organic or inorganic aqid%@r\paggs\,\ \éVOg:ZO101100249PCT/EP20101052799 153
L Ll TN
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6.Compounds according to any of the preceding claims, wherein represents -0(0)-,
-S(0)2-, which groups are bound to the nitrogen 5of the -NRe- moiety via carbon or sulfur atom; the
salts thereoé B%%:H El%the physiologically acceptable salts thereof with Q(t:,qﬂﬁ;g %bq?.;gbanlc acids or
bases. to7.Compoun s according to any of the preceding claims, wherein represents 01-7 alkyl, 03.7
cycloalkyl, both of which groups are optionally substituted by one or more groups selected from: fluoro,
-OH, -ON, -NH2, -00143 alkyl, -SC1.3 alkyl, aryl [which latter 15aryl group can be substituted by one
or more substituents selected from halo, OH, -ON, C13 alkyl, 001.3 alkyl (which latter two alkyl groups
are optionally substituted by one or more fluoro atoms)], 01:7 alkyl, 03.7 cycloalky1-00_2-alkyl (which
latter alkyl and cycloalkyl groups are optionally substituted by one or more substituents 20selected
from fluoro, -OREaz@pleNH2, -NH(01_3 alkyl), -N(Etraethye )2, -OH, -001_2 alkyl); Or aryl,
heteroaryl, 4-7 membered heterocycloalkyl, all of which groups age optionally substituted by one or
more substituents selected from 2 IoH -ON, -0 : A 3-7 cycloalkyl, (which latter
alkyl and cycloalk]ﬂ groups are op su _ stituents selected from fluoro,
-ON, -0C1.3alkyl); 30the salts thereof pArti y thé physiologically acceptable salts thereof with
organic or inotganic acids or bases. WO 2010/100249PCT/EP5010/052799 154 8. Compounds

according to any of the preceding claims, wherein rogen; C1_5 alkyl,
C3_5cycloalkyl-0Q 1 alkyl, which latter.Stwo/grQups @- ptlan bstituted by one or more
substituents selected from fluoro, -O 1 % alkyl), N(C1_3 alky02; the salts thereof,
particularly the physiologically acceptable ts thereof with organic or inorganic acids or bases. 10 9.
Compounds according to any of the precedlng claims, whereln R2 R3 and R4independently represent
hydrogen, fluoro, chloro- or -CH3 optionally subs¥1u+qﬁ e fluorine atoms;
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15 the salts thereof, particularly the physiologically acceptable salts thereof with organic or inorganic
acids or bases. 10. Compounds according to any of the preceding claims, wherein 20 represents
-C(0O)NH- orwg(%)fg;lf\“;{ﬁ 4\é\/hich groups are bound to the 9-membgred fuseq,gﬁ}kegg%rﬂ%yﬁég scaffold via
the carbon or sulfur atom, respectively; 25the salts thereof, particularly the physiologically acceptable
salts thereof with organic or inorganic acids or bases. 11. Compounds according to any of the
preceding claims, wherein 30each R7represents hydrogen, halo, C1-5 alkyl-O-,
C3.5cycloalkyl-00_2alky1-0-, 4-5-membered heterocygloalkyI-OOZaIkyI-O- (in which latter three groups
the alkyl, cycloalkyl or heterocycloalkyl fragments are optionally substituted by one or more
substituents selected from WO 20101100249PCT1EP2010102799 155 fluoro, -0Ci.3 alkyl or by one
or more C1..3 katagleups, which can be optiondifywtibstituted by one or more fluoro atoms);  the
salts thereof, particularly the physiologically acggptaple salts thereof with organic or 5inorganic acids
or bases. 12.Compounds according #a any of thevprecgeiggs|a erein Arepresents hydrogen,
Phe @ rylft cloalkyl-00_2alkyl-,

by one or two substituents selected from R9a 15and the phenyl, thienyl and pyridyl fragments are
optionally substituted by one or two substituenﬁsenec d 0%90 25 each R9a each Rob
independently repy sents fluoro, phenykC12aik 1,@%]@ h latter two groups are optionally
substituted by oné™o three fluoro ato ct
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represents independently fluoro, chloro, bromo, C1.2 alkyl, -0C1_2 alkyl which latter two groups are
optionally substituted by one or more fluoro; the salts thereof, particularly the physiologically
acceptablegg% tﬁf f with organic or inorganic acids or bases. WO

201011002 %) é?lg%(%/XOlOSZ?QQ 156 13.Compounds according to any OF/%PZOI%%S@ ?r%g claims,
wherein Nirepresents C1_6 alkyl, 03-5 cycloalkyl, 4-6-membered heterocycloalkyl, 5all of which
groups are optionally substituted by one or more groups selected from fluoro, -OH, -CN, -NH2, phenyl,
-CF3, C1_2 alkyl, C3_5 cycloalkyl-00_1 alkyl, ol phenyl, 5-6-membered heteroaryl both of
which are optionally substituted by one or more substituents independently selected from 10fluoro,
chloro, methyl, -CF3, -OCH3; the salts thereof, particularly the physiologically acceptable salts thereof

with organic orlimengglric acids or bases. 1514.Cétrpoimnds according to any of the preceding claims,
namely compounds of formula le 20 in which Argpresents hydr@gen, Ci.6 alkyl, phenylpropargyl,

phenyl, C3.6cycloalkyl-00_2alkyl-, tetrahydrofura Lp@ P idinyl00_2alkyl,
piperidin-00_2alkyd, pyridyl-01_2alkyd- in w 25alkyf-, alkynyl-, cycloalkyl- and
heterocycloalkyl fragments are optio subsytu ed by one or more substltuents selected from R9'
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157 and the phenyl and pyridyl fragments are optionally substituted by one or more substituents
selected from R9b; independently represents fluoro, 01_2alkyl, -0C1..4alkyl in which latter two
groups the %!{ Izgr%%%%gts are optionally substituted by one or more quoroF(g?%(j)}E?)S' each
R9brepresents |n(1,iepend9ently fluoro, chloro, bromo, 10Lrepresents -C(O)I\r -or- t(‘fy)(gﬁﬁgl) which
groups are bound to the 9- membered fused heteroaromatic scaffold via the carbon or sulfur atom,
respectively; represents -0(0)-, -S(0)2-; 15 represents 014 alkyl, C3.6 cycloalkyl which latter two
groups are optionally substituted by one or more groups selected from fluoro, -OH, -ON, -NH2, phenyl,
CF3, 01,2 alkyl, cyclopropyl-methyl; or 20represents oxetanyl or tetrahydrofuranyl, both of which
groups are optionally substituted by a OH3-group; or phenyl, thienyl both of which are optionally
substituted by &memplevo substituents independesittpdelscted from fluoro or chloro, 25R1represents
fluoro, chloro, bromo, CH3, CH2F, CHF2, CE3, -00H3; R4repyesents hydrogen or fluoro; Rérepresents
hydrogen, C1,3 alkyl, C3,5cyclo 1-00_1 alfgyl lel Oteve groups are optionally substituted
by one or more sufstituents select , H{G1.3 alkyl), N(01,3 alky02; WO
2010/100249PCT/EP2010/052799 g 2répresents hydrogen, halo, -0C1_5alkyl, in which latter
group the alkyl is optionally substituteds{ one or more fluoro atoms; 5R7R7-73independently
represent hydrogen or fluoro; the salts théteof, particularly the physiologically acceptable salts thereof
with organic or inorganic acids or bases. 1015!@0nkpounds a@%gli\‘ng to any of the preceding claims,
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F 85868788 WO 2010/100249PCT/EP2010/052799 the salts thereof, particularly the
physiologically acceptable salts thereof with organic or inorganic acids or bases. 5 16. Compounds
according tq@%%m& Ereceding claims for use as phqrmaceuticals. . 1;51\%%%@%%@(:& '
composition comprising at least one compound according to any of claims 1 to 15 in admixture with a
pharmaceutically acceptable adjuvant, diluent or 113carrier. WO 2010/100249PCT/EP2010/052799
173 18.Compounds according to any one of claims 1 to 15 for the use in the prevention and/or
treatment of inflammatory diseases and associated conditions. 519.Use according to claim 18, wherein
the condition to be treated and/or prevented is pain.
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the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.

16. Compounds according fo any of the preceding claims for use as pharmaceuticals.

17. A pharmaceutical composition comprising at least one compound according {o any
of claims 1 to 15 in admixture with a pharmaceutically acceptable adjuvant, diluent or

16 carrier.
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18. Compounds according to any one of claims 1 {o 15 for the use in the prevention
and/or treatment of inflammatory diseases and associated conditions.

19. Use according to claim 18, wherain the condition {o be treated and/or prevented is

pain.



