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- CARBOXAM DES AS ANTI - | NFLAMVATORY AGENTS Field of the Invention This

i nvent i onwoebai®e4b0 novel conpounds, which are inhibitets/Ephotlog799

m crosomal 5prostagl andin E2 synthase-1 (nPCGES-1), pharnaceuti cal
conpositions containing them and their use as nedi canents for the
treatnent and/or prevention of inflammatory di seases and associ at ed

condi tions. Background of the Invention 10There are many acute and chronic
di seases/di sorders that are inflamuatory in their nature including but not
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aut oi nmune di seases, e.g. lupus erythenatodes, |ung diseases |ike asthma
and COPD. Current treatnment with non-steroidal anti-inflammatory drugs
(NSAI Ds) ardeleyt thploygatiaRe (cox)-2 inhibitors 15are efficacious, but show
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enzynes. The cycl ooxygenase (COX) enzyne exists in two 20forns, one that is

const it ut i Viaepsesikassenialed GoRAYORS| | s and tissues (COX-1), and one that in
nost cells and tissues is induced by pro-inflammtory stinmuli, such as
cytoki nes, during an inflammtory response (COX-2). COXs netabolise

ar achi doni Bagkprpund efifbe lantiene” i nt er medi at e prostagl andin H2 (PGH2). PGH2
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i ncl udi ng pgo-infl tory effects.. PGE2 in particular is known to be a
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COXs are t hapehed sidkrtact/psofigect ed t o cause adverse biol ogical effects. For
exanpl e, the non-selective inhibition of COXs by NSAIDs nay give rise to
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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 intermediate prostaglandin H, (PGH,). PGH, is further metabolized to other
prostaglandins 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



believed to give rise to cardi ovascul ar problens. An alternative treatnent
of inflammtory di seases that does not give rise to the above-nentioned

si de ef f egb0wpabdot hus be of real benefit in the cliniecrieP20@Nsionl ar, a
drug that preferably selectively inhibits the transformation of PGH2 to the
pro-inflammtory nedi ator 10PGE2 m ght be expected to reduce the

i nfl ammatory response in the absence of a correspondi ng reduction of the
formati on of other, beneficial arachidonic acid netabolites. Such

i nhi bition would accordlngly be expectedzto aIIeV|ate t he undesirabl e
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to be @b besed LTRamaltemaghly eelecte'ntforcﬁy%ﬁ hitenay i f@@PIDe&sed that better control of

asthma, and possibly also COPD, may be attained if the activity of both of the CysLT
receptors 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 C4 synthase may be mentioned. A FLAP inhibitor would also
decrease the formation of the proinflammatory LTB,.
mPGES-1, FLAP and leukotriene C,4 synthase belong to the membrane-associated

proteins in the eicosanoid and glutathione metabolism (MAPEG) family. Other members



In addition to their anti-inflammatory effect, nmPGES-1 inhibitors are al so
known to be of 15potential use in treating or preventing a neoplasia, for
exanpl e asodesgmoted in international patent applicati opcYRr2610/652584589.
The rationale behind this my stemfromthe fact that the production of
PGE2 is believed to pronote the formation, growh and/or netastasis of
neopl asias. As nPCGES-1 is often expressed with COX-2 in benign and

cancer ous neopl asias, the inhibition of GES-1 (rather than COX-2) may
cause the 20reduction of PGE2 and therefore nmPCGES-1 inhibitors may be

o o e Rl P S B BRSSPl 58 20, o
shoul d not M@SES)s Hor byellew!ak €nJatacabssae ket elh egehRespit. Gt Cdre Matdeent is
D o MR T MRl el R SRl SN e 5T P
I, 5 A LI ZIMARESs traljRlso&3Kibd intibitoQBadtivity towards oth€¥fakily Riehdees,\aiA J.M |
5 Hutchinson et al in J. Med. Chem. 38, 4538 (1995) and D. Claveau et al in J. Immunol.
170, 4738 (2003).The former paper also describes that such compounds 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 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 capable of inhibiting the action of the
proteins involved in the synthesis of the leukotrienes are also likely to be of benefit 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 PGE2 and therefore mPGES-1 inhibitors may be useful for the treatment of
benign or malignant neoplasias.
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 general knowledge.
25



one of X and Yrepresents

-N(R6) -

Z1, Z2 and Z3 independently represents -C(R7)= or

Z1, Z2 angoZsiompisesent
represent -C(R2)-=,

-ON;, 01_3 al kyl,
-ON, =0, OH, -00H3,

R4 i ndependently represe
which latter two groups

substituents selected fromfluoro, -QON,
i ndependent |y represent hydrogen,
car bon at o affirst kmbldiyneait.dén Bewgatetad formatanh a 03_7 cycl oal kyl ene ri ng,

- C(R7) =;
-C(R3)= and -C(R4) =;
may alternatively and i ndependently represent
02-6 al kynyl,
optional ly substit ut ed by one or
- 00F3;

001- 3 al kyl,

=0, OH,
01 3 al kyl,

4-6 nmenbered heterocycl oal kyl ene ring; 10

5

oneof Xand Y
the other

10

one of Z', Z2and Z°

15 @4 Q%and Q*

R1
20

I@H

2/ \Qs
R2 Q4
b
R N_RC
W
\
M

represents -N(R®)-; and

represents -N= ;

and the otherrepresents -N= ;
-N=; and the other two of
15Q2, B and 4 R1 20 pesmpediorsiryo

or any one or two of @2, @B or 4
_N:1
which latter three groups are
nor e substl tuents selected from fl uoro,
WO 2010/ 100249PCT/ EP2010/ 052799 5 R2, R3 and

E’E%'S%‘?%%@%Mp%@ﬁ;ﬁt@ . 0013 alkyl.

- 00H3,
or both together with the

10 one of

represents hal o, OH,

-00F3; 5 Ra, Rb

or a

independently represents -C(R”)= or -N=; and
the other two of Z', Z? and Z* represent -C(R")=;

respectively represent -C(R%)=, -C(R%= and -C(R*)=;

or any one or two of Q% Q* or Q* may alternatively and

independently represent -N=;

represents halo, OH, -CN;

C1.3 alkyl, C,6 alkynyl, OC,.; alkyl, which latter three groups are

optionally substituted by one or more substituents selected from

fluoro, -CN, =0, OH, -OCHa,, -OCFs3;



15 20 M 25 30 represents hydrogen or 01_3 alkyl; represents -0(0)-, -S(0)-
-5(0)2-, -0(0)0-, or C(O)NRd-, which groups are bound to the nitrogen of

t he - NRcnwbebi/mvomecar bon or sul fur atom represents hygreg®noonsde 3

al kyl; represents 01 _7 al kyl, 03_7 cycloal kyl, both of which groups are
optionally substituted by one or nore groups selected from fluoro, -OH,
-ON, -NH2, -NH(01_3 alkyl), N(01_3 alkyl)2, -001_3 alkyl, SCi1_3 alkyl,

aryl, heteroaryl [which latter two groups, can be substitut ed by one or nore
substituents selected fromhalo, OH ON’ 01_3 al kyl, 001_3 al kyl (which
latter two al kyl groups are optionally substituted by one or nore fluoro
atons)], 01 7 alkyl, 02_7 alkynyl, 03_7 cycloal kyl -00_2 al kyl, 4-7 nmenbered
het er ocycl &% RyandR* 2 al kmhe;(elddbnﬂiy leptesent hgfldk}gen laéldx,y@p\l,, het erocycl oal kyl

or cycl oal kyl groups are sti.tu one ubstituents
sel ected fromfluoro, - qu%@ eﬁk“ﬁn—‘f(rﬁ(ih% |group§\f(r8fp G ?'Kyl) 2, -OH,
-001_3 al kyl); WD 2010/ mmmﬁww@sgm%mﬁem ydlectbefremadanyd, -CK;- 7

menber ed het erocycl oal kyl , aég gﬁc @& groups are optionally substituted
by one or nore subst i t uent® ¢l -Prbm hal 0, -OH -ON, -NH2, -NH(01 3

al kyl), -N(01_3 alkyl)2, -001_3 alkyl, 5-SCl1_3 aI kyI aryl, heteroaryl
[which | at & wo groups can b bstltut re substituents

sel ect ed fltlthhal 0, Eﬁ?p%%egtv eﬁgﬂse”te%i na k%/?'krr'\;\m ch latter two

al kyl groups are opti onal dnybotiutageinien tvithl tHaycapiben albmmmneh fhleware)b@IrmlrtB)fb;mm 7
al kyl, 02_7 al kynyl, red clo whi ch
To1atter al kyl = al kynyl . HOrerBIAMsTete. B8 2y rempRyt raetieaient

optionably substituted byrntme or nore substituents sel ected from fl uoro,
-ON, =0, -NH2, -NH(01 3 alkyl), N(01_3 alkyl)2, -OH, 001 3alkyl)];

15R5r epresents hydrogen; or 01_3 al kyl; R6represents hydrogen; 01-6 al kyl,
03-6 al kynR®, 4-7 nenber e@presents hydrogen or Cy.3 alkyl;

w represents -C(O)-, -S(O)-, -S(0),-, -C(O)O-, 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 Cq3 alkyl;

20 M represents Cq.7 alkyl, Cs7 cycloalkyl, both of which groups are
optionally substituted by one or more groups selected from:
fluoro, -OH, -CN, -NH,, -NH(C_3 alkyl), N(C4.3 alkyl),, -OC,.5 alkyl,
-SC1.5 alkyl, aryl, heteroaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH,

25 -CN, C.3 alkyl, OC,.3 alkyl (which latter two alkyl groups are
optionally substituted by one or more fluoro atoms)],
C1.7 alkyl, C,7 alkynyl, Cs.7 cycloalkyl-Co alkyl, 4-7 membered
heterocycloalkyl-Co_; alkyl (which latter alkyl, alkynyl,
heterocycloalkyl or cycloalkyl groups are optionally substituted by

30 one or more substituents selected from fluoro, -CN, =0, -NH,,
-NH(C,3 alkyl), -N(C+.3 alkyl),, -OH, -OC.5 alkyl);

or



het er ocycl oal ky1l-00_2 al kyl or 03_7cycl oal kyl-00_2 al kyl (which latter four
groups are optionally substituted by one or nore substituents 20sel ected
from fl uowo,20tod2450, 01 3 al kyl, -OH, -001_3 al kyl, - Nper/Epdii032780 al kyl ),
N(01_3 alkyl)2); 25 30 each R7 independently represents hydrogen, hal o,
-ON, 01_7 alkyl, 02_7 al kynyl, 03_7 cycloal kyl, 01_5 al kyl -G,

03 _7cycl oal kyl 00-2 al kyl - O, 4 7 menbered het erocycl oal ky1-00_2 al kyl -

(in which latter six groups the alkyl, alkynyl, cycl oal kyl or

het er ocycl oal kyl fragments are opti onaII substi tuted by one or nore
substituents selected fromfluoro, -ON, =0, OH, -001_3 al kyl, -NH2,

-NH 01 3 alkyl, N(0O1 3 alkyl)2 or by one or nore 01 3 al kyl groups, which
can be optionally substi takdeleyopyies-Brmemibeed heteraryabalke) all of Which groups
2010/ 100249PCT/ EP2010/ 052799 r..het eroar which . latter t r oups
can be substituted by oned@PPHTeY suBLiEh B BEe ol uipopt B eI A bx,
01 _3 al kKI vl f halo, -OH, -CN, -84 -8Hed lgyallky()i m(gmb &lkyl),21a®[; dlkyg

gr oups e al ky ragmentg are S one_or

fluoro atoms); Lrepresents: Ca ﬁ?%) eero%(lr(/ﬁﬁ’?'é tyﬁr?w%?%a“ﬁmfﬁég@, -

N(R8) S(0)2-, N(R8)0( 0) N( R&))stlwted(l@(d)ﬂel\d(r%re sObstHLN(rﬁ%Béé%(ﬂéd)frOmI% €pt,esent s
hydr ogen, 01 8 al kyl, yn oar. 01 3a1ky1-
03_8cycl oal kyl - 00 3a1ky1- %'\gd; e$§ 5@”@ Qiqt%éf M}G@r%’ﬁl&ﬁ

het eroaryl -01_3alkyl-, i nomlonally glb@t:tp&dttiye)neld{ymore flabrb)anzyhs)] quelkgzlal kyl -

and heterocycl oal kyl -frag o] onal subst nor e
substituents sel ected froﬁiE gyg[\g?s ﬁ Iqaggyy 7&?? S[F?é (}éf’et ?//C'??q‘gydﬁ‘@'?f% are
optionably substituted bylateealioj, aigme, Belﬂesicytluanm)rsxail@ltyedrdup@m@b O

A-L-together represent Ongptl%fnaﬁy subsptu{e% no%e%r cpre subs(gltuen?s selected from

fluoro, -CN, =0, -NH,, -NH(C1.3 alkyl), N(C1.5 alkyl),, -OH,

-OC.zalkyl)];
15 R® represents hydrogen; or Cq_3 alkyl;
R® represents hydrogen; Cq.5 alkyl, Cs alkynyl, 4-7 membered

heterocycloalkyl-Cy.; alkyl or Cs;cycloalkyl-Cq., alkyl (which latter four
groups are optionally substituted by one or more substituents

20 selected from fluoro, -CN, =0, C43 alkyl, -OH, -OCy_ alkyl, -NH,
-NH(C,3 alkyl), N(C4.3 alkyl),);

each R’ independently represents hydrogen, halo, -CN,

Ci.7 alkyl, C,.7 alkynyl, Cs.7 cycloalkyl, C4.5 alkyl-O-, Cs 7cycloalkyl-

25 Co-2 alkyl-O-, 4-7 membered heterocycloalkyl-Cy., alkyl-O-, (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, -OC,_; alkyl, -NH,, -NH-C.; alkyl,
N(C1.3 alkyl), or by one or more C..3 alkyl groups, which can be

30 optionally substituted by one or more fluoro atoms);

or



0,110,11 NS, Th\IS 1IN in which Vrepresents a bond, -O0H20H2-,

- OH20H20H2-, wherein in each of the latter al kylene groups one nethyl ene

[ - (CH2) - ]wonoio@etaoopti onal |y be replaced by an oxygen atemp2@onbioo or
-N(C1_3 al kyl)- group and 25each nethylene unit can optionally and

i ndependently be substituted by one or two of the follow ng groups: fluoro,
-ON, =0, -NH2, -NH(01_3 alkyl), N(O01_ 3 al kyl)2, -OH, -001_3alkyl); each
R8i ndependent|y represents hydrogen, 071 3 alkyl; 8 5 10 15 20 each R9a
each R9b i ndependently represents fluoro -OH, ON, =0, -NH2, -NH(C1_3

al kyl), -N(C1_3 al kyl)2, -0Cl_6al kyl, G _salkyl, (in which latter four
groups the al kyl, fragnents are opti onaIIy substitut ed by one or nore
substituents sel ected froafylfdrumeroarymhlchwatterNﬂ?groubﬂs-l(;é)rigésabsk‘ylhéd bINOREL_ 3

al kyl1)2, -OH, -001_3 al kyI or a I | at t groups
can be substituted by one° Orﬁt?‘r“égtgﬁﬂg? F‘?ﬁ% i’ﬁog‘é?aé%?ﬂé 'ﬁ\‘o IWOI, OH, - ON,
01_3 al kyl, 001-3 al kyl (\M#C,chulkyatin ehichudttea iy rogps thesalia &agxlﬂbht@ﬁa&é |y

substlt t ed by one or nore flu ) reser ts independently hal o,
LR N, RHCo1 3 SRy oRp R e e R Ry S

aI kyI aryl, het eroaryl [which latter two groups can be substituted by one
or nore substituents selected fro 8 8% 0 | keyl = 3.al kyl
(which latter two al kyl ¢F8pE" Sr g@ﬁ@&h%@@@ﬂ’st%ﬁpggﬁ%’y'B‘%g%%&)ﬁbre
fluoro atons)], 01_7 al kyl N(RIZ(D)R{Réy-NOC(QORRP)-cypcINgRY)RyD)O-4- 7 menber ed
het er ocycl oal kyI (which latter al kyl, alkynyl, heterocycl oal kyl or

cycl oal kyl groups are optionally substituted by one or nore substituents
sel ectad from fl uoro, C]\f,epre(%entsﬁrlyiarogeNHC&Jallajl aCle)dIkynyING 1L hateaddeyll) 2, - OH,

001 STyl e 2al L B0 P LR e, LR P02 BRI EBl Yooy
alkyl-Co.salkyl-, heteroaryl-C4.salkyl-, in which groups the alkyl-,
alkynyl-, cycloalkyl- and heterocycloalkyl-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 one of the following groups

20
in which
\' 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 following groups: fluoro, -CN, =0,
-NH,, -NH(C1.3 alkyl), N(C1.5 alkyl),, -OH, -OC,_salkyl);

each R® independently represents hydrogen, or Cq_3 alkyl,



WO 2010/ 100249PCT/ EP2010/ 052799 9 In a second enbodi nent, in the general
formula |, ALIZi YIRS O>NRL Z3X Q)/ '®B Z. .------- -64 Ra RNNRc W\ M|
i n whi ch woeonfiossand Yrepresents -N(R6)-; and the ot heptepres@nsso 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)=; @, B and Urespectively represent
-C(R2)=, -C(R3)= and -C(R4)=; 15o0r any one or two of @2, B or 4 may
alternatively and i ndependently represent8 - N=;

each R* independently represents fluoro, -OH,

-CN, =0, -NHa, -NH(C.5 alkyl), -N(C4.5 alkyl),, -OCj.salkyl, Ci.salkyl,
(in which latter four groups the alkyl, fragments are optionally

5 substituted by one or more substituents selected from fluoro, -CN,
=0, -NH,, -NH(C1.3 alkyl), N(C1.5 alkyl),, -OH, -OC;.3 alkyl) or aryl,
heteroaryl [which latter two groups can be substituted by one or
more substituents selected from halo, OH, -CN, C.;5 alkyl, OC,.; alkyl
(which latter two alkyl groups are optionally substituted by one or

10 more fluoro atoms)];

each R® represents independently halo, -OH, -CN, -NH,, -NH(C .5 alkyl),

-N(C4.3 alkyl),, -OCy5 alkyl , -SCy_3 alkyl,
aryl, heteroaryl [which latter two groups can be substituted by one or

15 more substituents selected from halo, OH, -CN, C.;5 alkyl, OC,.; alkyl
(which latter two alkyl groups are optionally substituted by one or
more fluoro atoms)], Cy7 alkyl, C,.7 alkynyl, Cs7 cycloalkyl,
4-7 membered heterocycloalkyl (which latter alkyl, alkynyl,
heterocycloalkyl or cycloalkyl groups are optionally substituted by

20 one or more substituents selected from fluoro, -CN, =0, -NH,,
-NH(C1.3 alkyl), N(C4.3 alkyl),, -OH, OCy_salkyl);

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

inorganic acids or bases.



Rlrepresents hal o, OH -ON 01 3 alkyl, 02-6 al kynyl, 001-3
al kyl, which latter three groups are 20optionally subst|tut ed by one or
nor e subswt)tzuﬁ]m)sz@el ected fromfluoro, -ON, =0, OH -00dREP200/682799 VO
2010/ 100249PCT/ EP2010/ 052799 10 R2, R3 and R4 independently represent
hydr ogen, halo, -ON, 01 _3 al kyl, 001-3 alkyl, which latter two groups are
optionally substituted by one or nore substituents selected fromfluoro,
-ON, =0, OH, -00H3, -00F3; 5 Ra , Rb i9ndependently represent hydrogen,
01_3 alkyl, or both together with the carbon atom which they are bound to,
forma 03_7 cycloal kyl ene ring, or a 4-6 nenbered heterocycl oal kyl ene ring;
10 Rci ndependently represents hydrogen or 01_3 al kyl; Wepresents
-0(0)-, -S 0 (Q) - N Rc-, which groups are bound
to the ni tﬁrgéesﬁcor%(?rﬁ&d"ﬂﬁq %tﬂeg?%r\alli]fzgm%ﬁjon or sulfur atom Mepresents
01 7 alkyl, C3_7 cycloal kyl, both of whi ch groups are either

unsubstituted or substituted by one or nore fluoro atons; 20or

I@H

Q / \ Q°
R )=a'
b
R /N_RC |
W
5 M
in which
one of Xand Y represents -N(R°®)-; and
the other represents -N= ;

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%4 Q*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;
C1.3 alkyl, C,6 alkynyl, OC,.; alkyl, which latter three groups are
20 optionally substituted by one or more substituents selected from
fluoro, -CN, =O, OH, -OCHj;, -OCF3;



01 7 alkyl, 03_7 cycloal kyl both of which groups are substituted by one or
nore groups selected from OH -ON, -NH2, -NH(Cl1_3 alkyl), NC1_3 al kyl) 2,
-001- 3 alwwpl2010/100249 SC1_3 al kyl, arycr/eresensany|
[which latter two groups can be 25substituted by one or nore substituents
selected fromhalo, OH, ON, 01_3 alkyl, 001-3 alkyl (which latter two

al kyl groups are optionally substituted by one or nore fluoro atons)], 01 7
al kyl, 02_7 al kynyl, 03-7 cycl oal kyl, &rocycloalkyl (which latter alkyl,
al kynyl, heterocycl oal kyl or cycloalkyl é oups are optionally 30substituted
by one or nore substituents selected fromfluoro, -ON, =0, -NH2, -NH(01_3
al kyl'), -N(01_3 alkyl)2, -OH, -001-3 alkyl); WD

2010/ 10024 FRBR7 &RPRI0/ 052in8&chtienty rebresbet edemyey| halbettdr ocycl oaI kyl, all of

L ok Ay TS ey 7 O Y SISO AR oS MRS HR S, 0o
al kyl, -SC1_3 al kyl, 5ar ydubstiteterirgesnd or(dre shbdtaddnes sélme@frauﬁmoaarcm;e
substityted by one or nore.supst en selected fromhalo, OH -QON, 01 3
al kyl, 001_3 al kyl (which" @a#ﬁe#ﬁéﬁ% éﬁﬁ groups are optionally
substituted by one or nore fluoro atons)] 01_, alkyl, 02_7 al kynyl, 03-7
cycl oal kyl t erocycl oal k

oa ich latter, 10 alk kynyl ,
het er ocycl & Eyl or cycl o'ﬁ%f‘ﬁ@ﬂ%\gg?@urﬁgreﬁ?%t é{qggﬁa%ﬂ %/alg\dbstl tuted by one or
nore substituents sel ect e@ttfdtmmgfeiheownh the@drbarDatomNir¢h thisliaeslb&unall thyfoym

N(01_3 alkyl)2, -OH, -001_3alk h 0 | kyl; 15
Rgreﬁr egent/s) hydr ogen; 01% ?'élo dlky%eémgﬁs%rey%nﬂ %@@%’g§@§9?éct¥lc&’§%}’%8?y

cycl oalikyl (which latter drmyir groups are opti onaIIy substituted by one or
nore substituents selected fromfluoro, -ON, =0, 01_3 alkyl, 001_3 alkyl);
20 25 30 each R7 independently represents hydrogen, halo, -ON, 01-7 al kyl,
02-7 al kynR®, 03_7 cycl oahlgpendettllrepreabhtylnydroded or Cy.chlkd] Kyl ,

003_7het erocycl oal kyl, in which groups the al kyl fragnments are optionally
substituted by one or nore substituents selected fromfluoro, -ON, =0, OH,
-001_3 al kyw, -NH2, - NH OkpiesahtsyC(O)-, -S(0O)-, -S(0),-, -C(O)O-, or

15 -C(O)NR®-, which groups are bound to the nitrogen of the -NR"-

moiety via carbon or sulfur atom;

M represents Cq.7 alkyl, Cs7 cycloalkyl, both of which groups are either

unsubstituted or substituted by one or more fluoro atoms;

20 or
C+.7 alkyl, Cs7 cycloalkyl both of which groups are substituted by one
or more groups selected from
-OH, -CN, -NH,, -NH(C1.3 alkyl), N(C1.3 alkyl),, -OC,.5 alkyl,
-SC1.5 alkyl, aryl, heteroaryl [which latter two groups can be

25 substituted by one or more substituents selected from halo, OH,
-CN, C.3 alkyl, OC,.3 alkyl (which latter two alkyl groups are
optionally substituted by one or more fluoro atoms)],
C1.7 alkyl, C,7 alkynyl, Cs.7 cycloalkyl, heterocycloalkyl (which latter
alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are optionally

30 substituted by one or more substituents selected from fluoro, -CN,
=0, -NH,, -NH(C1.5 alkyl), -N(C4.3 alkyl),, -OH, -OC.3 alkyl);

or



N(01_3 al kyl)2); or aryl

substituted by one or

nore substituents sel ected from hal o,

or heteroaryl, which latter two groups can be

al kyl ,  ORb2810adobb (in which latter two groups the al kycrfrPaguomeizs ar e
optionally substituted by one or nore fluoro atons); Lrepresents

-0(0) N(R5) -

-N(R5) 0(0) -

-S(0)2N(R5)-, - N(R5)S(0)2-, N(R5)0(0)N R5)-

-00(0)N(R5)i or -N(R5)0(b)0-; WO 2010/100249PCT/EP2010/052799 12
Arepresents 01 8 al kyl,

C3_8cycl oal kyl

het er oar yl

and heterocycl oal kyl

03_8 al kynyl , ii het eroaryl, aryl-Cl_3al kyl ene,
- 00_3al kyl ene, heterocyclo
- C1_3al kyl ene

o g B Padl B R ok Bl ot wibS oS srecsipndl '

kyl CO_3alky1l,

substituents selected f ro:mbBﬁtamirbj/ drizcoranore sabslitlhetesaectyd frébmagrenOB, ar e
optionally substituted by b; represent one of the
follow ng groups 10 0 1 chg HH Hﬁf; M@%%h&ﬁ§1 Rﬁ'

10

15

20

25

30

R5

each R’

-OCy alkyl, -SCy_3 alkyl,

aryl, heteroaryl (which latter two groups can be substituted by one or
more substituents selected from halo, OH, -CN, C.;5 alkyl, OC,.; alkyl
(which latter two alkyl groups are optionally substituted by one or
more fluoro atoms)],

Ciralkyl, C,.7 alkynyl, Cs.7 cycloalkyl, heterocycloalkyl (which latter
alkyl, alkynyl, heterocycloalkyl or cycloalkyl groups are optionally
substituted by one or more substituents selected from fluoro, -CN,
=0, -NHg, -NH(C.3 alkyl), N(C1.3 alkyl),, -OH, -OC_salkyl);

represents hydrogen; or Cq_3 alkyl;

represents hydrogen; Cq.3 alkyl, Css alkynyl, heterocycloalkyl, or
cycloalkyl (which latter four groups are optionally substituted by one
or more substituents selected from fluoro, -CN, =0, Cq.3 alkyl,
-OC..3 alkyl);

independently represents hydrogen, halo, -CN, C¢.7 alkyl, C,7
alkynyl, Cs7 cycloalkyl, -OC_3 alkyl, -OCs ;cycloalkyl,
-OCssheterocycloalkyl, in which groups the alkyl fragments are
optionally substituted by one or more substituents selected from
fluoro, -CN, =0, OH, -OC.3 alkyl, -NH,, -NH-C_; alkyl,

-N(C43 alkyl),); or

aryl or heteroaryl, which latter two groups can be substituted by one
or more substituents selected from halo, OH, -CN, C_3 alkyl,

-OC.3 alkyl (in which latter two groups the alkyl fragments are

optionally substituted by one or more fluoro atoms);

represents -C(O)N(R®)-, -N(R®)C(O)-, -S(O),N(R®)-, - N(R®)S(O),-,
-N(R®)C(O)N(R?®)-, -OC(O)N(R®)- or -N(R®)C(O)O-;

OH, -ON 01 3



in which Vrepresents a bond, -CH2-, -OH20H2-, -OH20H20H2-, wherein in each
of the latter al kylene groups one nethylene [-(CH2)-] unit can 15optionally
be repl acgd 20/@m40xygen atom a -NH or -NH(01_3 al kyl pcgrepupoastoeach

met hyl ene unit can optionally and i ndependently be substituted by one or

two of the follow ng groups: fluoro, -ON, =0, -NH2, -NH(01_3 al kyl),
al kyl)2, -OH, -001 3alkyl); 20 each R8i ndependently represents hydrogen,
01 3 alkyl; N\N each R9ai ndependently r%)resents fluoro, -ON, =0, -NH2,

-OH, 01_3alkyl, -001_3alkyl, -NH(01_3 al
| atter 25three groups the alkyl

N(01_3

1), -N(01_3 alky1)2 in which

or

fragnents are optionally substituted by one

or nore substituents selected fromfluoro, -ON, =0, -NH2, -NH(01 3 al kyl),

N(01_3 al kyl) 2,

or
A-L-

10
in which
Vv

15

20
each R®
each R%

25

- OH,

- 001reBreakkig| G s NI, 201 QYO 24H9IPRFEEFA2A10/ 052799

aryl-Cq.salkylene, Csgcycloalkyl-Cosalkylene, heterocycloalkyl-
Co-salkyl, heteroaryl-C.;alkylene, in which groups the alkyl-, alkynyl-,
cycloalkyl- and heterocycloalkyl-fragments are optionally substituted
by one or more substituents selected from R* and the aryl and

heteroaryl fragments are optionally substituted by R*;

together represent one of the following groups

O

NS s

represents a bond, -CH,-, -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

—NH(C1.3 alkyl) group and each methylene unit can optionally and
independently be substituted by one or two of the following groups:
fluoro, -CN, =0, -NH,, -NH(C1.3 alkyl), N(C1.3 alkyl),, -OH,
-OC1.zalkyl);

independently represents hydrogen, or Cq_3 alkyl,

independently represents fluoro, -CN, =0, -NH,, -OH,

Cisalkyl, -OCq.salkyl, -NH(C1.3 alkyl), -N(C+.5 alkyl), in which latter
three groups the alkyl fragments are optionally substituted by one or
more substituents selected from fluoro, -CN, =0, -NH,,

-NH(C1.3 alkyl), N(C1.3 alkyl),, -OH, -OC_3 alkyl;



13 5 10 each ROb represents independently halo, -OH -ON, -NH2, -NH(01_3
al kyl), -N(01_3 alkyl)2, -001-3 alkyl , -SC1L 3 alkyl, aryl, heteroaryl
[ whi ch | aybeniodyaeagr oups can be substituted by one or mpre/rpodsiosizaent s
selected fromhalo, OH, -ON, 01_3 alkyl, 001-3 alkyl (which latter two
al kyl groups are optionally substituted by one or nore fluor atons)], 01 7
al kyl, 02_7 al kynyl, 03-7 cycloal kyl, heterocycl oal kyl (which |atter alkyl,
al kynyl, heterocycl oal kyl or cycl oal kyl oups are optionally substituted
by one or nore substituents selected fromfluoro, -ON, =0, -NH2, -NH(01_3
al kyl), N(01_3 alkyl)2, -OH, 001_3alkyl); the salts thereof, particularly
the physiologically acceptable salts thereof with organic or inorganic
acids or baselsR®™5 A furtiepresentsoiapenderndty hahe -QiH e tNHvER(E Qrallodnpr i ses
conpounds of the general mul , mely, c oupds of formula la N\\ H
yNR N 6)/ ' 3 RQQRa'-“@QM%'F%i?"?aV\?\'%M'%?‘@, Rl, R6, Ra, Rb, Rc,
Wané, Z2, Z3 Eave Ithe Sﬂml, hfet@njang [\msicrlm mﬁlbim&f]brbnpwan bﬁsuusﬂtufydetgadieng o
enbodi nents, the salts thereo articul ar t he [ | ca cept e
salts {nr%;er eof with or gani'@orc?rsqbﬁ@w@%{[ﬁist‘?le @Fﬁ@”b?alﬁ’;@%s'e'\ﬁ%“ a|kyP’IO%C1'3 Ayl
(which latter two alkyl groups are optionally substituted by one or

more fluoro atoms)], C4.7 alkyl, C,.7 alkynyl, Cs7 cycloalkyl,
heterocycloalkyl (which latter alkyl, alkynyl, heterocycloalkyl or
cycloalkyl groups are optionally substituted by one or more

10 substituents selected from fluoro, -CN, =0, -NH,, -NH(C_; alkyl),
N(C1.3 alkyl),, -OH, OC.zalkyl);

the salts thereof, particularly the physiologically acceptable salts 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

0
L\(/Z1 N H
| >N R
e
\ 7/ N\
R Qz ,Q3
R )—Q'
b
R N—R° la
W

20 inwhich A, L, M, @% @ Q% R", R®, R R®, R%, W, Z', Z2, Z* 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.



WO 2010/ 100249PCT/ EP2010/ 052799 14 A further enbodi nent of the present

i nvention conprises conpounds of the fornmula I, nanely conpounds of formula
b N H NRd2bloyiobd ° 3 R Q Ra -64 R NRc /  wnn | b peirersbiookz7de L, M
@, B, 4, Rl, R, R/, Ra, Rb, Rc, Whave the sane neaning as defined in
any of the preceding enbodi nents, the salts thereof, particularly the
physi ol ogi cally acceptable salts thereof with organic or inorganic acids or
bases. A further enbodi ment of the esent invention conprises
conpounds of the formula I 10nanely cong unds of formula Ic in which

Pean ng as AR ARRPAREAR o ERE BEGLEN (RS ES G RERYER 4 e Ber e

t her eof, pamatnemdcmrlidqand@effphmﬂadb ogically acceptable salts thereof with
organi c or inorganic acids or bases. WD 2010/ 100249PCT/ EP2010/ 052799

/lx R
L N H
\>—N R'
R’ N —
\ 7\
&7 R® Q2 ,Q3
Ul
b
R N-FR° b
/
W
\
M

5 inwhich A, L, M, @4 Q% Q% 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 salts thereof with organic or
inorganic acids or bases.

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

10 namely compounds of formula lc

I_

in which A, L, M, R', R%, R%}, R%, R®, R?, R°, R°, W, Z', Z2, Z® have the same meaning as
15 defined in any of the preceding embodiments,
the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.



15 A further enbodi nent of the present invention conprises conpounds of the
formula I, nanmely conpounds of formula Id 5 inwhich A, L, M al, R2, R3,
R4, R6, Ryoay106a9 | R, Whave the sanme neani ng as def ipgegpesnomdmyroof the
precedi ng enbodi nents, the salts thereof, particularly the physiologically
acceptabl e salts thereof with organic or inorganic acids or bases. 10ln a
further enbodinent, in the general formula |, AL L, M @, B, A4, R, R2
R3, R4, R5, R6, R7, Ra, Ro, IR, X Y, Zi Z2, Z3 have the sanme neani ng as
defined in any of the precedi ng enbodi ne ?s and Wepresents -0(0)-,
-S(0)2-, which groups are bound to the nitrogen 150f the -NRc- noiety via
the carbon or sulfur atom the salts thereof, particularly the

physi ol ogi @efuttiiercasisqiirabhtef da presdrit dmvenfionddniprisegaompowrdsiofitredfarmaadci ds or
bases. WO 201gv/ 100249PCT£§P2%% 052799 16 In a further enbodinent, in the
gener al f oG qo,m%unE?o ,rm &, al, R2, R3, R4, R5, R6, R7, Ra, Rb,
IR, W X Y, tl, Z2, Z3 have the sane neaning as defined in any of the
precedi ng enbodi nents and 5 Mepresents 01-7 al kyl, C3_7 cycloal kyl, both
of which groups are optionally substitutBd by dhe Qr nore groups sel ected
fromfluoro, -OH -ON, -NH2, -001-3 alkyl, Z1 3Ral kyl, aryl [which latter
aryl group can be substitutgd b3R7one 1 y jffuent s sel ected 10from
halo, OH, -ON, 01 _3 alkyl, 001-3 g( atter two al kyl groups are
optional |y substituted by ohe fl uopodtoms)yTVW1_7 al kyl, 03-7

cycl oal ky1-00_2-al kyl (which | aNgyl yand qucheal Ky, groups are
optionally substituted by ope af porg,/sublHtituents selected fromfluoro,
-ON, =0, -NH2, -NH(01_3 alRyl), FN(O A3 al ky02, 15-CH, -001-3 al kyl); or
aryl, heteroaryl, 4-7 menbered hgterodycloal kyl . all of which groups are
optionabkly substituted by one or nore substituéﬁts sel ected from hal o, -ON,
20- 0013 aliihicn &L, MEIRIVR?. FOSRT 19 R 0t IR ke (WG AL & bkt o8Mine
cycl oal kyl ‘groups "are opti onalf substituted by one or nore subStituents
sel ect ed froany ¢fitbe oreceding entodin®iky 1) ;

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

inorganic acids or bases.

10 In a further embodiment, in the general formula I, A, L, M, @%, @, @* R', R?, R>, R*, R®,
Ré, 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)-, -S(O),-, which groups are bound to the nitrogen

15 of the —NR°- moiety via the carbon or sulfur atom;

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

inorganic acids or bases.



the salts thereof, particularly the physiologically acceptable salts
thereof with organic or 25inorganic acids or bases. In a further

enbodi menyo 201v/fobeogeneral formula I, A L, M @, @B, @¢r/Erio082799R3, R4,
R5, R7, Ra, Rb, IR, W X Y, tl, Z2, Z3 have the sane neani ng as defined
in any of the precedi ng enbodi nents and 30 WD 2010/ 100249PCT/ EP2010/ 052799
17 the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids ) bases. In a further enbodi nent,
in the general formula |, A L M @, Qg &4, R, R5, Rs, R7, R5a,

lea, Ra, Rb, IR, W X Y, Z1, Z2, Z3 have the sane neaning as defined in
any of the 5precedi ng enbodi nents and R2, R3 and R4i ndependently represent

hydr ogen, f r I - OF = ' Iy aSuBSE idaubedy1by2 e or, e
PYoroaen A4S0 s B9 fer T 1 BB PPN pSERS: K S O BRI TR
accept abl e RIaRt, R"t R MoX, YaiZ' hZ’oZjbaNecthe sainaonepmiiccasedsfined iy anyaefdhe In a

further entbq)éﬁe%%temgdai,ﬁ%sgﬁ@eral formulal, A L M @ Q& &4 R, R
R3, R4, sR5, R6, R7, Ra, , IR, W X, Y, Z1, Z2, Z3 have the sanme neani ng

as defined in any of the 15precedi ng enbodi nents and each R9a

i ndependentMy represents ®pigseats C1aRIkyGiCss gyKgalkyl.-twdh obbahirly grauns @fsi ch
latter two groups the al kyly Rgﬁgsg}ggﬁtﬁt " AR enah hYous Rkt by one or
nore fluoro atons; represednltos I'n epenggnttﬁl hrl _bé)\lu% -001-3 ahyl, C1-7

al o, )
al kyl (which latter two gfﬂlmrﬁos*Qi‘ﬂ,erlptN'tb%aéloy-s 8lis t3Gutadeyl. gyl OMeclolatiar e
fluoro atoms; 20 each R9b,., Z3theasEe E@t%stti\{;ﬂmﬁx%dﬁ&{)cr)n@@r_r%br%"guﬁgllitbfeﬁt?§elected

physi ol ogi cally acceptable salts thereo gani c or Inorganic acids or
bases. 10WD 2010/ 100249PCTirEPeo Ok 27NaC 1galkyl, OCi.s alkyl (which latter two alkyl

groups are optionally substituted by one or more fluoro atoms)],
Ci.7 alkyl, Cs7 cycloalkyl-Co.p-alkyl (which latter alkyl and cycloalkyl
groups are optionally substituted by one or more substituents
selected from fluoro, -CN, =0, -NH;, -NH(C.3 alkyl), -N(C1.3 alkyl),,
15 -OH, -OC_ alkyl);
or
aryl, heteroaryl, 4-7 membered heterocycloalkyl, all of which groups
are optionally substituted by one or more substituents selected from
halo, -CN,
20 -OC1 alkyl, C4.7alkyl, Cs7 cycloalkyl, (which latter alkyl and
cycloalkyl groups are optionally substituted by one or more substitu-

ents selected from fluoro, -CN, -OC.salkyl);

the salts 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, @, @%, @* R', R?, R>, R*, R®,
R’,R®, R°, R, W, X, Y, Z", Z2 Z* have the same meaning as defined in any of the

preceding embodiments and
30

R® represents hydrogen, C.s alkyl, Cs.scycloalkyl-Co.1 alkyl, which latter
two groups are optionally substituted by one or more substituents
selected from fluoro, -OCHjs, -NH(C1_3 alkyl), N(C13 alkyl),;



In a further enbodinent, in the general formulal, A L M @ @, &, al,
R2, R3, R4, R5, R6, R7, Ra, Ro, IR, W X, Y, Z1, Z2, Z3 have the same
meani ng asodefo/medoi n any of the precedi ng enbodi ments aod/Er2@80k7mba
10each | e' independently represents fluoro, -ON, 01 3alkyl, -001_3alkyl in
which latter two groups the alkyl fragnents are optionally substituted by
one or nore fluoro atons; represents independently halo, -ON, -001-3 al kyl,
Cl-7 alkyl (which latter two groups are $tionally substituted by one or
nore fluoro atorns; the salts there particularly the

physiologl al | cce able S her eof th or r anlc aC|ds
br” basea” 1 s dFeRE) BanbuRMHR IS HEKal AstePaRrtaltn iessat iR Fphicp™ g
&, al, ,md@anlcRécldRBrbd?,és R7, Ra, Rb, IR, W X Y, tl, Z2, Z3 havethe
sanme neani ng as defined in any of t he precedlng enbodlnents and 20

Lrepr esent $n a@qmdw(empdmmnt (@) @NerRBjormulati AhL.gMoQHQ’a08 RIOBAR® B' RS
9- menber ed ¢ %ijhgi\ﬁg\P% 9t iz #Galleld a\fh@mtegﬁmg%%%gol m%Hg offhedt OM

respectively; 't 6gét Her’ represen one o owng groups 010
N/\ N 0050, Pigedinong)brieiments and

R% R*and R* independently represent hydrogen, fluoro, chloro- or -CH; optionally

substituted by one or more fluorine atoms;

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

inorganic acids or bases.

In a further embodiment, in the general formula |, A, L, M, @, @%, @* R', R?, R>, R*, R®,
R, R", R®, R°, R°, W, X, Y, Z', Z2, Z* have the same meaning as defined in any of the
15  preceding embodiments and

each R* independently represents fluoro, -CN, Csalkyl, -OC,salkyl in which
latter two groups the alkyl fragments are optionally substituted by
one or more fluoro atoms;
20
each R® represents independently halo, -CN, -OC_; alkyl, C1.7 alkyl (which
latter two groups are optionally substituted by one or more fluoro

atoms;

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

inorganic acids or bases.



in which WO 2010/ 100249PCT/ EP2010/ 052799 19 Vrepresents a bond, -CH2-,
-CH2CH2-, -CH2CH2CH2-, which latter al kyl ene groups can optionally be
substi t utwod 2000/00890r two of the follow ng groups: fl uoper/Ere#NN/052799
-001_3alkyl); 5the salts thereof, particularly the physiologically
acceptabl e salts thereof with organic or inorganic acids or bases. In a
further enbodinent, in the general forrrulal A N, @ G, A, R, Rz
R3, R4, R5, R6, R7, Ra, Ro, IR, W X Y, ti, Z2, Z3 have the sane neani ng
as defined in any of the 10preceding enbd¥i ment s and Lrepresents -C(0) NH
or -S(0)2NH, which groups are bound to the 9- nenbered fused

het eroaronmati c scaffold via the carbon or sulfur atom respectively; 15 the

sal t ther sl B LLSHLAILY i e QNG RhANAh! ¥, AOGSRFORL SR e, Riggeo
wi t h organi ¢ or in
R% R, R?, R R° W X Y,Z' 2% Z° have the same meaning as defined in any of the

preceding embodiments and

each R* independently represents fluoro, -CN, Cy_salkyl, -OC,_salkyl in which
latter two groups the alkyl fragments are optionally substituted by

one or more fluoro atoms;

10 each R® represents independently halo, -CN, -OC_ alkyl, Cy.; alkyl (which
latter two groups are optionally substituted by one or more fluoro

atoms;

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

15  inorganic acids or bases.

In a further embodiment, in the general formula I, A, M, Q% Q°, Q*, R", R% R? R* R’ RS,
R’,R®, R°, R°, W, X, Y, Z", Z2 Z* have the same meaning as defined in any of the
preceding embodiments and

20
L represents -C(O)N(R®)- or -S(0O),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

PN . sl

in which



In a further enbodinent, in the general formulal, L, A M @, B, A, R,
R2, R3, R4, R5, 20R6, Ra, Rb, IR, W X Y, Z1, Z2, Z3 have the sane
meani ng agodefdmedoi n any of the precedi ng enbodi ments aod/ER2010881799R7
represents hydrogen, halo, 01-5 alkyl-0O, C3_5cycloal kyl-00_2 al kyl -0,

4- 5- menber ed heterocycl oal kyl-00_2 al kyl-0- (in which |atter three groups
the al kyl, cycl oal kyl or heterocycl oal kyl fragnents are optionally
substituted by one or nore substituents | ected fromfluoro, -001-3 al kyl
or by one or nore 01_3 al kyl groups, whi can be optionally substituted by
one or nore fluoro atons); 30the salts thereof, particularly the
physi ol ogically acceptable salts thereof with organic or inorganic acids or
bases. V[MQOlO/100249PCTkEﬁE&ﬁﬂéQBBH@QCEQ-L@Hﬁ}buFChB@HﬂNﬁpthﬁﬂbﬂein t he
general formula I,

TR TR S O BBt e celnall h o nsi R R Phe S e e

pr ecedi ng enbodi ment s and faloMrepgresenflaodoy BN GOT, ARG al kyl, 03-6 al kynyl,
h | d .6cvcl | ky1- 2alkyl- 4-6- b d

Doy oedor S TR Coh BaG a3 o Ay e0oY Ea A bl ey vith GgROS! ©

het er oar yl -rfgtgaad kyids bmbaslesch groups 10t he al kyl -, al kynyl -, cycl oal kyl -

and heterocycl oal kyl -fragnents are optionally substituted by one or two
substituents selected from R9a and the phenyl t hi enyl and pyri dyl

fragments ti I t th £ ecked
from ROb: T’Esgélg'ﬁ‘ehgﬂ‘%owhe%ggﬁ odg”%g“é%m s RyM: Qg’réggf\’t R e%hgﬁ’yl
G _2al kyl , RIOR®, Rl RG:IWwki 612" &1 Zeha\taﬂbegamapﬂse@m aspldfioadin @nysbelsﬁu tuted by

one to Bhr%‘?edceldh'\%r&nquﬂ% Le®resents independently fluoro, chloro, brono,
01 2 alkyl, -00172 a M%I |l atter two groups are optionally substituted

by one or nore fluoro; _
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;
15
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, @, @%, @* R', R?, R>, R*, R®,
20 R% R:,R° R, W,X,Y,2Z' Z2 Z* have the same meaning as defined in any of the
preceding embodiments and

each R’ represents hydrogen, halo, C;.s alkyl-O-, Cs.scycloalkyl-Co., alkyl-O-,
4-5-membered heterocycloalkyl-Cy.; alkyl-O- (in which latter three
25 groups the alkyl, cycloalkyl or heterocycloalkyl fragments are
optionally substituted by one or more substituents selected from
fluoro, -OC,.3 alkyl or by one or more C4_3 alkyl groups, which can be

optionally substituted by one or more fluoro atoms);

30 the salts thereof, particularly the physiologically acceptable 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. 25 In a further

enbodi menyo 201v/fobeogeneral formula |, A L, @, @B, 4, palepRRookE R4, R5,
R6, R7, Ra, Rb, Rc, W X Y, ti, Z2, Z3 have the sane neaning as defined in
any of the preceding enbodi nents and WD 2010/ 100249PCT/ EP2010/ 052799 21

M epresents 01-6 al kyl, C3-6 cycl oal kyl, 4-6-nenbered heterocycl oal kyl, al
of which groups are optionally substitut 9 by one or nore groups sel ected
fromfluoro, -OH -ON, -NH2, phenyl, -CF3; 01_2 alkyl, 503 5

cycl oal ky1l-00_1 al kyl; or phenyl, 5-6-nenbered heteroaryl both of which are
optionally substituted by one or nore substituents independently sel ected

from fl uor r : ; hg2 sl }\¢ gt enf o4 o5 ps
parti cul ar ﬁ&a?ﬂkeh%ﬁ%mggg'%%#’égfj%@eggé%ﬁ?ﬁéié& %’g&l’té ’t%%érbéo% \;ﬁ\n ﬁﬁ gr’g%thc’ or

i nor gani ¢ &i BS Ror RbWeX,.Y. 14, &, Zuhavecthe savodneaming as definhe inganyeafdite f or nul a
I, A L, M di Bk Rg, R4, RS, R6, R7, Ra, Ro, IR, W X Y, tI,
Z2, Z3 haveprt emgagnr% n{argér?lﬁ?la as defined in the any of the preceding

enbodi ménts and 15 Rlrepresents fluoro, chloro, brono, 01 2 alkyl, 01 _2

al koxy, thd latter two gr'&a[sene NWATAYENaFe APt nallypyls oyl Ocft-B8MPgreshe
ore nore fluoro; th@etg,%lapyq;, thereof, particularly the physiologically
acceptabl e salts thereof with organic or 20i norganic acids or bases. In a
further embodiment, in theseg¥siealsy-Gogtliirlt 4-§-membered hgterogycloatiy-Copplkyk, Rz,
R3, R4, R5, R6, R7, W X pnénykt afl@i-, Z8-héberblfe IDBaBKNGn MicHefrdrd i n
any of the precedi ng enbodi nents and 25 Ra, Rb and IR represent hydrogen,
the sal'fs thereof, participaiyy Q'ﬁé‘ybh%i%‘ikdbiaBQIhPVr%é@BWﬂHF@”E%‘ gare
thereof with organic or i gg)gglg)éh@ﬁtb% Bforkas @fo subdtuents selected from R™

2010/ 100249PCT/ EP2010/ 052 . . .
and the phenyl, thienyl and pyridyl fragments are optionally

substituted by one or two substituents selected from R*;

15 each R® independently represents fluoro, phenyl, C4.alkyl,-OC4.4alkyl which
latter two groups are optionally substituted by one to three fluoro
atoms;

each R® represents independently fluoro, chloro, bromo, C1. alkyl,
20 -OC,.; alkyl which latter two groups are optionally substituted by one

or more fluoro;

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 I, A, L, Q% Q°, Q% R", R% R? R*, R, R,
R’,R®, R°, R°, W, X, Y, Z", Z2 Z* have the same meaning as defined in any of the
preceding embodiments and



A further enbodi nent of the present invention conprises conpounds of the
formula I, nanely conpounds of fornmula le 5 in which Arepresents

hydr ogen, wEhofi/mbiay! , phenyl propargyl, phenyl, C3_6cycl ealrkybei0@sPadkyl-,

t et rahydrof uranyl - Co_2al kyl, pyrrolidinyl- 1000 _2alkyl,

pi peridi n-00_2alkyl, pyridyl-Cl _2alkyl-, in which groups the al kyl-,

al kynyl -, cycl oal kyl - and het erocycl oal kyl -fragnents are optionally

substituted by one or nore substituents zel ected from R9a and the phenyl

and pyridyl fragnments are optionally sub tituted by one or nore

substituents selected from R9b; 15 each ROai ndependently represents fluoro,

01 2alkyl, -001 4alkyl in which latter two groups the al kyl fragnents are

optional | y Mubstituted byreprezents Gmratkyf, |04 cycledlionss-6-2aatedieRAbRaRY elo @k}l S

i ndependently fluoro, chl . bromp, Lrepresents -C(O)NH or -S(0)2NH

whi oh groups. are.bound.t oAl NarGEr R B PESEU Sub ke Sialr o Sb FHES vi a

t he carbon or sul fur atomelécspronifiuetoy;-OBS-OMepiHzsEngl, -OK0L1; alkg( 0) 2- ;

WO 2010/.100249PCT/ EP2010/ Q5279 3 epresents 01-4 al kyl, 03-6 cycl oal kyl
Py 61

which ldtter two groups ar® 9f bstituted by one or nore groups
sel ected fromfluoro, -Ohrphehyl, sBHRempéedeterédrgl, bddi ofAwksitik gte, optionally

cycl opropyl -net hyl ; 5or repr nts oxetanyl o et rahydr of uranyl ., both of
whi ch groups are optional ?L@’Sgﬁgeéjttfytcfﬂee%nﬁ eg ?—tfgqed?%'ﬂ ?p%}deB@e%egll?(fteﬁﬁ?'gnyl
bot h of which are opti onafldoyo,hlasé,irmeth@d-Gry, methory; two substituents

i ndependent|y selected fromfluoro or chloro, 10 Rlrepresents fl uoro,
chl oro, brono, CH3, CH2F, OH F2, CF3, -00El3;

10 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, @, @%, @*, R% R®, R, R®, R®,
R’, R, R°, R°, W, X, Y, Z", Z2 Z* have the same meaning as defined in the any of the

preceding embodiments and
15

R represents fluoro, chloro, bromo, C.; alkyl, C4, alkoxy, the latter two

groups of which are optionally 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 I, A, L, M, @, @%, @* R', R?, R>, R*, R®,
R, R", W, X, Y, Z", Z2 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.



Rar epresents hydrogen or fluoro; 15R6represents hydrogen; 01_3 al kyl,

C3 _5cycl oal ky1-00_1 al kyl, which latter two groups are optionally

substi t utwog 2000/00890r nore substituents sel ected from f lpge/EP2010081139
-NH(01_3 al kyl), N(01_3 al ky02; R7-Z2represents hydrogen, halo,
-001_5alkyl, in which latter group the al kyl 20is optionally substituted by
one or nore fluoro atons; R7R7-z3i ndependently represent hydrogen or
fluoro; the salts thereof, particularly é%e physi ol ogi cal |y acceptabl e
salts thereof with organic or inorganic ids or bases. 25 WO

2010/ 100249PCT/ EP2010/ 052799 24 TERMS AND DEFI NI TI ONS USED The phrase
"pharmaceutically acceptable"” is enployed herein to refer to those
conmpounds, j . it . . i .\ thin
he scope. A at Sl BENRS Hl b 8ran MR oFRIREE S ARER AU Bk Bhfoial 1t e
ti ssues of namebncdeiangds ahfdrmawiahal s wi t hout excessive toxicity, irritation,
allergic response, or other problemor conplication comrensurate with a
reasonabl e benefit/risk ratio. As used herein, "pharmaceutically acceptable
salts" refer to derivatives of the disclosed coffpounds wherein the parent
conpound is nodified by making aci.d,or base _;QE; 10 thereof. Exanpl es of
pharmaceutical |y accept abl e Aal t Rincl pde gre not limted to, mnera
or organic acid salts of ba i ¢ rdsidues su amyes; alkali or organic
salts of acidic residues such™~a5~Ca yl i c/aci ds; $hﬂw%he | i ke. The

phar maceutical ly acceptabl e sal cl Ope-Nhe convefpti omkl non-toxic salts
or the quaternary annnniu%hzz pafent conpound forned, for
exanpl e, fromnon-toxic inorgani ¢ or okgani c acids. 15The pharmaceutically
acceptabl e salts of the present iRf¥ént fon can bg csynt hesi zed fromthe
parent éonpound whi ch contains a basic or acidic noiety by conventional
chem cal miitwbidh. Generally, such salts can be prepared by reacting the
free acid or base forns of theses conmpounds with a stoichionetric anmount of
the appropriate base or acid in water or in an organic solvent, or in a

m xture of Ahe two; generm@btesentsdiydopgeouS, udklil,aphkenkpropéetyhehenydt hyl

acet ate, ethanol isopropanol, or taopi tri,l r referred. Lists of
suitable salts are found ?.Iecyé‘élﬁfi:\Ih@%ﬁﬁgylpﬁe&@%g@@ﬁ{r?%yiﬁﬁlF)g,rpé/ ! ﬁé'W’t h ed.,
Mack Publ i shing Conpany, EGastkeh pipeadin-A,38%yl, pyridyldd 8alkyhan ditsa greupsethof

whi ch i s hereby incorporat by reference. EX | es of .pharmaceutically
active salts for each of ?Iﬁg_’@m_lj%%o s dg}r%erP%C?%@ﬁﬁ?%@?ﬁgfr% hi s
description include, w thoutionblgi supstitetedrbyainedr ioze stilostitismlits seledtédorae?
prepared from pharnaceutica cceptabl e Lds ar bases, _includi Qrganic
and i norgani c acids and b3 Jetb.g pﬁ?nﬁﬁggﬁyréqy(iﬁ?%ﬂe%S%eo%'émla@/ %uggﬁt(l:'?e%stﬁ'l ts
may be prepared from pharoscautoresubstiteards pélattbe frami RS, When sel ecting the
nost prgferred salt, or to clarify whether a salt or the neutral conpound
IS used, properties such as bioavailability,

each R* independently represents fluoro, C.,alkyl, -OCy.4alkyl in which latter

two groups the alkyl fragments are optionally substituted by one or

more fluoro atoms;

20 eachR® represents independently fluoro, chloro, bromo,

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



30ease of manufacture, workability and shelf |life are taken into
consideration, inter alia. W) 2010/100249PCT/ EP2010/ 052799 25 Suitabl e
phar macewyoeaidwomscept abl e aci ds include acetic acid, penrappesuwspboni c
acid (besyl ate), benzoic acid, p-bronophenyl sul phonic acid,
canphor sul phonic acid, carbonic acid, citric acid, ethanesul phonic acid,
fumaric acid, gluconic acid, glutamc acid, hydrobrom c acid, hydrochloric
acid, hydriodic acid, isethionic acid, I? tic acid, naleic 5acid, malic
acid, mandelic acid, nethanesul phonic acid (nesylate), nucinic acid, nitric
acid, oxalic acid, panoic acid, pantothenic acid, phosphoric acid, succinic
acid, sul phuric acid, tartaric acid, p-toluenesul phonic acid and the |iKke.
Exanpl es ofM phar maceut i calebyesasisent,aldye Calkcydoalkng Whibhd, lattdr tho gioupe iarg
restricted thereto, acetate, benzoate droxybut yrate, bisul phat

bi sul phi te, | brom de, - but yifioRsly Pakted By BRI biugs salsciee R foro.
10chl or obenzoat e, citrat e-OH] {ONI-RHEPhRhESORATR,, altyincyolgbhenz-aaidteyl; f umar at e,
glutanigate, gl ycol | ate, heptanoate, hexyne-1, 6-di oate, hydroxybenzoate,

i odi de, °l actate, mal eate,®nal onate, mandel ate, netaphosphate,

met hanesul phonat e, net hoxighesszotoxetanpitdrydtbyd@airanyl oo bidihioly groupbasphat e,
napht hal ene- 1- sul phonat e, qagh@pa%e.e-é- suéﬂhonate, oxal at e,

phenyl but yrat e, phenylprdﬁ?P A t%{S@Hg §W§i ,yBﬁWRalate, 15phenyl acet at e,
pr opanesul phonat e, propi obrgihenylpthigmydibh ef whigh agl olit@rainedubstitnicddyhomephat e,
pyr osul phate, sebacate, suberat uccj nat e, . sul phat syl phi t

Sul phonat e, tartrate, iriProoPoduersiderdyientdsePaRe faraiafor o e,

"Isonernsg”: It will be appreciated that the conpounds of the present

invention ngy contain one or nore asymretricall upst it d .car hon, at ons
and therefdte they may béeP§EFQF§H°E%PWOthﬁ%H%¥%§’Eﬁﬂééﬁ%gaPFy'Qg By e
forms (i.e. in formof their corresponding enantioners or diasteroners). In
certain inﬁgances, an enantionE{ or,_a diaaﬁereoner of a conmpound of Formul a
| may dispfay superior actPEEYSIEHPIFRE THIR the ot her. When required,

di astereonmers may be separated from di astereoneric m xture of the conpounds

The. dedir edtenanti omer o, ey & BOVAIED By L HouD A Rt e Bier
skilled man in the art i .o digupsesretoptionally stibeitidepbppneé at mompdubsttubytsact i ve
starting materials under conditions whic i t caus acem.sation or

epinerisation (i.e. a' ch?q?%qqe(i)%%mmuﬂ@t h(gﬁ\i)% _EVW@’f@WIBOﬁ(%fs aﬁ{gsz’appr opri ate

starting material with a 'chiral auxiliary' which can subsequently be

renoved at g suitable stage, by .3Q derivatisation, (i.e. esol ut.jon

i ncl udi ng fdynam’ c resol %Pf%ﬁﬁs r}ygllzoggg,a ?’éé%fﬂky& '%Wﬁlﬁgﬁ?tgeélgroéj |the alkyl
foll omed by separation ofistobtordillgstiestiadedby oneler meat inoes atoynsconvent i onal
means such as chromat ography (see for exanple Thomas J. Tucker, et al, J.
Med. Chem 1994, 37, 2437-2444), or by reaction with an appropriate chiral

reagent or RPflaral RE4t al ysihdepdBd2othOepBaARATIgER20106:052799 26 al | under
diti Kk tot Ki || . A Huf f et al, J.
or o, Chom HOFHR e Baiuany MoBE S8 RakEn okt Srub s iy Seficer

doubl e bondsorgardc aeigs bhusseexi st as E 5(entgegen) and Z (zusanmen) geonetric
isonerisabout each individual double bond. Al



such isoners and m xtures thereof are included within the scope of the

i nvention. Conpounds of the invention may al so exhibit tautonmerism All

t aut omer iwof20tommoawd m xtures thereof are included w thipaTiEPeo190889 Of t he
i nvention. For instance, a conpound containing the noiety

"1H benzi m dazol e" may be considered to be identical to a 10correspondi ng
conpound contai ning a "3H benzi m dazole" noiety. Al chiral, enantioneric,
di astereoneric, racem c forns, tautomarig and all geonetric isoneric forns
of a structure are included within the s ‘bpe of invention, unless the
specific stereochem stry or | f I LG i ndi cat ed.

Ogvi ously, the isoner V\%i ch #E%A@Iﬁé@@ﬁ@éry%bgffecti ve and nost
free fromside effects is preferred. 15 The subject-matter of this
invention al so includes deuterated conmpounds of general formula I, i.e. in

whi ch one ghelphFfelTyRérRZRBURaMBccehRIbleS XAEmbIBy&RsreiniB refbfo@Besel our or five
hydr ogen atons, are ra('tafgr_l aced by the hydrogen |1sotope deuterium 20The ferm

" C1_3- al kyICOMPPHRYS, a3t 6@PHHIRAS: 3Oy 95 OB NEYChABUNENN HRe3oPa Pky |
groups Wi t Rodnd MedicBidudhem! QiBbletibreudean Bbonted vithath& YiksueB®ARSmAR @Qmpﬁén@nd
unbranched al kyl groups w carbon atons, the term"Cl 6-alkyl"

ps Wwith 1 to 4 cg
means br anCRERRIS AN S eETEIYEdOXF Ry Mg YU geraiCrRSPONES: ¥ ARG REP'EN Sfs and t he
t erm " C1_8-ahildationeammdnsantdweh anshsenitianehsrrisk latb. groups with 1 to 8
carbon atons. Exanples include: nethyl, ethyl, n- 25propyl, iso-propyl,

n-butyl, | 9@-Uselhereisephdttiagbutichy dcdeptayle saltsPefiritd demedpenénthe disclbsey | |
n- heptyl and n-octyl. The abbreviations, Me, ,Et, n-Pr, i H n- Bu, i - Bu,
t-Bu, etc. SREVOUMS WrRiPNYhePAENHROMRAGIiHMOHHRd BY BIAs oSkt 9" dRed Sdbove.
Unl ess 18t atiieste6rt BREMDIES of preemeedutiahily szeptabeRtlts marlidBUsYtlard AGtintedad,! t he
possi bl e |so_rrer| c forns of the g)ro_ups i n question. Thus, for ex,an*gl e,
propyl i ncliBge! ¥-PBedpspoidsalts ddasicspyfue 2SN 8kl 66ora3ps Gl of
\?we]C- but yl1 glairal;noéI r@él’ﬁuéwél%ﬁh-as'rdéﬂ)dx?lidﬁlué‘l@d; gwé 'fhe’ol:@QTI@@QH@#?@%@I%%@@Q@D%
erein 1- drogen atons are repl ace uori ne atons.
D010, 10024 5PN NEBI0 S GBYSUPNSATRENE Sl Uit AP TaEh ao MRS P an
integer 1 tpardht cEmpOETd fFBHBEE f&exhimpRQ FrBMNRINLteXic Wdrdardh et drgsni¢ adlbs.al ,
denotes an acyclic, straight or branched chain dival ent al kyl radical
cont ai nkng The@Madmdd@uticdligkbodptasl@BBlts dfatie preasmtlitvenbien tat be Shtesiddd)fopne

o D OHYa Bareht GalRaa Whishiggpleine & peap g Bicie bt fepientiprs Ghorioan) -

- (OH2- OH2- GitRIR) BenerallyHUENSAItsOddA-beCedared by Cattifdi{HaHR e Y dr base forms of

-(0OE-12-C(QE-13)2)-, -(0 (OE-13)2-0H2)-, -(CH(OH3)-CH -, =

(G- G CrBIE) FOPO( R D BFBJ i CEHBHBOTRSPR A < R Py 2)
and - C(O—l?}(rﬁﬁl?@rkﬁhic.soﬂx)@mhsr ih%l’rmx’t'dlﬂégﬁt-hléi\ndl);(lﬁn&dlly, r(dn@ﬁdjéuﬂjsnﬁjediélm&e whi ch
are part of ot roups) . neans cyclic a groups wt to 8 carpon
o Zha B Shyien st B R P DSy eohsh s ey TS R R Te g iR e A BHES 1o 6
car bon at orslts &peomicEia Remtihgtde's Phyehaqaiuaeyl IScicoyed, abtkt ad., Masichapienhy | |

cycl ohexyl,_ cycl oheptyl or | ooct yl., and al so i.nclude the foll ow.n

Str uct ur es R0 END AR G58: B 16 BEIScOS B G lANdR herRy kgomRRRSRbY, | ¢

al kyl groupsferemgebe substituted by one or nore groups sel ected from anong
met hyl , ethyl, iso-propyl, tert-butyl, hydroxy, fluorine, chlorine, bromne
and i odi ne Exihets of phhmalckyiicallyraytiveddits foorath yf the campelimisachi¢h ae.thé used) to

b in, that nine- tq twelve-nmenb [ lic, het, |
For e 250 BT T B3Pl iBo WL ForPR e R o BB ot o ner
groups) neanspdpsdiner et aagteutidaliqRebedatsid keioy br sy piacutihg ofydni dandcar bon

atoms, pr O\llrlloqgegnié Q(?i}js grrl](?gas%%ymh%tprle%?r%%j 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 biocavailability,

30 ease of manufacture, workability and shelf life are taken into consideration, inter alia.



one doubl e bond. Al kenyl groups with 2 to 4 carbon atons are preferred.
Exanpl es include: ethenyl or vinyl, propenyl, butenyl, pentenyl, or
hexenyl . Wwolefgi0ei4at ed ot herwi se, the definitions propergirEpbaioorybe

pent enyl and hexenyl include all the possible isoneric 25fornms of the
groups in question. Thus, for exanple, propenyl includes 1-propenyl and 2-
WO 2010/ 100249PCT/ EP2010/ 052799 28 propenyl, butenyl includes 1-butenyl,

2- but enyl and 3-butenyl, 1-nethy|-1-prop§£y 1- methyl -2-propenyl etc. The
term"C2_7-al kynyl" (including those whi are part of other groups) neans
branched 5and unbranched al kynyl groups with 2 to 7 carbon atons, provided
that they Igaiteblaphbedsteuticatly brigplabldacids méluldyraydatlogidmmenmmhulahtbrﬂc dcidar bon
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"hal ogen", when erein, incl
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15 phenylacetate, 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 contain
one or more asymmetrically substituted carbon atoms and therefore they may be isolated
20 in racemic or in optically active forms (i.e. in form of their corresponding enantiomers or
diasteromers).
In certain instances, an enantiomer or a diastereomer 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 techniques. The desired enantiomers may be obtained
by methods well known to the skilled man in the art i.e. by reaction of the appropriate
optically active starting materials under conditions which will not cause racemisation or
epimerisation (i.e. a ‘chiral pool’ method), by reaction of the appropriate starting material
with a ‘chiral auxiliary’ which can subsequently be removed at a suitable stage, by
30  derivatisation (i.e. a resolution, including a dynamic resolution), for example with a
homochiral acid followed by separation of the diastereomeric derivatives by conventional
means such as chromatography (see for example Thomas J. Tucker, et al, J. Med. Chem.

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



5The term"aryl" (including those which are part of other groups) neans
aromatic ring systens wwth 6 or 14 carbon atons (e.g. 06 _10 aryl). Such

groups mayoheiomoonsyclic, bicyclic or tricyclic and havechatre@ensgoand 14
ring carbon atons. Exanpl es include phenyl, 1-naphthyl or 2-naphthyl. The
preferred aryl group is phenyl. Unless otherw se nentioned, the aromatic
groups nmay be substituted by one or nore groups selected from 10anong

nmet hyl , ethyl, n-propyl, iso-propyl, ter% butyl, hydroxy, nethoxy,
trifluoromethoxy, fluorine, chlorine, fi ne and i odine, while the groups

may be identic fferent e n1"heteroar five-

ST menber &) triee haglotsckiEbiiia e SRSt (P orllpri A AT gt Fus OB e
or four hetGeaat1ons, 60st390ct59d).f r om anong oxygen, sul phur 15and ni trogen,
and which additionally contain a sufficient nunber of conjugated doubl e
bonds to forman aromatic system These heteroaryls may additionally be
annel at ed (Oonaoouhdse:d)thboinaerhe)nzemg contgn d¢aublehdbnds ramd onayt bos nexdidiesedE

bi cycl i ¢ h

ot oy ooyl e asaal eha ¥ Byt mEALocaiteRe fRrsts abdf st Bikidusd s3eTE Bo5e

a*S4* 1\ 14+ subﬁlsb&@ﬂs and mixturgs thefedf afl inBuded\within the scope of the invention.
Compounds of the invention may also exhibit tautomerism. All tautomeric forms and
mixtures thereof are included within the scope of the invention. For instance, a compound
containing the moiety “7H-benzimidazole” may be considered to be identical to a

10 corresponding compound containing a “3H-benzimidazole” 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 indicated. Obviously, the isomer which is
pharmacologically most effective and most free from side effects is preferred.

15
The subject-matter of this invention also includes deuterated compounds of general
formula |, i.e. in which one or more hydrogen atoms, for example one, two, three, four or

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

20 The term "Cqs-alkyl" (including those which are part of other groups) means alkyl groups
with 1 to 3 carbon atoms, the term "C,4-alkyl" means branched and unbranched alkyl
groups with 1 to 4 carbon atoms, the term "C4¢-alkyl" means branched and unbranched
alkyl groups with 1 to 6 carbon atoms and the term "C,_g-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, tert-butyl, n-pentyl, neopentyl, n-hexyl,
n-heptyl and n-octyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, -Bu, etc. may
optionally also be used for the groups mentioned above. Unless stated otherwise, the
definitions propyl and butyl include all the possible isomeric forms of the groups in
question. Thus, for example, propyl includes n-propyl and iso-propyl, butyl includes iso-

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

hydrogen atoms are replaced by fluorine atoms.



NN O'N \---f-* O, NN, N\ -7t---* /SS, N\1_ Exanpl es for the
ni ne- or ten-nenbered heterocyclic aromatic groups incl ude: 50 NN*

Unl ess otwernwigwosibat ed, the heteroaryls nmentioned previpouaiPYomy270€
substituted by one or nore groups selected fromanong nethyl, ethyl,
n- propyl, iso-propyl, tert-butyl,

27

The term "C4.q-alkylene"™ wherein n is an integer 1 to n, either alone or in combination with
another radical, denotes an acyclic, straight or branched chain divalent alkyl radical
containing from 1 to n carbon atoms. For example the term Cy.4-alkylene includes -(CHy)-,
-(CH2-CHz)-, -(CH(CHa))-, -(CH2-CH2-CHz)-, -(C(CH3),)-, -(CH(CH,CHj3))-, -(CH(CHs)-

5  CHy)-, -(CH2-CH(CH3;))-, -(CH2-CH,-CH2-CHy)-, -(CH,-CH2-CH(CHj3))-, -(CH(CHs;)-CH,-
CHz)-, -(CH2-CH(CHs)-CHa)-, -(CH2-C(CHs)2)-, -(C (CHs)2-CHz)-, (CH(CHs)-CH(CHs))-, -
(CH,-CH(CH,CHz3))-, -(CH(CH2CH3)-CHy)-, -(CH(CH,CH,CHs))- , -(CHCH(CH3) 2)- and —
C(CH3)(CH2CHs)-.

10 The term "Cs.g-cycloalkyl" (including those which are part of other groups) means cyclic
alkyl groups with 3 to 8 carbon atoms and the term "Cs¢-cycloalkyl" means cyclic alkyl

groups with 3 to 6 carbon atoms. Examples include: cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl or cyclooctyl and also include the following structures

~00 00 O
T o ©

oo o

15 Unless otherwise stated, the cyclic alkyl groups may be substituted by one or more groups

selected from among methyl, ethyl, iso-propyl, tert-butyl, hydroxy, fluorine, 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 "Cy¢-alkenyl" (including those which are part of other groups) means branched
and unbranched alkenyl groups with 2 to 6 carbon atoms, provided that they have at least
one double bond. Alkenyl groups with 2 to 4 carbon atoms are preferred. Examples
include: ethenyl or vinyl, propenyl, butenyl, pentenyl, or hexenyl. Unless stated otherwise,
the definitions propenyl, 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-



hydr oxy, nethoxy, trifluoronmethoxy, fluorine, chlorine, brom ne and iodine,
whil e the groups may be identical or different. In addition, a nitrogen

at om pr eswot2oiomobiae het eroaryl 10group may be oxi di sed, pchu2610/08179¢ an

N- oxi de. WD 2010/ 100249PCT/ EP2010/ 052799 31 For the avoi dance of doubt, in
cases in which the identity of two or nore substituents in a conmpound of
formula | may be the sane, the actual identities of the respective
substituents are not in any way interdepgadent. For exanple, in the
situation in which Z1 and Z2 both represént =0(R7)-, then the respective
=0(R7)- groups in gquestion y, he t 5sa r, different imlarly, when
or oups are o PHFER ited: o R Shaeal Bof st S maty FhBIRRK .t he

i denti ti es nodthyl2eeepénytibiei dual substituents are not to be regarded as being
i nt erdependent. For exanple, when the A group represents 01 8 al kyl
substituted by two R9a groups, in which, in both cases, R9a represents
-N(CL_3 al Ryg)iém theralkyngl” (idetnding these afhichhee paa of dihedgdupd)kiydand tgaradhpd ar e

t t d i nt t, i.e. the.10 -N(D1 3 al ky1)?2
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BVoi dance STesaIURNIS AT PRPuRp oMy PepEV SF berviwl | Gilésh edcinerdien ‘such
15f eat ur es thmayefnitiona beopyhyidieendesentyyladnddtdrenyl proefderalieide pessitile BSmMeric

conjunctively wi.th other. preferr features. The skille rson wll

Sobt oc at & RIS Uk BRSPS R niivs P PraiTeie, opit beEPeE o pHiagd 2

i nventiion ipngdyadiebtitheg et 1asueyrst, 2bieynyThsd 3-ibsityngio mpeathgls -@bpyrye 1-

i nvention inq%ggf thqﬁf 20t hat are sufficiently robust to survive isolation
frome.g. &TRAAREOR M Fure to a useful degree of purity. METHODS OF
PREPARATI ON 25 Conpounds of the present invention can be prepared in

accordance W th techni ques that are |1 .kno tp tho skilled in. the art,
o st M e B S Rathr e Bt Briei Rl Ret Budsteg Drgm Sind Py
Accor di ng tuniessfstatéd etheagige dluoide, ichieringgedbionting herregardepaoprad@ted process
for the pr%%%rati on of a conpound of fornula I, which process can be

perforr}éd an%xanpl e according to the follow ng schemes A-E. 32 Schene
A (R5 = H, all other variable groups are as defined in claiml):

The term "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

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 sulfon). The
previously mentioned heterocycles may be linked to 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:
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g - HOWM (XXa) or - LGWM (X03) LG = leaving group @B |11 Ra> RoON-WM
IR WO 2010/ 100249PCT/ EP2010/ 052799 33 The protecting group PG which is

i nt roducegoinigienea) i s a standard nitrogen protectingpgrappotowsizho known
to those skilled in the art, for exanple a nitrogen protecting group as
described in "Protective Goups in Organic Synthesis", 3rd edition, T.W
Geene & PP.GM Witz, Wley-Interscience (1999), for exanple a

tert-but oxycarbonyl -, benzyl oxycarbonyl -, 5et hoxycarbonyl -

met hoxycar bonyl -, al |l yl oxycar bonyl - or t??fl uor net hyl car bonyl group. Step
a) can be perfor rred according to Iiterature procedures as described in
"Protective Gou in Ogani yntheS|s rd editi T W Geegfle & P.GM
Witz, Wl ey-Int |ence(19 for exal V\nthre@ts Ilke

2- (tert-Butoxycar bgnyl oxyi m no) - 2- phenyl acet onitril (BOO O\I)

D -tert-butyl dicarbonate (B0020), D -nethyl dicarbonate, Di-ethyl

di carbonat e, Ethyb chl orofor e, Met hyI | or of or Al ly! N
chl or of or nat e, le chloro mat e or , Iuoroac ic |lacid ch@e under
condi ti ons which alfe known fromthe Ilterature prefe ly in presence of a

base for exanpl e sodi um hydroxide, triethylam ne, diisopropyl ethyl am ne,
4-di met hyl am no-pyridine. Appropriate solvent for this step is for

15exanpl e dinehd ﬁét@FB%Dk/Féﬁﬁyls H%E/ra@BMQHQITyLUe%n@E@(I e%%d}% Ertiehfene ring, sO

di met hyl f or mam de | acet am de yrrolidone or m xtures
of the abovkatpighti Qiﬁ&ifeﬁﬁl‘@i@?ﬂrgd bigy gig f@)er@%weé@r%}rm@ﬁ med with

H2/ Raney- Ni ckel , H2/ Pal | adi um on carbon, Fepowder/aqueous NH401, Fe/ HC ,

Zn/ HCl, Na25204, 5n012/HCl, Zn/HCl or NaBH4/ CuCl or 20accordi n to
procedufes Theder fad’ iineluding thpsewhicheee pat ofe@atamﬂr@uns) Means KMabsfigehensi ve
Organi ¢ Tr apsibek Wi P51S14 éé%‘bnvﬁtbl'r%@lé @e@PJO ﬁ%ﬁ%h EE‘ ﬁ?dy’Be(r%@r?tﬁ‘)ychc

Appropriate solvent for this step is for exanp | or et hane,

t et r ahydr ofbifyalis qrivgyrlic arthaie tzertww 6 anérdf Hpg p@ﬁbﬁaﬁicm%s Epsaaples include

di net hyl acehamidenaphthR P 2lRBRHOI Wﬂ@B%fer?éd‘é’r?l%{rou@%th@HW Unle3QRiHeRRRel or
m xtures of the above nentioned sol vents can be perfornmed
accor di ng teeniipagd teianomade araype NpyReebsyteddty %‘ﬁé’("rﬂl‘(ée\ﬂ{ quRs selggied M uch
as 1,1yt hlambbﬂewydlen%r RYErb&RNSo erop}s ilert Blh}/]l ﬁﬁfr&@nméﬁ\dxm RAGSGbReoxy th
t hi ophosgene in a solvent as for exanp [ or omet hane or

di et hyl f oflHafARe ehlgree. @b@m@ﬁélnwoqjﬂﬁié‘ﬂ‘”%hﬂ q'PeRs BRY Ae ifpgdcaljok different.

4- di met hyl am no-pyridine or triethylamne. 30 Step d) can be perforned
under standard conditions known to those skilled in the art in presence of
a suit abl e T§6It&Ehthetaiedrya srednafing | or sbteemberiesdelRiPeysliganemadc groups which

di chl or Ommnta?ﬁgﬁ@ﬁ\ﬂﬂ'thféelcﬁf&ﬂWeeroét@hEWéUtéﬁ #EARMoREBxGHHR sLIBBur

reaction is preferably performed he
15 and nitrogen, and which addltlonally contaln 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.

Examples for the five- or six-membered heterocyclic aromatic groups include:



WO 2010/ 100249PCT/ EP2010/ 052799 34 presence of a base such as NaCH, KOH,
NaHCO3, triethylam ne, Nethyldiisopropylam ne, 4-dinethylam no-pyridine or
ot her appwopvicaiesbases. Step e) is preferably perforneecrmkpbé@opresence of
a suitable 'coupling' reagent. As 5 coupling reagent for instance a

car bodi i m de based conpound such as dicycl ohexyl carbodii m de (DCC),

1-ethyl - 3- (3-di met hyl am nopropyl) carbodiimde (or salt, e.g.

hydrochl ori de, thereof) or N N-dii sopropgé car bodi i m de (DI C) can be used.
The reaction may proceed at any suitable’tenperature (e.g. one between
about OC to about 200C), and may al so be perforned in the presence of an
additive (such as 2,2,2-trifluoro- 10N, O0-bis-(trimethylsilyl)-acetam de).
Appropriate co-s lvent for th"n S step |s for exanpl e di chl or onet hane

t et rahydrof uran ? F), acet trile, @mylforrran‘fb‘e (DVF) ,

di et hyl acet ami N met hyl ol i done xt ur es ‘et the abové:E‘e\ntl oned
sol vents. Step d and e can be perfornmed in a step-w se reaction under
i sol ation of thegi nternediatg 15XV or without isolatjon of XV. Htep f)
Protecting grou@s NTay be r din accl6r ance wit chni queQthdt are
wel | known to t e*skill ed the art s descm-bed her ei nateer. For

exanpl e, protected conpounds/internedi ates descri bed herein may be
converted chemcally to unprotected 20caospounds usi g HC or HZQ%\
solutions, tri f(u@Lo aceti & a@d d, KOH, NB H) 2, Pd o Ncar bon,

trimethyl si | yl Nodli de or ot Tondi ti as descriled in "ProtNedt"'ve
Groups in Organic SyntheS|s 3rd edition, TW Geene & P.GM Witz,

W ey-I| ntersci ense (1999) ropri at e -sol vent f th| s ste for
exanpl e di chl or hane ydr of ur HF) acétollitrile, @*

di met hyl f or mani de (DIVF) dl'HE hyI acetan'iJ N rreth;)‘f ﬁ‘ﬂ/rrolldon NOT

25m xtures of the above nentioned sol vents Step g): The coupling of the

amne XVII with he acid XX can be perf,\prmed W th an addi ti onal/' n-situ
activating age |t ke 1-pr Bphosphon kd cyclc ﬁghydrl de, |
(benzotri azol - -N, N, N; tramet h on| um t et | uor obor a¥

30hexaf | uor ophosphat e, NN - "W cycl ohexyl car bodi i m de,

1- (3-di net hyl am nopr opyl ) -3- ethyl carbodii m de, carbonyl diim dazol e, oxalyl
chloride or other activating agents of the state of the art. WD

2010/ 10024 P 7 5T [ e [ ' rably

per f or med %E%e‘é Sé&éﬁé%@é §?te§§g%rﬂger§§@Ele%éﬁﬂkﬁ?%@%ﬂoﬁg%@?e.
triethylam ne, Nethyldiisopropylamne, N N, -dinethylam nopyridine or other
appropriate bases of the state of the art and for exanpl e descri bed in

described in @}g}mv\éyl 2 hods in ani C Syn he , VoI Q,
425ff. BAlternati |ng of tEe m'ne’i\nbe d wth
an activated a M vat | b.* wher keavi greup LG e for
exanple, a fluorine, chl or| ne, bronine, azide or an isopropyl oxy C(O) 0

ani on. The coupl i ng r,eactiqgn |,\p pr ef perfor d ',G the pre ser’K]:e of a
base such as tr| em y| sopr m§ﬁe

4-di met hyl am d| ne e bas r d’ons

whi ch are for exanpl e descri bé\bl |n Houben- Wyl , " Met hods |n Organl o

Unless otherwise stated, the heteroaryls mentioned previously may be substituted by one
or more groups selected from among methyl, ethyl, n-propyl, iso-propyl, tert-butyl,
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

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



Synt hesi s", Vol. E22a, p 425ff. If step g) is carried out in presence of
trimethylalumniumor triethylalumniumthe | eaving group in XXb can al so
be a net hwyypowroeisaoxy group. The above nentioned coupl ipog/prPe@oiosoes ar e
performed in an appropriate solvent for 15 exanple |ike dichloronethane,
tetrahydrofuran (THF), acetonitrile, dinethylformmde (DW),

di net hyl acet am de, N nethyl pyrrolidone or in m xtures of the above

menti oned solvents. 36 Schenme B (R5 = kyl chains according to the
definitions above, other variable groups”are as defined in claim1) Xl
XV H 2o B RBidhhed 'St (;c;u%lt,%r?éas'e’s_ir?w’%i_cw%é iderﬂit;c/)gf &o or hIL sublittientd 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 Z'
and Z2 both represent =C(R")-, then the respective =C(R")- groups in question may be the
5  same or different. Similarly, when groups are substituted by more than one substituent as
defined herein, the identities of those individual substituents are not to be regarded as
being interdependent. For example, when the A group represents Cq.5 alkyl substituted by
two R% groups, in which, in both cases, R% represents -N(C.3 alkyl),, then the identities
of the two -N(C.3 alkyl), groups are not to be regarded as being interdependent, i.e. the
10 two -N(C,.3 alkyl), moieties may be the same or different. Similarly, also the C;_3 alkyl
groups within one particular -N(C.3 alkyl), group are independent of one another, i.e. they

may be the same or different from each other.

For the avoidance of doubt, when preferred features are mentioned herein, then such
15 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. That is, compounds of the invention include those
20  that are sufficiently robust to survive isolation from e.g. a reaction mixture to a useful

degree of purity.

METHODS OF PREPARATION
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 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

30  for example according to the following schemes A-E.
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amnation is perforned according to known procedures for exanple with

sodi um tri acet oxybor ohydri de, sodi um borohydride or sodi um cyanobor hydri de

in an appropriate solvent |ike tetrahydrofuran or dichlornethane under

addition of acetic acid or trifluoro ace %c acid if appropriate, or with

Pal | adi um on charcoal under a hydrogen 5at nosphere in tetrahydrofuran or

et hanol or t hanpl _or /j s opanol  or dinethyl- _formani.de, preferably in

Lhe presencl B 421 < Hadl AGT 4 ol (80 Feariceaed 6 ORPd) 1) can be

performed according to standard literature procedures for exanple with

reagents such as thiophosgene in an ap(lo,rogri ate solvent as for exanple

di chl or onet hgne g0Oor di net hyl f or mam dej opti onal | y under addifion of a base

li ke 4-dinet Ryl ajri no-pyridine or tri ine. Step j)H sper f or med

under st andar mb‘rﬂﬂi tions _known to thos 'sk&J led in the ag.‘)tz' irtlfpresence of

a suitabl e solkkenia*such as di et hyl et her i net hylg)or mani de)y

di chl or onet hape, | 15acet ononi t@ e and/ d¥*4let r ahydr of ur an) R-3he coupl i ng

reaction is prePenably pesf@eemelddpt heR™ N-PE RT\Pe
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presence of a base such as NaCH, KOH NaHCG3, triethyl am ne,

N- et hyl di i sopropyl am ne, 4-di nmet hyl am no-pyridine or other appropriate
bases. Stwp 26jo/10824pr ef erably performed in the presence ettaprismivisdbe
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Step ¢) 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 triethylamine.

30

Step d) 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



251 f step g) is carried out in presence of trinethylal um nium or
triethylalumniumthe | eaving group in XXb can al so be a nethoxy or ethoxy
group. Thgoabaywozmwnti oned coupling reactions are perfopoedkp2enods799
appropriate solvent for exanple |ike dichloronethane, tetrahydrofuran,
acetonitrile, dinethylformam de (DVF), dinethylacetam de, N

nmet hyl pyrrolidone or in m xtures of the above nentioned solvents. WO
2010/ 100249PCT/ EP2010/ 052799 39 Schene C_ (R5 all variable groups are as
defined in claim1l) R5RIR5 Il HNCI N I14n)3 1lii)3 @B Q@..... , QS QM4
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ethyldiisopropylamine, 4-dimethylamino-pyridine or other appropriate bases.

Step e) 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-dimethylaminopropyl) carbodiimide (or salt,
e.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 techniques that 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
20  compounds using HCI or H,SOy4 solutions, trifluoro acetic acid, KOH; Ba(OH),, Pd on
carbon, trimethylsilyl 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), acetonitrile, dimethylformamide (DMF), dimethylacetamide, N methylpyrrolidone or

25 mixtures of the above mentioned solvents.

Step g): The coupling of the amine XVII with the acid XXa 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

30  hexafluorophosphate, N,N’-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, carbonyldiimidazole, oxalyl chloride or other activating agents of the

state of the art.



Step n) can be perfornmed according to standard literature procedures for
exanple with reagents such as 1,1'-thiocarbonyl di-2-pyridone or
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of a base |ike 4-dinethylam no-pyridine or triethylamne. 10 Step o) can be
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presence of a suitable solvent such as diethyl ether, dinethylformam de,

di chl or onet hane, acetononitrile and/or téfrahydrofuran The coupling
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The above mentioned coupling reactions are performed in an appropriate solvent for
15 example like dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide
(DMF), dimethylacetamide, N methylpyrrolidone or in mixtures of the above mentioned

solvents.
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Scheme B (R° = alkyl chains according to the definitions above, other variable groups are
as defined in claim 1)
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R8 A Li Y20 Z 1-3 Li = -0(0)- or - S@®@- A-C(0)OH or A-C(0)-LG or

A- S02- Cl LG = Leaving group WO 2010/ 100249PCT/ EP2010/ 052799 42 G oups in
Organi ¢ Syotbagiosssy 3rd edition, T.W Geene & P.G M WCT/EP2010/052799

Wl ey-Interscience (1999), for exanple a tert-butoxycarbonyl -,

benzyl oxycar bonyl -, ethoxycarbonyl -, methoxycarbonyl -, allyl oxycarbonyl- or
trifluornethyl carbonyl group. 5Step q) can be perfornmed under standard
conditions known to those skilled in the_art in presence of a suitable

sol vent such as diethyl ether, dinethyl f & mani de, di chl or onet hane,

acetononitryle d/ or, tetrahydrofuran. The coypling reaction is_preferabl
et ormod 1SHe b s 8w i alon 8 b9 RirmhS oCReid Regy Rigppiuses 1d?eRarmpia” ¥
triethyl arrivmg,sobliuet hiyb@tbkmmwdea@b?iem ti‘obfdﬁymﬁdflmf@(ﬁdiMCpM’:]dbdi‘hWri@é in@tnhfer
appropriate bases. 10 S r) refer erfornmed in.the presence of a
Pt ol o eoRR A sy R oty Srignr ABMYrBShaR Tl PrbPEAbERIEB6E
car bodi i m defludasacbtic anjdlupbreuiake, @8 with Pyttddiinre Xyl ohardoadindet déydioge |

1-et hyl - 3- (aﬁ-gdi nmet hi\él atm nBPror%{I ?_ @ar qodi i gl de éo.r salt, e, y |

hydr ochP or iPJBOSRE: BAPYAYArALRE 8F PLRY Syt 06 ﬁ'ﬁmragawt@m@gw be used.
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about 0C to about 200C), and nmay al so be perforned in the presence of an
additive (such as 2,2,2-trifluoroN, 0-bis-(trinethylsilyl)-acetam de).
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tetrahydrofuran, (THF), .acetonitrile, dinethylformmde :
di et hyl ac&tH" eS,“CE| aﬁéff'ﬂ@?"ﬁ???%lr‘i adfo?PeOr%‘F”aﬁ%/ %?'Xﬁ”éé%‘fr ef%%%%orﬁ@ﬁmaaﬁed
sol ventis. 20 dBtiepylgrrandide opiondlg upeef adited dof B bass lilkep4-Winsehyleatiolmmdinsder

i sol ation (;[)f. F@ne intermediate XXVI1 or without isolation of XXVIl1. Step s):
The prot ecti§iy'dPBGp PGL may be renoved in accordance with techniques that

Step j) 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,
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 dicyclohexylcarbodiimide (DCC), 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide (or salt, e.g. hydrochloride, thereof) or N,N-
diisopropylcarbodiimide (DIC). 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-N,O-bis-(trimethylsilyl)-acetamide). Appropriate co-

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

mentioned solvents.

Step j and k can be performed in a step-wise reaction under isolation of the intermediate
30 XXl or without isolation of XXI.

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, protected



25are well known to those skilled in the art and as descri bed hereinafter.
For exanple, protected conpounds/internedi ates descri bed herein may be
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3rd edition, TW Geene & P.GM Wtz, WIley-Interscience 30(1999).
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derivative XXb, where the leaving group LG can be for example, a 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, KOH, NaHCOg3, 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 425ff.

25 If 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 appropriate solvent for
example like dichloromethane, tetrahydrofuran, acetonitrile, dimethylformamide (DMF),

dimethylacetamide, N methylpyrrolidone or in mixtures of the above mentioned solvents.
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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-dimethylamino-pyridine or triethylamine.

10
Step 0) 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, NaHCO;, triethylamine, N-ethyldiisopropyl-

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



The coupling reaction is preferably perfornmed in the presence of a base
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art and for exanple described in described in Houben-Wyl, "Methods in
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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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suppl i ed bwichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF), dimethyl-

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

20
Step g and r can be performed in a step-wise reaction under isolation of the intermediate
XXVII or without isolation of XXVII.

Step s): The protecting group PG1 may be removed in accordance with techniques 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 “Protective
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,
tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF), dimethylacetamide, N

methylpyrrolidone, methanol, ethanol or mixtures of the above mentioned solvents.
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Exanpl e # The above mentioned coupling reactions are performed in an appropriate solvent for
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20 solvents.

Building blocks XXX-a or XXX-b can also be used as precursors according to Scheme E.
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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 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, NaHCO,, triethylamine, N-ethyldiisopropyl-

5 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-dimethylaminopropyl) carbodiimide (or salt, e.g. hydro-
chloride, thereof) or N,N-diisopropylcarbodiimide (DIC) can be used. The reaction may

10 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), dimethyl-
acetamide, N methylpyrrolidone or mixtures of the above mentioned solvents.

15
Step u and v can be performed in a step-wise reaction under isolation of the intermediate
XXXI or without isolation of XXXI.

Step w) can be performed under known saponification methods for example with aquous

20 NaOH or KOH in ethanol, methanol or dioxane.
Step x) The coupling of the amine XXXIV with the acid XXXIIl 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’-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,

25  carbonyldiimidazole, 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, NaHCOg, triethylamine, 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.

30 The above mentioned coupling reaction is performed in an appropriate solvent for
example dichloromethane, tetrahydrofuran (THF), acetonitrile, dimethylformamide (DMF),

dimethylacetamide, 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-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
compounds/intermediates described herein may be converted chemically to unprotected

compounds using standard deprotection techniques.

The type of chemistry involved will dictate the need, and type, of protecting groups as well

as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups in Organic
Chemistry’, edited by J W F McOmie, Plenum Press (1973), and “Protective Groups in
Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (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 to the expert and are described in the standard literature such as the Houben-
Weyl: Methoden der organischen Chemie, Georg-Thieme-Verlag, Stuttgart and are

exemplified in more detail in the experimental section.

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

mixtures using conventional techniques.
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Biological Assay

The basis of the assay used is to measure the inhibition of microsomal prostaglandin E,
synthase-1 (IMPGES-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
signal can be interpreted as inhibition of mMPGES-1. Similar assays to measure inhibition

of mPGES-1 have previously been described in the literature [1, 2].

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

¢ Freeze culture in Rosetta E coli expression strain.

e LB growth media with Ampillicillin (Amp) final concentration in culture 50ug/ml
¢ Chloroamphenicol stock 34mg/ml (chloro) final concentration in culture 34ug/ml
e Sterile growth flasks for 500ml-1liter cultures
15 ¢ 0.1 MKP;bufferpH7.4
e 0.25% HCI
e PGH; (0.25 mM)
e Fe (ll) Cl, tetra hydrate, 99% (Sigma, 220229)
¢ 384-well plate with compounds
20 o 96-well plate, polypropylene (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 e PBS (GIBCO 14040)
= Prostaglandin E, Assay (Cisbio,cat.no. 62P2APEC)
¢ Biomek FX robot (Beckman Coulter)
¢ Biomek NX robot (Beckman Coulter)
¢ Multidrop; micro or combi (ThermoLabsystems)

30 e Plate reader: Safire2 (Tecan)
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Microsomes from Rosetta E.coli bacteria expressing recombinant human mPGES-1 can
be derived as described below:
Inoculate 5ml LB with Amp and Chloro with bacteria from freeze culture. Incubate over
night at 37 °C with 200rpm. Thereafter, inoculate 500-800 ml LB containing Amp and
5  Chloro with the 5 ml on culture and grow to OD640 of 0.6-0.8. Chill the culture to +4°C
before induction. Induce the culture with IPTG at a final concentration of 400uM. Express
the protein at room temp 18-23 °C with 200 rpm shaking over night.
The following steps can be performed on the following day:
1. Spin down the cells in 250ml centrifuge flasks for 15min at 7000rpm
10 2. Dissolve the pellet from 250ml culture in 12.5 ml homogenization buffer
3. Disintegrate the cells by sonication, 4X10 seconds at 35% amplitude
4. Add 2.5ml MgCI2 (100mM) and DNase 12.5ul (0.8mg/ml) and incubate on ice for
30 min

Spin down the bacteria debris and save the supernatant, 7000 rpm for 15 min

o

15 6. Isolate the protein containing membranes 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 -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 ul of this enzyme
solution is subsequently dispensed in a 384-well plate at room temperature. 0.5 yl of the
inhibitor dissolved in DMSO is thereafter added to each well and incubated for 25 minutes
at room temperature. Subsequently, 2 yl of PGH, dissolved in an appropriate solvent is

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

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

30 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.
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¢ 5 L reconstitution buffer as supplied by the manufacturer is added to the negative
control (NC) wells.

e The plate is covered with adhesive sealing film.

¢ The plate can now be centrifuged at 1200 rpm for 1 minute.

e The NC samples are covered with sealing film.

e 250yl d2 labeled PGE; (d2-PGE;) can be diluted in 4750 pL reconstitution buffer
as supplied by the manufacturer

e 250ul Eu3+-cryptate can be diluted in 4750pl reconstitution buffer as supplied by
the manufacturer

e 5yl d2-PGE, can now be added to rows 1 to 24, by using a multidrop. The sealing
film is thereafter removed from the NC wells.

e 5yl Eu3+-cryptate labeled anti-PGE, can now be added to rows 1 to 24 by using a
Multidrop.

¢ The plate can now be covered with sealing film.

¢ The plate can now be centrifuge at 1200 rpm for 1 minute and place at 4°C

overnight.

After the over night incubation the fluorescence is measured by the use of an appropriate
microplate reader. The fluorescence of Eu3+-cryptate and d2-PGE, are measured using
the following excitation and emission wavelength, europium cryptate: Anax. . = 307 nm,
max " = 620 nm and d2: Amac: = 620 nm, Anax " = 665 nm), respectively. The extent of the
specific HTRF is measured as a ratio 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
unknown samples. The degree of inhibition can be calculated as percent inhibition by
dividing the amount of PGE;, formed in unknown samples by the amount of PGE; formed

in control samples.
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Test results:

Table 1 demonstrates the mPGES-1 inhibitory effect (in %-inhibition) measured for

selected compounds at a concentration of 10 uM (unless otherwise specified) in the HTRF

assay as described above. The examples show that 10uM of the compound inhibit PGE,

production to the indicated degree. These data reflect a successful mMPGES-1 inhibition for

the given compound examples.

Table 1. MPGES-1 inhibitory effect (in %-inhibition) of compounds of the invention at a

concentration of 10 yM in the HTRF assay
Example # % inhibition
1 100
3 100
4 83
5 100
6 100
7 98
8 98
9 98
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Example # % inhibition
10 100
11 100
12 100
13 100
14 100
15 99
16 80
17 95
18 98
19 98
20 100
21 100
22 98
23 100
24 97
25 99
26 100
27 100
28 100
29 99
30 98
31 99
32 98
33 93
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A further aspect of the present invention is the use of a conpound of
formula | for the treatnent and/or prevention of inflammtory di seases
and/ or aswouaymorseondi tions. WD 2010/ 100249PCT/ EP2010,052P9610052794..
Rheurmati c di seases or autoi mune di seases or nuscoskel etal di seases:
forms of rheumatic diseases including e.g. soft tissue rheumatism
rheumatoid arthritis, polynyal gia rheumatica, reactive arthritis”
tenosynovitis, gout or netabolic arthritif, bursitis, tendonitis, juvenile
arthritis, spondyloarthropathies |like e. spondylitis, ankyl osing
5spondylitis, psoriatric arthropathy; sarcoidosis, fibronyalgia, nyositis,
pol ynmyosi ti osteoarthritjs ti.c.arthritis, collagenoses, of any

ori g1 e o T2 B e alssdh e MG UG Sl b riRas BT ys ¢ <.
Still's D seasplesH herHTRE ysudy GlsRlesErtdedyabsyadinese datahreflod bisacdéeefl and
rheumati c hqgg% 3Lseg%e diseases of blood vessels l|ike vasculitis,

pol yart hr i fTsChgdd2HOTeR i die Ve GPROHAD GXATRIEScel | arthritis, Wegener's
10gr anubomat osi s, Henoch- Schonl ei n purpura; psoriatic arthritis, fungal
arthritis, in particular including pain associated with any of the

af orenenti oned conditions; 2. Headaches such as mgraines with and w t hout

al |

aura, tensi dabteypenhEBEaGhHRibItorg letisttéIC hedaacined/)an dompadtasius shewhtdntion in
different origins; 3. Synpatheticah&yHgELntained pain |ike conpl ex

regi onal pain syndrome Type | and I[N 152" 3R&Wr opat hi ¢ pain such as | ow
back pain, hi[p parn,[ T€q pal n, nofn-nerpetic nedrp|l gia, [post ner i
neural gi a, dilabetic |n pat hy, nerW@oinjury-indudgﬁop in, acquilr'€a@0%ijmune
defici ency sygrewrie (M) exsmaleq Mr bpxemrle ppi [RMIh¢aexamplgmy, [PMdxi n and
chenot her apy [CausSedMEeT Ve [T UT T €9, Pt o o[ pai m, Ut ti pre[sct erjosi s,
root avul siors, 3%ai nful?2 t qaun®® i c [mohonpur oflt hy, p4i nful 861 yneurdpdt hy,

t hal am ¢ pai —20symrdromne, [post=-StTjoke p|r 1, _Ccentrat nmefvous SyStenTiry ury,
post surgical|] pdit, [carlpal|l tufthel |syddrpne,8@rigem al |neuBdl gi &4, Ppost

mast ect ony sydroOmE, [ posthoracot gy Sy[idr one, St unp p4i 1T, TepefTtiv

not i on pain, |neilopdt hilc pai n”ssqci ated hypleral gesta and &Pl odyni,

al cohol i sm arfd—otterTdrugqdTrduced[parTT, 5—Cancer a1 duged by or
associ ated wilt h &unors 1su¢h a& borje Bunprs,82 ynphat3c 251 eQRem &; gkin's
di sease, mual ifgmanmt—ymphofe; T ymptogranptomatoses,; Tyn i d
mal i gnant tunjor $3 ext edsi Je ast|lasés | 6. 8 scefal3di $ord@is s

chroni c pel vifcparmpancfeat T t7s, [ peptc utcer, [rntertrtra—cystitT]s,
cystitis, reral &olilc, 2angi nal4 dyqmefior | hoe®# nenst4uafi on92gynaecbl dgi cal
pai n, irritalfrebowg—disgase (1B, T nftamatory bowel—diseaseCrotn’ s

di sease and |l céi%at ive3080qol i3 s, |nephr|tis85 progtakitils, 98l voq

non- ul cer dygpepsia, [ nonm=gardiac ghest—parm, nyocardiaf—Tschem

2010/ 100249PQT/ Ei82010/ 352799 B 1. Bnf| anmifi i on| as$oci| at e84di s¢asks |of
ear, nose, nQuth—and—throdt—tkemftuoehzaand—~Vvirat-b i i i ons
such as the domfidn col @ qlleffQic|rh#nifis §&easpnal aid p8benn

pharyngi tis, onsithrtis,fgrngrvitis,—Harhyngrtis,—stnysttis,—=a onot or
rhinitis, feJer,68nay| f&ver, tTroildi8is| otd&is,| dedtall coRBitignstlilke
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neural gia, uJeit97s; |iristi g, a98 ergi c6kefati?9 s, fporfi0lng¢ti VIG0 s, 5




bl epharitis, neuritis nervi optici, choroiditis, glaucoma and synpathetic
opthal ma, as well as pain thereof. 8. Neurological diseases such as
cerebral wedermoannd angi oedema, cerebral denentia |ike ecyrpRanlsnson’ s and
Al zhei ners di sease, senile denentia; nultiple sclerosis, stroke,

10nyast henia gravis, brain and neningeal infections |ike encephal onyelitis,
meningitis, including HV as well as schi zophreni a, del usional disorders,
autism affective disorders and tic dlsorgers 9. Work-rel ated di seases

|'i ke pneunoconi osi s, |nclud|ng al umi nosi &7 anthracosi s, asbestosis,
chaI|COS|s£Q£{ é é? SI|ICOSIS t abacosi s and byssi nosis; 1510.
Lung di sea % @35 ERE |nclud|ng aIIerglc ast hma (atopic or
non-atopi c) as well as exercise-induced bronchoconstriction, occupational

t hma, i | - t | bat i f th
R g e e e P T IR T e 4
(COPD) i nCIalndlong‘emmysmralsemﬂd/dr%pdm@i orwhich sierietsisitiery ofdsrosteglandin E

b hi i rat tr d ARD:
Fanci or s ovABaRE, MG hanel 1B AR el bareBRBa e AN A lbPoss tPanG
eczenmn, derofaierdgesitic bemdditirimgluding bt ras limiedd todtse apstaions amdidr greveaitioa ofind

ti ssue traumnm; %2 Vascul ar ;. and heart ases which are inflammtion-
relatod |1 MERTVRHRY dERRRs 8%‘?’8r?$t?8i38{§’dr?8”§§?r&ﬁ-ac transpl ant

th | iti. Lt

Cempor a1 o oS ARBASL Wi ROARRAREI IR dy AR a Rkl Blokbe, |

and er yt hera conditiurgr sehamyndsogition @@t Has de élagreiatory lsoowbogitassecated with it,
hepat hi r : rter Y5

vaboul a¢" ¢ SRKF pry Ll ATRARIEL) f BRI EL I AnAE I AuRT T,

i ncl udi ng \aenisushrohicouttrysiig, smcnallérglcIand|nngrotmEﬁlammtlangandaqtherdormmfy

pl aque i nfl. i f4 C

Socn! anydi AT PRRARE rBRf iR kit it HATRN MR AU o e

i nfl ammat i eoreeses of thisdavenitiom, Ieftangnatary mmmdvgmr@h:@hdmfamscul ar grafting

i ncl udi ng r res
el uding o SofibR bk B R oo S BB A BB 2700 57
endarteﬁecthwicteosed)bh@ﬂannnwasm ae apyoptuurtes skifedalersargwid mpperecieds theki ns and
capillarie I i as
G abet ¢ voenEPRR A SRR oy denciy ot RER T St R B
capillary EmgkmﬂumoﬁﬂmmamraﬁQDmeK@ymﬁﬂbﬁsomB@nb|ated with 5|nsulitis (e.qg.
hyper gi yce ) kKrein
o mary” ox Gyt 8RS mBRRnEinahblsB rapd ket RRTER. W HhidloBbnicl

i ncl udi ng cegnbenismsugithas nmthecreémt@h Omf:amaalpﬁs Mrasubjenirﬁmh condlhenmlaclcée,

epi thelhal (gelboder! ¥adofARL 3ord BRLADELI A ARG HeaSHE as basal cel
carci none, adenocarci none, gastroln I na ncer suc i p cancer,
10nout h cancer, esophageal cancer, small bowel cancer, stomach cancer,

col on_ cancerq iy ewwprepé@%%ﬁ&mfa%s toRPEH SRR R R lla 10063 ¥ _cancer
cervical cancer, ung cancer reast cancer, skin cancer such as squanous
cel | and bamedicagesnt. cancers, prostate cancer, renal cell carcinom, and

ot her k_novvr;' no Egﬁec‘?wtﬂgi}r&%nﬁ érﬂ%h'i@lheé@bloﬁ&hﬁmg%‘ﬁor}nn% |984Me

neopl asi as e gastroi nt stlna cancer, Barrett esophagus, liver cancer,
15bl ad@ér dreatreent apdiac preaentioncd acksease vad/onporsitivndn whp;hdm mhibitoaret ére,
cervical c s st cancer and skin cancer; adenomatous
pol yps, incIugF%&'?ggygﬁgﬁﬁgﬁ%%%ﬁgtous pol yposi s (FAP) as el | preventing
pol yps fr o fugher asgectrof e prepery inventiorsig thf ugengf. 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 I for the treatment

and/or prevention of the following diseases and conditions:



15. Various other disease states and conditions |ike epilepsy, septic shock
e.g. as 20anti hypovol em ¢ and/ or anti hypotensive agents, sepsis,

ost eopor ogD2W10M@RI4gN prostati c hyperpl asi a and hyper act ipee/sEpb@d@derroo
nephritis, pruritis, vitiligo, disturbances of visceral notility at
respiratory, genitourinary, gastrointestinal or vascul ar regions, wounds,
allergic skin reactions, m xed-vascul ar and non-vascul ar syndrones, septic
shock associated with bacterial infectio s or with trauma, central nervous
systeminjury, tissue damage and 25post oger ative fever, syndrones
associated with itching. Preferred according to the present invention is

t he use of 1laRbewpstimdiserfses or autoenrhurdedisedses tor erisaesheletal diseasqs: el tontns oh of
pain; inp i - L0 IS i at Lt - of wt-he di seases or
Gondi t1 ons sl YsshRs m:ithgieb BT AU Al o 3L BB, O 72"

met hod f or polyeyalgeEatheematicen déastive agivéist | tenosyhowtie\geuhenmhétebdd atinstiases and
condi tions, A C : i 1.0 ifs f fective.
amount of S SrAGhE IEAIPLHATS, SRRk AR AL RERY. sBihdjlls”GhiyIing
2010/ 10024 $PaTiyiER @soridaR Yo opEhCoapwidwsss, Gifrotmiyelgianveesitispolymyyositiso have

t he advant Lt Y. " f j : Xl ¢ than,
be | onger g%felo%gﬂﬁtﬁaﬁ?&gg&n@o@zﬁlﬁoﬁé’%ﬁ@ E%%&ag‘&zo&@@??e gtre hﬁ?@ghgf fects

t han, be nerdhematobys, sbsmdpeada tdeanatomydsitis. JHidsdisedset Siogreprsandneowk Falbt i ¢
prof i1 € ( &<gna iAoy ALAL RECANEILARLNL hiarPRELA bRUELSGH BRLATEEL AN,
Sand/ or have Gther Jsefu pharmacol ogl cal, physictal, or chem cal properties
over, conpoesciditikpolyarthritist iaelopa.i Bahcals synaineter erant oell arteitisnVepenedlsove- st at ed
i ndi cat,j,on A : . ! : 0 an
amount 5y 3" AhEEY! ihodt e e h Ut ol i AT aHRls, TRty
pati ent. Thelufifgedin pessocidedwitieany ofdh¢ aforemensmsad abhditidng; sone test or

mar ker) or subjective (i.e. the subject gives an indication of or feels an
effect). Canpeadridespushas Migraines Wi %@“ﬂ@ﬁ@ﬁ%ﬂ%@éﬁp%hewpﬁﬁgl%@ées.
Oral, pul mpRagY-HRRENnd PESRIRRS WiRSRRASHt BRYinE2nge from between about 0.01

ng/ kg of body wei ght per day (ng/kg/day) to about 100 ng/ kg/day, preferably
about 0. 01 3 gymbetibtidl) nisrtiigéd piin liR® dofplek rgyic o pailsyn@bmetTyPe 1 ah@1about
25 ny/ kg/ day. For e.g. oral admnistration, the conpositions typically

cont ai n5betwslenropbthid pdn 8dchnag Ibw bablo pain SIP @aimy legaradh, poetherpetic yelmatoie ost

about 1 ng .t out 00, . of the active ingredient. Intravenously, the
oot 20pr of EheRf Reefete hidtiic BhybPFing el AR Rein sRHIRLERRHREY ) oy
duri ng congsleficienayatyedionfeu@il[B8) refatikcamdiageadiis pgin, bearioaimeks tosary ated
adm ni stered _in.a singl ily.dose, or.th ot.al i 0 e nmay be
Sami i st or SRR RSN PRSPy B Ry il iaR o8 | O,y
event, t he aphig®ns,mnfuldrautiatic sianohewdopathg,qrajnfulidolynberoablheg, theladét eaim ne t he

I ) O . 5 . L R ) '~ whi ch
P I L T e B GV SR S i TR
of ot Ete condlhrtriebsyrfdr(ane,i(;rttsigi;egninblewetljsé?aa@bst a?_sweloknyasa/rnﬂmmeﬁ pes:ttremaj[\cogcg'ey

, se . . .
bar o cul ar Sy BRR: shPET PendiRe bfiod S5 IR ile REABERE TR nigtEalggsiay ar y
of the averadallodsé, atchbolEncam otbér drogiireeicedhpainndi vi dual i nstances where

hi gher or | ower dosage ranges are nerited, and such are within the scope of
t hi s i nvent eancer pain induced by or associated with tumors such as bone tumors, lymphatic

25  leukemia; Hodgkin’s disease, malignant lymphoma; lymphogranulomatoses;

lymphosarcoma; solid malignant tumors; extensive metastases

6. Visceral disorders such as chronic pelvic pain, pancreatitis, peptic ulcer, interstitial

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

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

myocardial ischemia;



WD 2010/ 100249PCT/ EP2010/ 052799 59 PHARMACEUTI CAL FORMULATI ONS Sui t abl e
preparations for adm nistering the conpounds of formula will be apparent to
t hose wi twoeothimersy skill in the art and include for exaopEPihbevs,

pills, capsules, suppositories, |ozenges, troches, solutions, syrups,
elixirs, sachets, injectables, 5inhalatives and powders etc. Such

formul ati ons may be prepared in accordance wth standard and/ or accepted
pharmaceutical practice. Depending on e.% pot ency and physi cal
characteristics of the conpound of the i @ention (i.e. active ingredient),
the content of the pharmaceutically active conpound(s) should be in the
range from7lirflem@tatinn asSqcigieddieeadsis\of &@r, Nos@ Math asq thneatdkpindfierzatang 20 to

70 wt. 10%?ra|%a)((: eh%| |ﬁ%@gt9r§s' édcﬂ%sqﬁe @oﬁm% %oldsér“e?{%}p her‘rafléag géc?n Fgr)( be

obt ai ned fo onée or ceor 4 Ing to formul a
| with knomrwmal)ppmrsgltla‘ mnSélmn@hgvntlsmdarthynallmsmtusmscfmdr\/laeomptor rhinitis,

di si ntegr a%%*so J%eg{‘t@?roioﬁw LAt aor: |’coﬂhﬂ9ﬁ%@ﬁa@§t’rh§§] hd BBH%D%‘?%\R/% and-rE)E}gt-

tabl ets may several Tayers
i nvent i 6n iopetiph aonditinst frigaminbbnetblgial vyeitis) gltiedillecpiakeretitzo aonjurdtivitior nul a |

in adm xtu | |

carior . oufofih BRARHERRGREG ol S SERIBRaBr Sk Bk Sph . e

i nventi on @amabethemobi ned with other treatnent 20opti ons known to be used
in the art in connection with a treatnment of any of the indications the

treat nent & N@HiOK9iIGasdispasersUtihas serePral RedgR2 3ehangiprAama. GArebIYERResliR h

treatment Qi bQNPafiiRbn8LAd PUHRIRSE Bfkeatd ts@meedérﬁéntféomhlﬁ%téc%l?oé"l‘é tslﬂok@e
treatment according to the present inventions are: 25- non-steroid

anti i nflP amfasienigraigys.(aEaEpd yeningeatinfegtionsplixe qnﬁwftﬁlqweé't's mﬁﬂlrsaltes

receptor ag}QfUng%HIV S2N0pR Qcﬂ@éo‘éh%ﬁﬂ d8iuSionalRr4drs Chaisme hirddios kRb&iers
N-type cal ci um channel bl ockers; 30. serotonergic and noradrenergl C

modul at or s:anddigdisOEdssEer oi ds;  hi stani ne HL receptor antagoni sts:
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 exercise-induced bronchoconstriction, occupational 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 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,

25 arteritis temporalis, 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 plaque inflammation, bacterial-induced inflammation including

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

surgery, revascularization procedures including angioplasty, stent placement,



WO 2010/ 100249PCT/ EP2010/ 052799 60 hi stam ne H2 receptor antagonists;
proton punp inhibitors; | eukotri ene antagoni sts and 5-1i poxygenase

i nhi bi t ornwo 2bto/dooal anesthetics; VRL agoni sts and ant agempr3éi1sjos27dh cotinic
acetyl choline receptor agonists; P2X3 receptor antagonists; NG agonists
and antagoni sts; 10- NK1 and NK2 antagonists; NVDA antagoni st; potassium
channel nodul ators; GABA nodul ators; serotonergic and noradrenergic

nodul ators 15- anti-mgraine drugs. Said_list is not considered to have a
limting character. In the follow ng rep?esentative exanpl es of such
treatment options shall bhe given. Non- st.er oi.dal  antiinfi anpat - drugs
(NSAI Do) 1 AP REOEm A a b srsosg iR Nt veles S rapietie

(al m nopr ofaetery reeteaasigr of en, bucl oxi ¢ aci d, carprofen, fenhufen,

f enoprofen, flubiprofen, ibuprofen, indoprofen, ketoprofen, mroprofen,
napr oxen, a Q.. .Dl L f ; t feani id,
and 11 oxapr of B e o Espr GREE S eIoRlS e o8 R pe Doy BRI Ll hats

al ¢l of enac diableticieatinepatly.clost eapilery fesistange endiebeticesypintonse asgsicited with i azac,

f ur of enac, ;i : ) | ag: ' : | | Qpi tin,

21 domet 2! B R G B iR (R ABE LG o
mef enanmi ¢ adhary exagtiont f enani ¢ aci d), bi phenyl - carboxylic acid
derivatives, oxicans (isoxicam neloxicam piroxicam sudoxicam and

t enoxi can) ,14sBenigly bad amiligete tuyhors ahd egbplesiadicilidingdahasabach aejol@eétak he

razol ones (a one, bezpiperylon, fepr ne,. 30nof ebut .
oxy phenbut L2656 D BREApF Al e Rtd LS TENNEY peoi ey FPEne (P ucingms)
rof ecoxi b anch et basat oxli &rcintdal duenbidreinomdQyarbintddlin24RES Jubr @3 O 22099

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 polyps from forming in patients at risk of
FAP.

15. Various other disease 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
motility at respiratory, genitourinary, gastrointestinal or vascular regions, wounds, allergic
skin reactions, mixed-vascular and non-vascular syndromes, septic shock associated with
bacterial infections or with trauma, central nervous system injury, tissue damage and

25  postoperative fever, syndromes associated with itching.

Preferred according to the present invention is the use of a compound of formula I 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 administration of

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



61 Antiviral drugs |ike acyclovir, tenovir, pleconaril, peramvir,
pocosanol and the like. Antibiotic drugs |Iike gentam cin, streptomnycin,
gel danamagpnoiodonigpenem cephal exi n, cefacl or, ceftazi clpicmgp2eefospoere,

eryt hromyci n, vanconycin, 5aztreonam anoxicillin, bacitracin, enoxacin,
maf eni de, doxycycline, chloranphenicol and the like; Opiate receptor

agoni sts: nor phi ne, propoxyphene (Darvon), tranmadol , buprenorphin and the
li ke. d ucocorticosteroids such as bs%hanethasone, budesoni de,

dexanet hasone, 10hydrocortisone, nethyl predni sol one, prednisol one,

predni sone, triantinolone and deflazacort; i munosuppressive,

i munonmodulCanmopndsef by investicrt ey disadeve Hiecadyaniggb that ey mhavnbe exdre: o

hydr oxychl %‘ff%ab Bﬁs th%pr?é‘fegé Ux?c”ih?r‘? beﬁ%g{n’j‘%@! t‘nQﬁ e%HBrae tér{hh b duce

mer capt opuri ne enol’a ospori ne,
151 ef | unomfeiee;r smtekfmctSdham ebe ragrateaisiypalhsosieddian, mh@mphm @ett@nd gl atiramer
acetate an T om de
and the |1 EaAmickheSarobleNR, HBRE: oral e Bl BRGRE e BB ka0 "B
not |i nmbt ecdintlor Eam@theremﬂefullpharlrmaqolml@al AdgdicahorebehD2BEFppedBPo®fl, and Ro

but ot | eorRaots R R S WS B [, A Mg R RS T

and the |i lotherwise- 1 receptor antagoni sts such as but not I|mted to

Ki neret; Sodi um channel bl ockers: carbanmazepi ne, nexiletine, |anotrigine,
tectin, lacosam de and the like. N type calcium channel bl ockers:

Zi conotide and the like. 25 Serotonergic and noradrenergi c nodul ators:

par oxeti ne DQRAGEeti ne, clonidine, amtri ptyline, citalopram Hi stam ne Hl

receptqp antagewi %ﬁ‘r‘éetl\}éra‘?tmlﬂtrgfe‘?@!@dﬂam%t of 9'8&'%6% %lch confers a
dexchl or pheni ram ne, triprolidine, clenastine, é ram ne,

di phenyl pyrt%ﬂrﬁ‘ﬁ’@t'cleﬁ?ﬁé?”éhﬂgﬁ?tﬁ@ pahwrmgﬁ%maw@@mey VaRlH mﬁ?‘%ﬂfﬁ*@'ﬁé’il ne,
trineprazi '%6me39§7€ﬁﬁ?éﬂkéif®r SHRIANER L Atk RBbjed iAo iRGicatitedtior fBId%h

pyrilam ne, astem zole, terfenadine, |oratadine, cetirizine, deslo-
ratadi ne, fe8%ef-enadi ne and | evocetirizine and the |ike; WO

2010/ 10024%0@50@%8@&%@%@9%@%@ b %Hﬁmuél@reb‘?at K/ﬁt‘}@@to%ée§n©?ﬂqmlrﬁér$ary and

cinmetidine, fanotidine and ranitidine and Proton pu

i nhi bi tlérs tom%gp%ﬁ@aygangwe@zt@%e%@%%Hém{&g)pfebogudvemm IOPH@’
(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.



5 Leukotriene antagoni sts and 5-1i poxygenase inhibitors: zafirlukast, non-

t el ukast, pranl ukast and zileuton and the |iKke; Local anesthetics such
as anbr oxwb,20lo/domai ne and the |ike; Pot assi um channetrmpdabasons: | i ke
reti gabi ne; GABA nodul at ors: | acosam de, pregabalin, gabapentin and the

|ike; 10 Anti-m graine drugs: sumatriptan, zolmtriptan, naratriptan,
eletriptan, telcegepant and the |like; NG- antibodies such as Rl -724 and
the like. Conmbi nation therapy is al so_possible with new principles for
the treatnment of pain e.g. 15P2X3 ant agoﬁ?sts, VR1 antagoni sts, NK1 and NK2

ant agoni st A ' ntagoni sts and the |ike. The

conbi nat i ﬁ*b‘h%éﬁ%%ﬂ%@&?@‘é@'ﬁ@ a synergistic conbination. Synergy,
?s de)scr i beithiole peemlfaﬁloasllcﬁ%r aQhtnistarieg fﬁ@lo@hﬁay)ur&dmldf.forﬁmz% el Begpﬁargﬂztoﬂ- 55
1984), occurs en t he ect of the ¢ ounds e 1nistered in
Conti nat § o4 WGSBS iR Fie ol e ERe B are Dok e BralE sARSlfRts when
adm ni Ist er ledpﬁdsﬁlﬂe@bzangégﬂqu?gedﬂnﬁonllsnsygemre&bkir,s, ea&ptse;rﬁﬂﬁétilés,ef f ec'sj is
nost cl earl, nonstrated at. s i mal .concentrations, of t conpounds.
Syner oy SeaiMAERE aad ARTdrS biso SROD R gy bf AAPRAR HATAUEON DY co
ef fect, or ssowerdodriidsr deeastéd phaimaeblitat prattidehe conbi nation conpared with
t he individyual conmponents, 25 201?/ 100 49Ft>.CT/ EIIIEZOlO/ 052%9t9 63 .
EXPERI MENT, ep%&%ﬁ‘? St BRISNSY PRAPIISIGE AR EES1SP OLBRSBIRAUNGPT PRIVERIRY al
formul a | Sidnlaets inglediont)stbe sbateatlof tihe phaxrmasounteathandtvseompolied(sBsholild be

conmpounds of , the ex l.es .descrj bed herejnafter be pr.e in.situ

andyor | solaledandd PO 418 SHePF e Ao el | Bt e pREBRYA) oW

descri hed herdfitheaddnagositionwsch wigoleonsi dered to be di scl osed. The
ow.n i n whi,ch the

i i is.ill d.b f he foll | ,
ol Lovi ng oinele S48 rEoR el donsanel. bRENES P4 PEmET™ cQreshBEt ¢ aci

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

formula I 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 treatment 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-steroidal antiinfiammatory drugs (NSAIDs) including COX-2 inhibitors;
- opiate receptor agonists;
- Cannabionoid agonists;
- Sodium channel blockers;
- N-type calcium channel blockers;
30 . serotonergic and noradrenergic modulators;
- corticosteroids;

- histamine H1 receptor antagonists;



BSTFA(N, O-bis (trinmethylsilyl) trifluoroacetam de Boctert. -butoxycarbonyl
concconcent rat ed DCMi chl or onet hane 20Dl Cdi i sopropyl car bodi i m de

DI PEAN- etwpl2dio/moqapopyl am ne DVAPN, N- di met hyl am nopyr i dipa@/EP2010/052799
DVSQdi et hyl sul phoxi de DVFN, N- di net hyl f or mam de

25dppf (1, 1' - Bi s(di phenyl phosphi no) ferrocene

EDCL1- ( 3- di net hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de Et OAcet hyl
acet at e Et 20di et hyl et her Et OHet hanol

30HATWO- ( 7- azabenzotri azol -1-y1)-N, N, N, P2t et ranet hyl ur oni um hexaf | uor o-
phosphat e HBTUO- (benzotriazol -1-y1)-N, N, N; Ar-tetranet hyl uroni um

hexaf | uor ophosphat e HPLChi gh performance |iquid chronmat ography 64

i - Pr OCHi soproptamihe K rBogabrastagomistert . - but yl ate MeCNacetonitrile

MeOHnet hanol 5MSmass . spectronmetry MIBEnmet hyl -tert-butyl ether NVRnucl ear
magnet i c r SGAZHRAMP inflibitors;

- leukotriene antagonists and 5-lipoxygenase inhibitors;
5  -local anesthetics;

- VR1 agonists and antagonists;

- Nicotinic acetylcholine receptor agonists;

- P2X3 receptor antagonists;

- NGF agonists and antagonists;
10 - NK1 and NK2 antagonists;

- NMDA antagonist;

- potassium channel modulators;

- GABA modulators;

- serotonergic and noradrenergic modulators
15 - anti-migraine drugs.

Said list is not considered to have a limiting 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,

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 (acetyl salicylic acid,
sulfasalazine) and the pyrazolones (apazone, bezpiperylon, feprazone,

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

valecoxib, rofecoxib and etoricoxib) and the like;



PEpet rol et her PPALl-propyl phosphonic-acid cyclic anhydride 10RPreversed
phase rtroomtenperature Rfretention factor Rlretention tine satsaturated
15TBTUO- (Wenamimbazol - 1-y1)-N, N, At', N -tetramethyl ur omcumpr2010/052799
tetrafl uoroborate TOD! t hi ocarbonyl diim dazole TEAtriethyl am ne

THFt et rahydrof uran TFAtrifluoroacetic acid 20TLCt hin | ayer chromat ography
WO 2010/ 100249PCT/ EP2010/ 052799 65 Anal yti cal nethods The TLC data was
obtained by using the following tic platgi a) Silica gel plates 60 F254
Merck No 1.05714.0001 abbreviated in the experinental part as "silica gel”
5b) Reversed phase plates: RP-8 F 254s Merck No: 1.15684.0001 abbrevi ated
In the experinmental part as "RP-8". c¢) Al um niunoxide plates 60 F254 Merck

1. 05713. 0001 abbweviradadsiliRe bbRIGKPRINOWE MetonPd] peradivirApsoosaddlanRihe/iKeles

gi ven were determ ned wi thout chanber saturation. 10 The HPLC/ M5 dat a,
wher e speci f i ®dANRIPEC diygaiifgeniraic. sHePtPHYFiBwgsrneBNE™ AIRSNeRyi | ent 1100
Wi th quarternar Yephdidxin,Gef-omn, defhBichibHé Qpdiithel srythRniljcil @adddndirdet ect or .

The di ode array detection took place in a wavel engitgg range from 210-550 nm

00K place
15Range’of nmssA&PeAATHREPIL I LPEEBFBrENOAGN.IDRERIFe  XVRXTHOE:

chloramphenicol and the like;
e Opiate receptor agonists: morphine, propoxyphene (Darvon), tramadol ,
buprenorphin and the like.
® Glucocorticosteroids such as bethamethasone, budesonide, dexamethasone,
10 hydrocortisone, methylprednisolone, prednisolone, prednisone, triamcinolone and
deflazacort;
¢ immunosuppressive, immunomodulatory, or cytsostatic drugs inlcuding but not
limited to hydroxychlorquine, D-penicillamine, sulfasalizine, auranofin, gold
mercaptopurine, tacrolimus, sirolimus, mycophenolate mofetil, cyclosporine,
15 leflunomide, methotrexate, azathioprine, cyclophosphamide and glatiramer acetate
and novantrone, fingolimod (FTY720), minocycline and thalidomide and the like;
¢ anti-TNF antibodies or TNF-receptor antagonists such as but not limited to
Etanercept, Infliximab, Adalimumab (D2E7), CDP 571, and Ro 45-2081
(Lenercept), or biologic agents directed against targets such as but not limited to
20 CD-4, CTLA-4, LFA-1, IL-6, ICAM-1, C5 and Natalizumab and the like;
e |L-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 e Serotonergic and noradrenergic modulators: paroxetine, duloxetine, clonidine,
amitriptyline, citalopram;
¢ Histamine H1 receptor antagonists: bromophtniramint, chlorpheniramine,
dexchlorpheniramine, triprolidine, clemastine, diphenhydramine, diphenylpyraline,
tripelennamine, hydroxyzine, methdiJazine, promethazine, trimeprazine,
30 azatadine, cyproheptadine, antazoline, pheniramine pyrilamine, astemizole,
terfenadine, loratadine, cetirizine, deslo- ratadine, fexofenadine and levocetirizine
and the like;



The follow ng nethods were used: Method A: 20Mbbil e phase: El: water with
0.15% formc acid E2: acetonitrile Eluent gradient C (unpolar): 25tine in
mn % %8 0immovtsate in mb/mn 0.0 95 5 1.6 2. 00 10 90ptTAP2010052509 90 1. 6
5.50 90 10 1.6 30

62

Histamine H2 receptor antagonists: cimetidine, famotidine and ranitidine and the
like;
¢ Proton pump inhibitors: omeprazole, pantoprazole and esomeprazole and the like;
5 e Leukotriene antagonists and 5-lipoxygenase inhibitors: zafirlukast, mon- telukast,
pranlukast and zileuton and the like;
¢ Local anesthetics such as ambroxol, lidocaine and the like;
¢ Potassium channel modulators:like retigabine;
¢ GABA modulators: lacosamide, pregabalin, gabapentin and the like;
10 ¢ Anti-migraine drugs: sumatriptan, zolmitriptan, naratriptan, eletriptan, telcegepant
and the like;
¢ NGF antibodies such as RI-724 and the like.

Combination therapy is also possible with new principles for the treatment of pain e.g.
15 P2X3 antagonists, VR1 antagonists, NK1 and NK2 antagonists, NMDA antagonists,

mMGIUR antagonists and the like.

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 demonstrated at suboptimal concentrations of the
compounds. Synergy can be in terms of lower cytotoxicity, increased pharmacological
effect, or some other beneficial effect of the combination compared with the individual
components.

25



WO 2010/ 100249PCT/ EP2010/ 052799 66 Met hod B: Mobil e phase: El : water
with 0.15% formc acid 5E2: acetonitrile Eluent gradient C (unpolar): 10
time in nvo 2010010824900 5.00 5.50 %l 95 10 10 90 %2 5 90pe®/EPRothloswos at e i n
m/mn 1.6 1.6 1.6 1.6 The follow ng colum was used as the
stationary phase: (columm tenperature: constant at 1525C): Zor bax

St abl eBond 018, 3.5pm 4.6x75mm The foll ow ng conpounds are acconpani ed by
structural drawi ngs. The skilled person w!I| appreciate that the rul es of
val ency nust be adhered to and hence there nust be a certain nunber of
bonds attached to each atom i n i1y be depicted on the
20dr awi ngs. For exanple, in tﬁ@i@%%&?@"agﬁﬁﬁé&n heteroatomi s
depicted with only one or two bonds attached to it, the skilled person wll
realise that it should be attached to an addi onal one or two bonds (a total
of three), FraP3ALIER of gxemplesder spwrabnds Pl theganseadarmladne or two hydrogen
atons (so formng a -NH2 or -N(H - noiety). WO

2010/ 100249PCT/ EP2010/ 052799
Unless 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.

The invention is illustrated by way of the following examples, in which the following

10  abbreviations may be employed:

Abbreviations:

AcOH acetic acid
15 aq aqueous
BSTFA (N,O-bis (trimethylsilyl) trifluoroacetamide
Boc tert.-butoxycarbonyl
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(diphenylphosphino)ferrocene
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAC ethyl acetate
Et20 diethyl ether
EtOH ethanol
30 HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium-hexafluoro-
phosphate
HBTU O-(benzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafluorophosphate

HPLC high performance liquid chromatography



67 Exanple 1

2-1-5-(1- Acet am doet hyl ) - 2- chl or ophenyl am nol - N- (4- br onophenvl) - 1- net hyl ben
zi m dazolweo2manboxam de 5(a) 4- Chl or o- a- net hyl - 3- ni t r olpenayhawiose99

Ammoni um acetate (3.86 g, 50 mol ), NaBH3CN (0.22 g, 3.5 mml), and 3A

nol ecul ar sieves (25 g) were added to a m xture of

4-chl oro-3-nitroacet ophenone (1.00 g, 5 mol) in MeOH (15 nL) at rt. The
m xture was stirred at rt for 20 h and Ng CO3 (ag, sat) and EtO0Ac were
added. The m xture was filtered and the | ayer washed with Et0Ac. The
10conbi ned, r@@ni c phases wege dried over Na2SO4 and concentrated to give
the sub-titTE Conpoulf®P'R3EPY: 0.27 g (27% . (b)N-1-1

- (4- Ohl or oKBtBut r opheotgseiuhvictabaylatd de TEA (0.28 nL, 2.0 mmol) fol |l owed
by acetyl c%i de (964, 1.3 mvol) were added to 4-

15chl or o- a-H&thy| - 3- ACEPBYER 2yl anine (0.27 g, 1.3 nmmol) in THE (5 ni) at
rt. The m MaeOlk was shdthdredl at rt for 3.5 h and additional acetylchloride
(204, 0._27 ) was added. After 1 h at rt, NaHCO3 (aq, 5% was added and
the nixtur &™xtract e WHCEYEEY WO 2010/ 100249PCT/ EP2010/ 052799 68 The
conbi ned eMTBEtS wemeethylit@dbotyesth&da2SO4 and conc to give the sub-title

conpound. YjeLld: 0.30 929% . . (c) N-1-1

- (3- Ani no- }IA@%I orophé‘H?Bé‘i'ﬁé%T%’&é?%%%%e 5A solution of sodiumdithionite
(1.08 g, 6.PE Mol ) i petidiC®:ther nL) was added to a vigorously stirred m xture
of N41-(4- oro-3-nitro nypet hyl ].acet am de .30 g, 1.2 mmol) in EtOH
(20 nL) at 'B8%‘C Aftéfprﬁgﬂ&é({spggn'éaé'gcﬁyfllcoaﬁ'gwdri di um dithionite (0.20 g,
1.1 mmb) Wi added agMbrsdd phdseg was continued at 55 C for 1.5 h. The

m xture was, all owed to c?ol and NaHCO3 (aqg, sat) was added. The m xture was
extracted W th Et 0Ac "3HA S ARCEYMbi ned 10extracts were dried over Na2SO4 and
concentrat €l to giveréteatigubetort|l e conpound. Yield: 90 ng (34%. (d) N1-1
-(4-Ohl oro-_3-i sot hi ocvtanﬁt ophenypet hyl | acet am de

NA1- ( 3- Ani nd- 4- chl or SpFBIPET Ryl [ acet ami de (90 mg, 0.2 mpl) was added to a
m xture 15@&kt 1, 1' - t hisatuegtbény! di - 2- pyri done (69 ng, 0.2 nmol), DVAP (7 ng,

EERR N e e e A

3- Ni tr o- N- (©500r onophetiigtgrbdnyreiirhidbzoie nobenzam de  20A m xture of

3-Nitro-4- hyl am n?be%ﬁ)ﬁoic acid (196 ng, 1.00 mol), 20 M DCM 0.15 m
pyridine a A160 ny & FPEEN, N, 2-tri net hyl prop- 1-enyl am ne was stirred
until a cl @dF soul ut itetrehywesfwobb ai ned. 4- Bronoaniline (172 ng, 1.0 mol) was
added and m xt ur .fgas stirred for 16 h. The m xture was filtered

t hrough a of ALOX"BOHI R dentrated. 5 M DWF and 20 M H20 were added
and theopr @¢iCpi t at e wais layel tleotmatbgaahydr i ed. Yi el d: 25240 ng (68% .



(f) 3-Am no- N-(4-bronmophenvl)-4-net hvl am nobenzam de A m xture of
3-Nitro-N(4-bronophenyl) - 4- net hyl am nobenzam de (120 ng, 0.34 mmol), 10 m
THF, 10 nvolefdHoarad 30 nmg 5% Pt - on-carbon was stirred fetcrdArlolonsene a
30hydr ogen at nosphere (3.5 bar). The catal yst was renoved by filtration and
the m xture was concentrated and used in the next step w thout further
purification. WD 2010/ 100249PCT/ EP2010/ 052799 69 (Q)

3-{3-1-5-(1- Acet am doet hvl) - 2-chl or ophen\ééi t hi our ei dol - N- (4- br onophenvl) - 4-
(et hvl am no) benzam de N41-(4-Chl oro-3-isot hi ocyanat ophenypet hyl ] acet am de

in DMF (2 added, to a m xture of
b Biee

3-am no- N ?ﬂ -4 nmet hyl am nobenzam de (87 ng, 0.2 nmol, crude
Smat eri al memL%tsb\epoafmneﬂ)bwuw@tﬁe{‘cﬂlowln)g thtplatts The m xture was stirred

tort t d t Th ' fied ,
o 1L aover MSAY 0 RGN ARt hES SIS o8P RIS i orppgmena
2-1-5-(1-Acet ampdﬂ@tshsﬁh()a@elchl or ophenvl am nol - N- (4- br onophenvl) - 1-

onet v benz g dagal e 2acal BOKATKAS,  Hol¥ 1 3901 ALR0RBLLLTL d8ieb A0untl

0.2 m*rDIS) was®
2- chl or ophenyl ] tekperimeitdiqgdarids(“RPBg"0onopheny 1) - 4- (et hyl am no) benzani de (130

, 0.2 I 0OCf
220' ed amcéﬁcgﬁ‘ﬂm'&“&w@wﬁ%@Eagrgﬁ?’%w{’ 32@)%6?% rrfﬁd[r%qa(% phy 1(:)(r) gi ve
the tit I e corrpOlelxdenrﬂénYan:iadt as3Bloxy (24% M5 tn/z: 540 [ MtH]. HPLC- et hod

A R = WO 2010/ 100 9PCT/ 01 52799 Ex |
e (Lo MBS BOR0 We Ao o s bl e Rt ot 6 chl oro- - (2, 2.
t

2-
2-triflgorethyl)- benzim dazol e-5- car boxam de 5 (a)tert But yl
4

-chl oro-3-ni t anat e tert-but r bopat e 21 05 96. 5
mol) in D&%%%% Vﬁﬁ*&%&pﬁcg'egnwr%e %/ 3E fr%E ‘%‘f‘g b8t

4-chl oro-3-nitrobenzyl am ne (15 g, 80.4 mml) DVAP (0.49 g, 4 mmol) and
DCM (100mL t t t [
B e o
concent r at gthe didde a2l Heldlidd B HIdBI0 2AAVNBRAGH range from 210-550 nm

15  Range of mass-spectrometric 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

E2: acetonitrile

Eluent gradient C (unpolar):

25 time in min %E1 %E2 flow rate in mL/min

0.0 95 5 1.6
2.00 10 90 1.6
5.00 10 90 1.6
5.50 90 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



71 The residue was washed with Et20 to give the sub-title conpound which
was used directly in the next step without any further purification. (b)
t ert - But wwo3emmionme4- chl or obenzvl carbamate 5A m xt ure oCTiEPRéT0/OEI7YY

4-chl oro- 3-ni trobenzyl carbamate (crude material fromstep (b)), Fe powder
(17.65 g, 316 mmol ), NH4C (aq, sat, 100 nL) and EtOH (100 nL) was heated
at 90 Cfor 4 h and allowed to cool. The pH was adjusted to -10 and the

m xture was filtered through Celite. The solids were washed with Et0Ac and
Et OH and the conbined filtrates concentrg%ed to renove the organic

sol vent s. e i due was added to ammonia 10 and the m xture was
extracted WSRO The conbi ned extracts were washed with brine, dried
over Na2SO4 and concentrated. Crystallization from Et OAci petrol eum et her
gave the swﬁ-tlit e conpound. Yield: 15.5 g (75% from

4-chl or o- 3MAYIP 8BRSy 1 ami ne). (c) tert-Butyl

4- chl or o- 3-H1s ohatur et A0EE% bemiovdddr banat e 15The sub-title conmpound was
prepared fr r_nteirt.- utyl 3-am no-4-chl orobenzyl carbamate, in accordance
with Exanpl 'f?eg?'gﬁe(d). (d)

Et hyl - 2-1-5-(tert. but oxvcar bonvl am nonet hvl ) - 2- chl or ophenvl am nol - 6- chl or o-
benzi m dazqgl e- 5- car boxv/l at 20The sub-title conpound was prepared in two
steps from I%ﬁgﬁﬁieﬁ)é@%ﬁ%ﬁ)o- 3- isothi ocyanat obenzyl car bamat e and

Et hyl - 2- chltieteon 4nib- di%E1 NG BENflowaatedn ehl/minaccor dance with Exanple 1, step
(g) wth additional 'BEA a%d Exaln%)le 1, step (h). (e)

Et hyl - 2- 1- 5= am nonet’hvl ) -“2- chl'or ophenvl am nol - 6- chl or o- benzi m dazol e- 5-
25carbaxvl 2@ A mixtigre oD 1. 1% g (2.4 mol)

Et hyl - 245- (Lt ert . butyl car bqnyl ani nonet hyl ) - 2-

chl or ophen @rr*n noFber@i m @onl E—'%-car boxyl ate and 10 ml 4M HCl in Di oxane
was stirred.sver ni ghtoo Theor eadtd on m xture was concentrated under reduced
pressure to give the sub-title conpound. Yield: 1.0 g (100%. WO

2010/ 100249PCT/ EP2010/ 052799 72 (f)

Et hyl - 2- 1- Shetfelldwidgucolirnamae nigbd as ttensthtiorajy @haskel @obpireteyipardtinel ednsedmlt at o- b

i i L5 GADONLgLe, A i 5
E’?ﬁlylm g??@ér@n%ﬁ@%ﬁabﬁ% | {goér@hsl“g%ﬁﬁm 6- chl or o- benzi m dazol e- 5-
carboxylate (1.00 g, 2.4 mmol), pivaloyl chloride (0.296 m, 2.4 mol), 1.5
m TEA d_50 . THF ti d for. h. at ., Th Xt ,

T neont cod 198 A oSt Ao ahied By Jufifal pryivasyhe Silied PRisowpdl ang
cogcte_n'; Ir at eppretiate mef(i:hduedrleg/as\éa)errdyggm bbydbéred nmbod heqdaythée rgust ®etahertain

-title conpound. Yi e ) %9 . .. , ,

St o SRR Pt ifarbitd sdeh S whichthownstagrssariy e SPist 9D MBens -

10i m darol erdwings. bforydxampkcindthe Baga whereen ifrogen heteroatom is depicted with only

Et hyl - 245- (tert, butyl carbony| am nonet hyl ) - 2- chl or ophegnyl am no] - 6-chl gr.o-
benst mt dar 616 o5 M bANsE A AR B T RO ghrsop ot RERETFAYH BTIP ke St died e
with 1 N NadtHdddnal ore or tho B8ndd (attofdl SBhieke), i wvhich shiclaborids gre hormdlylattathem0C
and for 3 at

S £ ed Jp Bhe & toribfrdiel s B T RRAR SIESLP A matésS Mt RO



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

2-1-5- (t ewb.2BLWYwbmar bonyl am nomnet hyl ) - 2- chl or ophenyl am pelrp2@iblosyo0 N- ( 2, 2,
2- trifluorethyl)-benzi m dazol e-5-carboxam de 20A m xture of

245- (tert. butyl car bonyl am nonet hyl ) - 2- chl or ophenyl am no] - 6- chl or o- benz-

i m dazol e-5-carboxylic acid (0.15 g, 0.345 nmmol ), 2,2,2-Trifluoroethyl am ne
(2x 0.027 m, 0.345 nmol), 1-propyl phospgﬁni c-acid cyclic anhydride (PPA,
0.244 m, 50%in EtOAc), 0.12 mM TEA and"10 ml MeCN was stirred for 48 h at
60C an conﬁntr?t fd. The residue was purified by chromatography to give the
title conp . eld 17 nmg (10% 25tniz: 516 [MH . HPLC-nethod B: Rt=
2.35 mn. 2M6(20L{ahi@GtNPLEI-CHBRDh BN NSRIAS BNA3-brraosiedyB3-1-methylbenz-

6-Ohl oro-2-{2-chl Qro-5-111
- met hvl cycI 1 phenvl am nol - N- cycl opentyl 1-

met hyl benzi m dazol e- 5- car boxam de - cl
(a) 2- Ohl or o- N- cy¢l o entyl 4-f 1 uor o-&- nllrobenzam de and'+

2- Chl or o- N- cyf<d
2-Chl oro-4-fluoro p (1.5—e¢—6+30
| am NaBHEEAB0 4, 12%Y6 mmol ), TEA (1.76 , 12.6 mol)

m xture of cycl ope
and DCM (30 nl) at rt, the mxture palluted with
e Wganic | ayer was Washed with H20

was added to a

DCM and washed wi oH (aq sat).
and brine, dried over Na2 S04 concentrat ed agd purdfied by |HRIS0O,to0 afford
510 nmg (28% of 2-chl oro- N-c§ open V1-4- fltéoj\ ni t robe zam de and 300

ng (149 of 2- |"Q¥ o- ycI opent ycl op i o- 5- ni t'r foenzani de.
15( b) 2- Onl o »4 met i
in MeOH (2 te”s I)

no- 5 t r obenzantigt bt hyl ani ne
ntyl-4-

fl uoro-5- nltrobenzam de o 2308 0.X9 mmol ) in EtOH The m X¥Ure was heat ed

at 50 Cfor 12 h in a seal ed yessel, Mbsl ed and concentratedl The residue

was purified by chromatograply to give the sub-title conpound.NHfice| d: 150

ng (64% . WO 2010/ 100249PCT/ EP2010/ 052799 74 Br

(c)5- Ami no-2-chlo N-cyg] opﬁntﬂ 4- rte.unlylbam nobgQzam de The sub-title

conpound was prep NG IN—cyc opent - et hyl @i no- 5-

ni t robenzami de i ) Ex-a-mpJ+2 , S ( (q_) '

3- Am no-4-chl o H xture of 3-Am itrile
(1.32 g, 8.33 , Ra- Mickel .25 g) and 80 * tirred
for 4 h at rt uhfder H2-atndsphef €N@Bc bar). The mi x d and

concentrat ed andst he sub-title compound was used wi t hout further
purification. 10

5 (a) 4-Chloro-a-methyl-3-nitrobenzylamine
Ammonium acetate (3.86 g, 50 mmol), NaBH3;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
MeOH (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 layer washed with EtOAc. The

10  combined organic phases were dried over Na,SO, and concentrated to give the sub-title
compound. Yield: 0.27 g (27%).

(b) N-[1-(4-Chloro-3-nitrophenyl)ethyllacetamide
TEA (0.28 mL, 2.0 mmol) followed by acetylchloride (96 pL, 1.3 mmol) were added to 4-

15 chloro-a-methyl-3-nitrobenzylamine (0.27 g, 1.3 mmol) in THF (5 mL) at rt. The mixture
was stirred at rt for 3.5 h and additional acetylchloride (20 pL, 0.27 mmol) was added.
After 1 h at rt, NaHCO; (aq, 5%) was added and the mixture extracted with EtOAc.



(e) N-(4-Chloro-3-am nobenzyl)-1-nmet hyl cycl ohexyl am de A m xture of

3- Am no- 4- chl oro-benzylam ne (0.69 g, 4.17 mvol ), 1-Methyl-cycl ohexane-1-
car boxyl iwoaeioho(£959 g, 4.17 mol ), 1.47 g TBTU, 1.45 wpir/Eeo@nsk8d n THF
was stirred for 6 h at rt. The m xture was concentrated, diluted with

Et 0OAc, washed 2 x with 2M NaOH 15and 1 x with brine, dried with Na2SO4
filtered and concentrated to give the sub-title conpound. Yield: 1.17 ¢
(10099 . (f) N-(4-Chloro-3-isothi ocyanat(g enzyl) - 1- met hyl cycl ohexyl am de
The sub-title conpound was prepared from N-(4-Chloro-3-am nobenzyl)-1-

20met hyl cycl ohex d nal o qus to

LT i e dhBaRTP e R et s HoarBadnd tork 6 Bvp it e dgaquadne.
(9) Yield: 0.30 g (92%).

6- Chl or 0- 2-{ 2- chl or 0- 5-[ (1- net hyl cycl ohexyl am do) net hyl | phenyl am nol - Ncycl o
pentyl- 1- net hyl benzi m dazol e-5-car boxam de 25The title conpound was
prepared from NN-A-EhAmino-43chlsropidnyyipiddoptemidy | ) - 1- nethylcyclohexylanide

A T e e T

deri vati ve stimed wittinre DE-[d 4 @©blopd- Bngrdpﬁhagyﬂmthyl]asétemdjeqf) 30 g, 1.2 mmol) in EtOH

B 50" ( 1ry PSR AReR S 1t a8 oL raighdf Seligh i Phrichng 10BN 6. Torio s )

7.52-7.48 (atitted end gtird2g (vhblcottinudd at 85 2C ke j1.57h. Zﬁre7m&ﬁm§ s afigwed ©BQo6l &l ( 1H,

Con oy BRBHE! eBlest Wi poddon o B sins soibespRMab EP 08 2794 /St o

N- { ﬁ- IChbolr exBadts we(eldipy sver NSV %r&fdmrtyrii)até’d w@h\ze mb(’kabglltlﬁbaﬂﬂfglj@i(bGBZél | - 1-

met hyl cycl Qhexyl am o prepared anal og to 5t he procedures descri be

above (a) q}]eﬁé SJO mg?&k

2-{2-Chl oro- 5-1- (1- et hyl cycl ohexyl am do) met hyl | phenyl am nol benzi m dazol e-5
car boxyl | c agjd ot A A

2-{2- chi or §%%. [ Eelladsehlorocisgibioc "ﬁkd yiaceiadide ani nol benz-

i m dazol e- B\J-pa(l?,blnnmbalt @I(ﬁrﬁﬁxlﬁbnygethal]&etmmhé (9(Na§]-0 2agmolPwhk addddl tola mktlde

I d di h d 0 C.f Th
oot HudSnad! b TaceBs k2R e 2 ol Blad rred U BME] s
acidified (@ np)J)-Iat A- 'BwemnkmrHWas(camencﬂrafm anthasep irethiepiekiagtep witsowtdlirtrect ed,

washed with and dried to give the
puriti catl

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

ml 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 16 h. The mixture was filtered through a pad of ALOX B and concentrated.

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

f 3-Amino-N-(4-bromophenvyl)-4-methylaminobenzamide

A mixture of 3-Nitro-N-(4-bromophenyl)-4-methylaminobenzamide (120 mg, 0.34 mmol),
10 ml THF, 10 ml 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.



15sub-titl e conmpound. Yield: 873 ng (99%. (b)
N-{ 4- Chl or 0o- 3- 1-5- (1- pyrrolidi nvl carbonyl)-2-benzi m dazol vl am nol benzyl | - 1-
met hyl cyolvohewyloaswde TEA (130 4; 0.91 mmol) fol | owed lpyTiBIddolodxrdo Ny,
0.45 mvol ) was added to 2-{2-

20chl or o- 5-[ (1- net hyl cycl ohexyl am do) net hyl ] phenyl am nol benzi m dazol e- 5-car
boxylic acid (200 ng, 0.45 mmol) in DMF (3 nL). After 10 mn at rt,
pyrrolidine (37 4, 0.45 mml) in DWF (1 ) was added. After 12h at rt, the
m xture was concentrated and the residue partitioned between water and DOM
The aq Iaye(r \ el e washed
w th brine, eirl SNz S04 —an SR C F . we<purifi ed
by chr omat Qgeawlmymm@bqnm@&e tltle corrpound Yi el d 127 ng (57% WO

2010/ 10024 010 05 799 76 400
e oA R %y%@at?ansny%%b@?amd#[@@% 2) PRRpdfed pa 5 g
Hz) 7. 58- 7 retufeld, 3-amnin-M-4-Brodphahyl)-49meTh2emifiobdh e (BF nbg, 8% GnaR drddd )

%2? g%Hl %%at%%e';frgﬂ}’this 3 20 )?‘Igﬁjf\/ll%\/@_{@h%t r?j'gug r’rﬁ'ﬁ%jﬁﬁ &§%t§%| rtgc?ve:ll"nlgrﬁ (4K

tert-Butyl and concentrated. The reS|due was purified by chromatography to give the sub-title

5-chl or o- 2- 1- et hyl cycl ohexyl am do) net hyl | phenyl am no} - 1-
nmet hyl - 6- bé)h%pﬂ’i"bcg\@?@ %3 rB%&nat e 10 (a)

Di -tert-butyl -2, 5-dichl oro-4- n| t rophenyl i m dodi car bonat e

-tert-buty| di : W ,oded in portions to a
mxture of (% S T : : : Llie MAP (61.1 nmg,
0.5 nmab) mh%ﬁz(rmﬂamléSoéfttcﬁémldé h at rt the m xture was concentrat ed

o e {;ﬁ@%@@@ga T

The resi due-smsropsly .dMéudjb}neM @ﬂm@hﬁ)ea (thethgla¥find)bénzZaHidd (18e neiopound.

Yield 3.67 er -
3 ohi or oo sl iy PUENEED 5t i Thaybivians es shieh o8O SofPh2 s 68989 9% conpound
was prepar ednédnbiatedi. The Fdsidvietwds plirfiedbg bhl@hﬁtdbrzﬁk'bﬁyrt@'give the title compound.

phenyl i m dqgi bon i n ac or ewth Exanple 3, step (b). WO
2010/ 166248&‘&‘%?’!@45? %47% ok Mg Z 598 D]

HPLC-method A: R; = 1.60 min




77 (c)tert-Butyl 4-am no-2-chloro-5-(nmethyl am no)phenyl carbamate) The
sub-title cornpound was prepared fromtert-butyl

2- chl or o-wo(oayfoyisam no) - 4- ni trophenyl carbanat e i n accecadare®owsizio Exanpl e
2, step (b). 5(d)tert-Butyl

5-chl oro-2-{2-chl oro-5-111- net hyl cycl ohexyl am do) net hyl | phenyl am no} -

1- met hyl- 6- benzi m dazol yl carbanate The title conpound was prepared from

N- (4- chl or o- 3-i sot hi ocyanat obenzyl ) - 1- mg hyl cycl ohexyl am de and tert-butyl
4- am no2- chl or o- 5- (net hyl am no) phenyl carbamate) in accordance to the
procedures described above. 10200 MHz 1H NVR (DMSO-d6, ppm 6 8.55 (1H, s)
8.40 (1H, MHH, t, J =5.2) 7.80- 7.74 (1H, m 7.48-7.29 (3H, m
7.01- 6. 89 (@iB(tent)Butyl2&rbb@Hhrdinothethyh-¢hi&opler(yBirhibd]-R2cro-N-(B S, 2(tAH) ompth§l)-46
(9H, s) 1.42-1.1 1.06 (3H, s). Msrrilz: 560 [ MtH]. 15Exanple 6

N- { 4- chl or ¢=3¢9\ SEYRRXFUGR| opent yl ami do) - 1- net hy1- 2- benzi ni dazol yl ani n
ol benzyl | -1- get h;yl cycl ohexyl ambdee o HWjO 20 ¢l

(a) N- 14- Chl org*S 6- am no- 5-chl Q’ro 1- net hyl- 2- benzm jaqzol yl am no) benzy11-1
- met hyl cycd®o ami_Bee-° ,moxt u pf  t efap-NHiE

5-chloro-2-{2-c 0- Splad- met hyl &y ohexyl am ao) met ]-

phenyl am no} - 1- ngt hy1- 6- benzi m dazql yl car bamat e (400 0.71 nmmol ), TFA
(0.5 m.; 256.7 kg, and DCM (10 ni)Nwees heated at SOEOHPE’)? 3 h in a seal ed

tube. The m xture was cooled, diluted with DCM and wa NaHCO3 ( aq,

sat; Caution: gas ol uti @n! ),_| dried gver Na2504 tiaji on gave the

sub-title corrp@g. N (980/5\ 501 /100 4 010/ 052799
78
(b) N-{4-chl oro-3-1<B-CHl 0 6236 (cycl opent\PI am do) 1- - 2- benzi m dazol vl -

am nol benzv11l-1- net hyl cycl ohexvl i de “ITt_t'I e co nd was prepared
from N[ 4- chiP8¥53%"g~ am no- 5- chl oMNgEF- et hyF
benzi m dazol yl am no) benzy1l] - 1- met hyl cycl ohexyl am de and™SNHBoc

cycl opentyl carc oxyl i & acid and HBTU in acgordance vvlthc}ExarrpI e 4, step
(b). />—N HCI LOW‘D: )N
N
O
NHB i
0oC
cl H y cl TEAl CI)S< NH,
N
HOW‘D:N/)_ NaOH L Cl H Cl
0 0 N/>_N
N)H< o) 9
H
PPA l
N
CF, "')H<
H
Cl N Cl
H
L
H N
O (o]

e

(@) tert-Butyl 4-chloro-3-nitrobenzylcarbamate
Di-tert-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

10 with DCM. The combined extracts were washed with brine and concentrated.



200 MHz 1H NMR (DVSO d6, ppm) 6 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, J =8.2 Hz) 7.36 (1H,
s) 6.96 (Wb.20thdhoozke= 8.2, 1.2 Hz) 4.27 (2H, d, J = 5.8 Be/EP2816/06Bbh S)
2.98-2.79 (1H, m 2.04-1.0 (21H, n). M5 mz: 556 [MrH]. 10 Exanple 7

N- {4- Chl or 0- 3-1-5- (N-cycl opent vl sul f anov1l) - 1- net hyl - 2- benzi m dazol vl am nol b
enzv1ll-1- net hvl cycl ohexvl am de

15(a) 4- Chl oro- N-cycl opent vl- 3-ni trobenzepesul f onam de Cycl opentyl am ne
(1.5 m, 15.6 nmmol) in MeCN (10 m.) was dded over 10 min to an ice-cool ed

sol ution of 4-chloro-3-nitr n su r|de .q, 7.8 )., 1N
VO (20 i TRRgH WaS ST RT FEO T dvade s Msiariouhit v daednaty
extracted w thie fekOgiep witheutcogtturtred pesficadot.s were washed with brine, dried
over Na2504 and concentrated to 20give the sub-title conpound. Yield 2.2 g
(92% . (b) N-Cycl opentvl-4-net hvl am no-3-nitrobenzenesul fonam de The

sub-title Gélm)rrpoulaé‘rdB\Aa(S3-{3hﬂ!ﬂﬁ4%dlof0t@ﬁ2vlcarbamate

gcg glr 3; ce PW l OEQE%I@%%W (ihgogg (rﬂﬁgbn%%ﬁ%%rﬁ r’qe (%ruade meﬂgrlemfrom stgg (l:l))S.I Fe

3- Am nodN- @}DWHOID(GW%JQ 4B1mﬁir‘h®4b NH;;GDQEME&DG@]JMLDMIE@QH (TU@&nIS)LWBﬁ hddtead] at
X 0y ol opentyiCAnED Ryt PR 19 590t TG SRR AU ST NS OB B wi ¢ 1
E>(;3’alr|\rl_p|{le1 éﬂflﬁél@ﬁ tlﬁrbbjgh CU%ZGMOLGQ%W&!@BZ?MWZ&?Q EtOH and the cc(;mblned

sul f.anpov ne | azo -
oot benyites GatpRufACIRERYE i dtatie SN ats T eRthe Sana dalloiiRaviay
from N104- aht mhie)demrsmxtdsmtryaeambww Thelconttit duyd anacisotes Washe dwitia bene,

3-am no- N-cycl ope -4- net hyl am hobenzene-sul f onami.de) 5i.n acgordance with
oo 5 B BN s M AR ERRRRakon BN TR gbeRoPyRete) S Gel
t, J = 6. 0)sul-ti8d cdmpBdur(dlMield)155 & E&5% BOm(HAthlond)3-ritrOderzy@hifedH, 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

(2H, m 1.60-1.11 (16H, n) 1.06 (3H, s). MS tri/z: 558 [MrH . 10 Exanple 8
2- {2- Chl or ¢e)5- 1téri-Bowt drvhioyesB-tatiogylaaatodenayiehibdnigidaenyv] am nol - N- cycl ohexyl m

Coy 2 (35 am BB iDE BmBTSl o BB BHTRE B twd Bamingrdvargbeney atapete,

benzi m dazi eccordamcb witarBxdenple 1, step (d).

(d) Ethyl-2-[5-(tert.butoxycarbonylaminomethyl)-2-chlorophenylamino]-6-chloro-benz-

imidazole-5-carboxylate

20  The sub-title compound was prepared in two steps from tert-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-chlorophenylamino]-6-chloro-benzimidazole-5-

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

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



A m xture of

2- (2-chl or o- 5- cyanophenyl am no) - N- cycl ohexyl net hyl- 1- net hyl benzi m dazol e- 5-
car boxamwe 202001, 1.19 mmvol, prepared in anal ogy to tpoe/mpipensment al
20pr ocedur es descri bed above) and EtOH (20 nlL) was saturated w th ammoni a.
Freshly prepared Raney-N ckel (7 ng, 0.12 mmol) was added and the m xture
was hydrogenated (rt, 70 atn) for 48 h. The m xture was filtered through
Celite and the filter cake washed with h? The conbined filtrates were
concentrated and the residue treated with”a mxture of petrol eum et her and
di ethyl eth :
(h)2-{2-Cnhl . I Ammsia iimi N

hexyl met hyhmﬂ:iamﬁ!élﬁyddblwla/laltﬂ dazoI e- 5-car boxam de The t| t I e corrpound
was prepar%gfrom]c hyl | b |

2- (5- am nofeTRYE 2F ERY7 Sp1RmN G PR MY - RN S REARE YR A Pe P AR 97 PR zi ni da

zol e-5-car b,emayldre (@nd ngrmmhwl)pMGéIOyl chhEd @ (0129 6L A0 2408a! ) EPBAAI0TEXS 2 D50 80

ropyl c £ aci ccardance with e, 4, st b). 200
e R e e e fos T8 b 7RE A URNGSs BrsonmiEl aifted Wil 6B ) 11 oy
7 91-7. 80 (\A%IslhedeZxWJtB%(D Sried dudr Nﬁi}SCﬂuélﬂj((ohblenttbted TheGeddinzvad parftiedldy, d, J

82HZ 2 J, =. 1 (3H, s) 3.15-2.99
(2H. 1 ?5“’1“ %9?9*&3( t°r%"’®f“§“?“*(’§£? %’}‘p%‘i”.dﬁ'-eid @85%)3@3 ( . 00- o? 80 (5H,
n). I\/Btn/z 508[I\/HrH] Exanpl e 9

2-{2-Cnhl or
-1- nethyl g%)nm jmere 5 ‘

(64 ny,100. ¥hidavsibp- ctambdv@ﬁd\b(ﬂd. m_) was added to a mxture of

e by T eno s 61 ERyRL PSR G %%éiﬂa .@W%@%@iﬁmb&ﬂ'ﬂ?— 11

mol ) and MeEdim(@zole)5-cAbbeiatd 20.81 gf 1.0tmmbipindXLEDass tehtet edhvi ih DOM

Concont  at AFOTHLY LR mGER b A ford 85 RF bR SHaAN 70 LAVE TRe 1t e

cggpound magd; ga@ﬁ@eﬁ&a%@ dé{lﬂgddsvbzu‘l'HZHsz’DHawﬁgd wgﬁ?rgam aﬁwocﬁecsma;-.&al ﬁ6 )
G20 o5 PR 788 placibingtd wds g, iashe g oe futer i fieti3b iy Ehnd gitpdg ) &
m

4. 09 3.96 (cah-l,pom)d.&iéldo(gil-g (95%)3.14-3.00 (2H, m 1.77-1.47 (7H,
1.29-1.07 (4H, m. M 20tn/Z: 572 [M+H]. Exanple 10
4-Bronp- N- (2-{2-chl oro-5-111- net hvl cycl opr opvl am do) net hvl | phenvl am nol - 1-m

et hyl - 5- bemgi ni2dazErvB)tieabanglaeinoaBthy \WREbOH G CRMBRGTLERRNNIZ 052799

trifluorethyl)-benzimidazole-5-carboxamide

20 A mixture of 2-[5-(tert.butylcarbonylaminomethyl)-2-chlorophenylamino]-6-chloro-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 ml MeCN was stirred for 48 h at 60°C an concentrated. The residue
was purified by chromatography to give the title compound. Yield 17 mg (10%)

25 miz: 516 [M+H]".

HPLC-method B: R; = 2.35 min.



81 (a)

2-1-5- (Am nonet hvl) - 2- chl or ophenvl am nol - N- (4- br onophenvl) - 1- net hyl benzi m d
azol e- 5- cgphowanmode TFA (1.5 nl) was added to tert-but ycT/EP2010/052799

345- (4- bronophenyl car banoyl) - 1- met hyl -

5benzi m dazol yl am no] - 4- chl or obenzyl carbamate (960 ng. 1.7 muol prepared in
anal ogy to the experinental procedures described above) in DCM (20 nlL) at
rt. After 16 h at rt TFA (2 nL) was added and the m xture was stirred at rt
for 16 h, diluted with DCM and washed wi th NaHCCB (aq, sat) and brine,
dried and &ﬁg&gﬁiéated to give the sub-title conpound which was used in the
next step va further purification. Yield: 706 ng 10(90% (b)

4- Br ono- N- (62K I@rochiDctderin-5L1 1-nmahyistichekpamiapyhethyibbnwh ininol-phs/micbantyt! - 1-

met hyl - 5- benzj i dazol vl ) benzam de. The title conmpound was synt hesi zed
rom 21 5.  ShAhaRiDs2d e SRABRERs | an o] -1 (4

15br onophenyl) - 1- et hyl benzi m dazol e- 5- car boxam de and 1- net hyl cycl opr opyl
carboxylic acid and HBTU i n accordance w th Exanple 4, step (b). 200 Mz

1H NVR (DVBO- 16, pprr) 6 10.24 (1H s) 833@49}L1H em) 8.17 (1H, t, J=

6.0 Hz) 8.03, (1l d, a- 2L Hz) 789- 2Q-7.40 (4H, m 7.00
(1H, dd, J = Ra81|—|z EEFHU/TdA 6.0 Hz) 3 (3H, s) 1.29 (3H,
s) 1.00-0.93 ( m 0. 55- s ZUWS’tnIZ' 561 M+H] . Exanple 11
2-{2-chloro-5-[(1-trifluoro thvlcy roa &m do) met hyl | vl am nol - N-cyc
| opr opvl net hvl - Nyret hvl benzi miazie *car B'Bxam de 25 NWO

2010/ 100249PCT/ EP2010/ 052799 82 -Met hyl am no-3-nitro oic acid TEA

(13 nmL) and nethylamne (2 Min I\/EOH 35n1_ 70 mol ) was edt034-
di ni trobenzoic acid (10 g, 47 mml) in EtOH (50 n) at r After 24 h at

rt the m xtuce_Sw@s fconcentra FWas add the r S|due The

m xture was_fil d and_acidifi\e ApOH. Th % collected and
dried to giVx Swb-title conpoydd Qld 7.5 g p Met hyl

4- et hyl am nag 3- ni t r@benzoat e was %ubbl ed thr gh a rg-xture of

4- et hyl am no- 3-ni trobenzoi aC|d (7 41 g, 37.8 rrrml) DIVF (60 m.) and MeOH
(250 m.) at reflux for 1 CHMER mi xtu vvas aIIo d to cool, filtered and
concentrated, NaHCOB (gg, sat) was ad t ol S| due mhi ch was ext ract ed
wi th Et OAc. @ ccondi n,g_d ex Nnggts WRr e Mi;ﬁ ipR dried and
concentrated—\o ¢ h% | e—cogpo el d: g (3299 . (c)

Met hyl 3-ami ndiv yh‘ani ntpiesh 7 oaiteenc

example analog
O example 1g/1h
5

(@) 2-Chloro-N-cyclopentyl-4-fluoro-5-nitrobenzamide and

2-Chloro-N-cyclopentyl-4-cyclopentylamino-5-nitrobenzamide

2-Chloro-4-fluoro-5-nitrobenzoyl chloride (1.5 g, 6.30 mmol) was added to a mixture of
cyclopentylamine (430 uL, 12.6 mmol), TEA (1.76 mL, 12.6 mmol) and DCM (30 mL) at
10  -20 °C. After 12 h at rt, the mixture was diluted with DCM and washed with NH,OH (aq
sat). The organic layer was washed with H,O and brine, dried over Na,SO,, concentrated
and purified by HPLC to afford 510 mg (28%) of 2-chloro-N-cyclopentyl-4-fluoro-5-
nitrobenzamide and 300 mg (14%) of 2-chloro-N-cyclopentyl-4-cyclopentylamino-5-nitro-
benzamide.
15 (b)  2-Chloro-N-cyclopentyl-4-methylamino-5-nitrobenzamide
N-Methylamine in MeOH (2 M, 2.0 mL, 4.0 mmol) was added to 2-chloro-N-cyclopentyl-4-
fluoro-5-nitrobenzamide (230 mg, 0.79 mmol) in EtOH. 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%).



Fe powder (3.4 g, 60 mmol) was added to a m xture of nethyl

4- met hyl am no- 3- nitrobenzoate (2.5 g, 12.0 nmol ), AcOH (10 nL) and MeOH
(100 mL) wb 208fdobgs The 20m xture was heated at refl ux Ppeor/EMoiosz7and
allowed to cool to rt. The pH was adjusted to -8 by addition of NaHCO3 (aq,
sat) and the mxture was filtered through Celite. The filter cake was
washed with EtOH and the conbined filtrates were concentrated and the

resi due extracted with Et0Ac. The conbi ng extracts were washed with brine,
dried and concentrated to give the sub-title conpound. Yield: 1.91 g (88%
25 (d) Methyl

2-{5-11tert-But oxycarbonyl am no) net hyl11- 2- chl or ophenyl am nol - 1-

met hyl benzi(e)i daZeAmind-Zetilboxy-catlepentyl-4Irhethglabniriobehzamsidapound was pr epar ed

fromtert-hutyl 4-chloro-3-isothiocyanat obenzyl carbamate (see Exanpl e 2d)
and et hyl 3ot S BoRRR b Wb R S TS SRR SR AT T8 e

(9). WO 20itbiotiaeEradBiahoé 0AR EXamBR 2 (stigp Bt hyl

2- 1-5- (am nonet hyl ) - 2- chl or ophenyl am nol- 1- et hyl benzordl i m dazol e- 5-

car boxylate The sub-title compound was prepared from nethyl

2-{5-[ (terydput GAmmobbehibaricnaylamirey 1] - 2- chl or ophenyl am no} - 1- net hyl benzi m
| dazol e 5 Gar Y75 5 ko AXHRE BB Sl .35 355 B 8 o NGB a0 P
2-{ 2- chl or onlH(id MeOH Wassimet foy # tyat Irapidepyib-atmabph et (BYdak pMesn yiaurerveds- 1-

g: Eg: bg?[ZI |H%%ﬁéﬁh%é${%§ﬁ%%?&%ﬁ< %}lqlatb?e Bgt-)[nt?e gcgjrrl?f)cgdntdlv?ascu%e C\)letﬂgu%r%h&rp%ﬁﬁ%a%gnf rom
10phenybani no] - 1- et hyl benzo[ d] i m dazol e- 5- car boxyl ate, and _
éLhter:o]; Iogg(rjg?r}r)gt ihyI_ G Iogg_r%) 'bcgéy\gf-ﬂétrfyﬁ%foﬂe%ﬁ‘é’m%?“ in accordance with
2- { 2- Chl or @« dixfurd of 8iAnhinedaiirdpbesytdnoipe (R§d and.do jrimed! h v EVipthelinyyciexeme- 1k-

ST B R RO, 8508 L A e ves s

phenyl am ndgr-6lk aeitiiHeraaireivdazohe@nfratear dinxsed witte E{AAS vaghe P2 & withid M) NalSi&OH

(aq, 2 15 nd. di gxane. )..was, heated at reflux for 45 mn. The
it ur - vand P EEBTS. SHET i iR Sa ko PfecRa Rt g e 8 s "aadea.
The sol i ds compeushYigdtet? g\eEed 20wi th H20, and dried to give the
sub-title conmpound. Yield: 1.01 g (77% . (h)
2-{2-chloro-5-[(1-trifluoronethylcycl opropyl am do) net hyl | phenyl am nol - Ncycl
opr opyl et hf) - 1-Nret-Qiblredusothickyanhtebénayhribortiyicdeohekiglantidd | € conmpound was
prepared from 2-{2-chloro-5-](21-trifl.uor t hyl cycl o-

Doy opy | am A0y BAHG EPRRTA A fisporet et TS adbreene bt boxyl i ¢ aci d

and 20  methylcyclohexylamide analogous to Example 1, step (d) but with 1,1’-thiocarbonyl-

diimidazole instead of 1,1’-thiocarbonyldi-2-pyridone.

(9) 6-Chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)methyllphenylamino}-N-

cyclopentyl-1-methylbenzimidazole-5-carboxamide

25  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 thioureido derivative
and with EDC as coupling reagent instead of N, N-diisopropylcarbodiimide. 200 MHz 1H-
NMR (DMSO-ds, ppm) 6 8.43 (1H, s) 8.20 (1H, d, J =7.4 Hz) 8.10 (1H, t, J = 5.6 Hz) 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
miz: 556 [M+H]".



cycl opropyl nmet hyl am ne and TBTU i n accordance with the procedure in Exanple
3, step (e). 400 MHz 1H NMR (DMSO-d6, ppnm) 6 (signals of mnor tautoner are
not assi owedp1030bfde 8.34 (3H, m 7.95-7.89 (1H, n) 7. 88péTaR26¢1dld52799
7.70-7.63 (1H, m 7.45 (1H, d, J= 8.2 30Hz) 7.40 (1H, d, J = 8.4 Hz)
6.99-6.92 (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, nm 0.26-0.20 (2H, M. MS tn/z: 520 [ MtH].
WO 2010/ 100249PCT/ EP2010/ 052799 84 The fgl | owi ng conmpounds were synt hesi zed
in anal ogy to the nethods of preparation’'described above in detail. Ex.
Chemi cal sEuctErg | MSmz [MH Name 1HNWR 12 miL . N IN1110 C | ON 508
N-{4-Ch |l o thyl -5-(1-pyrrolid inylcarbonyl)-2-

benzi m daz iN-{4-@nibred-fe tzmidolidinaesdbyh gy 2lbeheid sa oty eninalBénAvhiz - 1H- NVR
(DI\/SOde 6?43827(1H brs)812803(1Hn)782768(1H br
s) 7.46-7. 5.88 (1H, m 4.25 (2H, d, J = 6.0 Hz) 3.76-3.59
(3H, br s) 349339(4H m 1.94-1.75 (6H m 140114(8H m 1.04 (3H,

) Ny _NaOH ¢l
_HBTY

(o] o

pyrrolldlne
N N
H
prepared analog to

5 the procedures described above

(@) 2-{2-Chloro-5-[(1-methylcyclohexylamido)methyllphenylaminolbenzimidazole-5-

carboxylic acid

10 A mixture of methyl 2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}benz-
imidazole-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 NaOH (aq, 2 M) and MTBE. The aq phase was acidified to pH ~4-5
with HCI (aq, 4 M). The precipitate was collected, washed with H,O and dried to give the

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

(b) N-{4-Chloro-3-[5-(1-pyrrolidinylcarbonyl)-2-benzimidazolylaminolbenzyl}-1-

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

20 chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}benzimidazole-5-carboxylic acid
(200 mg, 0.45 mmol) in DMF (3 mL). After 10 min at rt, pyrrolidine (37 uL, 0.45 mmol) in

DMF (1 mL) was added. After 12h at rt, the mixture was concentrated and the residue

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

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



13 * INNSI C I 508

2-{2-Chl oro-5-[(1-nmet hyl cycl ohexyl am do) net hyl ] phenyl am nol - Ncycl opent yl ben
zi m dazolwe2emanboxani de 400 MHz 1H NVR (DVMSO-d6, ppm peTAP288r039d1 ( 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, n) 4.31-4.17 (3H, m
1.99-1.82 (4H, m 1.73-1.65 (2H, m 1.57-1.19 (12H, m 1.11 (3H, s) 14 ivil
N Nso e | a 522

2-{2-Chloro-5-[(1- nethylcyclohexylan1do)ﬁ%thyl]phenylan1noI Ncycl opentyl- 1-

net hyl benzi o] | de 24 / 85 EX.

Chen cal - stPBSTE & NVETMES i) 5 fape T DR IRRR o580 (11, m) 835 (1H)3)
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) 2.01-1.91 (2H, m) 1.89-1.75 (4H, m)
1.47-1.16 (8H, m) 1.12 (3H, s). MS m/z: 494 [M+H]".

Example 5
tert-Butyl 5-chloro-2-{2-chloro-5-[(1-methvlcyclohexylamidoYmethyllphenylaminol-1-

methyl-6-benzimidazolylcarbamate

H
BOCI!I l
H,N cl BOC,N cl CH,NH2 NH
—_— e
—
Né) e Ci N
cl Boc,0 ci N analog '
' 2 \ 3b [¢)
o (2 equiv.) o~

steps
N conditions analog
N to the examples described
above

CH
N

(@) Di-tert-butyl-2,5-dichloro-4-nitrophenylimidodicarbonate

—

3

10

Di-tert-butyldicarbonate (4.58 g, 21.0 mmol) was added in portions to a mixture of
2,5-dichloro-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 mixture was concentrated and the residue partitioned between

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

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

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

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



400 MHz 1H NMVR (DVBO-d6, ppn) 6 8.31 (1H, s) 8.12-8.04 (2H, m 7.89 (1H d,
J =1.4 H) 7.83 (1H, d, J = 1.8 Hz) 7.63 (1H, dd, J = 8.4, 1.4 Hz) 7.41
(1H, d, Jwe2810d0bkp 7.36 (1H d, J = 8.4 Hz) 6.93 (1H, edr/Eb2@0082789 1.8
Hz) 4.25 (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) ivii N 11.1
41 N * 554 (C

N-(2-tert-Butoxyethyl)-2-{2-chloro-5-[( 1-J/'TEt hyl cycl ohexyl am do) met hyl ] - 15
phenyl am no} - 1- et hyl benzi m dazol e- 5- car boxam de” 200 Mz 1H NMWR ( DVBO- d6,

ppm 6 8. 3%6)8' 2§er9-%lﬂ|tvl mam?r']oq?-c‘}I]c')lr_cii-S-t(me%vl?amino)phenvlcarbamate)

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)methyllphenylamino}-

1-methyl-6-benzimidazolylcarbamate

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

10 200 MHz "H-NMR (DMSO-ds, ppm) & 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-[5-chloro-6-(cyclopentylamido)-1-methyl-2-benzimidazolylaminolbenzyl}-1-

methvlcyclohexylamide

Me o

O*gfi)”w

Cl

cl
20

(@) N-[4-Chloro-3-(6-amino-5-chloro-1-methyl-2-benzimidazolylamino)benzyl]-1-

methylcyclohexylamide

A mixture of tert-butyl 5-chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]-

phenylamino}-1-methyl-6-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 NaHCO3 (aq, sat; Caution: gas evolution!)

and dried over Na,SO,4. Concentration gave the sub-title compound. Yield: 320 mg (98%).



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 wéHpiothoo2hko= 6.0 Hz) 3.69 (3H, s) 3.46-3.33 (4HpcmEPEMO/052799 apped

with H20) 1.98-1.82 (2H m 1.40-1.09 (19H m 1.03 (3H, s) M 1. . N
Cl 550 2-{2-Chloro-5-[(1-nethylcycl ohexyl am do) net hyl ] phenyl am nol -N- 16
cycl ohexyl net hy1- 1- met hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NMR
(DVBO-d6, ppm) 6 8.37-8.22 (2H, nm) 8.08 %E}H t, J = 5.8 Hz) 7.89-7.79 (2H,
m 7.66-7.58 (1H m 7.42 (1H, d, J = 8 Hz) 7.37 (1H, d, J = 8.4 Hz)

6.93 (1K, CE i JI\F{4§Ch%0roJB-I%-CHQro%-(%VCI(gpen’tvlarh|do)-‘I:-methvl-2-benzimidazolvl-

aminol]benzyl}-1-methylcyclohexylamide

The title compound was prepared from N-[4-chloro-3-(6-amino-5-chloro-1-methyl-2-
benzimidazolylamino)benzyl]-1-methylcyclohexylamide and cyclopentylcarboxylic acid
5 and HBTU in accordance with Example 4, step (b).

200 MHz "H-NMR (DMSO-ds, ppm) 8 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, J = 8.2 Hz) 7.36 (1H, s) 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-cyclopentylsulfamoyl)-1-methyl-2-benzimidazolylaminolbenzyl}-1-

methvlcyclohexylamide

QQ*D”%

15  (a) 4-Chloro-N-cyclopentyl-3-nitrobenzenesulfonamide

Cyclopentylamine (1.5 mL, 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,SO,4 and concentrated to
20 give the sub-title compound. Yield 2.2 g (92%).

(b) N-Cyclopentyl-4-methylamino-3-nitrobenzenesulfonamide

The sub-title compound was prepared from 4-chloro-N-cyclopentyl-3-nitro-benzenesulfon-
amide and methylamine in accordance with Example 3, step (b).
25

(c) 3-Amino-N-cyclopentyl-4-methylaminobenzenesulfonamide

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

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



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 WO 2010/ 100249PCT/ EP2010/ 052799 86 Ex. Chemical structure | M
tni z [ MrHyo 2biamm@o248H NVR - Me % N CI 565 PCT/EP2010/052799
2-{2- Chl oro-5-[ (1- net hyl cycl ohexyl am do) net hyl ] phenyl am no}- 1- net hyl - 17
N42- ( 1- pi peri di nypet hyl ] benzi m dazol e- 5- car boxam de 200 MHz 1H NWR
(DVBO-d6, ppm) 6 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 7.45-797.33 (2H, m

(d)  N-{4-Chloro-3-[5-(N-cyclopentylsulfamoyl)-1-methyl-2-benzimidazolyl-

aminol]benzyl}-1-methylcyclohexylamide

The title compound was prepared from N-(4-chloro-3-isothiocyanatobenzyl)-1-
methylcyclohexylamide and 3-amino-N-cyclopentyl-4-methylaminobenzene-sulfonamide)
5  in accordance with Example 3, step (g).
200 MHz 'H-NMR (DMSO-ds, ppm) & 8.51 (1H, s) 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 =6.0) 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-methylcyclopropylamido)methyllphenylamino}-N-cyclohexylmethyl-1-

methvlbenzimidazole-5-carboxamide

O_\”_P' cl

(@) 2-(5-Aminomethyl-2-chlorophenylamino)-N-cyclohexylmethyl-1-methyl-

15

benzimidazole-5-carboxamide

A mixture of 2-(2-chloro-5-cyanophenylamino)-N-cyclohexylmethyl-1-methylbenz-

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 mixture was hydrogenated

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

with EtOAc. The combined filtrates were concentrated 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-methylcyclopropylamido)methyl]phenylamino}-N-cyclo-

hexylmethyl-1-methylbenzimidazole-5-carboxamide

The title compound was prepared from 2-(5-aminomethyl-2-chlorophenylamino)-N-

30  cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide and 1-methylcyclo-



6.98-6.89 (1H, m 4.25 (2H, d, J = 5.8 Hz) 3.70 (3H, s) 3.41-3.24 (2H, m
overl apped with water) 2.44-2.30 (6H, n) 1.96-1.83 (2H, nm) 1.53-1.15 (14H,

m 1.04 (Wbl208)1000vB i N4INTill C 538 PCT/EP2010/052799
2-{2-Chl oro-5-[ (1- net hyl cycl ohexyl am do) net hyl ] phenyl am no}- 1- net hyl - 18

N-[ (2-tetrahydrofuryl)net hyl ] benzi m dazol e- 5- car boxam de

(DMSO-d6, ppn) 6 8.41-8.29 (2H, 1) 8.15-8.03 (1H, n) 7.90-7.74 (2H,
7.69-7.58 (1H, m) 7.45-7.31 (2H, m 6.99-6.85 (1H m 4.25 (2H d, J =
Hz) 4.06-3.88 (1H, m 3.83-3.53 (5H, m 1°99-

10

15

20

25

propylcarboxylic acid and HBTU in accordance with Example 4, step (b). 200 MHz 'H-
NMR (DMSO-ds, ppm) 6 8.38 (1H, 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 = 8.2 Hz) 7.37 (1H, d, J = 8.2 Hz) 7.00-6.89 (1H, m)
4.24 (2H, d, J =5.6 Hz) 3.71 (3H, s) 3.15-2.99 (2H, m) 1.79-1.45 (7H, m) 1.27 (3H, s)
1.21-1.06 (3H, m) 1.00-0.80 (5H, m). MS m/z: 508 [M+H]".

Example 9
2-{2-Chloro-5-[(2-thienvylsulfonamido)methyllphenylamino}-N-cyclohexylmethyl-1-

methvlbenzimidazole-5-carboxamide

Thiophene-2-sulfonyl chloride (64 mg, 0.35 mmol) in MeCN (1 mL) was added to a
mixture of 2-(5-aminomethyl-2-chlorophenylamino)-N-cyclohexylmethyl-1-
methylbenzimidazole-5-carboxamide (150 mg, 0.35 mmol), TEA (150 pL, 1.1 mmol) and
MeCN (2 mL). After 12 h at rt the mixture was diluted with DCM and washed with NH; (aq,
sat) and brine, dried over Na,SO,4 and concentrated. The residue was purified by
chromatography to give the title compound. Yield: 36 mg (18%). 200 MHz 'H-NMR
(DMSO-ds, ppm) 6 8.50-8.36 (2H, m) 8.35-8.22 (1H, m) 7.94-7.82 (3H, m) 7.69-7.57 (2H,
m)7.42 (1H,d, J=8.2Hz) 7.37 (1H, d, J = 8.2 Hz) 7.18-7.11 (1H, m) 7.04-6.95 (1H, m)
4.09-3.96 (2H, m) 3.71 (3H, s) 3.14-3.00 (2H, m) 1.77-1.47 (7H, m) 1.29-1.07 (4H, m). MS
miz: 572 [M+H]".

Example 10
4-Bromo-N-(2-{2-chloro-5-[(1-methylcyclopropylamido)methyllphenylamino}-1-methyl-5-

benzimidazolyl)benzamide

. "X i
Q proTE
N
Cl
N
H %

200 MHz 1H NWR

5.

8



1.72 (6H, m 1.68-1.50 (1H, m 1.45-1.10 (9H, m 1.04 (3H, s) ivii 19
NCl 4INI. 565 N M H
2- { 2- Chl owo-2brd1pdz4aet hyl cycl ohexyl am do) net hyl | phenyl ampoe}epioto@sivyd -

{2
[ (1- et hyl - 2- pi peridi nyl ) met hypenzi mi dazol e- 5- car boxam de WO
10/ 100249PCT/ EP2010/ 052799 87 Ex. Chem cal structure | M tniz [ MtH|

81

(@) 2-[5-(Aminomethyl)-2-chlorophenylamino]-N-(4-bromophenyl)-1-methyl-

benzimidazole-5-carboxamide
TFA (1.5 mL) was added to tert-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 mixture was stirred at rt for 16 h, diluted with DCM and

washed with NaHCO; (aq, sat) and brine, dried and concentrated to give the sub-title

compound which was used in the next step without further purification. Yield: 706 mg
10 (90%)

(b) 4-Bromo-N-(2-{2-chloro-5-[(1-methylcyclopropylamido)methyllphenylamino}-1-

methyl-5-benzimidazolyl)benzamide

The title compound was synthesized from 2-[5-(aminomethyl)-2-chlorophenylamino]-N-(4-
15 bromophenyl)-1-methylbenzimidazole-5-carboxamide and 1-methylcyclopropyl 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, J=8.2, 1.8

Hz) 4.27 (2H, d, 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 m/z: 566 [M+H]".

Example 11
2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyllphenylamino}-N-cyclo-

propylmethyl-1-methvlbenzimidazole-5-carboxamide

25

Me H f
NWIN/ND/\ ”)XCF3
E Cl
N

o}



1HNVR 200 MHz 1H NVR (DVBSO d6, ppn) 6 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
6. 99- 6. 88wOLbho/MP244. 25 (2H, d, J = 6.0 Hz) 3.70 (3H, s) peTP2804A62702H, m
3.38-3.22 (2H, overlapped with H20) 3.03-2.89 (1H, m 2.50 (3H, s,
over |l apped wwth DVSO) 1.98-1.83 (2H, m 1.78-1.18 (14H, n) 1.04 (3H, s)
i vil N4INI1. 545 C _
2-{2-Chl oro-5-[ (1- net hyl cycl ohexyl am do) g%t hyl ] phenyl am no}- 1- met hyl - 20
N- (2- pyri di nyl met hyl ) benzi m dazol e- 5- car boxanm de 200 MHz 1H NVR ( DVBO- d6,
ppn) 6 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

(@) 4-Methylamino-3-nitrobenzoic acid

TEA (13 mL) and methylamine (2 M in MeOH, 35 mL, 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. The mixture was filtered and

acidified with AcOH. The solids were collected and dried to give the sub-title compound.
Yield: 7.5 g (81%).

(b) Methyl 4-methylamino-3-nitrobenzoate

10 HCl 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 was allowed to
cool, filtered and concentrated. NaHCO; (aq, sat) was added to the residue which was
extracted with EtOAc. The combined extracts were washed with brine, dried and
concentrated to give the sub-title compound.

15  Yield: 2.5 g (32%).

(c) Methyl 3-amino-4-methylaminobenzoate

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 MeOH (100 mL) at reflux. The

20 mixture was heated at reflux for 30 min and allowed to cool to rt. The pH was adjusted to
~8 by addition of NaHCO3; (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 extracted with EtOAc. The combined extracts were washed with brine, dried and
concentrated to give the sub-title compound. Yield: 1.91 g (88%)

25
(d) Methyl 2-{5-[(tert-Butoxycarbonylamino)methyl]-2-chlorophenylamino}-1-

methylbenzimidazole-5-carboxylate

The sub-title compound was prepared from ftert-butyl 4-chloro-3-isothiocyanato-
benzylcarbamate (see Example 2d) and methyl 3-amino-4-methylaminobenzoate

30 according to Example 3, step (g).



(3H, m 7.47-7.19 (4H, n) 6.99-6.86 (1H, mM 4.56 (2H, d, J = 5.4 Hz) 4.25
(2H, d, J =5.8 Hz) 3.71 (3H, s) 1.98-1.83 (2H m 1.43-1.12 (84 m 1.04
(3H, s) Wwwib10/10024¢1N | N111 CI 608 PCT/EP2010/052799

N- (4- Bronmophenyl) - 2-{ 2- chl or 0- 5-[ (1- et hyl cycl ohexyl am do) net hyl ] - 21

phenyl am no} - 1- met hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NVR ( DVSO- d6,
ppm) 6 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 ? 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, n) 1.04
(3H s) (e) Methyl 2-[5-(aminomethyl)-2-chlorophenylamino]-1-methylbenzoldlimidazole-5-

carboxylate
The sub-title compound was prepared from methyl 2-{5-[(fert-butoxycarbonyl-

amino)methyl]-2-chlorophenylamino}-1-methylbenzimidazole-5-carboxylate in accordance

5  with the procedure in Example 10, step (a).

(f) Methyl 2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyllphenylamino}-1-

methylbenzimidazole-5-carboxylate

The sub-title compound was prepared from methyl 2-[5-(aminomethyl)-2-chloro-
10 phenylamino]-1-methylbenzo[d]imidazole-5-carboxylate, and 1-trifluoromethylcyc-

lopropylcarboxylic acid and TBTU in accordance with the procedure in Example 3, step

(e).

(9) 2-{2-Chloro-5-[(1-trifluoromethylcyclopropylamido)methyllphenylamino}-1-

15 methyvlbenzimidazole-5-carboxylic acid

A mixture of methyl 2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]-

phenylamino}-1-methylbenzimidazole-5-carboxylate (1.36 g, 2.8 mmol), NaOH (aq, 2 M,

15 mL) and dioxane (15 mL) was heated at reflux for 45 min. The mixture was allowed to

cool and concentrated, and HCI (aq, 1 M) was added. The solids were collected, washed
20 with H,O, and dried to give the sub-title compound. Yield: 1.01 g (77%).

(h) 2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-N-

cyclopropylmethyl-1-methylbenzimidazole-5-carboxamide

The title compound was prepared from 2-{2-chloro-5-[(1-trifluoromethylcyclo-
25 propylamido)methyl]phenylamino}-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) & (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, J= 8.2
30 Hz)7.40 (1H,d, J=8.4 Hz)6.99-6.92 (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]".



WO 2010/ 100249PCT/ EP2010/ 052799 88 Ex. Chem cal structure | M5 mz [ MtH|
Nanre 1HNWR ivil N4/NI. C M 536

2- { 2- Chl owo-2brd1pdzeaet hyl cycl ohexyl am do) net hyl ] phenyl ampo@lepbb10882799

cycl opentyl - N, 1- di met hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NWR
(DVSO-c16, ppm) 6 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, n)
4.42-4.16 (3H, m 3.69 (3H, s) 2.81 (3H, 85)

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

NRNWN/HDAH%O
Dt

N-{4-Chloro-3-[1-methyl-5-(1-pyrrolidinylcarbonyl)-2-
benzimidazolylamino]benzyl}-1-methylcyclohexylamide
400 MHz "H-NMR (DMSO-ds, ppm) § 8.43-8.27 (1H, br s) 8.12-8.03 (1H,
m) 7.82-7.68 (1H, br s) 7.46-7.21 (4H, m) 6.97-6.88 (1H, m) 4.25 (2H, d,
J = 6.0 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‘Hl‘j SHTHDA”%O 508

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-N-

508

12

13 | cyclopentylbenzimidazole-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) 1.99-1.82 (4H,
m) 1.73-1.65 (2H, m) 1.57-1.19 (12H, m) 1.11 (3H, s)

Mg H 9
N
T A0
N Cl

522

14@\
N
H %

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-N-

cyclopentyl-1-methylbenzimidazole-5-carboxamide




1.97-1.84 (2H, m 1.74-1.55 (7H, m) 1.46-1.12 (11H, m 1.03 (3H, s) ci *
INL.1 ci 610 H 23

6- Ohl or o-wo8troztbawo- 5- [ (1- net hyl cycl ohexyl am do) net hyl pcph@byilbaswey

N, 1- di cycl opentyl benzi m dazol e- 5- car boxam de 200 MHz 1H NMR (DVSO- cl16,
ppm 6 8.47 (1H, s) 8.24-8.03 (2H, n) 7.56-7.20 (4H, n) 7.02-6.89 (1H m
5.05-4.82 (1H, n) 4.32-4.05 (3H, m 2.09-1.20 (26H, n) 1.03 (3H, s) «ci ci

542 24 g5

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=8.2Hz) 7.36 (1H, d, J=8.4 Hz) 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-
1.66 (2H, m) 1.56-1.49 (4H, m) 1.41-1.16 (8H, m) 1.04 (3H, s)

A Y
AN o 00

N-(2-tert-Butoxyethyl)-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]-
15 | phenylamino}-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-
lapped with H,0) 1.98-1.82 (2H, m) 1.40-1.09 (19H, m) 1.03 (3H, s)

SO
Nys:sen
N, 550
N
H %%

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-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 (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 = 6.0 Hz) 1.98-1.83 (2H, m) 1.80-0.77
(24H, m)




6- Chl or 0- 2- { 2- chl or 0- 5-[ (1- net hyl cycl ohexyl am do) net hyl ] phenyl am nol -
N-cycl opentyl benzi m dazol e-5-carboxam de 200 MHz 1H NVR (DMSO- c16, ppm 6
11.16 (1Rvo2p10%108f98. 84 (1H, m) 8.59-8.51 (1H, n) 8. 2798124185279
7.50-7.23 (3H, mM 6.91-6.82 (1H mM 4.36-4.07 (3H m 2.02-1.76 (4H, m
1.71-1.19 (14H m 1.12 (3H, s) WD 2010/ 100249PCT/ EP2010/ 052799 89 Ex.
Chem cal structure | MStniz [MtH Name 1H NVR 25 Mei N Br i[101 HN. N

Cl C 642 %6

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

Me
\

O\_\ QW’C:@A%O 65

N
H

o}

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyl-
17 | N-[2-(1-piperidinyl)ethyl]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, s)

SO
O e
(0] H \

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyl-

1
8 N-[(2-tetrahydrofuryl)methyl]benzimidazole-5-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 (2H, 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)

O
19 WN/D/\H 565
Cl
o
Me|-I [o}

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyl-

N-[(1-methyl-2-piperidinyl)methyl]benzimidazole-5-carboxamide




4- Brono- N- (5-chl oro-2-{2-chl oro-5-[ (1- net hyl cycl ohexyl am do)

met hyl ] phenyl am no} - 1- net hyl- 6- benzi m dazol ypbenzam de 200 MHz 1H NMR

( DVBO d6,wppojo/mo0. 15 (1H, s) 8.48 (1H, s) 8.14 (1H, t pcd/EP2010851189
8.03-7.91 (2H, m 7.85-7.72 (3H, n) 7.55 (1H, s) 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, s) 2.02-1.84
(2H, m 1.52-1.10 (8H, m 1.08 (3H, s) 26 s SOC 1 7-0.,....0 MO 572
N- {4- Chl or 0- 345- ( N- cycl opent yl - N- net hyl sglhf anoyl)-1-met hyl- 2-

benzi m dazol yl am no] benzy11- 1- net hyl cycl dhexyl am de 200 MHz 1H NWR

( DVBO- d6, ppré—G—&éA—@LH,—sé%—_&LH,—t—Jq—A—L%—Y.—&S—gLH,—@-
7.66-7.61 (1H, m) F.55-7.40 (3Ghemical sgmickurgs (11 "y 4. BMS TSN |y
3.75 (3H, s) |2l [RBmeS) Z2.0UZ-1.87 (ZH, ) I.54-1. 1T (IoH, nj I.08 (BH s)
27 M NI1H o o(q 41, Nc.c, 582
2-{2-Chloro-3-[(2- H'II-MMLR6 fI uorobenzam do) net hyl ] phenyl ami nol - Ncycl ohexyl m

Sy L - ety e R RV (OO o o) & 41038 (1, ) B 418,20 (T2 2%
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 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
T
@_\ NC| 545
=N N
H "o

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-1-methyl-

20 | N-(2-pyridinylmethyl)benzimidazole-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 =5.8 Hz) 3.71 (3H, s) 1.98-1.83 (2H, m) 1.43-1.12 (8H, m)
1.04 (3H, s)

Me  H T
Br, N
T AO
N, 608
N
H "

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl]-

21
phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz H-NMR (DMSO-ds, ppm) 5 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+ Name 1H NVR 200 MHz 1H NVR ( DVBO- d6,
Hz) 8.37-8.24 (1H, n) 7.94-7.59 (3H, m

(1H M 4.46 (2H, d, J = 5. ciaP280692768H, s)
79-1.42 (7H, m) 1.33-1.04 (4H, m 28 m 4ININP

Chem cal structure | M5
ppm) 6 9.27 (1H, t, J:
7.55-7. ZQV()QbhO/m)zﬂ 18
3.08 (2H, t, J = 60Hz)
Cl 524
2-{2-Chloro-5-[(2-tet rahydrof uryl am do) net hyl ] phenyl am nol - Ncycl ohexyl net hy
1- 1- met hyl benzi m dazol e- 5- car boxan de gg MHz 1H NMR (DVSO d6, ppm) 6
842826(3Hn)793780(2Hrr)765 61 (1H, m 7.44-7.35 (2H m

6.97-6.93 (1h . , H20
( -B. 05 (2H, m %?ica.%wcmrﬁ, m 1.89-1. bMY EEE (M :

3.32 (3H, s) |S.
1.27-1.07 (4H UNERel- 82 (ZH, M) 29 TVIil783 "N N O, Cl N H 530
N-(2-{2-Cnhlor cyclopropyl sul f onanm do) net hyl ] phenyl ani nol -

met hyl - 5- benz  H-NMR y cl ohexyl acetam de 200 M—lz 1H NVR (DIVBO d6 ppm

6 8 39 (1H, b L™ O, o J L1, II, r. T OJ 117 II, r. O9 r.

7.66-7.57 (1Hi 7. 47-7. a .90 (1H, m 410(2H d, J95.8
ﬁp 1H 54 (6H, m 1.28-1. 13, 84H n

m z
5.6
. 05
1.

I—‘Z
N‘

2

4 —?
(03]
1

3ST39%

3
o
b o—

L1
LT II,

Hz) 3.70 (3H,
0.99-0. 86 (6H,

(8]
=

(7))

2-{2-Chloro-5-[(1-methylcyclohexylamido)methyl]phenylamino}-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)
1.97-1.84 (2H, m) 1.74-1.55 (7H, m) 1.46-1.12 (11H, m) 1.03 (3H, s)

Q.
c.pw{:@ﬁ ”JBO 610
g

6-Chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)methyl] phenylamino}-

23

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) 5.05-4.82 (1H, m) 4.32-4.05 (3H, m)
2.09-1.20 (26H, m) 1.03 (3H, s)

O, o0

6-Chloro-2-{2-chloro-5-[(1-methylcyclohexylamido) methyl]phenylamino}-

24
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)




30 M5 C3 4ININC 111 0.\ N H 562 WD 2010/ 100249PCT/ EP2010/ 052799 91 EXx.
Chem cal structure | MS mz [ MH Nane 1H NMR

2- { 2- chl owo-2brd1pdz24bri f 1 uor onet hyl cycl opr opyl am do) net hylprphepyilbasimwel N-cycl
ohexyl met hy1l- 1- net hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NVR ( DVSO- d6,
ppn) 6 8.47-8.34 (2H, m 8.33-8.24 (1H, m 7.91-7.82 (2H, n) 7.67-7.58 (1H,

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, s) 3.8914-3. 02 (2H, m 1.77-1.53 (6H m
1.38-1.10 (7H, m 1.00-0.82 (2H, m M

Chemical structure MS m/z [M+H]

Ex. Name

'H-NMR
O Me‘N H
O 4
° HN—QN cl " 642
ci

4-Bromo-N-(5-chloro-2-{2-chloro-5-[(1-methylcyclohexylamido)

methyl]phenylamino}-1-methyl-6-benzimidazolyl)benzamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.15 (1H, s) 8.48 (1H, s) 8.14
(1H, t, J =5.8 Hz) 8.03-7.91 (2H, m) 7.85-7.72 (3H, m) 7.55 (1H, s) 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, s) 2.02-1.84 (2H, m) 1.52-1.10 (8H, m) 1.08 (3H, s)

25

q GO0

N-{4-Chloro-3-[5-(N-cyclopentyl-N-methylsulfamoyl)-1-methyl-2-
26 benzimidazolylamino]benzyl}-1-methylcyclohexylamide

200 MHz "H-NMR (DMSO-des, 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)

M? H [o] F
N
Ns:segpe
27 N, o 582
N
H "

2-{2-Chloro-5-[(2-chloro-6-fluorobenzamido)methyl]phenylamino}-N-

cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide




N Il NCI . 536

2-{2-Chl oro-5-[(1-net hyl cycl opentyl am do) net hyl ] phenyl am nol -N- 31

cycl ohexwvobhyibedse met hyl benzi m dazol e- 5- car boxam de  2@@TMrezo1dlosNMR

(DVBO- d6, ppm) 6 8.37-8.22 (2H, n) 8.16-8.04 (1H, m) 7.90-7.78 (2H,
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 (2H, m 1.22-1.08 (6H, m 1.00-0.81 (2H, m * IN. C 1 468

245- (Acet am donet hyl ) - 2- chl or ophenyl am ndl - N cycl ohexyl net hyl - 1-

Chemical structure MS m/z [M+H]

Ex. | Name

"H-NMR

200 MHz "H-NMR (DMSO-ds, ppm) & 9.27 (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, s) 3.08 (2H, t, J = 6.0 Hz) 1.79-1.42 (7H, m)
1.33-1.04 (4H, m)

M(L H
igen
N, o 524

:N
H %o

2-{2-Chloro-5-[(2-tetrahydrofurylamido)methyl]phenylamino}-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) 7.65-7.61 (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 H,O) 3.32 (3H, s) 3.12-3.05 (2H,
m) 2.17-1.97 (1H, m) 1.89-1.50 (8H, m) 1.27-1.07 (4H, m) 0.98-0.82 (2H,

m)

" 2
N
O TCDA Y 530
H o]

N-(2-{2-Chloro-5-[(cyclopropylsulfonamido)methyl]phenylamino}-1-

2
o 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)
6.99-6.90 (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)

M3 i
N N CF3
T Ijﬂ)k
30 : N, i 562
N
H




32 net hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NVR (DMSO d6, 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. 30wO2bho/10d249. 03-6.92 (1H, m 4.22 (2H, d, J = 5peThrpo180Fog 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 WD 2010/ 100249PCT/ EP2010/ 052799 92 Ex. Cheni cal
structure | MsStniz [MH Nane 1HNWVR M .NNO ' c, NHD526

91

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-
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) 7.91-7.82 (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,
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)

e
N ceearE
N, 536
N
H o

2-{2-Chloro-5-[(1-methylcyclopentylamido)methyllphenylamino}-N-

31 cyclohexylmethyl-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) 8 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 (2H, m) 1.22-1.08 (6H, m) 1.00-0.81
(2H, m)

N 468
O~
N
H %

2-[5-(Acetamidomethyl)-2-chlorophenylamino]-N-cyclohexylmethyl-1-

32
methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) 5 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)




tert-Butyl-4-chl oro-3[5-(cycl ohexyl net hyl car banoyl) - 1- net hyl - 2- 33

benzi m dazol yl am no] benzyl carbanate 200 MHz 1H NVR (DMSO- d6, ppn) 6 8. 39
(1H, s) Bw8kofividde4lH m 7.90-7.85 (1H m 7.83-7.76 ptikermi10/65669 7. 57
(1H, m 7.47-7.31 (3H, n) 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, n 1.35 (9H, s) 1.24-1.08 (3H, m
1.02-0.79 (2H, m M Br N 46N 1so Cl 584 34

tert-Butyl 345- (4- bronmophenyl car banoyl) - 1-?rget hyl - 2-

benzi m dazol yl am no] - 4- chl or obenzyl car banat e

Chemical structure MS m/z [M+H]"
Ex. | Name
"H-NMR
Mg y 7
CPeane
<:>_\ cl
H o
tert-Butyl-4-chloro-3-[5-(cyclohexylmethylcarbamoyl)-1-methyl-2-
33 benzimidazolylamino]benzylcarbamate
200 MHz "H-NMR (DMSO-dgs, 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)
6.99-6.90 (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)
e T f
[rgacevans
[of
H o
34 tert-Butyl 3-[5-(4-bromophenylcarbamoyl)-1-methyl-2-
benzimidazolylamino]-4-chlorobenzylcarbamate
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) 7.03-6.93 (1H, m) 4.11
(2H, d, J=5.8 Hz) 3.74 (3H, s) 1.36 (9H, s).
Me n i
leYacoeape!
Q QNC, - 630
H (o]
N-(4-Bromophenyl)-2-{2-chloro-5-[(4,4-difluorocyclohexylamido)-
35 methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide
200 MHz "H-NMR (DMSO-ds, ppm) & 10.25 (1H, s) 8.56-8.40 (2H, m)
8.02 (1H, d, J = 1.0 Hz) 7.90-7.70 (4H, m) 7.59-7.42 (4H, m) 6.97 (1H,
dd, J=8.2, 1.8 Hz) 4.27 (2H, d, J = 6.0 Hz) 3.76 (3H, s) 2.69-1.50 (9H,
m, overlapped with DMSO)




200 MHz 1H NMR (DVMBO-d6, ppm) 6 10.22 (1H, s) 8.48 (1H, s) 8.08- 8.00 (1H,
n 7.86-7.70 (4H, n) 7.54-7.39 (5H, n) 7.03-6.93 (1H, m 4.11 (2H d, J =
5.8 Hz) 3wé4olodloh24s) 1.36 (9H, s). ivis  BrN N oHQ 63@CT/EP2010/052799

N- (4- Bromophenyl ) - 2-{2- chl or 0- 5-[ (4, 4-di f | uor ocycl ohexyl am do)- 35

met hyl ] phenyl am no} - 1- net hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NMR
(DVBO-d6, ppm) 6 10.25 (1H, s) 8.56-8.40 (2H, n) 8.02 (1H, d, J = 1.0 Hz)
7.90-7.70 (4H, n) 7.59-7.42 (4H, n) 6.97 (1H, dd, J = 8.2, 1.8 Hz) 4.27
(2H, d, J = 6.0 Hz) 3.76 (3H, s) 2.69-1.80 (9H, m overlapped with DVBO)
WO 2010/ 10024 X

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

Br. M%N H
ISee
Nei F 640
N
H o

36 N-(4-Bromophenyl)-2-{2-chloro-5-[(2-chloro-6-fluorobenzamido)methyl]-

phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.25 (1H, s) 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 (7TH, m) 7.18-7.10 (1H, m) 4.48 (2H, d, J= 5.8 Hz) 3.77 (3H, s)

Mg H f
Br N CF3
TV K
cl 620
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)-

37

methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 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 (3H, s) 1.39-1.16 (4H, m)

Me n f
Br N N CN
IS SRR
N
H o

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-cyanocyclopropylamido)methyl]-

38
phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.23 (1H, s) 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)




Chem cal structure | MStniz [MH Name 1H-NWVR 36 ivill ,eNINS CHO 640
N- (4- Bronophenyl) - 2- {2-chl or o- 5-[ (2- chl or 0- 6- f | uor obenzam do) net hyl ] -

phenyl anmiwokod/meisay| benzi mi dazol e- 5- car boxami de 200 MpzTAP20VBs{7BVEO- d6,
ppm 6 10.25 (1H, s) 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(7H, m) 7.18-7.10 (1H, )
4.48 (2H, d, J= 5.8 Hz) 3.77 (3H, s) 37 M ,NNs3 41 "' c,u N H 620

N- (4- Br omophenyl) - 2-{2-chloro-5-[ (1-trifl J[Joromat hyl cycl opr opyl am do) -

met hyl ] phenyl am no} - 1- net hyl benzi m dazol &2 5-carboxani de 200 MHz 1H NMR
(DVSO- d6, pprp—6—ip- . : —68
(4H, m 7.54- J“'ﬁﬁl/%[iﬁg:ﬂ 3 73
(3H, s) 1.39-

628

N-(4-Bromophenyl)-2-{2-chloro-5-[(trans-2-phenylcyclopropylamido)-

39

methyl]phenylamino}-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)

Mg H fl
Br N
s
Na 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)
7.03-6.93 (1H, m) 4.76 (2H, d, J = 6.0 Hz) 4.32-4.19 (4H, m) 3.74 (3H, s)
1.51 (3H, s)

N S S
o
41 N, 594
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-methylcyclopentylamido)methyl]-

phenylamino}-1-methylbenzimidazole-5-carboxamide




M r NNoCN .N I C N H 577

N- (4- Bronophenyl) - 2- {2- chl or o- 5-[ ( 1- cyanocycl opr opyl am do) net hyl ] -

phenyl| anmiwokod/meisay| benzi mi dazol e- 5- car boxanmi de 200 MpzTA2NVBs{7BVEO- d6,
ppm 6 10.23 (1H, s) 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 nm WO

2010/ 100249PCT/ EP2010/ 052799 94 Ex. Chem'%cal structure | MS mz [MH  Name
IHNWVR 39 rivil NNso 41 ' ci NH

Chemical structure MS m/z [M+H]

Ex. | Name

"H-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)
1.6-1.27 (6H, m) 1.15 (3H, s)

Br, M‘L H /ﬁ><j
T W
N, 605
N
H %o

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-cyanocyclopentylamido)methyl]-
42 phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-ds, ppm) & 10.23 (1H, s) 8.93 (1H, t, 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)
7.01-6.93 (1H, m) 4.30 (2H, d, J = 6.0 Hz) 3.74 (3H, s) 2.20-2.10 (4H, m)

1.74-1.63 (4H, m)

Mg q
Br, N
Na 526
N
H %

43 2-[5-(Acetamidomethyl)-2-chlorophenylamino]-N-(4-bromophenyl)-1-

methylbenzimidazole-5-carboxamide

200 MHz "H-NMR (DMSO-des, ppm) & 10.22 (1H, s) 8.50 (1H ,s) 8.41
(1H, t, J = 6.0 Hz) 8.04-7.99 (1H, m) 7.85-7.69 (4H, m) 7.53-7.40 (4H, m)
7.03-6.95 (1H, m) 4.23 (2H, d, J= 6.0 Hz) 3.74 (3H, s) 1.85 (3H, s)

Qs

Mﬁ H O
Br, N N -S
TN
“ | QEH e
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-[(2-thienylsulfonamido)methyl]phenyl-

amino}-1-methylbenzimidazole-5-carboxamide




628 N (4-Bronmophenyl)-2-{2-chloro-5-[(trans-2-phenyl cycl opropyl am do) -

nmet hyl ] phenyl am no} - 1- net hyl benzi m dazol e- 5- car boxam de

s) 8.73-8.63 (1H, m) 8.50 ( br/EProiS08H9S8. 00
4.34- 4. 22

( DMSO- d6,wppnjo/mol0. 22 ( 1H,
7.87-7.68 (4H,
3.73 (3H, s) 2.32-2.18 (1H, n) 1.96-1.83 (1H, m) 1.42-1.29 (1H m
1.26-1.14 (1H m 40 M5 reN |

(1H,
(2H,

m
m

m 7.53-7.41 (4H,

m 7.23- 7.00 (6H,

Cl NO NH 582

N- (4- Bronmophenyl) - 2-{2-chl oro- 5-[ ( 3- et hé%) 3- oxet anyl am do) net hyl ] -

ppm) 6 10. 24

7.84-7.70 (3H
Hz) 4.32-4.19
N- (4- Br onophg
phenyl am no} -
2010/ 100249Pd

200 MHz 1H NWR

H m
6.0

594

phenyl am no} - 1- et hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NVR ( DVSO- d6,
LA o)
L —s)—3- - - . . - - .
I, m [.54-7.40 (aQhemjical stracgurgs (14 m 4. m@[i@fﬁb:
B, me /& (3H, S) L.5T (3H, S) 4T M BrN I NAUT 4T Ci
nyl)-R-{2-chloro-5-[(1-nmethyl cyclopentylan do)nethyl]-
1- met h{H-DR | ni dazol e- 5- car boxani de WD
T B R AP NUR (DMSO-ds, ppm) & 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 Hz) 7.04 (1H,
dd, J=8.2,1.8 Hz) 4.06 (2H, d, J = 6.4 Hz) 3.76 (3H, s)
Mg QP
Br, N N .S
SO
QQ "o v 586
N
H o
45 N-(4-Bromophenyl)-2-{2-chloro-5-[(cyclopropylsulfonamido)methyl]-
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 (2H, d, J = 5.8 Hz) 3.77 (3H, s) 0.94-0.86 (4H, m)
M H i
Br, N
Nw/ D/\”
N : 608
N
o
N-(4-Bromophenyl)-2-{2-chloro-5-[(1-ethylcyclopentylamido)methyl]-
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) 0.74-0.60 (3H, m)
47 626

M H f
qQ O e
H o

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-methylthiocyclopentylamido)-

methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide




Ex. Chem cal structure | M5 tniz [MtH Nane 1H NVR 200 Mz 1H NWR

(DVBO-d6, ppm) 6 10.23 (1H, s) 8.42 (1H, s) 8.17- 8.07 (1H, m 8.02-7.98

(1H, M AvB8GoWyEc404H, M) 7.54-7.39 (4H, m 6.98-6.89 (rd/ErRo0Sg 2H, d,

J =6.0 Hz) 3.73 (3H, s) 2.06-1.87 (2H, n 1.6-1.27 (6H, m 1.15 (3H, s) 42

M BrN N NSINC 41 | CIH 605

N- (4- Bromopheny1) - 2-{ 2- chl oro- 5- [ (1- cyanocycl opentyl am do) et hyl ] -

phenyl am no} - 1- met hyl benzi m dazol e- 5 car Qxam' de 200 MHz 1H NMR ( DVSO- d6,

ppm) 6 10.23 (1H, s) 8.93 (1H, t, J Hz) 8.45 (1H, s) 8.03-7.97 (1H,
7

7.88-7.70 (i - . . , = 6.0
iqal’sAructys (4aH, m) 43

Hz) 3.74 (3H| s) 2[20-2.10 (4HC W2 T o} ¢

Nso . ' ¢, HN ®:52PName

TH-NMR

200 MHz '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 (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)

Me H
Q QEZ,DA ”EO 634

N-(4-Bromophenyl)-2-{2-chloro-5-[(1-cyclopropylmethylcyclopentyl-

48 amido)methyllphenylamino}-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)
7.02-6.92 (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)

Mg H 't
Br. N
T KD
N 596
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-[(2-methyl-2-tetrahydrofurylamido)-

49 methyl]phenylamino}-1-methylbenzimidazole-5-carboxamide

200 MHz 'H-NMR (DMSO-ds, ppm) & 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=8.2Hz) 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)

Mgy f
Br. N N
IS SR LS
v | QA
N
H %




2[ 5- (Acet am donet hyl ) - 2- chl or ophenyl am nc+N- (4- br onopheny1l) - 1-

nmet hyl benzi m dazol e- 5- car boxam de 200 MHz 1H NMR (DVSO-d6, ppm 6 10. 22
(1H, s) B8wbQo{olf248) 8.41 (1H t, J = 6.0 Hz) 8.04-7.99pCTHpr20M/032785- 7. 69
(4H, m 7.53-7.40 (4H, n) 7.03-6.95 (1H, mM 4.23 (2H, d, J = 6.0 Hz) 3.74
(3H, s) 1.85 (3H, s) 44 MO O\\* r NN..-S N*I CH®630

N- (4- Bronophenyl) - 2- { 2- chl or 0- 5-[ ( 2- t hi enyl sul f onam do) net hyl ] phenyl am no} -
1- net hyl benzi m dazol e- 5- car boxam de WO 5910/ 100249PCT/ EP2010/ 052799 96 EXx.
Chem cal structure | Mstniz [MtH Nane” 1HNVR 200 MHz 1H NWVR ( DVBO- d6,

ppn) 6 10. 25 {dH—s)—S8- : . (4t = M—h%@ﬁ#@—\lH,
m 7.96-7.70 |(5H, ) 7.63 (1H, Clgmigalstruciire;’ 1 1) 7 sof ME A IM{HIy[ 7. 17
(1H, dd, J =|5Ek. PNamidZ) 7-0Z (IH, 0d, J = 8.2, I.8 Fz) 4.0b (ZH, 0,|J =
6.4 Hz) 3.76|(3H, §)_45

"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 (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)

Br Me\ H %O<F
T :
N 644
N
H %

N-(4-Bromophenyl)-2-{2-chloro-5-[(4,4-difluoro-1-methylcyclohexyl-

51

amido)methyllphenylamino}-1-methylbenzimidazole-5-carboxamide

Me q 7
N CF3
- N, 566
N
H %

N-(2-tert-Butoxyethyl)-2-{2-chloro-5-[(1-trifluoromethylcyclopropyl-

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-
7.61 (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 (4H, m) 1.13 (9H, s)

3
53 FF> \ Nei
N
H %

578




ivilck% ,P rNl--S HN 410, NIP ¢, 588

N- (4- Bronophenyl) - 2- {2-chl or o-5-[ (cycl opr opyl sul f onam do) net hyl ] -

phenyl anmiwokod/meisay| benzi mi dazol e- 5- car boxami de 200 MpzTAp20VBs{7BVEO- d6,
ppm 6 10.25 (1H, s) 8.55 (1H, s) 8.05- 7.98 (1H, mM 7.97-7.93 (1H m
7.85-7.71 (4H, m 7.57-7.45 (4H, m 7.20-7.08 (1H, nm 4.20 (2H, d, J = 5.8
Hz) 3.77 (3H, s) 0.94-0.86 (4H, m 46 ivil r.N10O HICN C 608

N- (4- Bronmophenyl) - 2-{2-chl oro-5-[ (1- et hyl cycl opent yl am do) net hyl ] -

phenyl am no} - 1- et hyl benzi m dazol e- 5- car Boxam de 200 MHz 1H NWVR ( DVBO- d6,

ppm 6 10. 23 {H—s) M&HHW . NTE
7.86-7.70 (4H, m) J.55-7.38 (4Qhemical stiyckirgr (1H, m) 4. pMI s IR E 5.6
Hz) 3.73 (3H| Bx 2[N8me 92 (20, nJ I.6I-I.30 (8H, nj U.74-0.060 (3H, 47

ivil r N...N2lio g M 626
"H-NMR

2-{2-Chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]lphenylamino}-
1-methyl-N-(4,4,4-trifluorobutyl)benzimidazole-5-carboxamide

400 MHz "H-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 (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, 2.1 Hz) 4.28 (2H, d, J = 5.8 HZz) 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)

e T i
=i NYN N)Xcm
I
D‘Q/N mD/\H 586
N
H "

2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-

N-(4,4-difluorocyclohexyl)-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 (1H, 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)7.45 (1H,d, J=8.4 Hz) 7.40 (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 H Q
NYND/\HJXCH
55 Me,N N 579
N
H %

2-{2-chloro-5-[(1-trifluoromethylcyclopropylamido)methyl]phenylamino}-

54

1-methyl-N-[2-(1-methyl-2-pyrrolidinyl)ethyl]benzimidazole-5-

carboxamide




N- (4- Bronmophenyl ) - 2-{2-chl or o- 5-[ (1- et hyl t hi ocycl opent yl am do) -

nmet hyl ] phenyl am no} - 1- net hyl benzi m dazol e- 5- car boxam de WO

2010/ 100246R0i/ok2010/ 052799 97 Ex. Chem cal structure piEEPRothDsI7HH]

Name 1H NVR 200 MHz 1H NWR (DMSO-d6, ppm) 6 10.22 (1H, s) 8.48-8.32 (2H,

m 8.04-7.97 (lH, n) 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, nm) 1.88 (3H, s) 1.77-

1.54 (6H, n) ivil rN 1110 410. N Cl

N- (4- Bromopheny1) - 2-{ 2- chl or o-5- [ ( 1- cycl]oogropyl net hyl cycl opentyl - 48
Laaars

am do) net hyl
) yi] 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
(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)

cl H , @
N
¢7<::LW;I::I:&>_
o o 524
56 u)lﬂ<
N-{4-Chloro-3-[6-chloro-5-(3,3-difluoro-pyrrolidin-1-ylcarbonyl)-2-

benzimidazolylamino]benzyl}-pivaloylamide
HPLC-Method B: R; = 2.56 min

Bb Pi}N:TJOA H%( 568

N
57 "%
N-(4-Bromophenyl)-2-{2-chloro-5-[(tert.butylcarbonylamino)methyl]-

phenylamino}-1-methylbenzimidazole-5-carboxamide

H oy Q
RvRatoeary
Nei 606
N
H %

58

N-(4-Bromophenyl)-2-{2-chloro-5-[((1-trifluoromethyl-
cyclopropanecarbonyl)amino)-methyl]phenylamino}-benzimidazole-5-

carboxamide




200 MHz 1H NWR (DMSO d6, ppm) 6 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 7.02-6.92 (1H, m

4.25 (2Hwo0,20t/mol96 Hz) 3.73 (3H, s) 2.09-1.94 (2H, m pctEp201d0889¢ 8H, m

0.58-0.39 (1H, m 0.30-0.18 (2H, m -0.04+0.16] (2H, m M BrN 1101 I N

41Cl 596

N- (4- Bronophenyl) - 2- {2- chl or 0- 5-[ ( 2- net hyl - 2-t et r ahydr of uryl am do) - 49

met hyl ] phenyl am no} - 1- net hyl benzi m dazol £ 5-carboxam de 200 MHz 1H NWR

(DVBO-d6, ppm) 6 10.18 (1H, s) 8.38 (1H, é) 8.37- 8.33 (1H, m 7.98-7.95

(1H, m 7.E§(-ar7n. %85§4H, nm 7.48-7.44 (2H, m 7.42
N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-

methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic

acid amide
5
o CF
cl cl HO' 3 cl cl
O,N BH;/THF O;N O,N Fe/NH,Cl (aq) HaN
—_— e —_—
TBTU, TEA o oF o oF
3 3
CN HCl “NH, N N
H H
/PNJLN’s\ l
N ) \:IN
y © cl
N SCN



(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, n) 3.81-3.75 (2H, m) 3.69 (3H, s) 2.13-2.04 (1H m
1. 78- 1. 59w63bto/md243. 25 (3H, s) M rN NH2 50 IN 41C ( 2@1/Ep8d10/0hb799 H
2010/ 100249PCT/ EP2010/ 052799 98 Ex. Chenical structure | MS miz [ M+H]

10

15

20

25

30

102

(@aa)  (4-Chloro-3-nitrophenyl)methylamine hydrochloride

BHs/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. 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

treated with water (500 mL) and the resulting precipitate was filtered off. The filtrate was
treated with NaCl (120 g) and heated and the resulting precipitate was filtered off to give
the sub-title compound. Yield: 24.059 g (65%).

(@) N-(4-Chloro-3-nitrobenzyl)-1-(trifluoromethyl)cyclopropanecarboxamide

TEA (21.7 mL; 156 mmol) was added to a mixture of 1-(trifluoromethyl)-
cyclopropanecarboxylic acid (8.00 g; 51.9 mmol) and TBTU (16.7 g; 52 mmol) in DMF (40
mL). After 1 h at rt, a solution of (4-chloro-3-nitrophenyl)methylamine 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,SO, and concentrated. The residue was

purified by column chromatography to give the sub-title compound. Yield: 13.191 g (78%).

(b) N-(3-Amino-4-chlorobenzyl)-1-(trifluoromethyl)cyclopropanecarboxamide

The sub-title compound was prepared from N-(4-chloro-3-nitrobenzyl)-1-
(trifluoromethyl)cyclopropanecarboxamide in accordance with Example 2, step (b). Yield:
11.586 g (98%).

(c) N-(4-Chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane 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. Yield:
5.00 g (84%).

WO



Nanme 1H NWR

2-(5-{[1- (Am nonet hyl ) cycl opr opyl am do] net hyl | - 2- chl or ophenyl am no) -

N- ( 4- br onwphetylop24a- et hyl benzi m dazol e- 5- car boxam de  206@/mvktrobkbDIVR
(DVBO- d6, ppm) 6 10.19 (1H, s) 8.40 (1H, s) 8.19- 8.13 (1H, n) 7.99-7.95
(1H, m 7.86-7.82 (1H m 7.78-7.69 (3H, n) 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 % Br c, HF 41 {( (10 N H 644

N- (4- Bronmophenyl ) - 2-{2-chl oro-5-[ (4, 4-di ®Puor o- 1- met hyl cycl ohexyl -

?m_ dg?\lmg hylg})] th%?NyHth‘-é‘.ﬁéor%-s?rﬁ%r%n‘%%%' m dazol e- 5- car boxam de 52 ivilcF3

Conc. HNO; (8 mL) was added dropwise to a mixture of ethyl 2,4-difluorobenzoate (10.0
g; 53.7 mmol) in conc. H,SO,4 (8 mL) at 0 °C. After 2 h at 0 °C, the mixture was poured
onto ice and extracted with EtOAc. The organic extracts were washed with saturated

5  NaHCOj; 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 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

mL; 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 precipitate was filtered off and dried to give the sub-title

compound. Yield: 5.0 g (96%).

15
(f) 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
mL). Sodium hydride (0.824 g; 60%; 20.6 mmol) was added in portions and the mixture
20 was stirred over night at rt. A solution of TFA (30 mL; 0.45 M aq) was added and the

mixture was concentrated. The resulting precipitation was filtered off, washed with water,
dried and recrystallized from EtOH/water to give the sub-title compound. Yield: 4.8 g
(76%).

25 (9) Ethyl 5-amino-2-(2,2-difluoroethoxy)-4-(methylamino)benzoate

A mixture of ethyl 2-(2,2-difluoroethoxy)-4-(methylamino)-5-nitrobenzoate (2.0 g; 6.57
mmol), Ra-Ni (1.0 g) and THF (100 mL) was stirred under H,-atmosphere (8 atm) over
night at rt. Na,SO, was added and the mixture was stirred another 30 min under H,-
atmosphere. The mixture was filtered through celite and the sub-title compound was used

30 in the next step without further purification.



H 566

N-(2-tert-Butoxyethyl)-2-{2-chloro-5-[(1-trifluoromnethylcycl opropyl am do) nme
t hyl ] phenybamionmed243- et hyl benzi m dazol e- 5- car boxam de  $@@/Evblr10bER7DIVR
(DVMSO-d6, ppm) 6 (signals of minor tautoner are not assigned) 8.48-8.26
(3H, m 7.92-7.85 (1H, nm) 7.85-7.78 (1H, mM 7.68- 7.61 (1H, m 7.44 (1H d,
J =8.2 H) 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. 37-36.430 (2H, m overl apped with water)
1.40-1.20 (4H, m 1.13 (9H, s) 53 m\cF3 } 410. N4O 578 d WO
i&l.glf\/lé0024%rf’)ﬂl I‘:El?r%v(&p( 9:}?%?09-8-{&? -trﬁffjbro(r:nheqmlgz%logrtoE)gnCetc%Fb%nlvl)—I’\e{%inng]-zme[tm - hare
2-{ 2- Chl or @hbnylérhinb)-642 2atifured-bihbry)cl-opthypyHaiehdmideebleys-tabexydtan no} -

A mixture of ethyl 5-amino-2-(2,2-difluoroethoxy)-4-(methylamino)benzoate (0.737 g; 2.68

mmol; crude material from step (g)) and N-(4-chloro-3-isothiocyanatobenzyl)-1-

5 (trifluoromethyl)cyclopropane carboxamide (0.900 g; 2.68 mmol) in THF (100 mL) was
stirred over night at rt. DIC (0.338 g; 2.68 mmol) was added and the mixture was stirred
for 6 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)-

amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-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 to a warm (60 °C) solution of ethyl 2-(2-chloro-5-
{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-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 EtOAc. The combined extracts were washed with
brine, dried over Na,SO, 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, br s) 10.16 (1H, s) 8.45 (1H, 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, tt,

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+H]".

The following compounds were synthesized in analogy to the methods of preparation

described above in detail.



1-methyl -N-(4,4,4-trifluorobutyl)benzi m dazol e-5-carboxam de 400 Mz

1H NVR (DVSO-d6, ppm) 6 (signals of mnor tautonmer are not assigned)

8. 46- 8. 36wO3bho/1d246. 90 (1H, d, J = 1.7 Hz) 7.84 (1H, d, péTmpr201d/053189 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, 2.1 Hz) 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, nm 1.81-1.70 (2H,
m 1.40-1.13 (4H m M FbN N O u3 41" o 586
2-{2-chloro-54(1-trifluoromethyl cycl opr o]poyl am do) net hyl ] phenyl am nol -

N- (4, 4-di fl uorocycl ohexyl ) - 1- net hyl benzi m dazol e- 5- car boxam de 54 400 MHz
1H NVR (DVSO-d6, ppm) 6 (signals of m nor tautonmer are not

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

. “ Cl
0 Y
N\ o
<(—NH CF3 600, 602
(o] N
H
2 v

F

N-(Cyclopropylmethyl)-2-(2-chloro-5-{[(1-trifluoromethyl-

cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-6-(2,2-difluoro-

60
ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide
400 MHz "H-NMR (DMSO-ds, ppm) & 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, 3.5 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)
o cl
NH N 0 CF3 656, 658
/—/_ R Nj\b
FsC _2 H
F
F
N-(4,4,4-Trifluorobutyl)-2-(2-chloro-5-{[(1-trifluoromethyl-
61 cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-6-(2,2-difluoro-

ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) & 11.2-10.9 (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) 7.67-7.63 (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=54.7, 3.4 Hz) 4.58 (2H, td, J=14.6, 3.1 Hz) 4.39 (2H, d, J=5.8 Hz) 3.89
(3H, s) 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)




assigned) 8.42 (1H, t, J

5.9 Hz) 8.38 (1H, s) 8.16 (1H, 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,
1.3 Hz) wéSofoldd2ed, J = 8.4 Hz) 7.40 (1H, d, J = 8.3 HprTErdGobdtise 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
2-{2
1-nme

(6H, m 1.73-1.59 (2H, m 1.39-1.12 (4H m M s CF3 55 NO Cl 579
-chloro-5-[(1-trifluoronethyl cycl opropyl am do) net hyl ] phenyl am no} -
t hyl - NA2- (1- net hyl - 2- pyrrol i di nypet h%%enzi m dazol e- 5- car boxam de

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

. “ Cl
" ) A ﬁ\gg 664, 666
(o] N
H
b

F
N-(4,4-Difluorocyclohexyl)-2-(2-chloro-5-{[(1-trifluoromethyl-

62 | cyclopropanecarbonyl)-amino]-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-phenvyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl}-amino]-

methyl}-phenylamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid

0 0
NaOH ~o NO; CH3SO,0CH; ~o NO,

rd
0 N 0 NH

Pd/C, Hy | oa\ K,CO4 i oa\

BSTFA

f? g T TR A

5 amide



WO 2010/ 100249PCT/ EP2010/ 052799 100 Ex. Chem cal structure | MS mlz [ M+H|
Nanme 1H NVR 400 WMHz 1H NMR (DVBO d6, ppm 6 (signals of mnor tautoner
are not agei2gne@248. 46-8.30 (3H, m 7.90-7.85 (1H, m 7p89EP280/06bh M
7.66- 7.58 (1H, n) 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 DO 2.21 (3H, s) 2.10-1.81 (4H, m
1.68-1.55 (2H, m 1.50-1.11 (6H, m 56 a *la /0524

N- { 4- Chl or 0- 346- chl or 0- 5- (3, 3-di f | uor o- pY7r ol i di n- 1-yl car bony1) - 2-

benzi i dazol ! ay no) benzyl\; piNAl QKBTS o BEGNERIOML B 1= 2.56 min 57

JUOU

A mixture of methyl 4-acetamido-2-methoxy-5-nitrobenzoate (2.0 g; 7.5 mmol), methyl
methanesulfonate (0.85 g; 7.7 mmol) and K,CO; (2.0 g; 14.5 mmol) in DMF (20 mL) was
stirred for 36 h at rt. The mixture was thereafter poured into brine and extracted with

5  EtOAc. The combined extracts were washed with brine, dried over Na,SO4, filtered and

concentrated to give the crude sub-title compound.

(ab)  2-Methoxy-4-(methylamino)-5-nitrobenzoic acid

A mixture of methyl 2-methoxy-4-(N-methylacetamido)-5-nitrobenzoate (2.1 g; 0.74

10 mmol), 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 (ac) 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 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 mixture hydrogenated
20 over night. The suspension was concentrated and the residue stored under argon and

was used in the next step without further purification.

(@) 2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-methyl}-

phenvlamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid

25 A mixture of N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane
carboxamide (1.71 g; 5.10 mmol) and 5-amino-2-methoxy-4-(methylamino)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 mmol). The resulting mixture was stirred at 80 °C

30  for 3 h. Acetic acid (2 mL) was added and the mixture was concentrated and the residue
poured in aqueous NaOH (2 M) and pH adjusted to ~3-4. The mixture was extracted with

EtOAc and the organic extracts were washed with brine, dried over Na,SQOy, filtered and



N- (4- Bronophenyl) - 2-{2-chloro-5-[(tert. butyl carbonyl am no) net hyl ] -
phenyl am no} - 1- et hyl benzi m dazol e- 5- car boxam de 58 Hs CF3 Br..r00jol41

Cl N H Gv6Q610/100249 PCT/EP2010/052799

N- (4- Bronmophenyl) - 2-{2-chl oro-54((1-trifluoronethyl cycl opr opanecar bonyl ) am
no) - met hyl ] phenyl am nol - benzi m dazol e-5- carboxam de 101 Exanpl e 59

N- (4- Brono- phenyl )-2-(2-chloro-5-{[(1-trifl uoronethyl-cycl opropanecar bonyl)
-am noj -

met hyl | - phenyl am no) - 6- (2, 2-di fl uor o- et h100>§y) -1- et hyl - 1H benzi m dazol e- 5-ca

(Dol RGBS (00,2080 002 SSRIT EPEOAL R 980 et g o
titte compound. Yield: 0.570 g (22%).

(b) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

5 amino]-methyl}-phenylamino)-6-methoxy-1-methyl-1H-benzimidazole-5-carboxylic acid

amide
The title compound was prepared from 2-(2-chloro-5-{[(1-trifluoromethyl-
cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-6-methoxy-1-methyl-1H-
benzimidazole-5-carboxylic acid (92 mg; 0.19 mmol) and 4-bromoaniline (33 mg; 0.19
10 mmol) in accordance with Example 59, step (a). Yield: 73 mg (59%). 400 MHz "H-NMR
(DMSO-ds, ppm) 6 10.16 (1H, s) 8.40 (1H, t, J=6.0 Hz) 8.25 (1H, s) 7.85-7.81 (1H, m)
7.76-7.68 (3H, m) 7.51-7.46 (2H, m) 7.40 (1H, d, J=8.2 Hz) 7.22-7.17 (1H, m) 6.92-6.86
(1H, m) 4.25 (2H, d, J=6.0 Hz) 3.97 (3H, s) 3.71 (3H, s) 1.37-1.32 (2H, m) 1.23-1.18 (2H,
m). MS m/z: 650, 652, 654 [M+H]".
15
The following compounds were synthesized in analogy to the methods of preparation

described above in detail.



BH3/ THF (279 nmL; 279 mmol) was added to a sol ution of
4-chl oro-3-nitrobenzonitrile (30 g; 164 mol) in THF (100 nL) over 30 mn
at 0 00 awd2wtveonasul ting m xture was stirred 5over ni glptcTardo@losoved to
reach rt. MeOH (150 nL) and conc. HClI (60 nlL) was added and the resulting
m xture was refluxed for 4 h and thereafter concentrated. The residue was
treated with water (500 nmL) and the resulting precipitate was filtered off.
The filtrate was treated with NaCl (120 and heated and the resulting
precipitate was filtered off to give the Sub-title conpound. Yield: 24.059
g (65%. 10

(a)N-(4-Chl oro-3-nitrobenzyl)-1-(trifl uoromethyl)cycl opropanecar boxam de
TEA (21.7 ni;[ 156 pmol) was ad@d@niialatiicirér € of  1- (trif IMSreapl+yt )|
cycl opropanedarboxplicacid (8 00 g, 51 0 mupl) and TRTII (16 7 g 52 1)
in DVF (40 mi) Exar{Mame h at rt, a sol ution of

(4-ch|oro-3-ritropwwmmromwm—mmmﬁ in
DMF (70 mL) vas_adfled dropwi se over 30 min. After 17 h at rt, the mxfure

was concentrdted and the residue partity ofled between water and MIBE. [The

organi c | ayer| was washed with ter N\fﬁ‘i over Na2SO4 and concentr atfed.
The residue vas purified by co \ graphyto give thgosedp titie
conmpound. Yigld: 1B8.191 g (7 CF;

20( b) N- (3- Am|no- 4- ¢hl or obe yl ) @-(trifl uorpp)r%@hyl ) cycl opr opanecar boxjani de
The sub-titlg comppund was prepared from N-(4-chl oro-3-njtrobenzyl)-1
EE);I f IY!Jolr gmet1 ngég/NL(@pblop@pglﬁmtm»ﬁm -cleorors-ficicfigtaometyl-t h Exampl e 2, step
. Yield: .
25( ¢) N- (4- Chl|orgy 3t 8%‘&‘?9’5?3?6&?8?1@9%%’?9‘@ -methiRnePYarEIeLr) e XY opr opiane
car boxam de A solu méthythIH benzimidazole-5- carboxyllc acid amide
N- ( 3- am no- 4-|chl or{
(5.21 g: 17.79 nmo| § y ad ¢ : 3 80
g; 21.34 mmol|) in DEW, (n%Oi 8\9—7 sat2@, rﬁ)?Ab ﬂrl d12/—9 26144z)r7t1,7 1he (1H xﬁws gzmas

concentrated [and the resi col um chromat ogra o give

ur i
the sub-titld com@ﬁé Tk B9 458368 go /e BP0 . =) 370 (. &) 8
2010/ 100249PCT/ EP2DE, 452779611 B83ak4cth) Foat.1e2(at, o floeog 99§1+mlrﬁr@b%238a e
Conc. HNOG3 (8§ ni) ropwise to a mxture of eth
2, 4-di f | uor ojenzoa @2!—(11@(}32@0 1832F. Mol ) in conc. H2SO4 (8 n) at 0 G
After 2 h at [0 CT the m xture was pouredconto ice and exgracted w th |[Et OAc.
The organic gxtracts were vvashed Wi rat ed 5NaHCO3 sol uti on (aq)| and
concentrated [to giye the sub- compburld. Yield: 11.8 g g/g%(e) Et hyl

2-fl uoro-4- (et hyl am no) - 5- nj, zoate Qﬁs(gl ution of |MeN THR (21.6
)

n; 2 M 43.3 mol) was added dbopvm se t ution 100f ethyl
2, 4-di fl uoro-|5-nitrobenzoate (5\) g; 21.6Hmo in THF (70 nL) at -5 |C. The

mﬂwewmlﬁt06mmﬁm51fmwa 1@l aﬁ&wm b % nof| MeNH2
in THF (10.0 |nL; 2 ( @R T eﬂgfed?éact);ﬁfp OW mm] éﬂw}o wat er

was added and t TPQ?QY}%“'{R%{)SG E@Hl%ﬁﬂr'ﬁ?@bﬂ 1&‘96”%‘@5’@??'?@‘3%?@6’? ‘fol taétde was

filtered off |and df yeeet 0 gi ve the sub-title conmpound. Yield: 5.0 g (]96%.
15 (f) Et hyI 2- ( 2, P2-difluoroethoxy)-4- ( net hyl am nn) -5-nitrobhenzoate
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)




A solution of 2,2-difluoroethanol (1.7 g; 20.6 mmol) in THF (50 nL) was
added to a solution of ethyl 2-fluoro-4-(nethylam no)-5-nitrobenzoate (5.0
g; 20.6 nwolpiomoddF (100 nL). Sodi um hydride (0.824 g; pe@fp2810/06279901 ) was
added in portions and the m xture 20was stirred over night at rt. A
solution of TFA (30 nL; 0.45 M aq) was added and the m xture was
concentrated. The resulting precipitation was filtered off, washed with
water, dried and recrystallized from EtOHmter to give the sub-title
corrpound Yi el d 4.8 g (76% . 25(g)Ethyl

5- am no- 2- éuor oet hoxy) - 4- (net hyl am no) benzoate A mxture of ethyl
2- (2, 2-di f ISF6Foeth --( hyl ﬂ-5 ni | 6.57 mmol ),
Ra-Ni (1.0N ' SO SR QB St HPIEE n) over

night at r tmetNaP_ﬁl%vlmﬁn@)ijm;iZ-diﬂdorblfmmva-U unahwals# Bénzﬂmﬂdzd@ﬁtdaﬁmx@ﬁb m n
under H2- atnpsphere. The m xture was filtered through celite and the
sub-title was used 30in the next step without further
purification. WD 2010/ 100249PCT/ EP2 52799 104 (h) Ethyl

2-(2-chloro-5-fr Nl tri | uor orrb{st Ryl - pr%p ecarFeb(,aiwla) am nEI -met hyl | -

phenyl am no) - 6- ( -8 Y)= - car boxyl at
e A mxture of et HBTU, TEA

5-am no- 2- (2, 2-di f| usr oet hoxy) ;4 net hyl am no) ate (0.737 JQCVFGS nmol ;
crude material fromstep (g)) and N (4-chl oro-3Hi s¥t hi ocyanat obénzW ) - 1-
5(trifluoromethyl)cycl opropane carboxam de (0.900 g; 2.68 gmol) in THF (100
m.) was stirred over night at rt. DIC (0.338 g; 2.68 mTp.IN)lLV\as added and
the m xture was stirred for 6 h at rt. Another portlonN\(;ﬂ 0.169 g;
1.34 mol ) was added and the m xture stirred for another 6 h atf rt. The

m xture was concentrated and purified by colum chromat ogr aphy to give the
sub-title conpound. Yield: O. 7%0 51% . 10 (i)

SCN

N- ( 4- Br ono- phenyl ) - 2- ( 2- cd)l 1 DiC

-trifluoronethyl-cycl %‘@ )e Br ‘o Q

am nol - met hyl | -pheny no) ¢6- (2, 2- N Ot 0- et Nt 1- ma,thyI i m dazo
| e-5- carboxylic acid amd Me3Al ith tYl uene 0 M . 7% nmmol )
was added to a sol ution off A:bronoaniline 15(0. 180 af: 95 Mol ) in

1, 4-dioxane (5 nL) and the m xture was stirred f O nmhat rt. The

m xture was then added via cannula to a warm (60 G sg¢lution of ethyl

2- (2-chl or o-5- Ra-Ni
{[(2-trifluorgmethyl-cycl oprcppanecaraé ) - amni n@t hyl | - phenyl am no) - 6- (2
, 2-di f1 uor oet fo ) NG, rrethyl beyazi m he-5 Xyl afeg JO. 200 g; 0.35
mol ) in 1,'549dine Cegrim 1P, I € Su-tingeTi xturé“+ stirred at 100 C
over ni ght, cegored\t o rt and tterHpout=d™20i nto bri m.) and extracted
with Et 0Ac."NPhe conbi ned racts were washed wi f r| ne, dried over Na2SO4

and consentrated. The resi due was purified by col #nm chromat ography to give
the title conmpound. Yield: 0.134 g (55%. 400 MHz 1H NVR (DVBO d6, ppnm) 6

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
7.53-7.47 @ WrASalhbontny irdn fladibl niaRgniohi dd, J=8.2, 2.0 Hz) 6 48

(1H, 4753 (ZH, =145, 3 Hz 430(2HdJ56
Hz) 3 81 (QJ:ﬂs/Tg-)F (1_12@3nL112 mmol) was added toasolutlon of4-f|uoro- -nitrobenzonitrile (10 g;

60 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 rt for 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,SO,,
filtered and concentrated. The residue was dissolved in Et,O and treated with a solution of
HCl in 1,4-dioxane to give the sub-title compound. Yield: 8.7 g (70%).



(2H, m 1.25-1.19 (2H, m. M tn/z: 700, 702, 704 [M+H . The foll ow ng
conpounds were synthesized in analogy to the nethods of preparation
descri bedvehoweiopnaodetai | . WO 2010/ 100249PCT/ EP2010/ 052¢98p2610/052¢99
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(b) N-(4-Fluoro-3-nitro-benzy)-1-(trifluoromethyl)cyclopropanecarboxamide

The sub-title compound was prepared in accordance with the procedure in Example 72,
step (c) using (4-fluoro-3-nitrophenyl)methylamine hydrochloride (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 mmol) and DMF (50 mL). Yield: 3.8 g (85%).

(c) N-(3-Amino-4-fluorobenzyl)-1-(trifluoromethyl)cyclopropanecarboxamide

The sub-title compound was prepared in accordance with the procedure in Example 2,
step (b) using N-(4-fluoro-3-nitrobenzyl)-1-(trifluoromethyl)-cyclopropanecarboxamide

10 (3.77 g; 12.3 mmol), Fe (3.45 g; 61.6 mmol), NH4CI (aq, sat, 30 mL) and EtOH (30 mL).
Yield: 3.2 g (76%).

(d) N-(4-Fluoro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane carboxamide

A mixture of N-(3-amino-4-fluorobenzyl)-1-(trifluoromethyl)cyclopropanecarboxamide
15  (3.17 g; 11.5 mmol) and TCDI (3.07 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-title compound. Yield: 3 g (82%).

(e) 2-(2,2-Difluoroethoxy)-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-nitrobenzoate ((950 mg; 3.12 mmol) see
Example 59, step (f)), NaOH (3.1 mL; 2 M aq; 6.2 mmol) and 1,4-dioxane (10 mL). Yield:
800 mg (93%).

25 (f) N-(4-Bromophenyl)-2-(2,2-difluoroethoxy)-4-(methylamino)-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; 2.90 mmol), HBTU (1.10 g; 2.90 mmol), TEA (587 mg; 5.80 mmol)
and DMF (15 mL). Yield: 1.01 g (81%).



et hoxy) - 1- net hy1- 1H benzi m dazol e- 5- carboxylic acid am de 400 MHz 1H NWR
(DVBO-d6, ppm) 6 11.7-11.2 (1H, br s) 8.42 (1H, t, J=5.9 Hz) 8.10 (1H, t,
J=5.3 Hz)wé.268ri60H4 (2H m 7.57-7.55 (1H m 7.44 (1Hpcaierd@mdus27blz) 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, 3.5 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, nm 1.01-0.92 (1H, m 0.45-0.38 (2H, m
0.22-0.16 (2H m C ** 0 NHCF3 656, 65 F3c N (4
,4,4-Trifluorobutyl)-2-(2-ch |oro-5- {[(1 rifluoronethyl -

(9) 5-Amino-N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-4-(methylamino)benzamide

The sub-title compound was prepared by hydrogenation according to procedure 3d using
N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-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-fluoro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-

carboxylic acid amide

The title compound was prepared in accordance with the procedure in Example 72, step
10 (@) using N-(4-fluoro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane carboxamide
(160 mg; 0.50 mmol), 5-amino-N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-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) 7.29-7.26 (1H, m)
15 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 Hz) 3.71 (3H, s) 1.39-1.32 (2H, m) 1.23-1.20 (2H, m). MS m/z: 684, 686 [M+H]".



cycl opropanecar bonyl ) - am no] - net hyl | - phenyl am no) - 6- (2, 2-di fl uoro- 61
et hoxy) - 1- met hy1- 1H benzi m dazol e- 5-carboxylic acid am de 400 MHz 1H NWR
( DVBSO- d6,wppojo/osd. 2- 10.9 (1H, br s) 8.51 (1H, t, J=5p8ThH®r018/08P9¢ 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=54.7, 3.4 Hz) 4.58 (2H, td,
J=14.6, 3.1 Hz) 4.39 (2H, d, J=5.8 Hz) 3.89 (3H, s) 3.45-3.37 (2H, m
2.40-2.27 (2H, m 1.84-1.75 (2H, m 1.421-1 .36 (2H, m 1.32-1.26 (2H, m
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Example 67

N-(4-Bromo-phenvyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl}-amino]-

methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1H-benzimidazole-5-carboxylic acid amide
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(@) Ehyl 4-amino-2-fluoro-5-nitrobenzoate

A mixture of ethyl 2,4-difluoro-5-nitrobenzoate (5.00 g; 21.6 mmol) (see Example 59 (d)) in
THF (100 mL) was treated with NH; in THF (2.7 mL; 8 M; 21.6 mmol) at 0 °C and the

10 mixture was stirred over night. Another portion of NH; 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 to give the sub-title compound.
Yield: 4.80 g (98%).

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; 21.0 mmol), 2,2-difluoroethanol (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%).



11-1-NMR a |iP* o NHCF3 664, 666 FRH N-(4

, 4-Di fl uorocycl ohexyl)-2-(2-chloro-5-{[(1-trifluoronethyl- 62

oycl opr opgoesaytoonnyl) - anm no] - met hyl | - phenyl am no) - 6- ( 2, 2cdidfrher0/82799

et hoxy) - 1- net hyl - 1H benzi m dazol e-5- carboxylic acid am de 400 MHz 1H NWR
(DVBO-d6, ppm) 6 9.34-8.29 (2H, m 7.99-7.95 (1H, n) 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, n) 4.54-4.43
(2H, m 4.30 (2H, d, J=5.9 Hz) 4.04-3. 9011 (1H, m 3.79 (3H, s) 2.06-1.68
(5H m 1.60-1.46 (1H m 1.34-1.15 (6H, rAt) Exanpl e 63

N- (4- Br ono- phen f

i -trifluor et hy Lo oy - +tret hyl | - phenyl am no) - 6- net hox
y- 1- met hy 1-Thishbite ﬁbldaél(nkﬁwés G@bbl@)dylh BCCoad‘a\rd:e 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 used in the next step without further purification.

(d) Ethyl 2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-methyl}-

phenvlamino)-6-(2,2-difluoro-ethoxy)-1H-benzimidazole-5-carboxylate

The sub-title compound was prepared in accordance with Example 59 (h) using ethyl 4,5-
diamino-2-(2,2-difluoroethoxy)benzoate (0.466 g; 1.79 mmol; crude material from step

10 (c)), N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane carboxamide
(0.600 g; 1.79 mmol), DIC (0.226 g; 1.79 mmol) and THF (40 mL). Yield: 0.620 g (62%).

(e) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1H-benzimidazole-5-carboxvlic acid

15 amide
The title compound was prepared in accordance with Example 59 (i) using ethyl 2-(2-
chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-6-(2,2-
difluoro-ethoxy)-1H-benzimidazole-5-carboxylate (0.200 g; 0.36 mmol), 4-bromoaniline
(0.184 g; 1.07 mmol), MezAl in toluene (0.900 mL; 2 M; 1.80 mmol) and 1,4-dioxane (10

20 mL). Yield: 0.115 g (47%). 400 MHz "H-NMR (DMSO-ds, ppm) 8 11.3-11.1 (1H, br s)
10.17 (1H, s) 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) 7.49 (1H, d, J=8.4 Hz) 7.31-7.26 (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 Hz) 4.38 (2H, d,
J=5.8 Hz) 1.54-1.47 (2H, m) 1.38-1.31 (2H, m). MS m/z: 686, 688, 690 [M+H]".

25
The following compounds were synthesized in analogy to the methods of preparation

described above in detail.
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5 Example 69
N-(4-Bromo-phenvyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl}-amino]-

methyl}-phenylamino)-6-methoxy-1H-benzimidazole-5-carboxvlic acid amide
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(b) N- (4-Brono-phenyl )-2-(2-chloro-5-{111
-trifluoronethvl-cycl opropanecarbonvl) -
5am nol - ngbhylogyropiaenvl am no) - 6- met hoxv- 1- net hyl - 1H benzipoirdezebesocar boxyl
ic acid amde The title conmpound was prepared from
2-(2-chloro-5-{[(1-trifluoronethyl cycl opropanecar bonyl)-am no] - net hyl | - phen
yl am no) - 6- met hoxy- 1-net hyl -1 H benzi m dazol e- 5- carboxylic acid (92 ny;
0.19 nmmol ) and 4-bronmpaniline (33 ny; O. 1119 10nmmol ) in accordance with
Exanpl e 59, step (a). Yield: 73 ng (59%. 400 Mz 1H NMR (DVBO-c16, ppnm) 6
10.16 (1H, s) 8.40 (1H, t, J=6.0 Hz) 8.25 (1H, s) 7.85-7.81 (1H,
7.76-7.68 (3H, m 7.51-7.46 (2H, m 7.40 (1H, d, J=8.2 Hz) 722717(1H
6. 92- 6. 86) (1H-Armno£2 2etho2¥A5-ritrobbnr@oi® abld) 3. 97 (3H, s) 3.71 (3H, s)
1.37-1.32
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sub- tltle compound was filtered off. Yield: 3.0 g (95%).

(b) 4-Amino-N-(4-bromophenyl)-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 mL; 20.8 mmol), 4-bromoaniline (1.62 g; 9.43 mmol) and DMF (70
mL). Yield: 3.41 g (99%).

(c) 4,5-Diamino-N-(4-bromophenyl)-2-methoxybenzamide

15 A mixture of 4-amino-N-(4-bromophenyl)-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 mixture, Fe (1.30 g; 23.3 mmol) was carefully added in
portions and the resulting mixture was heated for 2 h at 100 °C. The mixture was cooled,
filtered through celite and concentrated to give the crude sub-title compound..

20
(d) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

amino]-methyl}-phenylamino)-6-methoxy-1H-benzimidazole-5-carboxylic acid amide

The title compound was prepared in accordance with the procedure in Example 72, step
(a) using N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane

25 carboxamide ((200 mg; 0.60 mmol) see Example 59, step (c)), 4,5-diamino-N-(4-
bromophenyl)-2-methoxybenzamide (202 mg; 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 Hz) 3.93 (3H, s)
1.49-1.39 (2H, m) 1.28-1.23 (2H, m). MS m/z: 636, 638, 640 [M+H]".



N- (Cycl opropyl net hyl )-2-(2-chloro-5-{[(1-trifluoromethyl- 64

cycl opr opanecar bonyl ) - am no] - net hyl } - phenyl am no) - 6- net hoxy- 1-

met hyl - 1Rkvbenw/mwyHazol e- 5- carboxylic acid am de 400 VHpcittpbiMeo§IMSO c16,
ppm 6 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- 6.86 (1H, mM 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,

1.24-1.18 (2H, m 1.06-0.99 (1H, m 0.461-19. 38 (2H, m 0.26-0.19 (2H, m
ci * * H2NIl cF3 496,498 0

Example 70
N-(4-Bromo-phenvyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl}-amino]-

methyl}-phenylamino)-1-(2-(dimethylamino)ethyl)-1H-benzimidazole-5-carboxylic acid

amide
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(@) N-(4-Bromophenvyl)-4-fluoro-3-nitrobenzamide
A mixture of 4-fluoro-3-nitrobenzoic acid (10.0 g; 54.0 mmol), SOCI, (20.0 mL; 270 mmol)

and DMF (2-3 drops) was refluxed for 4 h, concentrated and the residue was dissolved in

10  DCM (25 mL) and slowly added to a mixture of 4-bromoaniline (9.3 g; 54.1 mmol) and
TEA (11.4 mL; 81.0 mmol) in DCM (50 mL) at 0 °C. The mixture was stirred for 1 h at rt,
concentrated, EtOAc was added and the organic ohase was washed with aqueous
NaHCO;, aqueous HCI (1 M), dried over Na,SO,, filtered and concentrated to give the
sub-title compound. Yield: 18.0 g (98%).

15
(b) N-(4-Bromophenyl)-4-(2-(dimethylamino)ethylamino)-3-nitrobenzamide

A mixture of N-(4-bromophenyl)-4-fluoro-3-nitrobenzamide (400 mg; 1.18 mmol) and 2-

dimethylamino ethylamine (208 mg; 2.36 mmol) in EtOH (5 mL) was stirred over night at

50 °C. The mixture was then poured into aqueous NaHCO3 and extracted with EtOAc.
20 The organic layers were dried over Na,SOy, filtered and concentrated. Recrystallization

from EtOAc/petroleum ether gave the crude sub-title compound (560 mg). .

(c) 3-Amino-N-(4-bromophenyl)-4-(2-(dimethylamino)ethylamino)benzamide

The sub-title compound was prepared in accordance with the procedure in Example 2,

25  step (b) using N-(4-bromophenyl)-4-(2-(dimethylamino)ethylamino)-3-nitrobenzamide (560
mg; 1.38 mmol), Fe (384 mg; 6.88 mmol), NH4CI (aq, sat, 10 mL) and EtOH (10 mL).
Yield: 475 mg (91%).



2-(2-chloro-5-{[(1-trifluoromethyl-cycl opropanecarbonyl)-am no]-nethyl | -
phenyl am no) - 6- met hoxy- 1- net hyl - 1H benzi m dazol e- 5- carboxyl i cacid 65 am de
400 Mz hwoNVR/OBMBO- 16, ppm) 6 8.39 (1H, t, J=5.8 Hz) pBTAR2@0bS279¢ 1H, 1
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
WO 2010/ 100249PCT/ EP2010/ 052799 110 Exanpl.e 66

N- (4- Br ono- phenyl ) -2-(2-fluoro-5-{111-tr I uor onet hyl - cycl opr opanecar bony1)
-am nol -

nmet hyl | - phenyl am no) - 6- (2, 2-di f| uor o- et hoxy) - 1- net hyl - 1H benzi m dazol e- 5-ca
rboxylic agid am-@eBroRar-plienyl)-2-(2-chloro-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

amino]-methyl}-phenylamino)-1-(2-(dimethylamino)ethyl)-1H-benzimidazole-5-carboxylic

acid amide

5  The title compound was prepared in accordance with the procedure in Example 72, step
(a) using N-(4-chloro-3-isothiocyanatobenzyl)-1-(trifluoromethyl)cyclopropane
carboxamide ((222 mg; 0.66 mmol) see Example 59, step (¢)), 3-amino-N-(4-
bromophenyl)-4-(2-(dimethylamino)ethylamino)benzamide (250 mg; 0.66 mmol), DIC (83
mg; 0.66 mmol) and DMF (4 mL). Yield: 151 mg (34%). 400 MHz "H-NMR (DMSO-d,

10 ppm) o 10.37 (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 my/z: 677, 679, 681 [M+H]".

15 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

. H Cl
o Y
N o 664, 666, 668
Br—@—NH l CF;
o N V

N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-trifluoromethyl-

71 cyclopropanecarbonyl)-amino]-methyl}-phenylamino)-1-(2-
methoxyethyl)-1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, 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)




(a) (4- Fl uoro-3-nitrophenyl ) net hyl am ne hydrochl oride BH3/THF (120 ni; 120
nmol ) was added to a solution of 4-fluoro-3-nitrobenzonitrile (10 g; 60
mol ) i n Wwhko{0p@omk) over 30 min at 0 00 and the resultipog/ErexibiesEonas
stirred at 0 00 10for 1 h and at rt for 3 h. The m xture was acidified to
pH -1, stirred for 1 h at rt, basicified to pH -7-8 and extracted with

Et OAc. The organic extracts were dried over Na2SO4, filtered and
concentrated. The residue was dissol ved Jtn Et 20 and treated with a solution
of HCO in 1,4-dioxane to give the sub-ti e conpound. Yield: 8.7 g (709%.
WO 2010/ 10Q P2010/052799 111
N- (4- Fl uor
sub-title conp e 25 . |nExarrpIe
72, step ((Dhehls‘élarﬂmoli 6-(12 thﬁL@f(SembW)O‘Dhﬂﬂwl mwehmhmznl@ mvdbombamudmdéa

g; 14.5 mmol), 1- (trifluoronethyl)-cycl opropanecarboxylic acid (2.5 g;
16.0 mmol ), HBTU (6.07 g; 16.0 5mmol), TEA (5.88 g; 58.1 nmol) and DMF (50

m). Yield: 3.8 g (85%. (%NHZ

N- ( 3- Ami no- 4-f | uor obenzyl) N‘LI uor omet hyk) cycl opr opanecar boxami de  The
sub-title conpoun®" pr ep‘aTHed.cl n agc H Wt h Jacme prec Exanpl e
2, step (b) using » M
N-(4-fluoro-3-nitrob 3)5) 1-(trifl uor met hyI }gJLe,chl opropan ar boxa dJ<
10(3.77 g; 12.3 mml), Fe (3.45 g; 646 mol), NHC (aq, t, 30 nL) and
EtOH (30 mL). Yield: 3.2 g (76%. (d)’ ]

N- (4- Fl uor o- 3-i sot hi ocvanat obenzy1)-1- (trifl uoronet hyl)cycl oprlo%?a@“"”z

car boxam de A m xture of

N- (13- am no-4-fl uorobenzyd)-1- (tgif | uoronet hyl)cycl opropanecar boxari de
15(3.17 g; 11.5 oYy TODH(BF 07 g; o17 mﬁ%) i DCM( -ﬁ’lf

heat ed over ‘ 'SONE.o TheE—Tmx 13[8 |od e
purified by_g?_h“ { chro 5 Spt Tf/A %o vedt he s Hztlt|g3 ound 15%

g (82% . (e) 2-¢X, 2-Difluoroethoxy)-4 mgt hyl am no) - 5- ni t«—Qbenzoi ¢ aci d
20The séb title corrpound was prepared in dccordance with Exdnple 72, step
(b) using ethyl 2- (12,2 difl uoroet hoxy) 4- (rret hyI am no -5 nltrobenzoate
((950 ny; 3@12 rEieL-ELhlaro gy joXyearpanyly- : :

mol ) and Lindorb-OXBRA- 1¢aqathvnH ¥ hflior 880 ewb&w@ ]
25(f) N-(4- Bronophenvl) - 2- ( -di Il uoroet hoxy) - 4- él am no) - 5- nj trobenzam

i de  The sdbMPHYe &f HrRIY HOCW%{@ %?@B@P@fﬁtweﬁéﬂ%@%’ﬁe ((ReerExempifp? Stem,

step (a) U%dggmﬂmg(@z%wﬂhf)l') HRd e }/ﬁ%bﬁ)rroé@ (m-uhmb@am} 41 mtrobenzm c acid
(800 ny; 4- bropvaniline 1.10

2.90 mmol ), m‘?@(‘%@?b‘ﬁ@zoagi (é%?en%”jp'%rg% ﬁgggoh@“rmy 3. % E]”&P') 'T F @10('8;%3/@ .

WO 2010/ 10Q24Y0kd4 55’ t(a5|37§@3 &332 md; B)26 mmoI) Was added and the mixture was
5- Ami no- N- (4- br onp 2-di fl uor oet hoxy) - 4- (et hyl am no) benzam de

The sub-ti fe@t e@cﬂ?ﬁ@uﬁéo &h f%amfewswa?%@ ?”'tSjnt QERIFUH WS t o procedure

3d using recrystalllzed from EtOAc/FetroIeum ether and washed with Et,O to give the sub-title
N- (4- br onophenyl - di f | uor oet hoxy) - 4- (nmet hyl am no) - 5- ni t robenzam de

(1.01 ¢° 209!1‘99%1 )Y'e'ﬂzaﬂ A 9(W°hy), H2 (8 atm) and THF (50 ni). Yield: 905
ng (97%. 5 (h)

N—(4 Br ono- tE)heny () 8 uoro-5-{111-trifl uaoronethyl - cI_ogro apnecar bonyl)
2-Chloro-5- {[(tert butoxycarbonyl)-amino]- methvl}-phen amino)-6-(2,2-difluoro-

am nol - net f@&ﬂdxvphaiwﬂwmnzﬁme&o?e QJCE}Ud)QVIQ:'aQ:td'lOXY) 1- met hyl - 1H- benzi ni dazo
| e-5- carboxylic aC|d ound was prepared in accordance

Wwith the prpb'('@ g of ﬁtltl]ylé(-%grlgoﬁz{[(tg{ thoxyca onyl)-amino]- methyl} phenylamino)-6-
20 (2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylate (1.35 g; 2.50 mmol),

NaOH (4 mL; 2 M aqg; 8 mmol) and 1,4-dioxane (15 mL) was refluxed for 3 h. After cooling

to rt the mixture was acidified to pH ~5-6 and extracted with EtOAc. The organic extracts

were dried over Na,SQO,, filtered and concentrated. The residue was washed with Et,O to
give the sub-title compound. Yield: 1.12 g (88%).



10(a) using

N- (4-fl uoro- 3-i sot hi ocyanat obenzyl)-1-(trifluoronethyl)cycl opropane

car boxamwe 20ip@omgy; 0.50 nmol ), PCT/EP2010/052799

5-am no- N- (4- br onophenyl ) -2-(2, 2-di fl uor oet hoxy) - 4- (et hyl am no) benzam de
(200 ng; 0.50 mmol ), DIC (63 ng; 0.50 nmmol) and DVF (4 nmL). Yield: 25 ng
(7% . 400 MHz 1H NWR (DWVSO-d6, ppm) 6 10.06 (1H, s) 8.61 (1H, s) 8.39 (1H,
t, J=5.8 Hz) 7.87-7.81 (1H, m 773765%3H m 7.52-7.48 (2H, m
7.29-7.26 (1H, m 157.21-7.14(1H, m 6. 9 6.86 (1H, n) 6.65-6.36 (1H, m
4.55-4.46 (2H, nm) 4.24 (2H, d, J=5.8 Hz) 3.71 (3H, s) 1.39-1.32 (2H, m
1.23-1.20 (2H, m. M5 tn/z: 684, 686 [ MtH . WD

2010/ 1002498CT/ EP@OBMW@QI)Qlﬁ-ﬁmmL{ﬁteﬁthutoxvcarbonvl) aminol-methyl}-

N- (4- Br ono- heq ? (25¢]] u%ro -1 i Hro QQ' -cycl r?an car. onyl)
- ani nol met ¥ e S oo g ety feidazele-gca GENSE car b
oxylic aci d\ mmtuie of 2-(Rahibko- 9—{[&@rthsiﬂl‘cbx%a?bﬁﬁj2}@'rhlﬁo] rﬁeﬂwgb}-ﬁhymylammo) 6-(2,2-

4- 2-fl t b Xt

D oo R o B REDE PR S oS Sl B4 43 grie reBO ABTY 1

THS gﬁOOlgi(%‘[\[Img zneatrefl) said NEAIRB33 rngT4r;l878 (’r*ind{)tlﬂiDMIB(M mEﬂ.Wﬁs Qﬁ[\T"lfjéj)fQI%O 0 C

e m.X S S ver no er 0 n

100 e, oM gt e MeRite: e b s ar a0 R Sttu 2 19 hiteh MglE:

1£1|0? rrszI W?fw aﬂi@lérddheaedmﬁdyanmlxé :Mﬁe stasd ?ﬁ?migmt aitt qﬂ;uaéﬂ1$tomrmeiagﬂt8eatractmgg "
i ered o r e su i e, c n i : 0

150by eyt 0GB o b8 ek o Beft B et N B iR s M odieg B e S

conmpound Wwassigueepas pdtified bycoimtactieemuoytaphy anile tHeSsubttlewdmpgued. hiidld:4-

am no- 2- fI ?9 pj.trobenzoate (4.80 g; 21.0 mmmol ), 2, 2-difl uoroethanol
1% P!
(1.73 g; 21

(d) N-(4-Bromo-phenyl)-2-(2-chloro-5-{Jlamino]-methyl}-phenylamino)-6-(2,2-difluoro-

ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide

15 A mixture of N-(4-bromo-phenyl)-2-(2-chloro-5-{[(tert-butoxycarbonyl)-amino]-methyl}-
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,SOy, filtered and concentrated. The residue was

20  washed with a mixture of Et,0 and petroleum ether to give the sub-title compound. Yield:
1.15 g (100%).

(e) N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1,1-difluoro-ethylcarbonyl)-amino]-methyl}-

phenvlamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxvlic acid amide

25  The title compound was prepared in accordance with Example 72, step (c) using N-(4-
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 '"H-NMR (DMSO-ds, ppm) & 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, 658, 660 [M+H]".



mmol ), sodi um hydride (0.841 g; 60% 21.0 nmol), THF (100 ni) and DVF (50
m). Yield: 2.40 g (39% . WD 2010/ 100249PCT/ EP2010/ 052799 114 (c) Ethyl

4, 5- di amwo-28to(idoedi f | uor oet hoxy) benzoate The sub-tit lpeTamPopOwRLIINAS
prepared in accordance with Exanple 59 (g) using ethyl 4-

am no- 2- (2, 2-di fl uor oet hoxy) - 5-ni trobenzoate (1.00 g; 3.44 mol), Ra-N

(1.0 g and THF (50 nlL). The sub-title conmpound was used in the next step
wi t hout further purification. 5 (d) Ethyl

2-(2-chloro-5-{111-trifl uoronethyl -cycl o%zllopanecar bony1) - am nol - net hyl | phen
yl am no) - 6- (2, 2-di f| uor o- et hoxy) - 1H benzi m dazol e- 5- car boxyl ate The
sub-title conpound was prepared in accordance with Exanple 59 (h) using

et hyl 4, 5- ThednionmngednZociinds vetosyoidsizey Jrbemaont © tiOméttddg of preparatiom! ;
crude materj al bf rom step iOﬁ)c)),

N- (4- chl or §€8CREgERPYE P ‘1??' benzyl)-1-(trifl uoronet hyI ) cycl opr opane

car boxamni de ([0.600[g; I.79 nmDIChenli4lstfictare 0; 1. 79 nmo] MShdz [MEFHICZ0 nl) .
Yield: 0.620|g (62 () N (4-Bronp-phenyl)-2-(2-chloro- 51111
-trifluoronet h)ﬁ( /BPB}Sr opanecar bonyl )

am nol - met hyl|l - phe T RURO) - 0- (2, 2-ur ffuoro-ethoxy) = tHFbenzim dazote-p-car b
oxylic acid |l5am He he title conpound vvas prepared in_accordance wWth

Exanpl e 59 (i|) usipg ethyl 2-(2- L)
chloro-5-{[(Z-trif|uoromethyl- c clo rmr bonyl ) - am njo] - met hyl | - phenyl am
i no)-6-(2,2- |di flupro-ethox e-5-carboxy| ate (0.200 g O.36
nol ), 4-bronoanil|ne (OBrNﬂ 3A8F| n toluesas, 6002 nL; 2

M 1.80 mmol )| and L, 4-di oxare’ (10 om_) Y| eNd °115 g [(4799 . 400 Mz

1H NMR (DVBO{d6, ppm) 6 11.3-11.1 f£1H br s) 10.17 (1H, 5) 9.1-8.8 (1H br

s) 8.65-8.57 [(1H, M 8.53 (1H, t, %=5.8 Hz) 795790(1H m 7.80-7.73
(2H, n’) 7.63-|7.57 2H n’i 7AQ(’IH d 1RAH7\ 7.31-7.26 (1H m 6.194

(1H, dd, J=8.]2, 1. “N%)Bremewh@mﬂ) 2{(2-chlgrasa-{I§1-triflugroppethyketiyl-¢arbonylly, =14, 9,

3.0 Hz) 4.38|(243 ) min p: K 2 5
tn/z: 686, 688, 693 n%t%ph%n% I%ﬁ(nﬁlgﬁgﬁaﬁy&;%tswﬁhemzed in

[ M+
anal ogy to tHe net 16@&2"8!‘1%9'@‘&&?3&*?(?)‘&'10 #ddemidsed above in detail. WO
2010/ 100249PCT/ EP2DZHY Wiz "BN MR DMBO - ) 33068 MYCEPE 8618 781 &) [ VIFH]

Name 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) 6.99-6.88 (1H, m) 6.67-6.33 (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=7.0 Hz)

Ne N
Br—@—NH N q C!I 720, 722, 724
(0] N
H
F—Z F

F

74 N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(2-chloro-6-fluorophenylcarbonyl)-
amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-
benzimidazole-5-carboxylic acid amide

400 MHz 'H-NMR (DMSO-ds, ppm) & 10.11-9.95 (1H, m) 9.29-9.12 (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 tautomer)




IHNWVR CI HN 4* NHIV O NHCF3 586, 588 FR

N- (Cycl opr opyl net hyl )-2-(2-chloro-5-{[ (1-trifluoronethyl -

cycl opr opgoesaytoonny! ) - am no] - net hyl | - phenyl am no) - 6- ( 2, 2¢cdirhai0/0827968

et hoxy) - 1H benzi m dazol e- 5- carboxylic acid am de 400 MHz 1H NVR (DVSO- d6,
ppm 6 11.0-10.7 (1H, br s) 8.8-8.5 (1H, br 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, s

Chemical structure MS m/z [M+H]
Ex. Name
"H-NMR
o Ci
o Y
B—@—NSH g " ; 2 703, 705, 707
r [ 3
d NJKRCFz
_2 H  NH,
F
F

N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-amino-1-trifluoromethyl-ethyl-

75 | carbonyl)-amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-
1H-benzimidazole-5-carboxylic acid amide

400 MHz "H-NMR (DMSO-ds, ppm) § 10.09-9.96 (1H, m) 8.68 (1H, t,
J=6.2 Hz) 8.32 (1H, s) 7.85-7.77 (1H, m) 7.73-7.58 (3H, m) 7.53-7.45
(2H, m) 7.42 (1H, d, 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
tautomer) 3.42 (0.43H, s, minor tautomer) 2.55 (2H, s) 1.37 (3H, s)

h S
N
o NT
Br—@—NH A o OH 648, 650, 652
o N7 \b
H
~

F

N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(1-hydroxycyclopropanecarbonyl)-
76 amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-
benzimidazole-5-carboxylic acid amide

400 MHz 'H-NMR (DMSO-ds, ppm) § 10.11-9.95 (1H, 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 (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) 0.84-

0.77 (2H, m)




=8.1, 1.8 Hz) 6.30 (1H, tt, J=54.3, 3.1 Hz) 4.25 (2H, td, J=14.8, 3.2 Hz)
09 (2H, d, J=5.8 Hz) 300294(2H m 1.27-1.18 (2H, rr) 1.09-1.02 (2H,
0. 85- Qyﬁéko{ollldmm) 0.28-0.20 (2H, m 0.05-0.02 (2H, mpcTHREGWOPEEZIHO

(4- Brono- phenyl )-2-(2-chl oro-5-fr(

trifluoronethyl-cycl opropanecarbonyl)-am nol net hyl | - phenyl am no) - 6- met hox
y- 1H benzi m dazol e-5-carboxylic acid amide , WO

2010/ 100249PCT/ EP2010/ 052799 116 (a) 4- Ami no-2- met hoxy-5-ni trobenzoic acid
A m xture of ethyl 4-acetam do-2-nethoxy-5-nitrobenzoate (4.0 g; 14.9 mmol)

and NaOH (40 pdr—2-M mWMWWh The
m xture was dool ed|5to rt and gHcalsfruetyreyas added. Thd1$i™v4 WHdlwak

acidified by |Hgx (PN§hfad) and tne sub-title conpound was Ti11teread orr}
Yield: 3.0 g[(95%
4- Ani no- N- (4-|br onopHEMMB - 2- met hoxy- 5- ni t r obenzami de  The sub-title
Cor’rpound was mpreta et r—eaccordance—mnt f
step (a) using 4-afino-2-methoxy-5-nifrob
TBTU (3.33 g;| 10.4|mml), TEA (8, 9,8 Y20)
9.43 mmol) aild DVF| (70 ) Zel M3) ()
4,5-Di am no- N (4- bt om)ph N pf hoxybenzs CF315A m xt (% 78> 706
4- am no- N- (4-|br omophenyl ) - 2- net hox¥- 5-ni t r obenz de (1.30 g; 3.55 mpl),

THF (80 nL) gnd EtPH (50 nL) wasFtq{eated with AcOH (3 nl) and stirred for

15 min at 10Q C. Tp the warm mi xtufe, Fe (1.30 g; 23.3 ) was carefully

added in port|i ons 3NC’(4IE¥}6mE>Eb$1léh§/I QQZJ&hPéFdJBJ%[I(MﬁﬁatHW&It@ﬁl:oP&ﬁetBylh at 100 C.
The ni xture vas’’copl ed, ltered th rou% i celite and concentrated to gj ve

the crude suld-titl 36@5%@8H amingl- rr‘(e(gj enylamino)-6-(2,2-difluoro-ethoxy)-1-

N- (4- Brono- phenyl) 1 gretrd/- ¢Fvlbérn9mﬁda{zlaib]5 bérlbbwera@mtnw&- cycl opr opanecar|pony1)
- am nol - net hyl | - phenvl am nn\ - 6- et hoxyv-1 henzim dazole-5-carboxvliilc acid

(]

anide The tiftie caﬂ%@ﬁﬂ M Br(@b’h?%d PR SCOF Bl e B BR-8: 3015 Bl edur e i n
Exanpl e 72, gtep HMB%@E%QZ }782 TP T747.63, Gt m 753747 2H, m)

J
4.
m
N-
1-

- 10
oic acid (2.0 g; 9.43 M| ),
I), 4-bromoani line (1.62 g;

N- (4-chl oro- 3-i sot hi ocyana tri uorom&*t?f| ane
7.43°7.38 (1H, m) 7.34-7.28 (1H, m) 6.95-6.85 (1 m)665 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-{[(tert-butylcarbonyl}-amino]-methyI}-phenylamino)-6-

5 (2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide
o)
. n Cl CIJ* . n Cl
0 Y ) N
N\ 3 N\ (0]
Br—@—NH TEA Br—@—NH
o NH, 0 NJJ\K
H
D D

A solution of pivaloyl chloride (34 mg; 0.28 mmol) in DCM (1 mL) was added dropwise to
a mixture of N-(4-bromo-phenyl)-2-(2-chloro-5-{[amino]-methyl}-phenylamino)-6-(2,2-

10 difluoro-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 0 °C. The
resulting mixture was stirred over night at rt, poured into water and extracted with DCM.

The organic extracts were washed with brine, dried over Na,SQy, filtered and



25car boxam de ((200 ng; 0.60 nmol) see Exanple 59, step (c)),

4,5-di am no-N-(4- bronophenyl) - 2-net hoxybenzam de (202 ng; 0.60 mmol), DI C
(76 ng; Ow6Qotomobl4eoand DMF (4 nl). Yield: 63 ng (16% . 40¢/8v¥mobkrHIVR
(DVMSO-d6, ppm 6 11.12 (0.36H, s, mnor tautoner) 11.00 (0.57H, s, mgjor
tautomer) 10.22-10.14 (1H, m 8.94 (0.57H, s, major tautoner) 8.76 (0. 36H,
s, mnor tautomer) 8.61-8.52 (1H, n) 8.48-8.41 (1H, m 307.86-7.69 (3H, m
7.53-7.45 (2H, m) 7.42-7.35 (1H m 7.21 90 38H, s, mnor tautomer) 7.10
(0.59H, s, mmjor tautomer) 6.87-6.79 (1H1 m 4.29 (2H, d, J=5.8 Hz) 3.93

%H’zoiz)/ iog’gﬂé@%ﬁe@égbig%%é?%’g@lrfégséﬁ'é%%m7%/8'“*0}2)6%0'6636éthe6r 8 glvgz% ifdrH -

N- ( 4- Br ono-cph@bihg.-Yaeld:2+1ohhg(689%5): 400 MHZz 'H- NMR (DMSO -ds, ppm) & 10.09-9.96 (1H, m)

1 Luer oTER cyeh oronanscaLoer Y - amncl TSR L BOETH A Bk e 35 (¢ m

N-(4-Br Omolcmwm H) d4sd.21pEp7 337127 @Bem3 er95ct987 AHTIBIBR6B6 (1H, m) 4.58-4.44

St Do S SB29 T8 o8 Aok A P e ehtrsi o 3 e e e s

di ssol ved itautd@BGN. (028HNE). MB6h/S bagy as0adstem-Hg* _a m xture of 4-bronoaniline
(9.3 g; 54.1 nmmol) and TEA (11.4 nL; 81.0 mmol) in DCM (50 m.) at 0 C. The
m xture was stirred for 1 h at rt, concentrated, Et0OAc was added and the

organi ¢ ohgse fyRwiVpSIMRsbuntis We@&%@m&lzﬁaﬂ%lowﬂwmeﬁﬁdsQ)ipM)araﬂbh ed over
Na2SO4, filtered and concentrate to give the sub-title conpound. Yield:

18.0 g (gsgjaescr dap ye in detall.
N- (4- Br omophgRyT) -1 (Z- (a1 Tet N\Ghamifa)strderhr@m No) - 3- NI LT OIS AP IMIRH]” A
m xture of N-(4-brpoophenyl)-4-flyoro-3-nitrobenzam de (E_Q_Q_Eg_'_‘]__]_g_mml)
and 2- di et Hy/B¥ni p¥aeehyl ani ne (208 ngy; 2.36 mmol) in EtOH (5 nl) waefs

stirred over |ni ght WHTE—WW&MWMWMHC@
and extractedq with] EfOAC. 20The organic | ayers were dried over Na2SO4,

filtered and |[concentrated. Recrystalll zatl onc r om Et OAcI pet r ol eum et hler
gave the crude subititle conpound (560N (c)

3- Am no- N- (4-|br onophenyl ) - 4- (2 ( et hyl am no) benzam de The
sub-title conpound|was prapa @ \ﬁg\th the pfogsgeoe é10 Exanpl e
2, 25step (b)| using

N- (4- br omophgnyl ) - 4- (2- (di net hyl a _reo) et hyl am no) 3-nitriobenzam de (560 ny;
1.38 mmol ), Re (384 ng; 6.88 mml) NH4Cl (aq, sat, 10 ) and EtOH (10
m.). Yield: 475 ng(91% WO 2010/ 100249PCT/ EP2010/ 052799 118
N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(methylcarbonyl)-amino]-methyl}-

79 | phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-
carboxylic acid amide

400 MHz 'H-NMR (DMSO-ds, ppm) & 10.09-9.96 (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
tautomer) 1.84 (3H, s)

o NT
80 Br—@—NH s 2 632, 634, 636
N




(d) N- (4- Bronp- phenyl )-2-(2-chloro-5-{[(1-trifluoronethvl-cycl opropanecar bon
vl) -

am nol - mewbybioebaavl am no) - 1- ( 2- (di net hvl am no) et hvl) - Pdrhepaionsagol e- 5- ¢
arboxylic acid amde 5The title conpound was prepared in accordance with
the procedure in Exanple 72, step (a) using

N- (4- chl or o- 3-i sot hi ocyanat obenzyl)-1-(trifluoronethyl)cycl opropane

car boxam de ((222 ng; 0.66 nmol) see Ex2ﬂﬁle 59, step (c)), 3-am no-N (4-
br onophenyl) - 4- (2- (di et hyl am no) et hyl am“no) benzam de (250 ng; 0.66 mmol),

DI C (83 ng; (G—66—H Y| : 04——A400-N=z—1H NVR
(DVBO-d6, 10dpm) 6] 10.37 (1H, Shemicdstugiyures) g 39 (1H, | MS 5u8IMHL )| 8. 10
(1H, d, J=1.9 &) PBNEme(IH, O, J-1.b6 HZ) 7.8Z2-7. 7L (3H 7.53- 7. 2406 | 3H,

m 7.40 (1H |d, J=R,2 Hz) 6.86 (1H dd. J=8.2 1.8 Hz) 4 .32-4 21 (4H]m
2.74-2.68 (24, m HHNMIBH s) 1. 37 1 32 (2H m 1.23- 1. 19 (2H n) VB
mz: 677, 679, 681lH . - e oS —ne Hates o
anal ogy to the net 8 |8 ' §p5%8{?3roﬂy 19"
Chem cal strycture rneNSfl}mh:en{/IMﬁhﬂo) 6Named|flLﬂd1=b4mey)a1-fnethW}1581 NH *CF3 664,
666, 668

benzimidazole-5-carboxylic acid amide

400 MHz 'H-NMR (DMSO-ds, ppm) & 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) 7.33-7.27 (1H, 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 (1H, m) 0.69-0.59

(4H, m)
H Cl
N
s~ - A X 668, 670, 672
o N*
H
b

F

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 'H-NMR (DMSO-ds, ppm) § 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) 4.59-4.42 (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-phenvyl}-2-(2-chloro-5-{[(tert-butylsulfonyl)}-amino]-methyl}-phenylamino)-6-

(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxylic acid amide




N- (4- Brono- phenyl )-2-(2-chloro-5-{[(1-trifluoronethyl- 71
cycl opr opanecar bonyl ) - am no] - net hyl } - phenyl am no) - 1- ( 2-
met hoxyetwylaprolldofaenzi m dazol e- 5- carboxyli ¢ acid am de pé&@@Eprhiin/oidtioNVR
(DVMSO-d6, ppm 6 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, ‘J1:2 .0 Hz) 3.77-3.71 (2H, m 3.34
(3H, s) 1.39-1.34 (2H, m 1.25-1.19 (2H, WO
2010/ 100249PCT/ EP2010/ 052799 119 Exanple 72
N- (4- Br ono- phenyl) 2- (2NC\PI"'or -5-{[ (1, 1-di fl uoro-et hyl carbonyl)-am nol - neth
yll -
phenyl am noE?z_Z,S—:l;\>2_ 0> bca(y) 1- net hyl - 1H benzi m dazol e- 5- car boxyl ic
acid am de
Et hyl - 2- (2- chl or o- 5 itert- butHox\ySar bony1) - am nol - met hyl | - phenyl am no) - 6- (
2,2- difluoro-eth ) - 1- net hyl - 1H benzi m dazol e- 5- carboxyl ate A m xture
of tert-butyl 4-chlorfo-3-isothiocyanat obenzyl carbamate ((see Exanple 2,
step 10(c))a @bdurgBr N 4%60rﬁmphén zabrlﬂwosi[ -0 %u(ﬂa | aﬁiilrfd]-ldﬂart hoxy) - 4-
(met hyl am no) benzoatg é& yﬁl)?@-( {g?%%%:; yzré; 26 %%@I n DVF
(10 n) ve? hepylarmiag)-Bi drhfiL@IﬁQ'e@PXY)ﬂ mBW' idazoles>RArBPYIGAS AR and
the m xtur ¢10@mgheas ﬂdn@l? nQth@cfP@foxiltb&lzbic abe(281g; W 5 MR GAE IV (20 #W) and
t he re5| due was recrystallized from Et OAci petrol eum et her and washed wth
Et 20 t o> gi veesiseed guerinight @t rt. The mixture was basicified to pH ~8-9 and extracted with

EtOAc. The organic extracts were dried over Na,SOy, filtered and concentrated. The

residue was purified by column chromatography to give the title compound. Yield: 24 mg

(23%). 200 MHz "H-NMR (DMSO-ds, ppm) 8§ 10.06-10.02 (1H, m) 7.75-7.62 (4H, m) 7.54-

7.44 (4H, m) 7.27-7.17 (2H, m) 6.95-6.84 (1H, m) 6.57-6.49 (1H, m) 4.58-4.42 (2H, m)

10 4.16-4.09 (2H, m) 3.57-3.51 (3H, m) 1.29 (9H, s). MS m/z: 684, 686, 690 [M+H]".

Example 83
N-(4-Bromo-phenyl}-2-(2-trifluoromethyl-5-{[(1-trifluoromethyl-cyclopropanecarbonyl)-

amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-

15 carboxylic acid amide

CF; CF;
F. NHs H,N Boc20 TEA Ra- N|IH2 N
—_— >r ‘n’
CN CN

HBTU, TEA
2. TFA

SCN Sy oJLo Sy HoN
—————
-@-@ i i i
2 cr, @ CF; CF;

F

F



15conmpound. Yield: 1.75 g (99% . (b)
2-(2-Chloro-5-flitert-butoxycarbonyl)-am nol - net hyl | - phenyl am no) - 6- (2, 2-di
f | uor oet hgwywprolroombhyl - 1H benzi m dazol e- 5- car boxyl i ¢ acipgdT/Ei2eixsiwe of

et hyl -2-(2-chloro-5-{[ (tert-butoxycarbonyl yam no] - net hyl | - phenyl am no) - 6-
20(2,2-d ifl uoro-ethoxy)-1-nethyl-1H benzi midazol e-5-carboxylate (1.35 g;
2.50 nmml), NaCH (4 nL; 2 Maqg; 8 mml) and 1, 4-dioxane (15 nL) was
refluxed for 3 h. After cooling to rt the m xture was acidified to pH -5-6
and extracted with EtOAc. The organic extYacts were dried over Na2SO4,
filtered and concentrated. The residue was washed with Et20 to give the
sub-title conmpound. Yield: 1.12 g (88% . WD 2010/100249PCT/ EP2010/ 052799
120 (c) (a)  3-Amino-4- (trlfluoromethvl)benzon|tr|Ie

J1 am noj - e 4 95BArpRb BPE R el A bR A e 1 f g e "

aci d am de mroliraixd ligudd BIH; (60 mL) was heated for 6 days at 90°C. The tube was cooled to -

2- (2-chlor tert 0X rbo am no t en m no

Sai 11 uoror SPRGRYY oRbaE thE MHieIRER oAy 3P RdBL O sbxd FRCPe IR Wb wBaley %5 1
mol ), HBTWith&3ihemyi e2trdQedmith Et@Actoldgive (e IBudesubitid@ompolind {(10.DYyEF (10 L)
was stirred for 30 mn at rt and thereafter added to a sol ution of
4-bromoaniline (377 ng; 2.19 mmol) in DVF (10 nL). The resulting m xture
was stirredbpvertemBgtyt Ngs-cyiing-poifl@stompthglbiienyB-car@dnexd r act ed wi t h Et OAc.

107 e due R BIPE! Pl LB AP BRa o0 tpky 4 8 5 B BRE o™ ™

conpound. Y¥nelTEA (8.3DLgsq H3H)). was(td&)ated dropwise with a solution of Boc,O (12.9 g; 59.1

O Sat oy AT RER6E i 2P it 3ad freraaRRL s et nBRE ArafhecHana dagpl, ¢

of N-(4- brmcMmDMAP(GBGn’@ 6r3r7-r5mb[)Waeratjdéwmd(mamlmmbvwmwmdforret hyl | -

henyl ani ifl t hyl - 1H benzi i dazol e- 5- car boxyl i
Ber o am do 005 13 oA e (e, e S Rzl MeRH Sy (75 ni)

was sti rredonseitratidgMhe edsiduie. Wéﬁmlrllﬁbakbylbelum&h&ﬂﬂétegl'abby ¢k thedubaigeci fi ed

to pH -10 and ext ted Wt The organic extracts were dried over
Na2SO4, %fl IW@P%“L%@S%&H??%@. The residue was 20washed with a m xture
of Et20 and petroleumether to give the sub-title conpound. Yield: 1.15 g

(1009% . ?%9 But : ,

N- ( 4- Br onmp-‘phenyd 7 i 5oty 1) - ami nol - met h
yl | phenyl amheaub4bitlé zorihpdlurfd \maer areeariedmyhe@rdmtcbwmthb bmzdmredazmrepléﬁgar boxy
gg£f;d7gq%@b2§gh t%thgmﬁio a%gr}d(t%ordameefr?ﬁ)r enylf]cartgacr%tg?g.%e,%Hh

br ono- phenyhnel-Ra2Nc(1176 hay; 2-97] ramioh) o> (Bedtiny bhd PHED ar).NGeld68 G296 Wi f | uor o- e
t hoxy)-1- nethyl - 1H benzi m dazol e-5-carboxylic acid am de (170 ng; 0.30
mol ), 2,2- difluoropropanoic acid (33 ng; 0.30 nmol), HBTU (114 ng; 0.30
mol ), TEA(§61 mH(3-Amed-4rtoildoramethidibedd/r-triflidrahethyl®3 ng (32% . 400 MHz
1H-NI\/R(DIVISOd D 6.10.07 30(1H, s) 9.30 (1H, t, J=5.8 Hz) 8.35 (1H, s)
7877826—1—?—@%%% 3H, m 7.53-7.39 (3H, m 7.33-7.27 (1H m

6. 99- 6. 90 (‘I']Jblsubﬂ)tltléc&ﬁipﬁurBANés‘LH,epm)edm a€cofdahte (WatH, therprotedlre§ BH: xapld #3, 8
Hz) 3. 7 38 r_ta r 4 0 autoner) 1.74
(3t 1 255 SRt o ERahith 75 A8 S b 160y i eringBeliSh 2

2010/ 10024Q1Hﬂﬂ'drﬁﬁﬁzﬂwgblﬁ)é3®ﬂ%rbbziaté'tﬁa09 0l 1.20virmapl ¢ dr(pifiuodmettele synt hesi zed
in anal ogy cg/c opropanecaq)ogqs/llcoe]:cnpﬁeﬂag a}é(Pmmo?)sﬁELI'B 97%130‘?620' rﬂmgst'ﬁéA (219 g;

21.6 mmol), DMF (25 mL), TFA (10 mL) and DCM (50 mL). Yield: 1.8 g (77%).




Ex. Chem cal structure | M5 tniz [MtH Nane 1H NVR a NH* 14* NL(CF3 H
688, 690, 692 FR

N- (4- Br onwopbsmpbMe2- (2-chl oro-5-{[(1-trifl uoronet hyl - epbylered@nlosivyd) 73
am no] - met hyl } - phenyl am no) - 6- (2, 2-di f | uor o- et hoxy) - 1- net hy1-1

Hbenzi m dazol e- 5-carboxylic acid am de 400 MHz 1H NWR (DVSO c16, ppn) 6
10.06 (1H, s) 8.86-8.76 (1H, n) 8.34 (1H, s) 7.87-7.81 (1H, n) 7.76-7.59
(3H, m 7.53-7.38 (3H, m 7.34- 7.27 (1{}8 m 6.99-6.88 (1H, m 6.67-6.33
(1H, m 4.59-4.43 (2H, m

(e) N-(4-Trifluoromethyl-3-isothiocyanato-benzyl)-1-(trifluoromethyl)cyclopropane

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-title
compound. Yield: 1.29 g (72%).

10 (f) N-(4-Bromo-phenyl)-2-(2-trifluoromethyl-5-{[(1-trifluoromethyl-

cyclopropanecarbonyl}-amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-

benzimidazole-5-carboxylic acid amide

The title compound was prepared in accordance with the procedure in Example 72, step
(a) using N-(4-trifluoromethyl-3-isothiocyanato-benzyl)-1-(trifluoromethyl)cyclopropane

15  carboxamide (184 mg; 0.50 mmol), 5-amino-N-(4-bromophenyl)-2-(2,2-difluoroethoxy)-4-
(methylamino)benzamide (200 mg; 0.50 mmol), 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 (1H, 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 my/z: 734, 736 [M+H]".

Example 84
2-(2-Chloro-4-fluoro-5-{[(1-(trifluoromethvl)cyclopropanecarbonyl)amino]lmethyl}-

25 phenvlamino)-6-(2,2-difluoroethoxy)-1-methyl-N-(trans-4-trifluoromethyl-cyclohex-1-yI}-1H-

benzo[d]limidazole-5-carboxamide




4.35-4.21 (2H, m 3.71 (2.61H, s, major tautoner) 3.42 (0.46H s, mnor
tautormer) 3.37-3.30 (1H, m 1.25 (3H, d, J=7.0 Hz) <ci o * 0Cl 14 NH *
720, 722,w@2b10/f0b4b* F 74 PCT/EP2010/052799

N- (4- Br ono- phenyl ) - 2- (2-chl oro-5-{[ (2-chl oro- 6-f | uor ophenyl car bonyl )

am no] - met hyl | - phenyl am no) - 6- (2, 2-di f| uor o- et hoxy) - 1-nmet hy1-1

Hoenzi m dazol e-5-carb oxylic acid amde 400 MHz 1H NMR (DVBO cl16, ppn) 6
10.11-9.95 (1H, m 9.29-9.12 (1H, n) 8. Sg (1H, s) 7.94-7.81 (1H, m

7.76-7.58 (3H, nm) 7.54-7.38 (4H, 7.36897.20 (3H, m) 7.12-7.02 (1H m
6.68-6.34 (1H, m 4.57-4.39 (4H, n) 3.71 (2.48H, s, major tautomer) 3.43
(0.46H, s, mnor tautoner) 1 "
'N 2
|-IO IilH
Cl Cl
@ H,S0,, HNO, OZN\@ 1. Ra- N|IH2 @ \@
— —_— Q
E P2 CSC|2 KoCOs DIC @
CN CN

F

s -
O ﬁ? = oM 2

F Fgc

(@) 4-Chloro-2-fluoro-5-nitrobenzonitrile

A mixture of 4-chloro-2-fluorobenzonitrile (4.62 g; 29.7 mmol) in conc. H,SO,4 (42 mL) was

5  treated dropwise with conc. HNO; (3.9 mL) at 1-2 °C. After stirring at 1-2 °C for 2 h the
mixture was poured into ice and filtered to give the sub-title compound. Yield: 5.18 g
(87%).

(b) 4-Chloro-2-fluoro-5-isothiocyanatobenzonitrile

10 Hy 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 (60 mL) for 6 h. The mixture was filtered through
celite. CSCl; (2.29 g; 19.9 mmol), K,CO;3 (3.45 g; 25.0 mmol) was added and the resulting
mixture was stirred over night at rt and concentrated. The residue was purified by column
chromatography to give the sub-title compound. Yield: 840 mg (79%).

15
(c) 2-[(2-Chloro-5-cyano-4-fluorophenyl)-amino]-6-(2,2-difluoroethoxy)-1-methyl-N-

(trans-4-trifluoromethyl-cyclohex-1-yl)-1H-benzo[dlimidazole-5-carboxamide

The sub-title compound was prepared in accordance with the procedure in Example 72,
step (a) using 4-chloro-2-fluoro-5-isothiocyanatobenzonitrile (270 mg; 1.27 mmol), 5-

20  amino-2-(2,2-difluoroethoxy)-4-(methylamino)-N-((trans)-4-
(trifluoromethyl)cyclohexyl)benzamide [502 mg; 1.27 mmol, prepared from 4-trans-

trifluoromethyl-cyclohexylamine and 2-(2,2-difluoroethoxy)-4-(methylamino)-5-nitrobenzoic



WO 2010/ 100249PCT/ EP2010/ 052799 122 Ex. Chem cal structure | M5 mliz [ M+H|
Nane 1H NVMR a 4* NH ** ¢ F3 NH2 703, 705, 707

N- (4- Br onwopbmmpbe2- (2- chl or o-5-{[ (1-ami no- 1-tri f | uor owetrinphot@lobybe 75
car bonyl ) - am no] - net hyl | - phenyl am no) - 6- (2, 2-di f | uor o- et hoxy) - 1- met hyl -
1H benzi m dazol e-5-carboxylic acid am de 400 MHz 1H NVR (DVSO d6, ppm 6
10.09-9.96 (1H, nm 8.68 (1H, t, J=6.2 Hz) 8.32 (1H, s) 7.85-7.77 (1H m
7.73-7.58 (3H, m 7.53-7.45 (2H, m 7.41230(1H, d, J=8.2 Hz) 7.33-7.27 (1H,
m 6.98-6.91 (1H, m 6.66-

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-phenyllamino-6-(2,2-difluoroethoxy)-1-

5 methyl-N-(trans-4-trifluoromethyl-cyclohex-1-y)-1H-benzo[d]imidazole-5-carboxamide

The sub-title compound was prepared in accordance with Example 3d, using 2-[(2-chloro-
5-cyano-4-fluoro-phenyl)-amino]-6-(2,2-difluoroethoxy)-1-methyl-N-(trans-4-
trifluoromethyl-cyclohex-1-yl)-1H-benzo[d]imidazole-5-carboxamide (210 mg; 0.37 mmol),
Ra-Ni (3 mg), H, (5 atm) and THF (10 mL). Yield: 150 mg (70%).

10
(e) 2-(2-Chloro-4-fluoro-5-{[(1-(trifluoromethyl)cyclopropanecarbonyl)aminolmethyl}-

phenvlamino)-6-(2,2-difluoroethoxy)-1-methyl-N-(trans-4-trifluoromethyl-cyclohex-1-yI}-1H-

benzo[d]limidazole-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-
methyl-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-1H-benzo[d]imidazole-5-carboxamide
(150 mg; 0.26 mmol), 1-(trifluoromethyl)-cyclopropanecarboxylic acid (40 mg; 0.26 mmol),
HBTU (99 mg; 0.26 mmol), TEA (53 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

200 (2H, m)7.78-7.74 (1H, m) 7.44 (1H, d, J=9.6 Hz) 7.23-7.19 (1H, m) 6.63-6.34 (1H, 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 m/z: 714, 716 [M+H]".

The following compounds were synthesized in analogy to the methods of preparation

25 described above in detail.



6.34 (1H, m 4.57-4.44 (2H, n) 4.34-4.20 (2H, m 3.70 (2.38H, s, nmjor
tautoner) 3.42 (0.43H, s, mnor tautonmer) 2.55 (2H, s) 1.37 (3H, s) ci * *
0 14 NHOHv64810/bfdy 652 FRH PCT/EP2010/052799

N- (4- Br ono- phenyl ) - 2- (2-chl or o-5-{[ (1- hydr oxycycl opr opanecar bonyl) -

am no] - met hyl } - phenyl am no) - 6- (2, 2-di fl uoro-et hoxy)-1-nethyl -1 H 76

benzi m dazol e-5-carboxylic acid am de 400 MHz 1H NMR (DVBSO d6, ppm 6
10.11-9.95 (1H, m 8.47 (1H, t, J=6.2 I—%)1 8.41-8.33 (1H, m 7.79-7.59 (4H,
m 7.53-7.47 (2H, m 7.41

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

. “ Cl
o N
N .
Br—@—NH 718, 720, 722
(o] NH
~ v
: FaC

N-(4-Bromophenyl)-2-(2-chloro-4-fluoro-5-{[(1-trifluoromethyl-

85
cyclopropanecarbonyl)amino]methyl}phenylamino)-6-(2,2-

difluoroethoxy)-1-methyl-1H-benzo[d]imidazole-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, s) 1.39-1.19 (4H, m)




(1H, d, J=8.2 Hz) 7.32-7.27 (1H, n) 7.03-6.96 (1H n) 6.66-6.35 (1H
6.22 (1H, s) 4.56-4.44 (2H, m 4.27 (2H, d, J=6.2 Hz) 3.70 (2.64H, s,

maj or tauwwomrerg1082443 (0.37H, s, minor tautomer) 1.03-0. eT(eRkb10mp2709 84-
0.77 (2H, m) WD 2010/ 100249PCT/ EP2010/ 052799 123 Ex. Chemi cal structure |
M5 tniz [MH Nanme 1H NWR a Br NH* **c F3 H 702, 704, 706

132

Example 86
N-(3-Chloro-4-fluoro-phenyl)-2-(2-chloro-5-{[(tert-butylcarbonyl}-amino]-methyl}-

phenvlamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxvlic acid amide
CH

3
CH3NH2

i
F F F NH FHC© NH
——
Et-O N Et-O & Et-O N
\ N F2HC-CH20H \
o~ 0o (oD o

o)
CH, v I |H2, Pd-C
FHC_ o cl
v N
- o
E-0 5 N)H< F,HC_O NH
H 2
0 Q -— Et-0
DIC NH,
N o
NaOH H

(@) Ethyl 2-fluoro-4-methylamino-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, 10.8 mmol) in 20 ml THF and the cooling bath was

removed. After 15 min at room temperature, the mixture was concentrated i.vac., 50 mi
10 DCM were added, the organic phase was washed with water and dried with MgSQO,. 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-difluoroethoxy)-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 added and it was stirred for 3 d. The mixture was
diluted with water, concentrated i.vac. and the crude product was collected by filtration.
20 Yield: 0.47 g (94%); TLC: silica gel, PE/EtOAc 60:40, R = 0.35.



FR N (4-Brono-phenyl)-2-(2-chloro-5-{[(1-nmethyl-1-trifluoronethyl- 77

et hyl car bonyl ) - am no] - net hyl | - phenyl am no) - 6- (2, 2-di f| uor o- et hoxy) - 1-

met hyl - 1Rkvbenw/mwyHazol e- 5- carboxylic acid am de 400 VHpcittpbiMeo§IMSO c16,
ppm) 6 10.06 (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) Exanpl e
N- (4- Br ono- phenyl )-2-(2-chloro-5-{[(tert~- utvI car bonvl) - am nol - met hyl | - phen
vl am no) - 6- 5(2, 2-di fl uoro-ethoxv)-1-nmethyl-1H benzi m dazol e-5-carboxylic
acid am de A solution of pivaloyl chloride (34 ng; 0.28 mmol) in DCM (1
m.) was added drEdpwRge 2tdifldroetidxin-d-raéthylamino-5-amino-benzoate

N- (4- br ono- | or am noj - net | am_no

Yot 11 uor o SRR e - eEes oS mahy At e el BOEAT oo THA M AhMER ” ( see
Exanpl e 72 hygiogpndtdd ith 30%8d/CA5Q ignivol § ml Ve H #i 18%; (50 pdilH mfitbjedaand DCM ( 2
m.) at g C._ The r uItlng m xture was stirred over night at rt, poured into
wat er and é)QP?eé'éf" ‘with DCM The organic extracts were washed with brine,
dri ed over YN@:SB5 gi(83% pTeq: sich g6l BCRIEIOLISS:8tRE 0.Fhe resi due was
recrystallized from Et OAci petroleumether to give the title conpound.

Yield: 119 ng (68% . 400 Miz 1H NVR (DVSO-d6, ppm) 6 10.09-9.96 (1H, n)
8.27 (1H, <g) 8. Hihyl 2H2-chlorad-58[(@rttitityicariBéhyhadiholhéthyifhedy@ind)B1(2(28BH, m)

%52 2742 &é_@@%ﬁ/?% n“ge?{h\/l-@hbenzo[d'lzml_éza)zolé 53§argox2v7atélH m 6.95-6.87 (1H,

10  The sub-title compound was prepared from ethyl 2-(2,2-difluoroethoxy)-4-methylamino-5-

13

amino-benzoate and N-(4-chloro-3-isothiocyanatobenzyl)-2,2-dimethylpropionamide 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-Chloro-5-{[(tert.butylcarbonyl)aminolmethyl}phenylamino)-6-(2,2-

difluoroethoxy)-1-methyl-1H-benzo[d]imidazole-5-carboxylic acid

The sub-title compound was prepared from crude ethyl 2-(2-chloro-5-
{[(tert.butylcarbonyl)amino]methyl}phenylamino)-6-(2,2-difluoroethoxy)-1-methyl-1H-
benzo[dlimidazole-5-carboxylate with NaOH in analogy to example 2g.

20 Yield: (85% for two steps); TLC: silica gel, DCM/EtOH 95:5, R¢ = 0.2. MS m/z: 495/497
[M+H]".

(f N-(3-Chloro-4-fluoro-phenyl)-2-(2-chloro-5-{[(tert-butylcarbonyl)-amino]-methyl}-

phenvlamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-carboxvlic acid amide

25  The title compound was prepared from 2-(2-chloro-5-{[(tert.butylcarbonyl)amino]methyl}-
phenylamino)-6-(2,2-difluoroethoxy)-1-methyl-1H-benzo[d]imidazole-5-carboxylic acid and
3-chloro-4-fluoro-aniline with HATU and TEA in THF in analogy to example 3e and
purified via flash chromatography.

Yield: (57%);

30 TLC: silica gel, DCM/EtOH 95:5, Rf = 0.2. HPLC R; = 1.40 min (method A)

MS m/z: 622/624 [M+H]".



5(2H, m 4.22 (2H, d, J=5.8 Hz) 3.70 (2.63H, s, major tautoner) 3.42
(0.33H, s, mnor tautoner) 1.10 (9H, s). Ms mz: 648, 650, 652 [M+H . The
f ol | ow ngwoeoweds were synthesized in anal ogy to the wetrh®dsio0k2799
preparation descri bed above in detail. Ex. Chemical structure | M5 mz
[MtH  Name 1HNVR a 14 NH *lel 606, 608, 610 FRH
N- ( 4- Br ono- phenyl ) - 2- (2- chl oro-5-{[ (net hyl car bonyl yam no] -net hyl | - 79
phenyl am no) - 6- (2, 2-di f| uor o- et hoxy) - 1- %téhyl - 1H benzi m dazol e- 5-
carboxylic acid amde 400 Mz 1H NWR ( O d6, ppm 6 10.09-9.96 (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,

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
F,HC s
2N O N [o]]
V\/H\I‘I:[N/)_H
! o 548
87 N-(Cyclopropylmethyl)-2-(2-chloro-5-{[(tert-butylcarbonyl)-amino]-
methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H5-
benzimidazole-5-carboxylic acid amide
TLC: silica gel, DCM/EtOH 95:5, R¢ = 0.25.
HPLC R; = 1.23 min (method A)
i
He FHCL O Ny
Hsc)V\/“\“I:[N»_N
! o 576
88
N-(2,2-Dimethylcyclopropvl-methyl)-2-(2-chloro-5-{[(tert-butylcarbonyl)-
amino]-methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-
benzimidazole-5-carboxylic acid amide
TLC: silica gel, DCM/EtOH 95:5, Ry = 0.32.
F,HC e
2 o} N Cl
! o 562
89
N-(Cyclobutylmethyl)-2-(2-chloro-5-{[(tert-butylcarbonyl)-amino]-methyl}-
phenvlamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H-benzimidazole-5-
carboxylic acid amide
TLC: silica gel, DCM/EtOH 9:1, R¢ = 0.62.




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, nmgjor tautomer) 3.42 (0.38H, s, mnor tautoner)
1.84 (3Hwe)oiomoof® Br* NH 632, 634, 636 WO PCT/EP2010/052799
2010/ 100249PCT/ EP2010/ 052799 125 Ex. Chemi cal structure | M5 mz [ M+H]
Nanme 1H NWR

N- (4- Br ono- phenyl ) - 2- (2-chl oro-5-{[ (cycl opr opyl car bonyl ) - am no]

met hyl | - phenyl am no) - 6- (2, 2-di f| uor o- et h103>§y) -1-nethyl -1

Hbenzi m dazol e- 5-carboxylic acid am de

Chemical structure MS m/z [M+H]
Ex. Name
"H-NMR
™
FHC_ o X cl
608
(o] (o]

90 N-(3-Phenylpropargyl)-2-(2-chloro-5-{[(tert-butvlcarbonyl)-amino]-

methyl}-phenylamino)-6-(2,2-difluoro-ethoxy)-1-methyl-1H5-

benzimidazole-5-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.Butoxycarbonyllamino]methyl}-2-trifluoromethyl-phenylamino)-6-methoxy-N-

(trans-4-trifluoromethyl-cyclohex-1-yl)-1H-benzo[dlimidazole-5-carboxamide




400 Mz 1H NMR (DMBO d6, ppnm) 6 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, n) 7.53-7.47 (2H, m 7.41 (1H, d,
J=8.2 Hz)w@é.28dvidoR¥ (1H, nm) 6.98-6.92 (1H n) 6. 65-6. 35pciir0MhsH9H5- 4. 45
(2H, m 4.24 (2H, d, J=5.8 Hz) 3.70 (2.36H, s, major tautomer) 3.42
(0.47H, s, mnor tautomer) 1.61-1.53 (1H, m 0.69-0.59 (4H, m ci 14 NH
4g1: 61 0 g 668, 670, 672 11 I< FR

136

NHBoc

NHBoc

(@) 3-Nitro-4-trifluoromethyl-benzoic acid amide

5  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 m/z: 233 [M+H]". TLC: silica gel, DCM/EtOH 95:5, R¢ = 0.3.

10 (b) 3-Nitro-4-trifluoromethyl-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 carefully added and it was stirred for 30 min at r.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,SQOy, filtered and concentrated to furnish

the crude subtitle compound.



N- (4- Brono- phenyl ) -2-(2-chloro-5-{[(tert-butyl sul finylyam no]-nethyll- 81
phenyl am no) - 6- (2, 2-di fl uor o- et hoxy) - 1- net hyl - 1H benzi m dazol e- 5-

car boxyl iwoagivhossywde 400 MHz 1H NVR (DVBO-d6, ppm) 6 2OTAP2019/08909¢ 1H, m
8.32 (1H, s) 8.01 (1H, s) 7.75-7.58 (3H, m 7.56-7.36 (3H, nm 7.35-7.26
(1H m 7.i4- 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,
m nor tautoner) 1.12 (9H, s) Exanple 821

N- ( 4- Br ono- phenyl) 2-(2-chloro-5-{[(tert- Butylsulfonyl) am nol - met hyl | - phen
yl am no) - 6- 2 I . thyl -1 benzi m

i dazol e- 5- é%?r boX$ ; 41807010/ 052799 126 A

m xt ur e of The sub-title compound was prepared from crude 3-nitro-4-trifluoromethyl-benzylamine

N- (4- br ono- phe h or Q- 5- sul finyl yam no] - met hyl | -
phenyl an ndy et ibEptongeds ARRG B HariRA 22 11 benyi i dazol e. 5 car boxyl i
acid am de TLOO6ilicaygel ODCH/BIOH $5:5nRcN0.08.ap8mexyderkeiHg’. aci d (28 ng; 0. 16
nmol ) a?d DCM (20 nmL) 5was stirred over night at rt. The m xture was

basicified to pH -8-9 and extracted with Et 0Ac. The organic extracts were
dri ed over (Na2S@4t.-ButyliNe(Rammodi-tiflnorenicttat-behzylbarbaaiedue was purified by

Vi 1H NNR (BR0 B COpRy P a2 et 6 ERrpy o P OO R 7 5.

7. 44 (4H enFyl REro@nikTe mmpomuered @6n 6 &hidghHo eRdmple®B- 6. 49 (1H, m)

Crie: o 684, (%gas'%%g Rf#&ré‘@%ﬁ%%f% D5 ME iz Yo Ry 129 (SR ). VB

N- (4- Briomo- phenyl ) -2-(2-trifluoronethyl-5-{[(1-trifluoronethyl-cycl opropane
car bonyl) ,
am nol - yt- 1H benzi m dazo

| e-5- 150&'"1b®§|wtlltlé campdur&mvﬁkaprepM@dZ@hﬂfeﬂi@ﬁ&t&@lﬂ’@?aEﬁ?ﬂQMﬂﬁf@BWhyl-
benzyl)carbamate with 1,1’-thiocarbonyldi-2-pyridone in analogy to example 1d.
Yield: 86%; TLC: silica gel, DCM/EtOH 95:5, Rf = 0.8.

15

(f) N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-2-methoxy-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

20  example 3e. Yield: quantitative; TLC: silica gel, DCM/EtOH 9:1, Ry = 0.68.

(9) N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-2-methoxy-4,5-diamino benzoic acid

amide

The sub-title compound was prepared from N-(trans-4-trifluoromethyl-cyclohex-1-yl)-2-
25  methoxy-4-amino-5-nitro benzoic acid amide with Ra-Ni in analogy to example 59g.

Yield: 99%; TLC: silica gel, DCM/EtOH 9:1, R¢ = 0.40.

(h) 2-({5-[(tert.Butoxycarbonyl)aminolmethyl}-2-trifluoromethyl-phenylamino)-6-

methoxy-N-(trans-4-trifluoromethvl-cyclohex-1-vI}-1H-benzo[dlimidazole-5-carboxamide

30  The title compound was prepared from N-(trans-4-trifluoromethyl-cyclohex-1-yl)-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, R¢ = 0.3. MS m/z: 630 [M+H]".



127 (a) 3-Amino-4-(trifluoronethvl)benzonitrile A closed pressure tube
charged with 3-fluoro-4-(trifluoronethyl)benzonitrile (10.0 g; 52.9 mmol)
and | i quiwoNbid/{680m.) was heated for 6 days at 90C. Thectruireorms27690!l ed to
- 560C and opened. The m xture was allowed to stir for 1 h at rt. The
residue was treated with brine and extracted with Et0OAc to give the crude
sub-title conmpound (10.2 g). (b) tert-Butyl

N- 1- 5-cvano-2-(trifluoronet hvl) phenvll-cgrbanate A m xture of

3-am no-4-(trifluoromethyl)benzonitrile 0.0 g; 53.7 mmol ), DCM (100 ml)
10and TEA (8.2 nL; 59 nmmol) was treated dropwi se with a solution of Boc20
(12.9 g; 59.1 nmmol) in DCM (50 nlL) at OC and thereafter stirred over night.
Anot her porBxamplesd2 Boc20 in DCM and DMAP (656 ng; 5.37 nmmol) was added and
the m xture w é?r another h

brine, dri &d 38y 3-THIUDLON ‘

purified byneimbxaymr(tcdmsmmlﬂogrroamﬁwl t:@clohe\xen VIbleHsaelnzé[dhmaaweWmeudé el d:
8.50 g (55%. (c) tert-Butyl

N 1- 5- (am nonet hvl) - 2- (trifluoronethvl)phenvll carbamate The sub- title

conmpound was prepar i cordanrge with the pr ocedyre i n HExanplg 5 step
(g) using tert-butyl cy -2- trlfskepg)rorret hyI )_Iph aba fe (8 5 g;
29.7 20mm|) B2 ( . Yield:
8 g (93%. Amno4(t uor onet hvl nz 1)-2-(trifl tth)

with the procedures in Exanple 72, N#sstep (c) and Exanple 72, st

using tert-butyl N45-(am nonethyl)-2- (trifluoromnethyl )phenyl] ca

(2.09 g; 7.20 mml), 1-(trifluoromethyl)- cycl opropanecarboxylic aC|d 1.11
g; 7.20 mmol ), HBTU (2.73 g; 7.20 mmol), TEA (2.19 g; 21.6 mol ), DWF (25
m), TFA (1§ nip. (ﬁﬂﬂnlﬁaﬁbﬂﬁﬂﬂﬁﬁﬂjoro\ﬁh@hﬂ phémﬂatﬁmb?@%ethom (trans-4-

2010/ 100249PCT/ EP2 :
(e)N-(4- Tr i ¥l uor onmet hvl ) cvcl opr

&3?26 gar b?é%?b@?mp&ﬁﬂ%%ﬁbr@p@%d from2({#ﬁ§"ert bHoxycarbonyI)amlno]methyl} -2-
am no ri or one en uor oe

5cycl opropéﬁ'f@ééﬁ”ﬁ%hg'rﬂhﬁaylf‘Tyr@éf(sd“etﬁg%'\‘ trglpor(c@efgw H%}T’quxh 1-¥%dEar bonat e
<(:| 1.71 tg, 63 b%ﬁzc_ﬁl_[ﬂ]nhl)iaﬁcﬂéi5Bdedxéﬂud"é-éndmtm%hrfTIQF'|r1 zﬁha’a’og@/rt@%&é\‘hﬁlet%be for 2
ays a ur.e e e res

ol . chr St e b oERRERTNRSE eB0Y Bonl ™ MR Sa e (Y 0y

10(f) N- (4- Brono- phenyl)-2-(2-trifluoromethvl-5-{111-tri fI uor onet hvl -
15 (b) 2-(5-{[(2-tert. Butoxycarbonylamino-3,3,3-trifluoro-propionyl)aminomethyl}-2-

cvcl opr oparf ar oxam de The sub-ftitle comafmewas prepared in ance
ba %

trifluoromethyl-phenylamino)-6-methoxy-N-(trans-4-trifluoromethyl-cyclohex-1-y)-1H-

benzo[d]limidazole-5-carboxamide

The title compound was prepared from 2-(5-aminomethyl-2-trifluoromethyl-phenylamino)-

6-methoxy-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-1H-benzo[d]imidazole-5-carboxamide
20 and 2-tert.butoxycarbonylamino-3,3,3-trifluoro-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/EtOH 95:5:1, R¢ = 0.3.

MS m/z: 755 [M+H]".

25 (©) 2-({5-[(2-Amino-3,3,3-trifluoropropionyl)aminolmethyl}-2-trifluoromethyl-

phenvlamino)-6-methoxy-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-1H-benzo[d]limidazole-

5-carboxamide

The title compound was prepared from 2-(5-{[(2-tert.Butoxycarbonylamino-3,3,3-trifluoro-

propionyl)amino]methyl}-2-trifluoromethyl-phenylamino)-6-methoxy-N-(trans-4-



cvcl opropanecar bonvl) - am nol - net hyl | - phenvl am no) - 6- (2, 2-di fl uor o- et hoxv) -1
-nmet hyl -1 Hbenzi m dazol e-5-carboxylic acid amde The title conpound was

pr epar ed wo 2an¢@ugance with the procedure in Exanpl e 72pcsteppoi0a¥27dsi ng
N-(4-trifluoronmethyl-3-isothiocyanato-benzyl)-1-(trifluoromethypcycl opropan
e 15car boxam de (184 ny; 0.50 nmmol),

5-am no- N- (4- bronophenyl ) -2- (2, 2-di fl uor oet hoxy) - 4- (et hyl am no) benzam de
(200 ng; 0.50 nmmol ), DIC (63 ng; 0.50 rm%I) and DMF (4 nmL). Yield: 59 ng
(16%. 400 MHz 1H N MR (DVBO d6, ppnm) 6 62 (0 57H, s, major tautoner)

7727, 61 (Moot isdiohe Hyh R zo Biaiak-¢- SpbSgmibe 378 EHC n HR ™
6.67-6.35 (ai:lalbg?fb“réxaﬁnpﬁézé 45 (2H, n) 4.34-4.25 (2H, m 3.64 (0. 96H’ s,
734, 730 | MR O RN GRES 25 i A F Y colea. o5t miEIOHRdNAY oSt 11 =
-(trifl uor aretdBss80eE hopespavedHr bonvpam nol net hvl | -

25phenvl._am no) - 6- (2, 2-di fl uor oet hoxv) - 1-net hyl - N-(trans-4-trifl uoronet hvl -

ycl ohex-51-v1) -1H benzordl i m dazol e- 5- car boxam de (a)

4- Onl or o- Zﬁhbddrm@dftirﬁmcmhéﬂmré $ynithesized inmaxdlogyetodiie methods of preparation

4-chl oro-2-f1 u&) %nzonl ||e (4.62 g; 29.7 mmol) in conc. H2SO4 (42 nl)
was 5t reat &§° Sa\ﬂ Q}éer Alconc. HNGB (3.9 nL) at 1-2 C. After stirring at

1-2 Cfor 2 If the [nxture was pEhehficalistiueturee and T11terems avgived)t hle
sub-title conpoundj—ield. 5 18 g (870 __(h)

4- Ohl or o- 2- f I|u&Xo- ENRE6t hi ocvanat obenzonitrile 10H2 was passed through a
m xture of 4-|chl or W-m tTobenzom tr e (10U, 5.
Ra-Ni (29 ng,| . 0.50 in THF (50 nl) for 6 h. The mixture was filtlered

t hrough celitle. 0SpI2 (2.29 g, ,9> tIn ®2003 (3.45 gy 25.0 mmol) S
added and theg resulting m xt ver night at rt and

concentrat ed.| The [esidue pu |f| e €Iﬁg?)urm chromatjogr aplygt o gijve the
sub-title conpound| Yiel dgc nmy (79% . 15

2-112- Chl or o-|5- cvapo- 4-f | uor ophenvl) am nol- - di f | upr oet hoxv) - 1- et hyl

-N(trans-4-trfi fl uoronet hvl -cycl ohex-1-v1)-1H b nzordl i m dazol e-5- car boxam d

e The sub-ti|t198 cONREHAs4 VRS USoRREVEEydidheRCICAT AANERuBkdniethIS- AN OCedur e in

Exanpl e 72, dtep (32 usi ng 4-chl oro-2-t1l uorqQ-5-1sot hi gcyanat obenzoni tfrile
(270 ng; 1.271 mol rlflgoromethylcyclopropanecarbonyl)amlno] -methyl}-phenylamino)-6-

20ani no- 2- ( 2,[2- di f | peiRaYheKitsRINE AR A Aid fhidans) - 4-
(trifluoromethyl)cyclohexyl)benzamde [502 ng, 1. 27 nmpl, prepared-friom

4-transtrifl dor onet hyf- %W@I%@@M@Wﬁé‘%@gﬁo » Rr=0.65.

2- (2, 2-di f1 ugr oet hoxp) eR,EREMHIRF&RIG Ry ni trobenzoic WO
2010/ 100249PCILER2010/ 052799 130 acid in analogy to Fxanple 66  step |(f +

g)], DIC (16Q ny; [1.27 nmml) and\,"%ﬁﬂg—rﬂ_F Yield: 210 ng (299 .
614

94

N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-2-(2-trifluoromethyl-5-{[(1-

hydroxy-cyclopropanecarbonyl)amino]-methyl}-phenylamino)-6-methoxy-

1H-benzimidazole-5-carboxylic acid amide
TLC: silica gel, DCM/EtOH/aq.NH3 90:10:1, R¢ = 0.55.
HPLC R; = 1.22 min (method A)




(d)

2-1-5- (Am nonet hvl ) - 2- chl oro- 4-f | uor o- phenvi | am no- 6- (2, 2-di f| uor oet hoxv) -1
- WO 2010/100249 PCT/EP2010/052799

S5met hyl - N-(trans-4-trifluoromethvl-cycl ohex-1-v1l)-1H benzordli m dazol e-5-ca
rboxam de The sub-title conpound was prepared in accordance wth Exanple
3d, using

2- [(2 chl or 05- cyano- 4- f | uor o- phenyl ) - anlpg] 6- (2, 2-di fl uor oet hoxy) - 1- net hyl
-N-(trans-4-
trifluoronethyl-cycl ohex-1-y1)-1H benzo[d]i m dazol e-5-carboxam de (210 ny;
0.37 mol), Ra-Ni (3 ng), H2 (5 atm and THF (10 nL). Yield: 150 ng (70% .
10 (e) Example 95
2-(2- Chlor--ﬁ I ' . rbonvpam ndl net h
vl | - phenvl af s SIS PRGHYAUETE | uor onret hvl

- cvcl ohex- buwldafﬂdﬁvb@lnﬁm]dhethvl}iaﬁmvmnﬁn@)aﬂ bmamudm ethd»e/)-tl themzmﬂﬂmﬂmﬂ- was
preparng ccqrdan e th the procedure in Exanple 72, step 15(C) using
245- (a 'noﬁ@&ﬁ%¥¥¥¥l£ﬂp@%o-4-fluoro-phenyl]anino-6-(2,2-dif|uoroethoxy)-l-
met hyl - N-(trans-4-trifluoronethyl-cycl ohex-1-y1)-1H benzo[d]i m dazol e-5-car
boxam de (150 0.26 mmol ), 1- (trlflqgronethyu) cycl op ppanecarboxyllc
acid (40 *fq (5§ °ny; 0.52 mol)
and DVF (4 ) ppm 6 8.40
(1H, t, J=5.8 . : 4 (1H, m 7.44
(1H, d, J=9.6 7.23-7.1 1H, n) 6. 6B-6[134 (1H, m 4.%1-

0 (2H m
4.29 (2H, d, J= ) ( 2.17 (1H, @3- 1.97 (2H,
m 1.91-1.85 (2H, n? 1.39-1. 1% (8H, rr) ts thy z: 714, 716 H MPy. The

(AR (
20(2A" M) 7.7

4
4

fol I owing conpounds were sypthesized in analogy to the methods of
preparation 25descrihgd.abdye FHE-d8PAI | . WO 2010/ 100249RCY/ EP2010/ 052799
131 Ex. Chemi cal snruo 2 I NETTﬁT?jékﬁgﬂ KEre-0 89 a 718, 720, 722
- H
JOR A
(0]
F,C
CH, CH,
F ' /
NH \/ N
HO. I INéj N. I I
:)_

}

(@) 3-Amino-4-trifluoromethyl-benzylamine

10 The 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 R, = 0.68 min (method A). MS m/z: 191 [M+H]+.

(b) N-(3-Amino-4-trifluoromethyl-benzyl)-pivaloyl amide

15 The sub-title compound was prepared from 3-amino-4-trifluoromethyl-benzylamine and
pivaloylchloride with TEA in analogy to example 1b.
Yield: 96%; HPLC R; = 1.31 min (method A). MS m/z: 275 [M+H]+.



F BrNH 1D4* NH 0);9. F3C

N- (4- Bronophenyl) - 2- (2-chl oro-4-fluoro-5-{[ (1-trifluoronethyl cycl opropaneca
rbonyl ) anvoehioetobybl phenyl am no) - 6- ( 2, 2- PCT/EP2010/052799

di fl uor oet hoxy) - 1- met hyl- 1H benzo[ d] i m dazol e- 5- car boxam de 400 MHz 1H NWR
(DVMSO-d6, 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, nm) 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)l%. 70 (3H, s) 1.39-1.19 (4H m WO
2010/ 100249PCT/ EP2010/ 052799 132 Exanpl e 86

N- (3- Chl or 0-4-fl uoro-phenyl)-2-(2-chloro-5-flitert-butyl carbonyl)-am nol - ne
t hyl | phenyl am no) - 6- ( 2, 2- di fl uor o- et hoxy) - 1- net hyl - 1H benzi m dazol e- 5- car bo
xylic acid(@m de-(RsEhivelarZitd-Ueioiwrdmatbtyibdnani-pivabyairided- benzoate A 2N

| ut f t THF d a
2t hyl 2. 4- ATFPGUPSYS ChtEP SRk BEParef 5B Ty T A ST R BN ¢ ne
cool i ng batamisewith & othistartAinl eli-2-byridore |abnalogyrtd®mmﬂeiﬂd1re the m xture was

trat i h hed
W U wabor okl OF ThCoRpTR AR VAP EoRcaArPat fon 1 vac. the orude

product was trlturated wi th ethanol to give the cristalline product. Yield:

A A ' £ Y26 g, 95%
2.39 mol) beazarajdded to a mxture of 2, 2- dlfluoroethanol (0.16 m, 2.48
mol ) and stirred :
2 F1 lor 0-4- tSH9TT'E%Cﬂ'BP%‘!’}ﬂs W?%presaw%m*?@h%r%'ﬂwmﬁeé%v'-%me&wg@'%%%%2-and
it was 1sti flue-4-gmetByldminb)&-riroticnieic waigl vdlinl DIPEA axidt TB Matnednalazgne exdrmpited
i.vac. and 3t he crude product was coll ected by filtration. 20Yield: 0.47 g
(94% ; TLC ®silica gel, PE/EtOAc 60:40, Rf 0.35. WO
2010/ 1002494%&]?1’/'&920—1@1@82?9914&&3 (m(ath)od@t)hlyls miz: 364 [M+H]+.
2- (2, 2-di fluoroet hoxy) - 4-net hyl am no- 5- am no- benzoat e

(e) 5-Nitro-2-(2,2-difluoroethoxy)-4-(methylamino)-N-(trans-4-trifluoromethyl-cyclohex-

15 1-vI}-benzamide

The sub-title compound was prepared from 5-nitro-2-fluoro-4-(methylamino)-N-(trans-4-
trifluoromethyl.cyclohex-1-yl)-benzamide and 2,2-difluoroethanol with KOtBu 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-(methylamino)- N-(trans-4-trifluoromethyl-

cyclohex-1-yl)-benzamide

The sub-title compound was prepared from 5-nitro-2-(2,2-difluoroethoxy)-4-(methylamino)-
N-(trans-4-trifluoromethyl-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]+.

(9) N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-1-methyl-2-(2-trifluoromethyl-5-{[(tert-

butylcarbonyl)-amino]-methyl}-phenvlamino)-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-
(methylamino)- N-(trans-4-trifluoromethyl-cyclohex-1-yl)-benzamide and N-(3-

isothiocyanato-4-trifluoromethyl-benzyl)-pivaloylamide in analogy to example 72a.



Et hyl 2-(2, 2-difl uoroethoxy)-4-net hyl am no-5-nitro-benzoate (0.47 g, 1.54
nmol ) was hydrogenated with 10% Pd/C (50 ng) in 15 m MeOH for 18 h (50 psi
H2), fil twoedisanoksdconcentrated. Yield: 0.35 g (83%; TkCrrrréioose7ge! ,

DCM EtOH 95:5, Rf = 0.4. (d) Ethyl

2-(2-chloro-5-flitert. butyl carbonyl)am nol net hyl | phenyl am no) - 6- ( 2, 2-

di f1 uor oet hoxy) - 1- net hyl - 1H benzordl i m dazol e-5-carboxylate 10The
sub-title conpound was prepared from et h%/I

2- (2, 2-di fl uoroet hoxy) - 4- net hyl am no- 5- {fii no- benzoate and

N- (4-chl or na enzy y eW|th DCin
DVF at r. t%‘?:‘iﬂ %?#&:%@ﬁ% '3%5 Iném)?g‘é)d%'\ﬁ @geﬁ%déf%&ﬂ' zaafﬂchég Cai9%Fkct | y used
in the nextDGMEPOH 95:5, R =
15(e) 2-(2-Chloro-5-fli tert butyI car bonyl ) am nol net hyl | phenyl am no) - 6- (2, 2-
di f1 uor oet hoxy) - 1- net hyl - 1H- benzordl i m dazol e- 5-carboxylic acid The
{SF? titl g G@Fﬁdbﬂ%gl@ﬁnﬁﬁuaﬁam&bhiyﬁﬁmﬁ%dfieaﬁlb‘%y toZIzé E‘re&h;ld d?lrwp@para;[]ion )

tert. butylcar met hyl | phenyl am no) - 6- (2, 2-di f | uor oet hoxy) - 1- e
t hyl - 1H8eni% %ﬁlﬁ %%é%%ﬁgeéa' car boxyl atewi th NaOH i n anal ogy to exanpl e 2g.
20Yi el d: (85%‘ror WO steps), Olemicallstert@el, DCM Et OH MO m/RIMFH]0.R. M5
m z: 495/ 497 |[ M+H|
(f)N-(3-Chl orloBX Nem§- phenyl ) - 2- (2-chl oro-5-flitert-butyl carbonyl)-lm nol

- ITEt hyl | - 1H_N R
phenyl am no) -|6- (2, P-di 1NII uoro-ethoxy)-1-nethyl - 1H benzi i dazol e-5-carboxylic
acid amde 2Z5The title conpoupd_ Ee ar from

2-(2-chloro-8-{[(tert. butyl ca b(nny hyl | -
phenyl am no) -|6- (2, 2-di f uo rret h 1H benzo[ d] | m dagghe- 5- cjar boxy

lic acid and 3-ch|3ro4f|r anlllne W th U and TEA in THF i n anjal ogy
to exanple 3g and purified via flash chromat®grephy. Yiel d: (57%; 30TLC
silica gel, DCMEtDH 95:5, Rf = 0.2. HPLC Rf = 1.40 mn |(nmethod A) Mg m z:

622/ 624 [ MrH]|. 96A0 RQ#BALA0ZA06 Y ZBdMHER 279D 21@4nﬂmom@ﬂhk/mwmgrt£orrpounds
wer e synt hesilzed i n _anal o the nethods of prﬁparatl n descri ?d above
in detail. EX. mem&&%ﬁﬂ&@wfa@ww 6-(2.2-difluoro-ethoxy)-
benzimidazole-5-carboxylic acid amide
TLC: silica gel, DCM/EtOH 95:5, R¢ = 0.25.
HPLC R; = 1.35 min (method A)

F~\"C NNy §

H />—N

- N N
[e] [o]
F,C

N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-1-methyl-2-(2-chloro-5-{[(tert-

97

butylcarbonyl)-amino]-methvyl}-phenylamino)-6-(2-fluoro-ethoxy)-1H-

benzimidazole-5-carboxylic acid amide

HPLC R; = 1.32 min (method A)

FJF\/ IC Cl

O N

98 O 662
F.C

w
;}




Name 1H NWVR 87 CH3 /Cl F2HC.,0 101INH H NN ir 548

N- (Cycl opr opyl net hyl )-2-(2-chloro-5-{[(tert-butyl carbonyl)-am nol -

met hyl | - plrenyioamvao) - 6- (2, 2- di f| uor o- et hoxy) - 1- et hyl - 1 pa/EP2010/052799

benzi m dazol e- 5- carboxylic acid am de TLC. silica gel, DCM EtOH 95:5,
Rf = 0.25. HFLC Rt = 1.23 min (nmethod A) 88 cH3 /C H3CF2HcO is NH

143

Chemical structure MS m/z [M+H]

Ex. Name

"H-NMR

N-(trans-4-Trifluoromethyl-cyclohex-1-yl)-1-methyl-2-(2-chloro-5-{[(tert-

butylcarbonyl)-amino]-methvyl}-phenylamino)-6-(2,2,2-trifluoro-ethoxy)-

1H-benzimidazole-5-carboxylic acid amide
TLC: silica gel, DCM/EtOH 95:5, R¢ = 0.43.
HPLC R; = 1.37 min (method A)

Example 99
N-(trans-4-Trifluoromethyl-cyclohex-1-yl)- 2-(2-methoxy-5-{[(tert-butylcarbonyl)-amino]-

methyl}-phenylamino)-6-chloro-1H-benzimidazole-5-carboxylic acid amide

O-CH,

¢
T,
“N _'H IRa. N.Q W\D:

0 |

cl F cl H
H N)—“
Py Y/
HO N N N
o o}
F,C

o

o)
N

The sub-title compound was prepared from 3-amino-4-methoxy-benzylamine and
10  pivaloylchloride with TEA in analogy to example 1b. Yield: 30%; MS m/z: 237 [M+H]+.

(@) N-(3-Amino-4-methoxy-benzyl)-pivaloyl amide




H H3CN-1s1 ir 576

N- (2, 2-Di net hyl cycl opropyl -nethyl )-2-(2-chloro-5-{[(tert-butyl carbonyl) -
am nol - mewbybioebaayl am no) - 6- (2, 2-di f | uor o- et hoxy) - 1- mptchydpr2d10kd52799

benzi m dazol e- 5- carboxylic acid am de TLC. silica gel, DCM EtOH 95:5,
Rf =0.32. 89 CH3 i F2HC ..,Cl ISNHCI H NN ir 562

N- (Cycl obutyl net hyl )-2-(2-chloro-5-{[(tert-butyl carbony )-am nol - net hyl | -

144

(b) N-(3-Isothiocyanato-4-methoxy-benzyl)-pivaloylamide

The sub-title compound was prepared from N-(3-amino-4-methoxy-benzyl)-pivaloyl amide

with 1,1’-thiocarbonyldi-2-pyridone in analogy to example 1d.
5  Yield: 99%; MS m/z: 279 [M+H]+.

(c) 5-Nitro-2-chloro-4-fluoro-N-(trans-4-trifluoromethyl-cyclohex-1-vl}-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-
10 trifluoromethyl-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 -10°C to a mixture of 5-nitro-2-chloro-

15 4-fluoro-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-benzamide (0.20 g, 0.54 mmol) and 10
ml 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-trifluoromethyl-cyclohex-1-yl)-benzamide
5-Nitro-2-chloro-4-amino-N-(trans-4-trifluoromethyl-cyclohex-1-yl)-benzamide was
hydrogenated with Ra-Ni in analogy to example 66g. The crude material was directly used
without further purification.

25
(f) N-(trans-4-Trifluoromethyl-cyclohex-1-yl)- 2-(2-methoxy-5-{[(tert-butylcarbonyl)-

amino]-methyl}-phenylamino)-6-chloro-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
30  analogy to example 72a.

Yield: 32%; MS m/z: 580 [M+H]+.



phenyl am no) - 6- (2, 2-di f | uor o- et hoxy) - 1- net hyl - 1H benzi m dazol e- 5-
carboxylic acid am de TLC. silica gel, DCMEtOH 9:1, Rf = 0.62. WO
2010/ 100246RB0i/ok2010/ 052799 135 Ex. Chemni cal struct urepthEprbéio/oz27pdvi-H|
Name 1H NWR 90 CH3 I*F ' -F141ClI 2HCA so OGO/ ?NN

10
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Example 100
N-(4-Bromo-phenyl)-2-(2-chloro-5-{[(tert-butylcarbonyl}-amino]-methyI}-phenylamino)-6-

(2,2-difluoro-ethoxy)-1-(2,2-difluoroethyl}-1H-benzimidazole-5-carboxylic acid amide
CHF
¢l F,HC_ o
V
/>—N /)—N
AIMe3 /@

N)*
H

Ethyl 2-(2-chloro-5-{[(tert.butylcarbonyl)amino]methyl}phenylamino)-6-(2,2-difluoroethoxy)-

FHC

1-(2,2-difluoroethyl)-1H-benzo[d]imidazole-5-carboxylate (prepared in analogy to example
86 a-d) and 4-bromoaniline where coupled using trimethylaluminium in analogy to
example 59i.

Yield: (57%). TLC: silica gel, DCM/EtOH 9:1, R = 0.6. MS m/z: 698 [M+H]".



N(10 608

N- ( 3- Phenyl proparqgyl )-2-(2-chloro-5-flitert-butyl carbonyl)-am nol -

met hyl | - plrenyioamvao) - 6- (2, 2- di f| uor o- et hoxy) - 1- et hyl - 1 pa/EP2010/052799

benzi m dazol e- 5- carboxylic acid am de TLC. silica gel, DCM EtOH 95:5,

Rf =0.3. HFPLC R =1.34 min (method A) Exanple 91

2-({5-[(tert.Butoxycarbonyl)am nol net hyll-2-trifl uoronethyl - phenyl am no) - 6-

met hoxy- N(trans-4-trifl uoronet hyl -cycl ohex-1-y1)-1H benzokfl i m dazol e-5-car

boxam de (a)3-Nitro-4-trifluoronethyl - B%nzoic acid am de

53-Nitro-4-trifluoromnethyl-benzoyl chlorjde (5.32 g, 21 mmol) in 30 mM THF

was added dropwise into 30 mMl of conc a. The mxture was stirred

overnight, filtered and the precipitate was washed with water. Yield: 3.05
g (62%; NB trilz: 233 % . TLC silica gel, DCMEtOH 95:5, Rf = 0.3.

10(b)3 Ni t rlo- 4- (GaMRAYEH REPBPEreehPiMYRilne™ A 1 M solution of Borane in THF

(52 m, 51 mml) was added at OCto 3-nitro-4- trifluoronethyl-benzoic acid

am de (3.00 g, 12.8 mol) in 50 M THF and it was stirred for 3 days.

Met hanol was carefully adde and it was stlrred for 30 mn at r.t and 2 h

at reflux. Then it was concqptrazéd [ vac rNaCH was added (pH 8) and the

m xture was extracted 15w th /5AC g3ni c |l ayer was dried with
Na2504, filtered and concentr to h th8 crude subtitle conpound.
WO 2010/100249PCT/EP2010/0527 ) \
2
R2 Q
b
R /N_RC |
W
\
5 M
one of Xand Y represents -N(R®)-; and

the other represents -N= ;

10
one of Z',Z2and Z* independently represents -C(R’)= or -N=; and
the other two of Z', Z? and Z* represent -C(R")=;

Q%4 Q*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;
C1.3 alkyl, C,6 alkynyl, OC,.; alkyl, which latter three groups are
20 optionally substituted by one or more substituents selected from
fluoro, -CN, =O, OH, -OCHj;, -OCF3;



137 (c) tert.-Butyl-N-(3-nitro-4-trifluoronethyl-benzyncarbamte The
sub-title cornpound was prepared from crude

3- ni tr o- 4vbrbifdeerenet hyl - benzyl am ne with di-tertbutyl pdirgerdonsi7es i n

anal ogy to exanple 2a. TLC. silica gel, DCMEtOH 95:5, Rf = 0.73. M5 tn/z:
321 [ M+H] . (d)

tert.-Butyl-N(3-am no-4-trifluoronethyl-benzyncarbamate The sub-title
conmpound was prepared from

tert.-butyl-N-(3-nitro-4-trifluoronethyl ]o“énzyl )carbamate with powdered iron
in anal ogy to exanple 2b. TLC. silica gel, DCMEtOH 95:5, Rf = 0.51. MS
tn/z: 291 [MtH . (e)

tert. - But yIR®\R{ 3nd Rt hi ocivasaindedtiyt repfdsant yaeddey| hdlenzycar banat e  The
sub-title conpound was prgpar om , ,

Cert .- butyl -NC3-arm no- 4- CF T Gret i Wik S MO SHRR SR RicpHonaly

1,1' -t hi ocar bonyl di - 2- pyrsubsti@tddroyasna @ ayort Gulestiaungitesdlebted/fremdiuoRG WEN.TLC:
silica gel, DCM EtOH 95: io%H:&g g &é (f)

N- (trans-4-Trifl uoronet hyT=cycl « fehle 16 Ea’-z- met hoxy- 4-am no-5-nitro benzoic
acid amde The sub-title conmpound was prepared from

2- met hoxy- 45,ag) no-5-nitro_henzai c, acid an

trans-4-t ri% ?‘g%)r onet hyl - c'QQ?%%@QquarﬁPWée%quﬁroﬁ@?&hﬁ%kyﬁEA in DMF in anal ogy
to 20exanpl e 3e. _Yield: qorasith togbineewitd tHe casibdr atamgethich Delybiks Bddird: td, foffh =
0.68. (g) N (trans-4-Trifluoronmethyl -cycl ohex-.1-y1)-2-net hoxy-4, 5-di am no
benzoi o atid amde | THEXERAATe A EE B e TRl bRt
N-(trans-4-trifluoronet hylinggycl ohex-1-yl)-2- 25met hoxy-4-am no-5-nitro
benzoic acid amide with Ra-Ni in analogy to exanple 59g. Yield: 99% TLC
silica gel, DCMEtOH 9:1, Rf = 0.40. (h)

2- ({5-11itemRe. But oxycar bongbjesentsdlydmigby lok €25 &lkylf | uor onet hyl - phenyl am no) - 6-
met hoxy- N- (trans-4-trifluoronethyl -cycl ohex-1-y1)-1H benzordli m dazol e-5-ca

rboxam de 30The title cornpound was prepared from
N-(trans-4Wrifl uoronet hylepmgehishE10 1--BlP)-2-5(@Rt, ROQF)A4, &- di am no benzoi ¢

acid am_.de _and tert.-Butyl,: S-1.s0t hi ocyanat o- 4- . c
trifl U(Trsonet hyl - benzyl )ca&égmﬁgé’ W'?%gwagﬁwa%%ééw%rB”%g&E‘r%”ée MR- vield:
77% TLC. silica gel, DCMnhEe®Hi®barbonBf safudatbm;Ms tn/z: 630 [ MrH . WO
2010/ 100249PCT/ EP2010/ 052799 138 Exanpl e 92
2-({5-112- Ami no- 3, 3, 3-trifluoro-propionyl)am nol methyll1l-2-trifluoronethyl-p
henyl anmi no)R%- represents hydrogen or Cq_; alkyl;
met hoxy- N- (trans-4-trifluoromethyl -cycl ohex-1-y1)-1H benzordli m dazol e-5-ca
r boxam de N H2

20 M represents Cq.7 alkyl, Cs7 cycloalkyl, both of which groups are

optionally substituted by one or more groups selected from
fluoro, -OH, -CN, -NH,, -NH(C_3 alkyl), N(C4.3 alkyl),, -OC,.5 alkyl,
-SC1.5 alkyl, aryl, heteroaryl [which latter two groups can be
substituted by one or more substituents selected from halo, OH,
25 -CN, C.3 alkyl, OC,.3 alkyl (which latter two alkyl groups are
optionally substituted by one or more fluoro atoms)],
C1.7 alkyl, C,7 alkynyl, Cs.7 cycloalkyl-Co.; alkyl, 4-7 membered
heterocycloalkyl-Co.; alkyl (which latter alkyl, alkynyl,
heterocycloalkyl or cycloalkyl groups are optionally substituted by
30 one or more substituents selected from fluoro, -CN, =0, -NH,,
-NH(C,3 alkyl), -N(C+.3 alkyl),, -OH, -OC.5 alkyl);

or



(a)2- (5-Am nonet hyl-2-trifl uoronet hyl - phenyl am no) - 6- net hoxy- N- (trans- 4-
trifluoronethyl-cycl ohex-1-yl)-1H benzo[dl i m dazol e-5-carboxam de 10The
title compounth/mesoprepared from PCT/EP2010/052799
2-({5-[(tert. but oxycarbonyl)am no] net hyl | - 2-

trifluoronethyl -phenyl am no) - 6-nmet hoxy-N-(trans-4-trifl uoronethyl -cycl ohex-
1-y1)-1 Hbenzo[d]i m dazol e-5-carboxam de and 6M HCI in THF in anal ogy to
exanple 2e. Yield: 76% TLC. silica gel ,145)01\/! Et OH NH3ag 90:10: 1, Rf = 0. 2.
M5 mlz: 530 [ MtH] .

15(b) 2- (5-{112-tert. But oxycar bonyl am no- 3, 3, 3-tri fl uoro- propi onyl ) am nol nmet
hyl | - 2-

trif I) uor gmet hyldl- phegyl alm' ag)) héte{;matrﬁp‘K-Y-rﬁérﬁbéremaetiéfddyblbhluydrﬂlh@‘tvhycth gmobygex-
1-y1)-1Hbenzordl i m dazol e- 5- car boxam e title compound was are
From 2- (5 am nomet hy 1. 2+ cFPRPIGTONEURG A SR ghe At S STbeHients eicBlea R

6- met hoxy- N- (trans-4-tri f haio awt-Op, -Nhs HOH - BikyD) N ek baikgp[ 4}¢ wiadazol e- 5-

car boxani de 20and 2-tert. oxycarb am no- .3:trifluoro-propionic acid
with TBTU, and TEA in THF%?%%éﬁ‘é(ﬁé‘@@%&)e%%ﬁiﬁvlﬁ@ﬁé%?erW%Prc?:“pslﬁ&;‘8 PLC Rt =
1.38 min (nethod A). TLC: subistituteal lyedne doGMrEtsObbtRbents deled®d frof.hdlo, KB, M z:

755 [ MtH] . :
25(C) 2 ({5- 112- Ami no- 3, 3, SN Grp Plieh SRPoLASHAIYISHAST e I E8REAT | or omet h
yl - optionally substituted by one or more fluoro atoms)], Cs.7 alkyl,

h | i -6-neth -N-(t -4- ifl hyl - -1- - b d
Ioi %néa?(r)r} 2?)5- ca?ﬁoxg)r%yde %@Qfﬂy{ Iéér7 1%?%38@?{? &a@"ﬁ%@%ﬁ%g@wwy' ke 2"
2 -y iy tafon 2kl ey B Astacy Libaliy epryguaray bloapts el et hyl [ - 2
~triflu - - 6- met hoxy- S-4- 1

L e aoha B el st suesRibnts selontet ™M om

trifluoronethyl-cycl ohex-9R
HCl in THF in anal ogy to fexaspCsl, 20, -MHgl-NH(OQ24IkyPNCC Rtalky!)1,.-28, m n (et hod
A). TLC silica gel, DCMWQ(gI-V ﬁ NH3 95:5:1, Rf = 0.55. Ms mlz: 655 [ MtH] .
The foll ow ng conmpounds w 3@@ ?]hesi zed in analogy to the nethods of
preparation descri bed above in detail. Ex. Chem cal structure | M5 mz

[MeH - Namgs 11-1-NVR 93 represents hydrogen; or Cy.3 alkyl;

R® represents hydrogen; Cq.5 alkyl, Cs alkynyl, 4-7 membered
heterocycloalkyl-Cy.; alkyl or Cs;cycloalkyl-Cq., alkyl (which latter four
groups are optionally substituted by one or more substituents

20 selected from fluoro, -CN, =0, C43 alkyl, -OH, -OCy_ alkyl, -NH,
-NH(C,3 alkyl), N(C4.3 alkyl),);

each R’ independently represents hydrogen, halo, -CN,

Ci.7 alkyl, C,.7 alkynyl, Cs.7 cycloalkyl, C4.5 alkyl-O-, Cs 7cycloalkyl-

25 Co-2 alkyl-O-, 4-7 membered heterocycloalkyl-Cy., alkyl-O-, (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, -OC,_; alkyl, -NH,, -NH-C.; alkyl,
N(C1.3 alkyl), or by one or more C..3 alkyl groups, which can be

30 optionally substituted by one or more fluoro atoms);

or



H .0CF3 o sH F3C 3 666

N-(trans-4-Trifl uoronethvl -cycl ohex-1-vl1)-2-(2-trifluoronethvl-5-fr( 1-
trifl uor owet2bywl@yabopr opanecar bonyl ) am ndl - net hyl | - phengcampdep 62799

met hoxv- 1H benzi m dazol e- 5- carboxylic acid am de TLC. silica gel,
DCM Et OH aq. NH3 90:10:1, Rf = 0.65. HPLC Rt = 1.32 mn (nmethod A) 94 HCF3
H1101 CH 614

N-(trans-4-Trifl uoronethvl-cycl ohex-l-vli/-Z-(Z-trifI uoromet hvl -5-fr( 1-
hydr oxy- cycl opr opanecar bonyl ) am ndl - met h Pl - phenvl am no) - 6- met hoxv-

aryl or heteroaryl, which latter two groups can be substituted by one
or more substituents selected from halo, OH, -CN, C_3 alkyl,
-OC.3 alkyl (in which latter two groups the alkyl fragments are

5 optionally substituted by one or more fluoro atoms);

L represents -C(O)N(R®)-, -N(R®)C(O)-, -S(O),N(R®)-, - N(R®)S(O),-,
- N(R®)C(O)N(R®)-, -OC(O)N(R®)- or -N(R®)C(0)0O-;

10 A represents hydrogen, Cq.5 alkyl, Css alkynyl, aryl, heteroaryl,
aryl-Cq.salkyl-, Cs.gcycloalkyl-Cqsalkyl-, 4-7 membered heterocyclo-
alkyl-Co_salkyl-, heteroaryl-C.zalkyl-, in which groups the alkyl-,
alkynyl-, cycloalkyl- and heterocycloalkyl-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 one of the following groups
O
)k )(L o\\ﬂ Ol
I:IT K\N N/S\ (\N/ ~
VQ D V\)
20
in which
\' 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 following groups: fluoro, -CN, =0,
-NH,, -NH(C1.3 alkyl), N(C1.5 alkyl),, -OH, -OC,_salkyl);

each R® independently represents hydrogen, or Cq_3 alkyl,



1H benzi m dazol e- 5- carboxylic acid am de TLC. silica gel,

DCM Et OH/ aq. NH3 90: 10: 1, Rf = 0.55. HPLC Rt = 1.22 min (nethod A) WO
2010/ 1002480/ lbR®1Q' 052799 140 Exanpl e 95 PCT/EP2010/052799
N-(trans-4-Trifluoronethyl-cycl ohex-1-y1)-1-nethyl-2-(2-trifluoronethyl-5-f
|'i tertbutyl carbonyl)-am nol - net hyl | - phenyl am no) - 6- (2, 2-di fl uor o- et hoxy) - 1H
- benzi m dazol e-5- 5carboxylic acid amde (a)

3- Anmi no-4-trifluoronethyl -benzyl am ne 10}'he title conpound was prepared
fromtert.-butyl-N(3-amno-4-trifluoro hyl - benzyl ) carbamat e and 6M HCI
in THF in anal ogy to exanple 2e. Yield: 99% HPLC Rt= 0.68 mn (nethod A).
Ms tn/z: 191 [MtH +. (b) N (3-Am no-4-trifl uoronethyl -benzyl) - pi val oyl

am de 15Thecs@?title cqnpwmemmsrepreepansemdms GOH,

3-am no-4-trifl uoronethyl a | chl orid T
anal ogy to exanmple |b. Vi &9\5 QG@EI-&:'@HG&(X) 3@(}6 Ay Iﬁ?et ﬁgéts%yl (ﬁg Q‘ﬁ/ z:
275 [ MtH +. WD 2010/ 1002#9OWRITH ERR0 fdir @&Qlﬁg%elalllyl f(e(g)’nents are optionally
N- (3-1sot hi ocyanato-4-triflu th benz ival o esu t|tIe
corrpoung was prepared fr o?Hbﬁ?t(’%n}r}‘l %5’ A "P?%#B%Wﬁ?ﬁ %%}?Cm%(gﬁ?y ‘;’ Noyl
amde with 1,1 -thiocarboa9] eNHZ2~RM(Cdatiel)] N(Grallkydy, -08l, @@1mllq/l)mlar;5,Y| el d:
0 ST i il
72% TLC S| l Ica gel, DCNr!e%r%gry?R/\'/h?dh Ilgter tW(())'gZOSU'pS can be substituted by one or
more substituents selected from halo, OH, -CN, C.;5 alkyl, OC,.; alkyl
(which latter two alkyl groups are optionally substituted by one or

10 more fluoro atoms)];

each R® represents independently halo, -OH, -CN, -NH,, -NH(C .5 alkyl),

-N(C4.3 alkyl),, -OCy5 alkyl , -SCy_3 alkyl,
aryl, heteroaryl [which latter two groups can be substituted by one or

15 more substituents selected from halo, OH, -CN, C.;5 alkyl, OC,.; alkyl
(which latter two alkyl groups are optionally substituted by one or
more fluoro atoms)], C47 alkyl, C,.7 alkynyl, Cs7 cycloalkyl,
4-7 membered heterocycloalkyl (which latter alkyl, alkynyl,
heterocycloalkyl or cycloalkyl groups are optionally substituted by

20 one or more substituents selected from fluoro, -CN, =0, -NH,,
-NH(C1.3 alkyl), N(C4.3 alkyl),, -OH, OCy_salkyl);

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

inorganic acids or bases.



(d)

5-Nitro-2-fluoro-4-(nethylam no)-N-(trans-4-trifluoronethyl.cyclohex-1-yl)-
benzam dewo 2010f0e248ub-titl e conpound was prepared from pCT/EP2010/052799
4-trans-trifluoronethyl-cycl ohexyl am ne and 2-

10f | uor o- 4- (et hyl am no) - 5-ni trobenzoic acid with DI PEA and TBTU i n anal ogy
to exanple 3e. Yield: 709 HPLC Rf = 1.44 mn (nmethod A). M5S mz: 364

[ MtH +. (e)

5-Ni tro-2-(2,2-difluoroet hoxy)-4-(net hyl]eérln no)-N-(trans-4-trifluoronethyl -
ycl ohex- 151-yl)-benzam de The sub-title conpound was prepared from
5-nitro-2-fluoro-4-(nmethylam no)-N-(trans-4-

trifluoromet hyl .Gongloohexadeoyding leciziart, demalgdoypducds dfdoatd anol with KO Bu
in anal ogy to exanple 86b. Yield: 89% HPLC Rf = 1.47 min (nmethod A). M
mz: 426 [MrH +. 20 (f) 5-Am no-2-(2, 2-di fl uoroet hoxy) -4- (et hyl am no) -
N-(trans-4-trifl uoronethyl c?(cl ohex-1-yl)-benzam de The sub-title conpound
was prepared from 5-nitro- 2 d| fI uor oet hoxy) - 4- (met hyl am no) -
N-(trans-4-trifluoronethyl - y?k' yl) benzanlde hydrogen and Pd /C in
anal ogy to 25exanpl e 86c. eId fﬁ%@ Rf R'1.24 nmin (method A). M
mz: 396 [ MtH| +. (9)

N-(trans-4-Trifl uoronet hyl - cycI (%ex ﬂlﬁén& -t hyl -2-(2-trifluoromethyl-5-{
[ (tertbutyl carbonyl)-am nol - et hyl | - Ian1n6)-6 (2, 2-di fluoro-ethoxy)-1H
- benzi m dazol e-5- 30carboxylic acid ankde @*sub-title conmpound was
prepared from 5-am no-2-(2,2-difluoroeth )-4- (nmethyl am no) -
N-(trans-4-trifluoromethyl-cycl ohex- 1-pA enzam de agd N ( 3-

i sot hi ocyanato-4-trifluoronethyl-benzyl)-p Roylanld in analogy to
exanpl e 72a. WD 2010/ 100249PCT/ EP2010/ 05%799 142 Yield: 51% HPLC Rt =

1. 38 mn (nmethod A). M5 trilz: 678 [MH +.\ TLC. silica gel, DCM EtOH 95: 5,

Rf = 0.3. The foll owi ng conmpounds vvereNEynt hesi zed in anal ogy to the
met hods ;of preparation 5described above in detail. Ex. Chem cal structure
| M5 mz [ M+

which A, L, M, @%4 @3 Q% 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

10 inorganic acids or bases.

3. Compounds according to claim1, namely compounds of formula Ib
hF
L N

15 inwhich A, L, M, @ @3 Q% R', R%, R, R? R", R®, W have the same meaning as defined

in claim 1,



Name 11-1-NVR 96 H CF3 F2HC 0 so H O, Nis 664

N-(trans-4-Trifl uoronet hyl -cycl ohex-1-yl)- 242-trifluoronethyl-5-{Rert-
but yl car bwoyajormmsol - net hyl | - phenyl am no) - 642, 2- di f | uorroTairberews2784+
benzi m dazol e- 5- carboxylic acid am de TLC. silica gel, DCM EtOH 95:5,

Rf

= 0.25. HPLC Rt = 1.35 min (method A) 97 CHI13C P.......... -0 10NH ,

152

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

inorganic acids or bases.

4. Compounds according to claim1, namely compounds of formula lc
5
R R’
1 R’
| 1 R
L\(/Z N N—VV\
2 | \>*N R* R M
INpo~N M
\
R

Ic
in which A, L, M, R, R%, R}, R%, R®, R, R®, R°, W, Z', Z?, Z® have the same meaning as
defined in claim 1,

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

5. Compounds according to 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 in claim 1,

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

inorganic acids or bases.

N



HN is F3c 626

N-(trans-4-Trifl uoronet hyl -cycl ohex-1-yl)-1-nethyl-242-chloro-5-{[(tert-

but yl car bwoydjor@msol - met hyl | - phenyl am no) - 642- f | uor o- etrbh@ypro1dlos2799

benzi m dazol e- 5- carboxylic acid am de HPLC Rt = 1.32 min (nethod A) 98
CHF FI3 FNHCI ,NO1 HNis F3c 662 WD 2010/ 100249PCT/ EP2010/ 052799 143 EX.

153
6. Compounds according to any of the preceding claims, wherein
w represents -C(O)-, -S(O),-, which groups are bound to the nitrogen
5 of the —NR°- moiety via carbon or sulfur atom;

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

inorganic acids or bases.

0 7. Compounds according to any of the preceding claims, wherein

M represents Cq.7 alkyl, Cs7 cycloalkyl, both of which groups are
optionally substituted by one or more groups selected from:
fluoro, —OH, -CN, -NH2, -OC,3 alkyl, -SC1.3 alkyl, aryl [which latter
15 aryl group can be substituted by one or more substituents selected
from halo, OH, -CN, C43 alkyl, OC4_; alkyl (which latter two alkyl
groups are optionally substituted by one or more fluoro atoms)],
Ci.7 alkyl, Cs7 cycloalkyl-Co.p-alkyl (which latter alkyl and cycloalkyl
groups are optionally substituted by one or more substituents
20 selected from fluoro, -CN, =0, -NH;, -NH(C.3 alkyl), -N(C1.3 alkyl),,
-OH, -OC_ alkyl);
or
aryl, heteroaryl, 4-7 membered heterocycloalkyl, all of which groups
are optionally substituted by one or more substituents selected from
25 halo, -CN,
-OC..3 alkyl, Cy7alkyl, Cs.7 cycloalkyl, (which latter alkyl and
cycloalkyl groups are optionally substituted by one or more substitu-

ents selected from fluoro, -CN, -OC.salkyl);

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

inorganic acids or bases.



Chem cal structure | MS mz [MtH  Nane 1H NWR

N-(trans-4-Trifl uoronet hyl -cycl ohex-1-yl)-1-nethyl-2-(2-chloro-5-{[(tert-
but yl car bwowsjormmaaol - net hyl | - phenyl ami no) - 6- (2, 2, 2-t ri lwgpeo10lobony) -

1H benzi m dazol e- 5-carboxylic acid am de TLC. silica gel, DCM EtOH
95:5, Rf = 0.43. HPLCRf = 1.37 mn (nmethod A) Exanple 99

N-(trans-4-Trifl uoronet hyl -cycl ohex-1-yl) -

2- (2-nmet hoxy-5-{[ (tert-butyl carbonyl) - ar‘q'sqol met hyl | - phenyl am no) - 6-chl oro-1
H benzi m dazol e-5-carboxylic acid am de

(a) N- (3- Am no- 4- net hoxy- benzyl ) - pi val oyl am de The sub-title conpound was
prepared from 3-am no-4- net hoxy- benzyl am ne and 10pi val oyl chl oride with TEA

2010/ 100348PCT) ERIBEO 5 3:Ae8liTafp and Sfindrelbding Bins, Wheleln 10

R® represents hydrogen; C.s alkyl, Cs.scycloalkyl-Cq.1 alkyl, which latter
5 two groups are optionally substituted by one or more substituents
selected from fluoro, -OCHjs, -NH(C1_3 alkyl), N(C13 alkyl),;

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

inorganic acids or bases.

10
9. Compounds according to any of the preceding claims, wherein
R% R*and R* independently represent hydrogen, fluoro, chloro- or -CH; 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 salts thereof with organic or

inorganic acids or bases.

11. Compounds according to any of the preceding claims, wherein

30 each R’ represents hydrogen, halo, C;.s alkyl-O-, Cs.scycloalkyl-Co., alkyl-O-,
4-5-membered heterocycloalkyl-Cy.; alkyl-O- (in which latter three
groups the alkyl, cycloalkyl or heterocycloalkyl fragments are

optionally substituted by one or more substituents selected from



(b) N-(3-1sothi ocyanat o-4- et hoxy-benzyl)-pival oyl ami de The sub-title
conpound was prepared from N-(3-am no-4-net hoxy-benzyl)-pival oyl amde with
1, 1' -t hi ogenbmmpbdb- 2- pyri done in anal ogy to exanpl e | dpcTE¥e@b@52799% NS
tn/z: 279 [MrH +. (c)
5-Nitro-2-chloro-4-fluoro-N-(trans-4-trifluoronethyl-cycl ohex-1-yl)-benzam
de The sub-title conpound was prepared from

2-chl oro-4-fluoro-5-nitrobenzoic acid - ) ich was converted into the
correspondi ng acid chloride with thionyl chloride - and 4-trans-

. ) . . . _ 0
10tr1fLuor omet hyl -cycl oheyy) aMbRe, iRk Sy Welo? nif SRR, Siiount Ghith 3982 M8
5- Ni tro- 2- chl or o- 4- am no- dptichalprsbétititedidylpearedidy luoaycitahex- 1- yl ) - benzam d
e Conc. ammonia (0.8 m) was added portionwi se at -10C to a m xture of
5-ni tro-2-chl oro-

154-f | uor o+t ¢dltsansredt, paitibliady hegihhyiblogicallyoduexpthblel Sattd eezesiinite oraniorg,
0.54 ) .and 10 md Tl—tl): and it was stirred overnight at room tenperature.
vater was AFIEY"AAYUR Re®F Rt ure 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 conpound (M5 tn/z: 366 [ MtH +). 20
(e) 12. Compounds according to any of the preceding claims, wherein

4,5-Di am no-2-chl oro-N-(trans-4-trifluoronethyl-cycl ohex-1-yl)-benzam de

5- Ni tr o- 2- ghl or 0- 4- am no- tr -A4-1rifhua hyl.- cy.C =L yl) - amd
e was hydr o%genat ed with F\fagzphseﬁ%%é(ég)lggéyéﬁod’”g};?ﬁﬁﬂkyéggbﬁé}m 551:6r%3%an blr%g%btzari al

was dirlectly used w t houthdtembhgr purification. 25 (f)
N-(trans-4-Trifl uoronet hyk- | X< 1-y1) - o )
2- (2- met hoxy-5-{[(tert- bu{:%%g’%?%@ﬁﬁ)zgﬁéﬁ , 4-6-membered heterocycloalkyl-Cy.zalkyl,
am nol - met hyl | - phenyl am nghen§-Cdatkyb; 3-BHnwemizerad tateodaay! S5 calkiddax which gaoups
am de The conpound was p, >d_fromn ) )
571 i no- 2- ol or o-N (v S8 Oy I Srssey- 294 PERERFOSNYBITERIR 4 anc
N- ( 3- i sot hi ocyanat o- 4- net duiopalyesubsgtithtepibyaineydr &mo eabsitituedGasetd ateylyfréro Réx anpl e
72a. Yield: 32% Ms tn/z:_5 +, . 010/ 49P: P 1052799 145
Exanpl e1§100 N- ( 4- Br ono- p réoﬁtgiagowéﬂl,ztblgﬁ%gn% p%/gd);IQr%%m%ngra/rgog{Pc;h%ll)?
| oro-5-flitert-butyl car bosuosituteti byodnenettig slubgihenid saiectebirer6-R(;2 |, 2-d i f
uor o- et hoxy) - 1- (2, 2-di fl uor oet hyl ) - 1H benzi m i dazol e- 5-carboxylic acid
am de 5 Ethyl
2- (2-chl or @abh R t er t . but pHeemidenty feardsaonts Mebtoy bhetye rGl.alky RO+ GalKy2 whicHi f | uo
roet hoxy)- 1-(2,2-difluor ). b - dli.m 0l.e-5-car I
(prepared in analogy to elggér% 8 %@%-agg%gﬁo%ﬂylﬁg%@é%‘i l?}f ﬁ% t\%ﬁ@)régq@ghopl ed
usi ng t2oi met hyl al um ni um atomanal ogy to exanple 59i. 10Yield: (57%. TLC
silica gel, DCMEtOH 9:1, Rf = 0.6. Mstn/z: 698 [MH . 146 dains
1. Compounds of the general fornula I

each R* represents independently fluoro, chloro, bromo, C1. 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.



5 ALIZ1I YIRS O>NRL ZzZ3X Q)/ '"@®B Z. .------- -4 Ra RNRc W\ MI one of X
and Yrepresents -N(R6)-; and the otherrepresents -N=; 10 one of Z1, Z2 and
Z3 i ndepewdenidporsepr esents -C(R7)= or -N=; and the ot hetTipsoi0fsydy Z2 and
Z3 represent -C(R7)=;, @@, B and Urespectively represent -C(R2)=, -C(R3)=

and -C(R4)=; 15or any one or two of 2, @@ or 4 may alternatively and

I ndependently represent -N=; Rlrepresents halo, OH -CN, ClL 3

al kyl, C2-6 al kynyl, 0Cl1_3 al kyl, which Lsgtter three groups are

20optional ly substituted by one or nore bstituents selected fromfl uoro,

-CN, =0, OH, -0OCH3, -0CF3;

13. Compounds according to any of the preceding claims, wherein

M represents Cq. alkyl, Cs¢ cycloalkyl, 4-6-membered heterocycloalkyl,
5 all of which groups are optionally substituted by one or more groups
selected from fluoro, —OH, -CN, -NH,, phenyl, -CF3, C.., alkyl,
Cs.5 cycloalkyl-Cq.¢ alkyl;
or phenyl, 5-6-membered heteroaryl both of which are optionally
substituted by one or more substituents independently selected from
10 fluoro, chloro, methyl, -CF3, -OCHjs;

the salts 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

formula le
R
7- 21
poFT
L N ;\l—VV\
B—N
H M
7-22 N H
R \
723 R
20 R le
in which
A represents hydrogen, Cq. alkyl, phenylpropargyl, phenyl,
Cs.scycloalkyl-Co.zalkyl-, tetrahydrofuranyl-Cy.,alkyl, pyrrolidinyl-
Co-zalkyl, piperidin-Cg.zalkyl, pyridyl-C_,alkyl-, in which groups the
25 alkyl-, alkynyl-, cycloalkyl- and heterocycloalkyl fragments are

optionally substituted by one or more substituents selected from R*



WO 2010/ 100249PCT/ EP2010/ 052799 147 R2, R3 and R4 independently represent
hydr ogen, halo, -ON; 01 _3 al kyl, 001 _3 alkyl, which latter two groups are
opt i onal Iwoehwiooisat ed by one or nore substituents sel epregpbé0msibaor o,
-ON, =0, OH, -00H3, -00F3; 5 Ra, Rb independently represent hydrogen,
01_3 al kyl, or both together with the carbon atom which they are bound to,
forma 03 _7 cycloal kylene ring, or a 4-6 nenbered heterocycl oal kyl ene ri ng;
10 15 20 M 25 30 represents hydrogen or 01 3 alkyl; represents -0(0)-,
-S(0)-, -S(0)2-, -0(0)0-, or C(0)NRd-, Wi ch groups are bound to the

It f the -NR | et ' . f t t
or 015 al kyl : r opr esant sSing APRy P paid gt bRt o ERER S TRG: oups

are optionally substitut esher more sabstimsres geloctps froel REL ed from

each R* independently represents fluoro, C.,alkyl, -OCy.4alkyl in which latter
5 two groups the alkyl fragments are optionally substituted by one or

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

10 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;

w represents -C(O)-, -S(O),-;
15
M represents Cq.4 alkyl, Cs¢ cycloalkyl which latter two groups are
optionally substituted by one or more groups selected from fluoro,
—OH, -CN, -NH,, phenyl, CF3, C,., 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 fluoro, chloro, bromo, CHs3, CH,F, CHF,, CF3, -OCHj3;
R* represents hydrogen or fluoro;
R® represents hydrogen, Cq.5 alkyl, Csscycloalkyl-Cq.q alkyl, which latter

30 two groups are optionally substituted by one or more substituents
selected from fluoro, -OCHjs, -NH(C1_3 alkyl), N(C13 alkyl),;



fluoro, -OH, -ON, -NH2, -NH(01_3 alkyl), N(01_3 al kyl)2, -001_3 al kyl,
SC1_3 al kyl, aryl, heteroaryl [which |atter two groups can be substituted
by one orwononsysuhstituents selected fromhal o, OH  ONpc®&kp3oidlokybg 001 3
al kyl (which latter two al kyl groups are optionally substituted by one or
nore fluoro atons)], 01_7 alkyl, 02_7 al kynyl, 03_7 cycl oal kyl -00_2 al kyl,
4-7 menbered heterocycl oal kyl-00_2 al kyl (which latter al kyl, alkynyl,

het er ocycl oal kyl or cycl oal kyl groups arg optionally substituted by one or
more substituents selected fromfluoro, SN, =0, -NH2, NH(01_3 al kyl),
-N(01_3 al kyl)2, -OH, -001_3 alkyl); WD 2010/100249PCT/ EP2010/ 052799 148
aryl, heteroaryl, 4-7 nenbered heterocycl oal kyl, all of which groups are
optional | y R¥Gbstituted byreprezsents hydroges s, i-OTg pdlisyl, e Wdizheatter gesuphtas alkyk OH,
-ON, -NH2, -NH(01_3 aIkyLé, ~N(O1 3 Iﬁ ikz -001 3 IK¥I 5-SC1_3 al kyl,
aryl, heteroaryl [which I8P %Buﬁﬁ% % £80° BeMBRNHO? 88 by one or nore
substituents selected fromhalo, OH ON, 01 _3 alkyl, -001_3 al kyl (which
latter two alkyl, gr@ups are optionally sulstituted_by one or nore fluoro

at omS)],% 0@7 %lﬂdk& 02_7'”§?95{/%H§Pt,ly @@E/e?e {}}Yld()oﬁef?ﬁr ,ﬂu%-o’7 menber ed

het er ocycl oal kyl (which 10l atter al kyl, al kynyl, heterocycl oal kyl or

cycl oal kyl .gro are. opt.i gnal ubstituted b e or nore substituents
St ected t AR IaRES BeRe AR b RS SlopiaglPostioRREaRt WA yTRATSS | o
0C1_3al kyl JdorgdrbRaciepoesmetss hydrogen; or 01_3 al kyl; R6represents

hydrogen; 01 5 al kyl, 03-6 al kynyl, 4-7 nenbered heterocycl oal kyl-00_2
al kyl or C3_7cycl oal kyl-00 2 al kyl (which latter four groups are optionally

substi tut ed by e or r itue ec fr | uoro, -ON, =0,
01 3 al'lyl ?\5: OH MY 2@93%“,95%@,&“M%%%ﬁ%?'%% IRt 3 al kyl)2): 25
30 each R7 independently represents hydrogen, halo, -ON, 01 _7 alkyl, 02_7
al kynyl, 03_.7 cycloal kyl, 01 5 alkyl-O, C3 7cycloal kyl00 2 alkyl-O, 4-7
menber ed heF¥BBEC oal ky1- 00 2 al kyl SHUCHEEY which |atter six groups the
al kyl, al kynyl, cycloal kyl or heterocycl oal kyl fragnments are optionally
substituted by one or nore subsﬁgffents Selected fromfluoro, -ON, =0, OH,
-001_3 alkyl, -NH2, -NH 01 3 al | 0}_3 aldkyl)2 or by one or nore 01_3
al kyl groups, which can be optiqwall Subsiii tuted by one or nore fluoro
at ons) ; | N

O

NHAc



WO 2010/ 100249PCT/ EP2010/ 052799 149 aryl or heteroaryl, which latter two
groups can be substituted by one or nore substituents sel ected from hal o,
OH, - ON, Wd_2810ad0624b 001_3 al kycT(apporohsehe | atter
two groups the al kyl fragments are 5optionally substituted by one or nore
fluoro atons); Lrepresents -C(O)N(R8)-, -N(R8)C(0)-, -S(0)2N(R8)-, -

N(R8) S(0)2-, N(RB)O(0O)N(R8)-, -00(0)N(R8)- or -N(R8)C(0)0-; 10Arepresents
hydrogen, 01 8 al kyl, 03_8 al kynyl, aryl,_ heteroaryl, aryl-01 3alkyl-,

03 _8cycl oal kyl -00_3alkyl-, 4-7 menbered H@terocycloalkyI-00_3a1ky1-,

het eroaryl -01_3alkyl-, in which groups the alkyl-, alkynyl-, cycloal kyl -
and heterocyglfgleky! -fragments are opjaR@d Y substituted by one or nore
substituents se ected from R9a and the 15ary| and heteroaryl fragnents are
optionally substituted by onj>£r0ﬁﬁ %t||uents selected from R9b; O
A-L-together represent one of bé%f ngoups 00 00 0, 110,11

NS, Th\IS INi 5 in which Vrepresen S a bmnd, QH20H2-, -O0H20H20H2-, wherein
in each of the latter al kyl ene groups one nethylene [-(CH2)-] unit can

optionally be replaced by an oxygen atom a - NH -N(C1_3 al kyl)- group
and 25each nethyl ene unit can optionally and independently be substituted
by one or two of the follow ng groupg: fluoro, =0, -NH2, -NH(01_3

al kyl), N(0O1 3 al kyl)?2, o—C 0p1_3a%ky’ f‘IDA
6 HN

12 N



each R8i ndependently represents hydrogen, or 01_3 alkyl; 150 5 10 15 20
each R9a each R9b i ndependently represents fluoro, -OH ON, =0, -NH2,
- NH( C1_3 wbkyloyto024D( C1_3 al ky1l) 2, -0Cl1_6al kyl, C _sal kylpcT(aprorohstye | att er
four groups the alkyl, fragments are optionally substituted by one or nore
substituents selected fromfluoro, -ON, =0, -NH2, -NH(01_3 alkyl), N(01_3
al kyl)2, -OH, -001_3 alkyl) or aryl, heteroaryl [which |atter two groups
can be substituted by one or nore substk£8ents selected fromhal o, OH -OQN,
01_3 al kyl, 001-3 alkyl (which latter t al kyl groups are optionally
substituted by one or nore fluoro atons)]; represents independently hal o,
E&%m eNH(01_3 al kyl), N( yl)2, -001-3 alkyl , -SC1_3
aIkyI aryI Peroaryl [ whi ch Iatte?&?ag@%¥oups can be substituted by one
or nore substituents selected fromhgl o, OH, -ON§ O al kyl, 001-3 al kyl
(which latter %mo al kyl gr sHare of a N t ed by one or nore
fluoro atons)f 01 _7 al kylIs~02\7_# u5§'7 gyl kyl, 4-7 menbered
het er ocycl oal kyl (which IatterO b ynyl , heterocycloalkyl or
cycl oal kyl groups are optionally substltuted by one or nore substituents
sel ected fromfluoro, -ON, =0, -NHZM? (01 3l {'5 N(01_3 al kyl)2, -OH,
ys

001 3alkyl); the salts thereof, 2’7\ ﬁ'w i ol ogically
organi c acids or bases. WO

acceptabl e salés thereof wi tk 9rg§
2010/ 100249PCT/ EP2010/ 052799 . Cbnpounds according to claim1, nanely
oRC /

conpounds of fornmula la Al L H

16 O_\N
" . éﬁﬁ;ﬂ uj><:>

18 Eﬁ*\

19 N

20



wnn la inwiich A L M Q@ &G, & R, R, Ra, Ro, Rc, W Z1, Z2, Z3
have the sane neaning as defined in claiml, the salts thereof,

parti cul aybyoiom@oslysi ol ogi cal |y accept abl e sal ts ther eptTwirbdroosgani c or
10i norgani ¢ acids or bases. 3. Conpounds according to clainml, nanely
conpounds of formula lb NHNRL N 6 )/ " 3RQ@QRa-64 NR/ VW M
15in which A, L, M @, B, &4, Rl, R6, R7, Ra, Rb, Rc, Whave the sane
nmeani ng as defined in claim1, WD 2010/ é690249PCT/ EP2010/ 052799 152 the
salts thereof, particularly the physiologically acceptable salts thereof

Wi th organic or inorganic acids or bases. 4. Conpounds according to claint,

nanmel y corrpgkgﬂgﬁleof formula lc 5 Structure
Br,
Yeseey >0
21
S ORES
IS ee
22 Q Nei

H H
N N
24 O‘%_Q:"N’ DAHJBO
g Cl
O
O N N
25 o~ Q\’Jf :
Ne N
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26 Q N
N
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27 NCI Cl

N
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inwhich AA L, M al, R, R3, R4, R6, Ra, Ro, Rc, W tl, Z2, Z3 have the
sane neaning as defined in claim1, the salts thereof, particularly

t he physiwbaegiz@blsy acceptabl e salts thereof w th organipeTmp2di@jo8wgani c
acids or bases. 5. Conpounds according to claiml, nanely conpounds of
formula Id inwhich A, L, M al, R, R3, R4, R6, R7, Ra, Rb, Rc, W
have the sanme neaning as defined 15in claim1l, the salts thereof,
particularly the physiologically acceptaple salts thereof with organic or

i norgani c acids or bases. WD 2010/ 100249PCT/ EP2010/ 052799 153 6. Conpounds
according to any of the preceding clains, wherein Wepresents -C(0)-

-5(0) 2-, i eOuUps are bound to t ogen 5of the -NRc- nnlety Vi a
car bon orth%?nEWatonj the salts the?gnpkﬁ%%rtlcularly t he physiologically
acceptabl e salts thereof with organldhorn norgan®€ aci ds or bases.

107. Conmpounds according to any of t ﬁréc ngNéTaynE, wherein Mepresents
Cl_7 alkyl, C397 cycl oal kyl, th Nei oups are optionally

substi t ut ed by one or nore g ;p selected from fluoro, -OH -CN, -NH2,
-0C1_3 alkyl, -sSC1_3 alkyl, aryl % ich latter 15aryl group can be

substi tuted by one or nore substituents selectqﬂ fromhalo, OH -CN, Cl1_3
al kyl, 0C1_3 al kyl (which latter tmoNaI o C,are optionally

substit ut ed bg one or nore quoro ) IkyI C3-7

cycl oal kyl - % al kyl (whic and cycloalkyl groups are
optionally substltuted by o orN re substltuents 20sel ected from fl uoro,
-CN, =0, -NH2, -NH(C1_3 alkyl), hECl 3 al ky02, OH, -0C1_3 alkyl); or

aryl, heteroaryl, 4-7 menbered heteroﬁychoalkyl all of which groups are
optlonally substltuted by one or nor e N ‘jfziﬂaﬁgagjelected from 25hal o,
-CN, 0C1_3 ahkyl, C1_7 alky | ," ‘Wich latter alkyl and
cycl oal kyl groups are optlo i tUt ed by one or nore substituents
selected fromfluoro, - Kyl); 30the salts thereof, particularly
t he physiol ogically acceptable salts thereof with organlc or inorganic

aci ds or bases.
'y ﬁ
32 D Nei
N
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WO 2010/ 100249PCT/ EP2010/ 052799 154 8. Conpounds according to any of the
precedi ng clai ns, wherein R6represents hydrogen; Cl1_5 al kyl,

C3_5cycl ogbkylor@64dal kyl , which latter 5two groups are @ptrigpa@bloy2799
substituted by one or nore substituents selected fromfluoro, -OCH3,
-NH(C1_3 al kyl), N(C1_3 al ky02; the salts thereof, particularly the
physi ol ogi cally acceptable salts thereof with organic or inorganic acids or
bases. 10 9. Compounds according to any of the preceding clainms, wherein
R2, R3 and R4i ndependently represent hde%gen, fluoro, chloro- or -CH3
optionally substituted by one or nore fluorine atons; 15 the salts thereof,
particul arlyy4 ﬁmphysiologically accgﬂhﬂgﬁﬁasalts thereof with organic or

i norgani ¢ acids or bases. 10. Conpounds according to any of the preceding
clainms, wherein 20 Lrepresents - Q) N or -S@0)2NH, which groups are
bound to the 9-nenbered fixged het g¥gal i NégggTbld via the carbon or

sul fur atom gespectively; t Nt S rebf Sparticularly the

| t$=rhereof with organic or inorganic acids or
bases. 11. Conpounds accor di o any of the preceding clains, wherein
30each R7represents hydrogen, hflo, C1_5 al kyl-0O,
C3_5cycl oal kyl - 0C2al kyl -0-, 4-5-nenker gd het er gcycl oal kyl - 0Q2al kyl -0- (in
which [atter three groups thg aIkyINI Y yﬁzgﬂ*heterocycloalkyl

physi ol ogi cal |y accept abl e

fragments areggptionally su t of! re substituents sel ected
from WO 2010/ 100249PCT/ EP20 0 9 155 fluoro, -0Cl1_3 alkyl or by one or
nore Cl_3 al kyl groups, which be optionally substituted by one or nore
fluoro atons); °
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the salts thereof, particularly the physiologically acceptable salts
thereof with organic or 5inorganic acids or bases. 12. Conpounds accordi ng
to any ofwbheioprenedi ng cl ai ms, wherein Arepresents hydipogamr010bsGoal kyl ,
C3-6 al kynyl, phenyl, 5-6-nmenbered 10heteroaryl, C3_6cycloal kyl-00_2alkyl-,
4- 6- menber ed heterocycl oal kyl - 00_2alkyl, phenyl-Cl_3alkyl-, 5-6-nenbered
het eroaryl - C1_3alkyl in which groups the al kyl -, al kynyl-, cycl oal kyl - and
het er ocycl oal kyl -fragnments are optlonally substituted by one or two
substituents selected from R9a 15and the 6heny| t hi enyl and pyri dyl
fragnents are optlonally substituted by one or two substituents sel ected
from ROb; 2P, 2npkeach R9a each ROb indgpehgent!y represents fluoro, phenyl,
Cl_2alkyl, -0Cl ﬁalkyl which [atter two groups are optionally substituted by
one to three fluoro atons; rg resentgﬁln@ependeﬁgﬁy fluoro, chloro, brono,
Cl 2 alkyl, -0C1L_2 alkyl whi ch_Lat Nyho fupe axe optional ly substituted
by one or nordsfluoro; the s figarticularly the physiologically
acceptabl e salts thereof with a or inorganic acids or bases. WO
2010/ 100249PCT/ EP2010/ 052799 1564 18. Conpounds according to any of the
precedi ng cl ai ns, wherein Nrepresents Cl_6 aIkyI C3-6 cycl oal kyl,

4- 6- menber ed heterocycloalk&l 5a||“%f wplch r ojps-are optlonally
substituted by one or nore gr S S8 afie J%{z} -CN, -NH2,
phenyl, -CF3,4€1 2 al kyl, C3 y€l optky b= 1 aIkyI or
phenyl, 5- 6- menber ed heteroar bg of which are optionally substituted by
one or nore substituents |ndepeﬁo.9tly sel ected from 10f| uoro, chloro,

methyl, -CF3, -OCH3; the salts thereof, particularly the physiologically
acceptable salts thereof mnth organi' om |nor a C aC|ds or bases.

1514. Conpounds accordi ng to aNy, of ,p ins, nanely conpounds
of fornula | ed47 b

: o g} t@
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20 in which Arepresents hydrogen, Cl1_6 al kyl, phenyl propargyl, phenyl,
C3_6cycl oal kyl -00_2alkyl-, tetrahydrofuranyl-Co_2al kyl,

pyrrol i diwglh0eo/daddsyl , piperidin-00_2alkyl, pyridyl-Cl_2atkyienoosyosvhi ch
groups the 25al kyl -, al kynyl -, cycl oal kyl - and het erocycl oal kyl fragnents
are optionally substituted by one or nore substituents selected from R9a
WO 2010/ 100249PCT/ EP2010/ 052799 157 and t he phenyl and pyridyl fragnments
are optionally substituted by one or nnrﬁssubstituents sel ected from R9b;
each R9ai ndependently represents fl uoro, éﬁ_Zalkyl, -0Cl_4al kyl in which

| atter 5two groups the al kyl fragnents are optionally substituted by one or

nmore fluoropglApk: €ach RObrepresent s endently fluoro, chloro, brono,
10Lrepresents -@%O)NH— or -S(0)2NH, whngﬁﬂbroups are bound to the 9-

menbered fused heteroaromatic scaffdisd wa the rbon or sul fur atom
respectively; Wepresents -0(0)-, - SOy Esents 01-4 al kyl, 03-6
cycl oal kyl whggh latter twd}ggg;p~ eng nall ubstituted by one or

nore groups selected from flu ,

, -ON, -NH2, phenyl, CF3, 01_2 al kyl,
cycl opropyl -nmethyl ; or 20represdhts oxetanyl or tetrahydrofuranyl, both of

whi ch groups are optionally substi fut ed by a OH3-group; or phenyl, thienyl
both of which are optionally substi¥uted by onejor two substituents

i ndependently sel ected from or g \,,c@crﬁepresent s fluoro,
chloro, bronmpp4CH3, CH2F, OH —N- QOEZ3;
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Rar epresents hydrogen or fluoro; R6represents hydrogen, 01 _3 al kyl,
C3_5cycl oal ky1-00_1 al kyl, which latter 30two groups are optionally

substi t utwog 2000/00890r nore substituents sel ected from f lpge/EP2010081139
-NH(01_3 al kyl), N(01_3 al ky02; WD 2010/ 100249PCT/ EP2010/ 052799 158

R7- Z2r epresents hydrogen, halo, -0Cl_5alkyl, in which latter group the
alkyl is optionally substituted by one or nore fluoro atonmns;

5R7R7- z3i ndependent | y represent hydrogenbﬁ%r fluoro; the salts thereof,
particularly the physiologically acceptable salts thereof with organic or

i norgani ¢ acids or bases. 1015. Conpounds according to any of the preceding
claims, nang{ymfeanpl eStructure Br  gyyclfde Exanpl eStructure 21 22 23 24
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WO 2010/ 100249PCT/ EP2010/ 052799 172 Structure the salts thereof,
particularly the physiologically acceptable salts thereof with organic or

i nor gani cweotgiooss9bases. 5 16. Conmpounds accordi ng toTtamryo1ofosisbe
preceding clains for use as pharmaceuti cal s. 17. A pharmaceutica
conposition conprising at | east one conpound according to any of clains 1
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the salts thereof, particularly the physiologically acceptable salts thereof with organic or

inorganic acids or bases.

16. Compounds according to any of the preceding claims for use as pharmaceuticals.

17. A pharmaceutical composition comprising at least one compound according to any
of claims 1 to 15 in admixture with a pharmaceutically acceptable adjuvant, diluent or

carrier.
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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.

19. Use according to claim 18, wherein the condition to be treated and/or prevented is

pain.



