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DERI VATI VES FI ELD OF THE | NVENTI ON The present invention relates to new
conpounds, to pharmaceutical fornulations 5 containing said conmpounds and to
t he use of sai dwoon@amses in therapy. The present i nvent ir/skzooddverssr el at es
to processes for the preparation of said conpounds and to the use of '
internmediates in the preparation thereof. 1D BACKGROUND OF THE | NVENTI ON Pai n
sensation in mammals is due to the activation of the peripheral teT&i-ng.lz‘UUz)f

a specialized REPLHEQHM?@AZBEE Bgﬁﬁg{l&%neur ons known as noci ceptors.

Capsaicin, the active ingredrent 1'n hot peppers, produces sustained
activation of nogREPRIPOISE BPMPERTRIN Produces a 15 dose-dependent pain
sensation in humans. Coning of the vanilloid receptor 1(VRL or TRPV1)
denonstrated that VRL is the nol ecular target for capsaicin and its

anal ogues.  ( Cat-fy M&mﬁ%h&%%ﬁ%@mﬁo brmablhidh Sortrbfhidls V- 389 P

816-824). Functional studies using > that it is also activated by
noxi ous heat § tdoswiningsaidgpmpeuads amd)to thg e of stiéeompebndsrinthetipy. The giesandr s

(Tomi naga, M, Cgf li&?ﬁu%el" 1§ibs 3/prochEL 1B thd tio¥ ofshid Gt it e
Expressi on of Vng_leirns al so _rreeguﬁ atpéoti a%t er pé??%%‘eor 312 ne%vgggg%éngeéoeutsﬁe type
t hat | eads to nedfriegrmediates ipdheprepamsion thereoberties of VRL nake it a highly

rel evant target for pain and for diseases involving inflammtion. Wile
agoni sts of the VRL receptor can act as anal gesics through nociceptor
destruction, the use of agonists, such as capsaicin and its anal ogues, is
limted due tp tperk Wﬁﬁé THEENVENDiOR! ty and induction of hypotherma. 25
| nst ead, ager%é)s tﬁatGEPoc tﬁe activity of VRl should prove nore useful.

Ant agoni sts would nmmintain the anal gesic properties, but avoid pungency and
neurotoxicity si S manid 4 Pl i .phi bi @k dals are
believed to be o p%%%ﬁﬁ%lm useﬁ%)lgrE%%é”%arghgt}{rgrﬂe?ﬂt%%h&%? prodp?ﬁyo?gxi s of

di sorders such aspeqialized papylatien efl sensoryimgurons knowf hamnsiceporp. Capsaicimuhreactive  or.i gi n

bost - operat i ve. J0PELPR NG pbeefsiaices b IR Sofor bl o iTbrdiies
304(1):56-62)s |dosexdebendentpairosendation imhumassr Glonipg pitbe vandividrscaptor d (VB 1 pei vic

pain, CYSLILIS, iyt aRGhsRR VR s Ml ndidRiR rarpe PG G bl Atlodulde |1 ke,
as well as neuropathi’c pain guch as Scratl a, di q5et! ¢ neur opat hy,
(Caterina,M.J., Schumacher,M.A., et.al. Nature (1997) v.389 p 816-824). Functional

studies using VR1 indicate that it is also activated by noxious heat , tissue acidification)

and other inflammatory mediators (Tominaga,M., Caterina,M.J, et.al. Neuron (1998) v.21,

20 p.531-543). Expression of VR1 is also regulated after peripheral nerve damage of the type
that leads to neuropathic pain. These properties of VR1 make it a highly relevant target for
pain and for diseases involving inflammation. While agonists of the VR1 receptor can act
as analgesics through nociceptor destruction, the use of agonists, such as capsaicin and its
analogues, is limited due to their pungency, neurotoxicity and induction of hypothermia.

25 Instead, agents that block the activity of VR1 should prove more useful. Antagonists would
maintain the analgesic properties, but avoid pungency and neurotoxicity side effects.
Compounds with VR1 inhibitor activity are believed to be of potential use for the treatment
and/or prophylaxis of disorders such as pain, especially that of inflammatory or traumatic
origin such as arthritis, ischaemia, cancer, fibromyalgia, low back pain and post-operative

30 pain (Walker et al J Pharmacol Exp Ther. (2003) Jan;304(1):56-62). In addition to this
visceral pains such as chronic pelvic pain, cystitis, irritable bowel syndrome (IBS),

pancreatitis and the like, as well as neuropathic pain such as sciatia, diabetic neuropathy,



WO 2004/ 100865 PCT/ SE2004/ 000738 2 H V neuropathy, nultiple sclerosis, and
the like (Walker et al ibid, Rashid et al J Pharmacol Exp Ther. (2003) Mar;
304(3):940-8), are potential pain states that could be treated with VRI

i nhi bi tonThese worpmundes are al so believed to be potenti aldcy/sazed/ash738 or

i nfl ammatory di sorders |ike asthma, cough, inflamuatory bowel disease (IBD)
(Hwang s and Ch Cuff Opin Pharmacol (2002) Jun; 2(3):235-42). Conpounds with
VRI bl ocker activity are also useful for itch and skin diseases |ike
psoriasis and for gastro-esophageal reflux disease (GERD), enesis, cancer,
urinary inconti nléﬁgeeumathwp@la@lﬁﬂw:w&db@hke (W‘@ﬁg‘@h‘b& ashidzre § nt (2001)
Jun; 87(9):774-9, PﬁﬁﬁicbﬁﬁipmQZ@)MJW@?M&@P%L&H&] il ?tegtmtcoM&faXI s of

inhibitors are al so of potential use for the treatmnment and

the io effects ofeaedpdthifil mblmeh%wmmuad%m alraebelinysd e be wtwlalﬂmp%bbs
acids or heat (Spghh@sbry d:&kdi}s 1ike adchthd, Q@Jgh@ﬂﬁ&ﬁxﬂ%}tb@lbo%led&cﬂei‘ia@? (maﬁ%se cul

treatnent of tolerance to activators tors may
in the treat nmentangfOh (ﬁi{l‘e@BmleﬁlmaCQi&@?k-ﬁ%ﬂ@h@%&?)nC‘PIEIP%!U@dMﬂbVRl blogkeer stiti al

cystitis. 15 DET@[]%DEWE:P ﬂ‘og\l!cl%ld-gkiﬁ disls\%@‘ﬁ!e% aﬁ’cpﬁoﬁgésSQ 0&) eqr esent

invention is to provi ounds exhibiting an Ibrtory 'ty at
the vanilloid ret8pxdipease ). enRSiseanaas. juynary eonfinencg @ad hyporet velladderat  t he

C 7 atomof the \hi&;@mm ﬂ?@'ﬁlt@zdmmn%ﬂ@wﬁ §'SQdTFa 'mmt ﬁ, ?ﬁﬁ&i‘%zhﬂseifo' cacy.

The pr esent i nvent rovi des COTT?OUI'I OI‘ITU

_Rs 2 R(R) , (CHnVRL mhlbzgrs@te)also

10 effects of exposure to VRI activators like capsaicin or tear gas, acids or heat (Szallasi
ibid).

A further portential use relates to the treatment of tolerance to VR1 activators. L

potential use for the treatment and/or prophylaxis of the

VR1 inhibitors may also be useful in the treatment of interstitial cystitis and pain relatedto .
interstitial cystitis.

15
DETAILED DESCRIPTION OF THE INVENTION

The object of the present invention is to provide compounds exhibiting an inhibitory
20  activity at the vanilloid receptor 1 (VR1). Especially, derivatives substituted at the C-7

atom of the benzoimidazole ring show a significant increase in efficacy.

The present invention provides compounds of formula I

Ry N

>—F’ H
N Neer
R p)\ (CHZ),,—(O

25 ™
wherein:
R! is H, NO,, halo, NR°R’, C\.salkyl, Cz.salkenyl, C.¢alkynyl, Cy.ghaloalkyl,



wherein: R is H N2, halo, NR6R7, Cil.6al kyl, C2.6al kenyl, C2.6al kynyl,
Cl. 6hal oal kyl , WD 2004/ 100865 PCT/ SE2004/ 000738 3 Cl1. 6hal oal kyl O,

R60Co, al kyl , R6CO, R6000 or CONR6R7; mis 0, 1, 2 or 3; R2is N2, halo,
NR6R7, (. bal kyl, C2_6al kenyl, C2_sal kynyl, C, _bhal oal kyl, C, . bhal oal kyl G,
cyano, R6CCoaal WM20040B6 R6000, R6CONR7, R6R7NCO, R8SO2, PCI/SRIBOMEINS

aryl Co- 6al kyl or heteroaryl Co6al kyl ; R3 and RO are each independently H or
Cl.aal kyl; pisO,1or2; nis0,2,30r4;, R5 is ¥ ioalkyl, Ceaoaryl Co. 6al kyl,
C3. 7cycl oal kyl Co- 6al kyl or C5.6heteroaryl C'alkyl, 10 whereby any aryl,

het eroaryl or cy t7eroaryl C3. 7cycl oal kyl
or C3. 7heterocyc 16§$@50E§%@ﬁ%0%@%my ut ed vmth one or nmore A
Ais H OH NO2,meyn,2d3C0 R60( CO) hal o, Cl_6al kyI NR6R7, Ctbhal oal kyl ,
;... Cl1_6hal oaI R60 hydr 6 02, R8SO2HN,

CS-6aryl O or @i\gohf‘a]o%‘kﬁﬁdé Ty, é@%&%ﬁ%@b@%&w‘}a@ﬁ%r Cl. 6al kyl ; and
R8 is NR6R7 or Qi.ﬁad»dnﬂo o@ﬁnosafcb(swalmlmwmomda‘s{dm@ Riveyeof . 20

One enbodi rrent 8 rel at e onmpounds of formula | wherein: R
is H halo, Sb%ﬁ*’ aikypf? r heisroaky §¢ Wﬁ G . 6hal oal kyl O, R60Ca6a] ky! ,

R6CO, R6000 or m%emhnﬁdegeﬂem@,ﬁsﬂj,wkm, hal o, NR6R7, Gi.bal kyl,
Cl_bhal oal kyl o 6000, R6CONR7, R S02, 2s R8SC2HN or

heteroaryl C0. bal%p *and R9 are each independently H or Ci.aal kyl; pisO;
ni sO; nis0,2,3 or4;

R’is Ci.10alkyl, Ce.10arylCopgalkyl, CascycloalkylCosalkyl or CssheteroarylCogalkyl,
10 whereby any aryl, heteroaryl or cycloalkyl may be fused with aryl, heteroaryl,
Cs.zcycloalkyl or Cs;heterocycloalkyl, and which R} may be substituted with one or more
A; :
A is H, OH, NO,, cyano, R°CO, R%0(CO), halo, Cy.salkyl, NR°R, C, shaloalkyl, ST
C).ghaloalkylO, R®0OCy.galkyl, hydroxyCj.ealkyl, RBSO,, RESO,HN, Cs.garylO or
s CONR®R’;
R®and R’ are each independently H or Cy.galkyl; and
R® is NR°R’ or Cy4alkyl,

or salts, solvates or solvated salts thereof.

20 One embodiment of the invention relates to compounds of formula I wherein:
R is H, halo, NR°R’, C).satkyl, Cyghaloalkyl, C; shaloalkylO, R%0Cq.salkyl, R°CO,
R°0CO or CONRR’;
misQorl;
R?is NO,, halo, NR®R, C,_galkyl, C;.chaloalkyl, cyano, R°OCO, R’CONR’, R*SO,,
25 RESO,HN or heteroarylCg galkyl;
R? and R’ are each independently H or C;4alkyl;
pis0;
nis0;
R? is Cy.10alkyl, Ce-10arylCo.salkyl or Cs.gheteroarylCosalkyl, whereby any aryl may be
30 fused with Ca.xcycloalkyl or Cs7heterocycloalkyl, and which R’ may be substituted with

one or more A;



R5 is C _loal kyl, C6_ioaryl Co.6al kyl or C5.6heteroaryl Co. 6al kyl, whereby any
aryl may be 30 fused with C3.7cycl oal kyl or C3. 7heterocycl oal kyl, and whi ch
R5 may be substituted with one or nore A, WO 2004/ 100865 PCT/ SE2004/ 000738 4

A is H cyano, kal Reydbdds. C .6al kyl, NR6R7, Cl.6hal oal kyl Isfliadeea! kyl O
R60Co- 6al kyl , hydroxyC . 6al kyl, RBSO2 or C5.6arylO R6 anlan% areueach

i ndependently Hor G .6alkyl; and R8 is NRgR7 or G .4alkyl, s or salts,
sol vates or solvated salts thereof. In another enbodi ment of the invention
t he benzoi m dazole is substituted with 0, 1, 2 or 3 groups R, wherein the

nunber of R substid Husaicshil6, NBS iy ek NIFR id) ghal ki, O Halba R, REOC, Gfitpodi ment

of the invention mis O qor lg 10 In a further enbodi nent of "'the invention R
i s hydrogen or h%ﬁd&?’Wthsa@db K& bdi ment Ri is hydrogen. In a further

enbodi nrent R i SRY4dnd® @re eBh im‘pe,h@mgqi{gp@,%qlk?ﬁm t he group conprising NO2,
hal o, NR6R7, G ra,{,k¥:lk,6 £ 4hal oal kyl, G . 2hal oal kyl O, cyano, R6CCo. 4al kyl ,
R6CO, R6000, ReCENERFR RewfuekylRBS02, is RESRHN, ~aryl Co. 6al kyl and

heteroaryl ang Whah®, folvatesdpshblValedRhl® thasds, | ndependently H or G 4al kyl and Rs
Is NR6R7 or Cl_3al kyl. In one enbodinment of the invention R2 is nitro. In

anot her enbodi mrent R2 is hal o, which halo may befluoro, bronmo or chloro. In

yet anot her enbogliabifitr eatbobifnd of WR3HVeRtonTRe behzditnidaitid B 3hsHiuted WIHh@DE 2 0r3
enbodi ment R2 is 20 fluoroal kyl, whereby the alkyl may be substituted with 1

to 6 fluoro aton®PURSR awbsrsinthe ByBbdoAR ntubpituents isdesignatedtbyf the ierm Fe Ingnether

cont ai ni ng fl uor gaRidiydnt of tB8 inléntbPARE B¥t1. trifluoronethyl, fluoroethyl,
di fluoroethyl, trifl uoroet hdy tetrafluoroethyl and pentafluoroethyl. Ina

|, ¢ ! .
further enbodf melfta fagher smpgdimens pfthe !ﬂWW%R&Sé%@&nr@h@JORz is selected from

the group 25 CORSJeBirother éMtolithent RYiB ¥ydrogeh AR Y% urdRFertoaifeaPi! is lldroanot her
enbodiment R2 is nmethyl. In yet another enbodinent R2 is a carboxylic acid

al kyl ester. In another enbodinent R2 is' carboxylic acid nmethyl ester. In

yet a further enfoghymikiefid frémaherodpQRBibriigdNd;, hdlf, MR’ KRAMI NENhabiiyiS an .
' C1.zhaloalkylO, cyano, R*0Cy.alkyl, R°CO, R®°0OCO, R*CONR’, R°R'NCO, R*S0,,

15 R®SO,HN, arylCy.salkyl and heteroaryl and wherein R® and R” are each independently H or
Cj4alkyl and R® is NR®R’ or C;_zalkyl.
In one embodiment of the invention R? is nitro.
In another embodiment R is halo, which halo may be fluoro, bromo or chloro.
In yet another embodiment of the invention RZis C,.zhaloalkyl. In one embodiment R?is

20 fluoroalkyl, whereby the alkyl may be substituted with 1 to 6 fluoro atoms,
In another embodiment R? is selected from the group containing fluoromethyl,
difluoromethyl, trifluoromethyl, fluoroethyl, diflucroethyl, trifluoroethyl, tetrafluoroethyl
and pentafluoroethyl.
In a further embodiment R is Cy.4alkyl. In one embodiment R? is selected from the group

25 consisting methyl, ethyl, propyl and isopropyl. In another embodiment Ris methyl.
In yet another embodiment R? is a carboxylic acid alkyl ester. In another embodiment R%is
carboxylic acid methyl ester.
In yet a further embodiment R? is a sulfonyl group. In one embodiment R?is an
alkylsulfonyl, (alkyl)aminosulfonyl, (dialkyl)aminosulfonyl or an alkylsulfonylamino.

30 In another embodiment R? is methylsulfonyl, ethylsulfonyl or propylsulfonyl.
In a further embodiment R? is methyl-aminosulfonyl, (dimethy!)-aminosulfonyl, (diethyl)-

aminosulfony! or (methyl, ethyl)-aminosulfonyl.



al kyl sul fonyl, (al kyl)am nosul fonyl, (dialkyl)am nosulfonyl or an

al kyl sul fonylam no. 30 In another enbodi nent R2 is nethyl sul fonyl,

et hyl sul fonyl or propylsulfonyl. In a further enbodinent R2 is

met hyl - am nosul Wanyob4/100885 et hyl ) - am nosul fonyl , (di et hyl) - p@RBIGSdeIBNY| OF
(et hyl, ethyl)-am nosul fonyl. WO 2004/100865 PCT/ SE2004/ 000738 5 In yet
anot her enbodi nent R2 is nethyl sul fonylam nb. I n one enbodi nent R2 i s am no,
al kyl am no or dial kylarnino. In another enbodinment R2 is nethylam no,

et hyl am no, propylam no or isopropylamno. In a further enbodinment R2 is

di met hyl am no orlngetaneihersrmbadiment Ris pethylsyifonaminenbodi ment R2 is a

carboxam de. In Shiah 1. B2 1S ; Ii ; gfahode pent R2
is cyano. In onemgrﬁr%odi nenétmﬂRZ]s%dg’ ﬂ@?ﬁ'ﬁﬁﬁ‘@%‘ﬁ”ﬁﬂéﬁﬁ@%%@°l ma(r;i’g E‘Za is
tetrazol yl . One Te¢hdaming ethylpmind propyleminpionisonrenylamino. fma futherembddimenit Kos mul a |

wherein R3 and Rfyah@amih8 oF; RidoS 0 and n is 0. In another enbodi nent R3
is methyl or et rr}ylln ?n a Pur'?ﬁgl? er?bodi ment R3 is nmethyl. In one enbodi nent
n

of the invent§ orin®e anathajembadimgnt R’jina catkoxprmide.dnberckinthedimeRER] is acsgllemited i 5
fromthe group %Q?ﬁrﬁkﬂ}%dﬁﬁ#ﬁywisﬁfﬂx.h propyl, butyl, pentyl and hexyl. In

a further enbodinment R5 1s hexyl. 1n }/et anot her enbodj nent of the invention
R5 is C6_i oaryl dnon¢ ¢ytodimant Rhis mhgtetoaryl. &ndnother ambodiment R” isfeerazniylimor e A, 20 | n
one enbodi nent of the invention R5 is phenyl Cadal kyl, which nay be
substituted by one or nore A In another enbodinent R5 is phenyl| nethyl or
phenyl et hyl and Quejembodiatentcaf ghe ifivention thlateglosampeusds dffoinmua hwliegein BT ar@Rilacal ky!l |

Cl. 4al kyl and, Clz4 d &, enbodi nent of the invention relates to
conpounds of q‘% or w@jﬁb\%ﬂe%i n RS is 25 C6. loaryl fused with C3.7cycl oal kyl

or C3. 7heterocycl oal kyl, which may be substituted with one or nore A In

anot her ermbodi Moy b dier bRpBBBON R® LAY B b1 CRarfHIPL AL REYs Kty N1 I

het erocycl e contalns one or nore het’eroatons selected form ]O I n yet
anot her enbodi nent R5. is: phenyl. fused with dioxane. 30 In yet a further. .

embodi ment RS i s, BREHodlEAES i ihlention REXE, QA anoltdr SRESAIGEn: RIRGLARN
15 from the group consisting methyl, ethyl, propyl, butyl, pentyl and hexyl. In a further
embodiment R® is hexyl.

In yet another embodiment of the invention R’is Ce-10arylCoaalkyl, which may be
substituted with one or more A. -

20 In one embodiment of the invention R’ is phenylCo4alkyl, which may be substituted by
one or more A. In another embodiment R’ is phenylmethyl or phenylethyl and A is

selected from the group consisting halo, Cy;haloalkyl, Cy4alky! and C;_4alkoxy.

One embodiment of the invention relates to compounds of formula I wherein R® is

25 Cg.oaryl fused with Cs scycloalky! or Cssheterocycloalkyl, which may be substituted with
one or more A.
In another embodiment R® is phenyl fused with a Cs_gheterocycloalkyl, which heterocycle
contains one or more heteroatoms selected form N and O. In yet another embodiment R is
phenyl fused with dioxane.

3 In yet a further embodiment R’ is phenyl fused with Cs.¢cycloalkyl. In another embodiment
R® indanyl.



R5 i ndanyl. WO 2004/ 100865 PCT/ SE2004/ 000738 6 One enbodi nent of the
I nvention relates to conpounds of formula I wherein R5 is phenyl, which may
be substituted with one or nore A In one enbodinment R5 is phenyl. In another

enbodi ment RS i yoPfakumdseubstituted with one or more A 5 4 s‘%zJok’/BJoJ}}ﬁr
enbodi ment R5 is phenyl substituted with one or nore A whi 0(1 I's selected

fromthe group conprising hal o, alkoxy, halgal koxy, hal oal kyl, aI kyl ,
al kanol, cyano, phenoxy, al kylsul fonyl and (di)al kylam no. | n anot her
enbodi ment R5 is-substitituted by 1, 2, 3 or 4 A In one enbodinent R5 is

substituted by 1ower&o&mehmfamhb@noreﬁhadtmmpomnds of forhelh I WHéreidl ROYs phedyl, 1 0 1 N
one enbodi nent A %? sel gcCt m t he roup consisting fluoro, iodo, chloro,
bromo, et hoxy, VRfhERYbe g ?q‘“?t H’g dMf | uor omet hoxy, trifl uoronet hoxy,

tﬁt raf | uor(r)]elt horﬂhoneaiﬁbdﬂﬁhenéjﬂf mﬂhenypr opyl bu;\yl , thr ox?/rgt gyl , cyaPo, ]

phenozynet hyl sul f on and _di net am_n s A further enbodi nent of the

i nvention relate él’?f H‘gBﬂH‘Gg‘EJ@Pwd‘?@P ?‘r'flﬁ‘fg 08¢ FUP°™ Fonsi st i ng

ﬁfg E: uor o- js ??hh??ﬂhep&ﬁﬁ?d;]ﬂlerﬁke %pheﬁymxbaxhhtaemh aﬂmgwreA Mg}hﬂﬁﬁleﬂﬁrgje t
uor o- i fl uorone enzi m dazol -1 -yl )acetam

e 20N 3. Ol U BB EOBERAGE 0 ik fasalforFelhlkyin R AL grea et am de.

N-(3 - Cg | or o- ghefid@yhQkyl3tdondany td)alkylemingl tro-1 H-ben z i m dazo I-1-y I)

acetam de,

N-[3-(Difluor on‘e{"t‘?B%W‘ﬁH’é’ﬂ?f‘T“‘é{ (is7sulptitiged by I 3m 4141 43 Bre embogiment R s de,

N- [ 3- Met hoxy- 5- ( dubktfuhtedbyorTex 2y Th aRétRer bbaiitent Al sudstitlte@8y2lam dazol - 1-yl) aceta
m de, N-(3,5-Difluorophenyl)-2-(7-nitro-IH benzi mdazol-1-yl)acetam de, 25

2-(7-Nitro-|1Hbenzi m dazol -1-yl )-N-[4-(trifluoronmet hoxy)phenyl ] acet ami de,

2-(7-Nitro-1 In one embodxment A is selected from the group consisting fluoro, iodo, chloro, bromo,
H benzi m dazol -1-yl)- N[ 3-( 2, 2-tetrafl uoroet hox )phenyl acet am de,

N- (4-terr-Butyl pRERYY) et W?'“ﬁP?’PB‘ethVWﬂé?fﬁlF‘ﬁq‘ﬂ%’(zﬁll “T%Wﬁha’@é elralgpgoethoxy,
N- [ 3- (1- Hydr oxy efbii1) i@ prbgyl, dufyl, hidrbkyRihyl e 86 ZhBi i gmethyduliohyiamet an-de,

dimethylamino.

A further embodiment of the invention relates to compounds selected from the group
consisting
N-(3-Fluoro-4-methoxy-phenyl)-2-(7-nitro-1H-benzimidazol-1-yl)-acetamide,
N-[2-Fluoro-4-(trifluoromethyl)phenyl]-2-(7-nitro-1H-benzimidazol- 1-yl)acetamide,

20 N-(3-Chloro-4-iodophenyl)-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
N-(3-Chloro-4-methoxyphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-[3-(Difluoromethoxy)phenyl]-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
N-[3-Methoxy-5-(trifluoromethyl)phenyl]-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
N-(3,5-Difluorophenyl)-2-(7-nitro- 1H-benzimidazol-1-yl)acetamide,

25 2-(7-Nitro-1H-benzimidazol-1-yl)-N-[4-(trifluoromethox y)phenyl]acetamide,
2-(7-Nitro-1H-benzimidazol-1-yl)-N-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]acetamide,
N-(4-tert-Butylphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-[3-(1-Hydroxyethyl)phenyl]-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
2-(7-Nitro-1H-benzimidazol-1-yl)-N-[4-(triflucromethyl)phenyl]acetamide,

30 N-(3-Chlorophenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-Hexyl-2-(7-nitre-1H-benzimidazol-1-yl)acetamide,
N-(3,4-Difluorophenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,



2-(7-Nitro-1 Hbenzi mdazol- |-yl)-N[4-(trifluoroneth yl)phen yl]

acetam de, 30 N-(3-Chlorophenyl)-2-(7-nitro-|H benzi m dazol -1-yl)acetam de,

N Hexyl -2-(7-nitro-1 H benzini dazol -1-yl)acet ani de,

N- (3, 4-Di fl uor op¥@etps/3oosss ( 7- ni tr o- | H benzi m dazol - 1- yl ) aceperrsEtaqs/oMiEss

2004/ 100865 PCT/ SE2004/ 000738 7

N- (4- Cyanophenyl )-2-(7-nitro-1H benzi m dazof-| -yl ) acet am de,

N- (2, 3-Di hydro- 1, 4- benzodi oxi n-6-yl )-2-(7-nitro-1H benzi m dazol -1-yl)acetam d
e, N-(2-B ronobe 2-(7-nitro-1 Hbenzim dazo |-1-yl )acetam de,
2-(7-Nitro-1 H%ﬁﬁ%ﬁ"&ﬁ%ﬂb’n‘? =(Jmitron] H-benzimidazph bylacetamide) benzyl | acet ami de, 5

N- (4- Met hyl pyr i diviez, 2Ditydro2t,§-BerzbdibAin EH)PRZhitkb-dA2ARhzithidkb ol ACH et fide,
N ( 3- Q/anophenyy%ﬁ%ﬁ (7-nitro-I H benzi m dazol -1 -yl )acet am de,

(3, 5- Di net hox {Amobenzyh -2 mitep- | Hsbenzipidazoli iy Bicermidey acet ani de,
4- Met hox yph@(’bﬂhx)trozlﬁ BenBintid220111-¥h lwqaqmm&%edhyl xi,hﬁ&%ﬁm de, 10

3- Et hoxyphenyl| 0-1 H benzi m dazol - 1-y acet am

7- e,
3, 4- Di net hbx%ﬁ%ﬁ’;‘?ﬁﬂl@n@?%ll‘? - P‘Wﬂé’r”fﬂﬁﬂ%ﬂ YD“W*}‘@!@N am de,
7-Ni tro- 1H bemzi. U&Qﬁﬁl@nrﬁ-‘zw%r&}l‘(Iﬁb&zéﬂ&izbﬁﬁ}l@&mnw ) acet ami de,

7-Nitro-1 H benzi m dazol - 1- N-[3-(trifluoronet hoxy)phenyl] acet am de,

7-Nitro-| H bel$3: ?rPeraitB?m'l'QnWjZ =(Renytep- Bhbengimigasplehylacelemidsni de|
4- Butyl phenylbm?-wfeaxom ;Ihéﬁ)mtiﬂ(m{i&llmﬂéﬁﬁmcraﬂa Jlyyaceagd de, is

(
(
(
-(
-(
{
(2- Fl uoro-4-iodo -nitro-1 H benzi m dazol - 1-yl') acet am de,
-(7-Nitro-1H belﬁif Pnﬂ) 29(7)mm 1 B-benzimidpzedd yhacersids phenyl ] acet ani de,
E4 Met hoxyphernyl3, 45151;(1%6}4 éﬂ?d%bﬁ?%%m _Hazhidakol]-yiGdcthAMede.

(

[

[

- (

(

y

-(

7-Ni tro-1H benzi ni dazol henoxyphenyl ) acet am de,

4- Br ono- 2- f | ubfToiStreri- SQHQUTEW?JrH]b I?'+4l§e1ﬁme§hpwbﬁwl)i®§ﬁw%€cet anide, zo

3- (Met hyl sul fzzmrhmn@ﬂwnk mgdf(zgl'ﬂjrlz msl(ﬁnh&%hﬂﬂb hyifacathmhag et am de, .
4- (I\/Ethylsulfon I)phengﬁn -(7-nitro-I" Hbenzim !{ 1- yl)acetam de

7-Ni t r o- | H beh&rNitedFt M‘WON YlltN(@rﬁhFﬂoﬁm"GFbéXaW%nzyl ] acet ani de; -
4-tent-Butyl bg Jg&nhf)&rpaer( f-D{rkio- it RARTAL 3Dlerafsad,) acet ami de, N (2, 3-d

dro-1 Hinden- tro-1 benzi m dazol - 1-yl' )acetam de, 25

7-Ni tro-| Hs beM£3- UG@z‘bIOdQPhW))ll T D!“?ﬂﬁr"fcmmlﬂwl)ﬂm%l ] acet ami de,
2-(7-Nitro-1H-benzimidazol- 1-yl)-N-[2-(trifluoromethoxy)phenyl]acetamide,

N-(4-Methox yphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
2-(7-Nitro-1H-benzimidazol-1-yl)-N-(2-phenoxyphenyl)acetamide,

NTZWZZZNZENZZNNNZZZZ

N-(4-Bromo-2-fluorophenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
20 N-[3-(Methylsulfonyl)phenyl]-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
N-[4-(Methylsulfonyl)phenyl]-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
2-(7-Nitro-1H-benzimidazol-1-yl)-N-[4-(trifluoromethyl)benzyl Jacetamide,
N-(4-tert-Butylbenzyl)-2-(7-nitro- 1H-benzimidazol-1-yl)acetamide,
N-(2,3-dihydro-1H-inden-5-yl)-2-(7-nitro-1 H-benzimidazol-1-yl)acetamide,
25  2-(7-Nitro-1H-benzimidazol-1-yl)-N-[4-(trifluoromethoxy)benzylJacetamide,
N-(4-Isopropylphenyl)-2-(7-nitro-1H-benzimidazol-1-yl}acetamide,
N-(3,4-Dimethylphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-1,3-Benzodioxol-5-yl-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-[3-Bromo-4-(trifluoromethoxy)phenyl]-2-(7-nitro- 1H-benzimidazol-1-yl)acetamide,
30 N-(3-Fluoro-2-methoxyphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)acetamide,
N-(3,5-dimethoxyphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)propanamide,
N-(3-Ethoxyphenyl)-2-(7-nitro-1H-benzimidazol-1-yl)propanamide,



4- | sopropyl phenyl )-2-(7-nitro-| H benzi m dazol -1-yl ) acet am de,
3,4-Dineth yl phenyl)-2-(7-nitro-1 Hbenzim dazol- | -yl )acetam de,
, 3- Benzodi oxol -5-yl-2-(7-nitro-1 H benzi m dazol -1 -yl )acetam de, N
3- Brono- 4- (tri Momossaessoxy) phenyl ]-2-(7-nitro- | H benziggr/seE2004/000738
azol - 1-yl )acetam de, 30

N- ( 3- Fl uor o- 2- met hoxyphenyl )-2-(7-nitro-1 H Benzi m dazol - 1-yl ) acet am de,
N- (3, 5-di net hoxyphenyl ) - 2- (7-ni tro-| H benzi m dazol - 1-yl ) propanan de,

N- ( 3- Et hoxyphenyl )-2-(7-nitro-1 H-benzi m dazol - 1-yl ) propanam de, WO
20041100865 PCT/ 2£bDiseer Hhbemignidgobl-yh-N3t ¢riflupramstiyhphienyiipropanamide,

-yl)-N-[3-(trifln Bglmh@m RS YL (7 R AL I-
N- (3, 5- Di net hyl phgn ]? n?pro( II—I—bengfnr%gﬁaazzg !P'l)acet)melll(l:decf am de,

2-(7-Nitro- 1H b%ﬁkxlﬁmb& nzmndszloylﬂD{ABB((trrﬂumowﬁwmenylﬂa):gmﬂyJ] acet ani de,
2-(7-Brono-1 Hb@-@iBfﬂnﬂﬁﬁ?ben]udﬁhazoM gﬁbﬁsobmfgﬁexséng@cxéaﬁﬁ am de, s

2- (7- Brono- 1H- benzi m dazol -1 -yl) § etam dé, 2-(7-Brono- 1
H benzi mi dazél - 111435011!9-‘{%%’{2?'1"\‘14?81) ot M?%QWW}'D%G‘@M% de,
2-(7-Chloro-1Hbg Bmuq)alze@benlmmhazoi\h Fb?d&lf% gﬁmw

2-(7-Chloro-1I H-ben2| m dazol - -(tritluor yl eh yI] acetam

de. 2. (7-cnl 0r021(7ﬁcb]9f9z11¥rbﬁ&mﬁazl?¥w5) SR h T, arr o
2-(7-Cnl or - | 4 baericbaR bekblaott YR Ao ﬁ’?ﬂi}‘f”qgi‘“&é‘s*n!‘%acet an de.

2-(7-Methyl -1 H-ben2|m azol - -

N- (3, 5- Di net hoxy%lﬁ'éﬁ?b)&lﬂ-t’wmﬂ#?l I-ID%QrmfPthmmaﬂ)ﬁlcetﬁmlﬁb) acet am de,
2-(7-Meth yl R YR | ] acetam de,
N (2, 3-Di hydr% 'i‘ﬁ?f%ig?lﬁﬁf@nu&%%l %ré’%ﬁ'@i&lﬁ%enz?% azgw %iﬁ%?%/lcet am de, is
Met hvl 2-(7-Methyl- IH-benzmndazol 1-yl)-N-(4-methylphenyl)acetamide,

1-{2-[(3, 4-di net 7-car boxyl at e,
Vet hyl 11 2+ (2, o0 e ar aurb Rl EoUhart L bl AR Macasiug. !

benzi m dazol e- 7-
car boxyl ate, Met ByT-Methyl- BH{bermm@Mol tbt)'!);N betinifjuoyemritybiphenyacotamidel RE
}-IH—benzim’dazo RE

[ 3- met hoxy-5- (tri f égjr]gyﬁgt? h%r?'y mm%% 1]1#&8%35 (;)/ll Byl)ﬂcﬂa%e’

benzi mi dazol es7- Mgrhybkyz ﬁﬁé-dlmhﬁpheng_l)f{rmno] 2—oxoethyl} 1H-benzimidazole-7-carboxylate,

2-[ (3, 5- di met hoxyphiey k) B8 AR)a@1 A%RRh BWackind) - SE0A} T HazRlifidizal &3 boxy! ate,
carboxylate,
Methyl 1-{2-[(4-tert-butylbenzyl)amino]-2-oxoethyl }-1H-benzimidazole-7-carboxylate,
Methyl 1-(2-{[3-methoxy-5-(trifluvoromethyl)phenyllamino}-2-oxoethyl)-1H-

20 benzimidazole-7-carboxylate,

Methyl 1-{2-[(3,5-dimethox yphenyl)amino]-2-oxoethyl } -1 H-benzimidazole-7-
carboxylate,

N-(3,5-Dimethoxyphenyl)-2-{ 7-[(dimethylamino)sulfonyl]-1H-benzimidazol-1-
yl}acetamide,

25 2-{7-[(Dimethylamino)sulfonyl]- 1H-benzimidazol-1-yl }-N-[3-
(trifluoromethyl)phenyl]acetamide,
N-(3,5-Dimethoxyphenyl)-2-[7-(propylsulfonyl)-1H-benzimidazol-1-ylJacetamide,
2-[7-(Propylsulfonyl)-1H-benzimidazol-1-yl]-N-[3-(trifluoromethyl)phenyl]acetamide,
N-[3-Methoxy-5-(trifluoromethyl)phenyl]-2-[7-(methylsulfonyl)-1 H-benzimidazol-1-

30 yllacetamide,

N-(3,5-Dimethoxyphenyl)-2-[7-(triflucromethyl)-1 H-benzimidazol-1-yl]acetamide, -
N-(3,4-Dimethylphenyl)-2-[7-(trifluoromethyl)-1 H-benzimidazol- 1-yl]acetamide,



N- (3, 5- D net hoxyphenyl )-2-{ 7-[(dnet hyl am no) sul fonyl ] -1H benzi m dazol -1- yl)
acetam de, 25 2-{7-[(Di net hyl am no)sul fonyl]-1H benzi m dazol - 1-yl }- N[ 3-
(trituoronethyl)phenyl]acetam de, N (3,5-D netho x yphen yl)-2-

[ 7- (propyl sul f omwd Joedhiobdsbenzi m dazol - | -yl] acetam de, PCT/SE2004/000738

2-[7- (Propyl sul fonyl)-1H benzi m dazol -1-yl]-N-[3-(trifluoromethyl)phenyl ] acet
am de, N-[3-Methoxy-5-(trifl 9

uor orret hyl ) phenyl | - 2- [7 (et hyl sul fonyl ) - 1H benzi m dazol -1 - 30 yl ] acetam de,
N (3, 5-Di net hox%)h -2-[7-(trifluoromethyl)-1H benzi m dazol -|-yl | acetam de
(4-tert- utylbenzyl)-2-[7-(trifluoromethyl)-1 benzmudazol 1-yllacetamide,

N- (3, 4- Di net hyl ) | i
V\D( 5004/ 100865 R aphydkort ki 3V o MERNtboe A DANEFh AR -yindeich@Es! AT 0°

N- (4- t ent - But y| Beld£ypna- Wi penzimidazol-{yDdfrE hdimethoryphenyDasetamiden| - | - yi |
acetanlide, N Q%v%y%&ymbenz%nidaiow% R VhdthkybHenybicktaflddor omet hyl') -

1H benzi m dazol - 1-yl'] acet am

2- (7- Cyano- IHbérETQﬁ@akf&bcnﬂde(YQ N5 ufiuormepiyhehepy Nasetamidei de
2-(7-Cyano-1 H-bep r%%djﬁ?%ﬁz}riuﬁ%ﬁol Rty 3)3N (&B:t#imgfdé@hﬂrﬁ(&&%@ﬁhenﬁ

2- (7- Cyano- | H beénzi m dazol - 1- NB | 'uor onmet h nIZM
-(7-Cyano- 1 H BeA-RihydrediH- mdgn 5-¥1)2¢(2-fgorg: 1k epnzimidqzel

acet am de,
deacet ani de,

2, 3-Di hydr o- I,J-?ﬂg UQX%@%?ﬁI-ﬁZ'F {1 erﬂ‘ﬂeﬁh:hﬂ%lmﬂﬁ\?e%\ﬂ&é yl ) acet am de,

5- D net hox -2- uor o-| H- benzi m dazol -"1- acet ami de,

(

3,
E4 t en- But y| bé‘h@y‘lﬂ')fthbﬂhfnnlh%r(bﬂ‘llqtp-b@rbzilm@a@éﬂl Ml)a%ﬁFﬂ)faéﬂet amde, io
(7 A no- | i berao(ianGnlighadh Bt mg bldacet an de,
-0 -(t r| rorre phenyl ]
e

7- (Acetyl am no) - | benzoi m azo S1-

tam de, 2-{ Z-[{(featyigming)- Héﬁynzpamﬂax 1- r{mﬁ*momﬂm)phenylﬂacwawd[sa .
ri fluoronethyl o) - 1 .
benzoi ni dazol ?)-P’I—W&k&]?%ﬁ%’?l JJ?%%%‘%%J&%%B )1/ fmacg:et am de, i s '
[ 7- (1 sopr opyt- dmﬂugpm!ﬁymﬁmﬂlamt@a@@l -1-yl]-N-[3-(trifluoronethyl)phenyl]ace
am de,  N-(3, 5Ly e ;}ﬁrgégéx @Yfﬁ-b&g&iﬁﬁ&}&tﬂ-ﬁ}-ﬁ?t§-%ﬂ§ér¥ﬁ1lmyl)phenyl]acetamide

2-
} H benzi m dazol -
2-(6,7-Di f | uox 0-2 Fr(seprepyimiagolH- bengpimidgzlal-yli-Ni [B1(uidemmethyDphondlgdtamidet ani de,
or salts, sol vateg ofsahodhifdyi5a!ri-S1H-REERREy1)- 1H-benzimidazol-1-yljacetamide,

and

2-(6,7-Difluoro-1H-benzimidazol-1-yl)-N-[3-(trifluoromethyl)phenyl]acetamide,

PEIRPNEEEN)

or salts, solvates or solvated salts thereof.

20
One embodiment of the invention relates to compounds selected from the group consisting
2-(1H-Benzimidazol-1-yl)-N-[3-(trifluoromethyl)phenyl]propanamide,

2-(1 H-Benzimidazol-1-yl)-N-(3-chloro-4-fluorophenyl)acetamide,
2-(1H-Benzimidazol-1-yl)-N-(3-fluoro-4-methylphenyl)acetamide,

35 2-(1H-Benzimidazol-1-yl)-N-(3,4-diflucrophenyl)acetamide,
2-(4-Methyl-1H-benzimidazol-1-yl)-N-[3-(trifluoromethyl)phenyl]acetamide,
2-(4,5-Difluoro-1H-benzimidazol-1-yl)-N-[3-(trifluoromethyl)phenyl]acetamide,
2-(1H-Benzimidazol-1-yl)-N-[3-(dimethylaminc)phenyl]acetamide,
2-(1H-Benzimidazol-1-yl)-N-(4-tert-butylphenyl)acetamide,

30  2-(1H-Benzimidazol-1-yl)-N-[3-(trifluoromethyl)benzyl]acetamide,
2-(1H-Benzimidazol-1-yl)-N-(4-chlorobenzyl)acetamide,
2-(1H-Benzimidazol-1-yl)-N-(3,5-dimethoxyphenyl)acetamide,



20 One enbodi ment of the invention relates to conmpounds sel ected fromthe
group consi sting

2- (1H Benzi m dazol -1 -yl )-N[3-(trifluoronethyl)phenyl]propanam de, 2-(1

H Benzi m dazol - 1w9I2004fibog&- chl or o- 4- f | uor ophenyl ) acet am de, p2T/R2004/000738

H Benzi m dazol - 1-yl ) - N- (3-f | uor o- 4- net hyl phenyl ) acet am de, 25

2- (1H Benzi m dazol - 1-yl )-N- (3, 4-di fl uorophet@yl ) acet am de, 2-(4-Methyl -

| Hbenzi mdazol -1-yl)-N-[3-(trifluoronet hyI ) phenyl ] acet am de,

2-(4,5-D fluoro-| Hbenzi m dazol -1 (trifluoromethyl )phenyl | acet am de,

2- (1H Benzi mi daZditHiBeppimidazelsl-yiV) r\%ﬂmp‘ﬁﬂi’lﬂﬂﬂ)’%@?ym&et amide, 2-(1
Benzi ni dazol - ?(H)Be%hnﬁﬂd&@lnr-h?lwy(hﬂi}ﬁ&}fh};ﬁéﬁﬂ g

1H Benzi m dazo rifluoromnet h benzy IAacet amde, 2-(1

H-
2-
H- (Ben2| ni dazol - -(QH)qulpudaéﬂrbylba(e(ﬁz@ﬂtby&éétbamoa@azol -5-yDacetamide,
2-(1HB d . WO 2004/ 100865
2 (1t Benzim danoh plmethibidbidh-i) M TGS RBRNYInLA LA EE:

1H Benzi mSdazi’dﬂfng)lHMepmw@@qlJmh)rwfp;ﬁgﬂl}qrwmtbxmmm@ta:mde,

(
1H Benzi mi d . 2kt

EI H Bgzi: m dgﬂs-ﬁu&é’ lHM&Md%j%N? enzot hi ﬁ)gﬁéﬁg Eﬁeaglcl:%ef amde, 2-(1

B

enzi mi dazol - 12-(911:?‘10@'!5 bbwmdm;érwrféﬁg}mﬂgommﬂwllp]wnaﬂwm@e 5
(4- Ani no- 1H bengintirslaag) T}mydahhl- 3. t ami de,
(5-Fluoro-1 H bgnm m dazgn- i I\1J-l)g -({j g*?#%@%hﬁb’ ]é@%ﬁaﬂ%ye% ?ﬁgcet am de,
2- (6-Fluoro-1 H %Erﬂﬁ’é!ﬁlz@mlil-xh- 'W‘WB@WWI uor orret hyl ) phenyl ] acet ani de,
2-(4-Nitro-I| k b%pg,@sgﬁ;@; orgomg&dg\htggle&;,p fl uoronet hyl ) phenyl ] acet am de, and
2- (1 HBenzimdazol -1-yl)-Nheptylacetam de, io or salts, solvates or
sol vated salts thereof. Anot her enbodi rent of the invention relates to
conpounds sel ectmmua,mom?engamnva\a&ﬂeﬁws Rkofripburds 5B frony thd gldfup 3~ L1
fl uoronet hyl ) phenyl | acetam de, is
2- (5- Fl uor o- | H icpepdting- y| ) ~N-[ 3- (t rif | uor omet hyl ) phenyl-| acet ani de, -and

2- (1- Methyl -1 Hionggl n(ﬁﬂ-\i'))l)-ﬁﬂf ﬁnﬁ?&brﬁéth’ﬁfpﬂ%hgb\éla}xﬁ’&e”y' ] acetam de, or sai fs

sol vates or sol vated salt's
15 2-(5-Fluoro-1H-indol-3-yl)-N-[3-(trifluoromethyl)phenyl]acetamide, and

2-(1-Methyl-1H-indol-3-yl)-N-[3-(trifluoromethyl)phenyl]acetamide,

3-
4-
2-
H
2-
2-

or salts, solvates or solvated salts thereof.

Listed below are definitions of various terms used in the specification and claims to

20  describe the present invention,

For the avoidance of doubt it is to be understood that where in this specification a group is
qualified by ‘hereinbefore defined’, ‘defined hereinbefore” or ‘defined above’ the said
group encompasses the first occurring and broadest definition as well as each and all of the

25 other definitions for that group.

For the avoidance of doubt it is to be understood that in this specification ‘C,.¢’ means a

carbon group having 1, 2, 3, 4, 5 or 6 carbon atoms.

30 In this specification, unless stated otherwise, the term "alkyl" includes both straight and
branched chain alkyl groups and may be, but are not limited to methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl, n-hexyl or



Li sted bel ow are definitions of various terns used in the specification and
clains to 20 describe the present invention. For the avoi dance of doubt it
is to be understood that where in this specification a group is qualified by
" herei nbefore defined , 'defined hereinbefore' or 'defined above' the said
gr oup enconpassé%oﬂﬁﬁﬂm%ﬁst occurring and broadest defi nitPOTiSE8040e738 as each
and all of the 25 other definitions for that group. For the avoi dance of
doubt it is to be understood that in this sldecification 'Cl.6 neans a carbon
group having 1, 2, 3, 4, 5 or 6 carbon atons. 3e In this specification,

unl ess stated ot the term™ | " i ncludes both straight and
branched chain é]hﬁ’?}‘m B’Fﬂﬂpg‘eé?f@ (r‘?ﬂ)?'%% avigg to,f garbppialqms and ayy be mEdYh§hyL et hyl |
n-propyl, i- premtbpyl,i-pkoplyyér.rere-bltyit yl , s-butyl, t-butyl, n-pentyl, i-pentyl,

t-pentyl, neo-pentyl, n-hexyl or WO 2004/100865 PCTISE2004/000738 11
i -hexyl, t-hexyl. The term C -3 alkyl having 1 to 3 carbon atons and may be

met hyl, ethyl, The RAPE4 meansy BoRY br dlks ﬁ(ﬁ'éimﬁlﬁoﬂzxamﬂbewﬂeﬁms @dﬂlk nﬁaiﬁ a bond
or does not excist. For exanpl.e when R3 %

"aryl Coal kyl "5 | $opdandyanyiealkyl fsrfq“'aiﬂw'wﬂh" e:z%{r ‘@F‘&é@&pfwyxl"lsmmmtv&hent Wit h
"Cal kyl O'. In tdoiakysreci fication, unless stated otherw se, the term

"al kenyl " includes both straight and branched chain al kenyl groups. The term
" C2-6al kenyl " having 2 to 6 carbon atons and to one or two doubl e bonds, may

be, but is not I mlstsgemﬁ&nuﬁ iflless sa&édxbhmﬂseoaﬁwln--amm,@ﬁxéludes%ws&hghdaﬁmtenyl
or hexenyl, and a buteny P&rou for exanple be buten-2-yl, buten-3- yl or

buten-4-yl. In toranehed ghaip E‘MB‘@HPS 'Ell?ﬂ‘%&“@tﬁéﬂ“éﬂl"d’@h‘ég\%‘%‘éca’?‘h’e"‘t"@raﬁfl

“al kynyl " i ngl UudRS oGbRostIE Bénak)ima3e, but i nbr1aRED esvieN A1, tdpydi bugh@ups. The
term " C2- 6al kynyl " haV|ng 2 to 6 carbon atons and one or two trlgpel bonds,

may be, but is Y] peepBgorthgxeayl, AR a busnylarpup may fararampls be Buten-fyk PRign-3and a

butynyl group mayoeftkenax@npl e be butyn-3-yl or butyn-4-yl. In this
speci fication, unless stated ot herwi se, the term"cycloal kyl" refers to an

optionally w substituted, saturated cyclfc hydr ocarbon ring system The term

" C3. 7cycl oal kyl "I Emsvspb&ﬁcaﬁu& luRREsQRYAd otHe ek i ftafin, 1019@10&& lbothGigiIRARKY! or
cycl oheptyl. The term "heterocycl oal kyl " denot es a - menber e
non- aromaticl p &rqnplégdpyaxb alkynyl groups. The term “Ca-salkynyl” havmg 2 to 6 carbon atoms and

one or two trippel bonds, may be, but is not limited to etynyl, propargyl, pentynyl or
hexynyl and a butynyl group may for example be butyn-3-yl or butyn-4-yl.

In this specification, unless stated otherwise, the term *“cycloalkyl” refers to an optionally
20  substituted, saturated cyclic hydrocarbon ring system. The term “Cj.scycloalkyl” may be
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

The term “heterocycloalkyl” denotes a 3- to 7-membered, non-aromatic, partially or
completely saturated hydrocarbon group, which contains one ring and at least one

25 heteroatom. Examples of said heterocycle include, but are not limited to pyrrolidinyl,
pyrrolidonyl, piperidinyl, piperazinyl, morpholinyl, oxazolyl, 2-oxazolidonyl or
tetrahydrofuranyl.

In this specification, unless stated otherwise, the term “aryl” refers to an optionally
30 substituted monocyclic or bicyclic hydrocarbon unsaturated aromatic ring system.

Examples of “aryl” may be, but are not limited to phenyl and naphthyl.



conpl etely saturated hydrocarbon group, which contains one ring and at | east
one 25 heteroatom Exanples of said heterocycle include, but are not limted
to pyrrolidinyl, pyrrolidonyl, piperidinyl, piperazinyl, norpholinyl,
oxazol yl , 2-oxa»ob2damydssor tetrahydrofuranyl. In this specidromiosss, unl ess
stated otherwise, the term"aryl" refers to an optionally 30 substituted"
nonocyclic or bi cycl i ¢ hydrocarbon unsaturalized aromatic ring system

Exanpl es of "aryl"™ may be, but are not limted to phenyl and naphthyl. WO
2004/ 100865 PCT/ SE2004/ 000738 12 In this specification, unless stated

ot herwi se, the tlBthis sperificationupless stasdotheryie, the tesmt heserabryl) refersite an optimaly
nmonocyclic or big el I east
e Bt er 0at oM e B R oS Mo SOk g3l ol
"heteroaryl " naeiseoatom selectsd independanilyfarady, QoS Examples of lllqmbaﬁl“ miay be; byt
thienyl, imdaz i I t

benzof uryI i nd%ﬁr}m h{msi%lgﬁg% ?/yl ﬁﬂgﬁg?&# ldglzegw}/me& :y?’h)éazzpﬁw‘s%%zéml m di nyl ,
pyrazinyl, t et r abiagsolyl, pyrazplyls benzpfusy, lw@éﬁowndo vl @enmﬁ@bﬁcﬁmﬂmﬂ.on, unl ess
stated ot hervvl S&yri PVFE VA roaryl al kyl" refer to a
substituent that |§1n§?§ acheléllyl\alll{a th%xgl k%? gr g%?)ﬁto an aryl or heter oar yl

gr oup. 10 In this specification, unless stated otherwi se, the terns "hal 0"
and "hal ogen” ) » tlon
o0 AL O9EN T e hSR s e, B b ol BRI

defined above, PfECHR ajsubsttypaiithat istagtached t’lhm@alkdl groupdefan n@bordumfylmw er m

" Cldhal oal kyl," may include, but is not limted to fluoronethyl,
dlfluoronethyl trifluoronmethyl, fluoroethyl, difluoroethyl or bronDpropyI.
The term" Cl4haII@§11WPfﬂflcaﬁa'y uplgeslstatkd othsawisd, the tarms “Haltiané Shalaged'| mayrbenet hoxy,
di f1 uor onet hoxy,qybfd, fol:ib“?:ﬁﬁm%rh) 3o, fluoroethoxy or difluoroethoxy. 20 The
present invention relates to the compounds of formula | as hercinbefore

defined as well as to the salts, solvates or. solvated salts thereof. Salts
for use in phar rfﬁﬁ#ﬁ:kﬁﬁc! £ gas1 E,WI'J [ M;ﬁe ' abl e
salts, but other sa m%/] 'gélmgssef*efa%nt éthﬁ?%gug?% O@E@%ﬁh&g%&‘é%s of
for mJI al. 15 defined above, which is substituted with halo as defined above. The term “C; ghaloalkyl”

may include, but is not limited to fluoromethyl, difluoromethyl, trifluoromethyl,
fluoroethyl, difluoroethyl or bromopropyl. The term “C,haloalkylO” may include, but is
not limited to fluoromethoxy, difluoromethoxy, trifluoromethoxy, fluoroethoxy or
difluoroethoxy.

20
The present invention relates to the compounds of formula I as hereinbefore defined as well
as to the salts, solvates or solvated salts thereof. Salts for use in pharmaceutical formulations
will be pharmaceutically acceptable salts, but other salts may be useful in the production of
the compounds of formula I.

25 A suitable pharmaceutically acceptable salt of the compounds of the invention is, for
example, an acid-addition salt, for example a salt with an inorganic or organic acid. In
addition, a suitable pharmaceutically acceptable salt of the compounds of the invention is
an alkali metal salt, an alkaline earth metal salt or a salt with an organic base.

Other pharmaceutically acceptable salts and methods of preparing these salts may be found

3 in, for example, Remington’s Pharmaceutical Sciences (18" Edition, Mack Publishing
Co.).



25 A suitabl e pharnmaceutically acceptable salt of the conpounds of the
invention is, for exanple, an acid-addition salt, for exanple a salt with an
inorganic or organic acid. In addition, a suitable pharmaceutically

accept abl e sal t wef20049€086¢onpounds of the invention is an aldyaEecoosweivzs sal t,
an alkaline earth nmetal salt or a salt with an organi c base. O her

phar maceutical |y acceptable salts and met hotfls of preparing these salts may be
found 30 in, for exanple, Rem ngton's Pharnaceutical Sciences (18 h Edition,
Mack Publ i shing CQH%- VI)ZOgé]lOO 65 PCT/ SE2004/ 000738 13 Sone conpounds of
formula | may havEnedempgynds ahforaua Lmay bave ghittheanpesanfiop Bromericdgamerie eentries-  and

Z- isoners), and(E-tnd 3 ifdndas, a0 e Gibe afiderdiarid thad e ifVéRInicRbnipaseiNpsses al |
such optical, di asteciieoi sonmeri.c and gegnetric isoners. s The invention al so

relates to any afRyca)fiafermoisomers andesPRENGOPERE conmpounds of formula |.

Met hods of Preparation Anot her aspect of the present invention provides
processes for prepari ng conpounds of jo fornmula I, or salts, solvates or
sol vated salt$ tHéragpiongisogeiaiesinany prd dligpytorgrisdomsof the sempeungds of Joramyla L
processes it is to be understood that, where appropriate, suitable
protecting groups will be added to, and subsequently renmoved from the
various react antetheds of tes in a manner that will be readily
understood by one:, skilled in the art of organic synthesis. Conventional
procedures for using such protecting 1s groups as well as exanpl es of

sui tabl e prot ectﬁ?ﬁgﬁ%ﬁé’fﬁﬁeé’rﬂ%&wﬁ@&,?mﬁf S REFRYSH Eor preparingspgpnds ofe Gr oups

in Organic Syt W@, of safé, s¥vasdlor sBiveddaltViiesof, W | ey- | nt er sci ence,  New
York, (1999). References and descriptions of other suitable reactions are

described in teXirBeHRY therfollowing fescimionpEiuply progesies ihisiorpe andersippdahat. vhers gani ¢
Chemi stry", Mar Cipproplibte, s8ffabl @illg lgkdubs wiHAR2ddedlto, and¥uBARAUSIPYEHVES Frém, -

Smith, McGaw H |I'l, (1994). For, 20 representative exanpl es of heterocyclic
chenistry see fothe ¥Xnpreactantpand igiennepiates inafpapnertha) will be readily ypdgratoodby.oge) | -5

G F. Smth, 3' dg@std i'mamﬂorg«nﬁt Jg‘ﬁil-ﬂ:sis( €8&2htional prdd@Qure?BfusiiptuchfbREdigy Cl i C
Chem stry", T. L. Glchrjist, 2d ed. Longman Scientific and echni cal (1992),

p. 248-282. The EW@FINH3s Melbps xampler afsuitable paplECting gisHRYAre darierLPUramplenal | nean,
unl ess ot her w se«préigctivh &gdupt BiDrganit SYHAREIRT, U1V, Gt e eML G Wik R Infferscience,

New York, (1999). References and descriptions of other suitable reactions are described in
textbooks of organic chemistry, for example, “Advanced Organic Chemistry”, March, 4"
ed. McGraw Hill (1992) or, “Organic Synthesis”, Smith, McGraw Hill, (1994). For

20 representative examples of heterocyclic chemistry see for example “Heterocyclic
Chemistry”, J. A. Joule, K. Mills, G. F. Smith, 3" ed. Chapman and Hall (1995), p. 189-
224 and “Heterocyclic Chemistry”, T. L. Gilchrist, 2* ed. Longman Scientific and
Technical (1992), p. 248-282.
The term “room temperature” and “ambient temperature™ shall mean, unless otherwise

25 specified, a temperature between 16 and 25 °C.
Methods of Preparation
One embodiment of the invention relates to processes for the preparation of the compound

30 of formula I according to Methods A and B, wherein R!to R?, unless otherwise specified,

are defined as in formula I, comprising;



Met hods of Preparation One enbodi nent of the invention relates to processes
for the preparation of the conpound 30 of fornula | according to Methods A
and B, wherein RL to R9, unless otherw se specified, are defined as in
formula |, conpmiongicosd®d 2004/ 100865 PCT/ SE2004/ 000738  1fctdebdiesha (R m
(R) ~~RB HATHHNHZR -Rs N OHNR2 -(CH2) Oy R2 L(CH2)<N-R5 O 11 In
whereby the target conpound of fornmula | ig40btained fromthe acid of fornula
Il or its deprotonated form via its conversion into an activated form i.e.
either the acyl chloride by 5 treatnent with oxalyl chloride or the m xed
anhydride by trdkthwdt with O (7

azabenzotri azol -,yl )-N, N, N, N tetranet hyl uroni um hexaf | uor ophosphat e and
further treat J an appropriate anine NH2R5(R'his reaction may be
perfornmed in any eﬁf\)hmvm to the siirblggraan in @]

may be perforned ny ot her 5| mJ_a.l:.._a.c.t_L.vatl ng

1, 3-di cycl ohexyl car hod -3-(BEd O N~gs

di et hyl am nopr opy!l l5‘car bod‘iCF'ﬂ! ydrochl ori de or 1,1 8tar étm@Her—@ dazol e.
Suitable solvents to be used fof this reaction may be hal, é)genat ed O
hydrocarbons such as chl 8roform dichl oronet hane and di chl or oet hane or

aromati c and hewReRsy METkdet coitRAUSTASmILANs GainddSHAEINE acill 6f fofMfa IDeYt€NE,
pyridine and |utidine or et hers such as ethyl ether, tetrahydrofuran and

di oxan or apr ot GEPrefenaid fegm. \Vfé’dfs§°1“ieﬁé’“é‘?,‘%?'bi‘ﬁ“t"?‘f’q formy g sitherfhedayhohianise Rini de,

or any m Xxt urses ukAReRWith okalyPdhYoHkds oStHE Mixds athgiSdedytRBMchCwilnoRE | 1 ke
pyridine and lutidine or terti ary am nes |ike triethylamne,

N- et hyl nor phol Rf&enzRtiagr! hyb- Noistrapsihprpnismhgxaflyaroghosphaiesand Syrther e
t enperat ure nay yeAmBRWARR a Eﬁ@prﬁi&’anﬁm THidRadti®R flay Bdpdrfori® iRGhyveen 1 and

30 h. Starting materlals e acids of forpula |11, may be obtained using
mul tistep proced@Pes wtaétw#q“séalaw%%m ?CHVQtWBW%IbFBW%’@%‘)@&}&ﬂ“éS of
synt hesi s start ipfhgr dimn4Pa6VANEY ehgthi ke 13V YRR cAMBAIRRIEE, AtRRW-3-(3-

1,2,3-trisubstituted benzenes.
10 dimethylaminopropyl)carbodiimide hydrochloride or 1,1'-carbonyldiimidazole. Suitable

The activation
F} ke

solvents to be used for this reaction may be halogenated hydrocarbons such as chloroform,
dichloromethane and dichloroethane or aromatic and heteroaromatic compounds such as
benzene, toluene, xylene, pyridine and lutidine or ethers such as ethyl ether,
tetrahydrofuran and dioxan or aprotic polar solvents like acetonitrile and

15 dimethylformamide, or any mixtures thereof. Catalysts such as heteroaromatic bases like
pyridine and lutidine or tertiary amines like triethylamine, N-methylmorpholine and ethyl
diisopropylamine may be used as well. The temperature may be between -30 and 50°C and
the reaction time between 1 and 30 h.
Starting materials, the acids of formula II, may be obtained using mulitistep procedures

20 described in detail in the following examples of synthesis starting from commercially
available appropriately 1,2,3-trisubstituted benzenes.
Or,



O, WD 2004/ 100865 PCT/ SE2004/ 000738 15 Method B whereby the target
conpound of fornmula | is obtained from another conmpound of fornula | by a
chemi cal nodification of the R2 substituent using standard net hods descri bed
in the |iteratwooodioesexanple: \ + | N-Re HZ Catal yst NRdwsERiRBombdBRS QIN
O NH2 1r Ib O lc O \ N-RO RBCOCI or RBS02CI / | B RNHRS\ N -NHRB NH2 NHRB
0. 1d 0 Ic RB=CORE or SZRB N \>-R9 R6QHO or RBCOR \>--R N NHRS NaCNBH3
NHRS NH2 RS NHO |le R Is O NNRO CUCNRB ~ N NHRB DVF NNHRS qcN If O N
O Ig N

Method B

whereby the target compound of formula I is obtained from another compound of formula I
by a chemical modification of the R? substituent using standard methods described in the

literature, for example:

N N
@ \>—H° H,, catalyst Q[ \>—R9
N NHR N NHRS
N\ 0 RSCOCI or RESO,CI N
>—R : H—A?
N 5
- NHR N R

vt NH2 \W B NHHB \\« ld
o o . e o
R? = COR® or SO,R®

N
Q: Vs RSCHO or R\CORY N\> w0
N
L«NHRE NaCNBH, N NHR®

N N
\>—R9 CuCN \>_R9
N\\(NHRS DMF

¥ O N
N NyZnB N
\>_H9 NaN,/ZnBr, \>-—R9
N NHR® N
I \\« \\\(NHF«‘5
74
N o N N %
Ig N=N



R NaNs/zZnBr2 N N> \>Re NHR6 NNHRS N ONNHOIg N=N1h s W 2004/ 100865

PCT/ SE2004/ 000738 16 Method CHR (Ri)mN (CH2) 0 /Re

Br NRNIv (R

J)Y~H Nt(CH2) R2 > RB O N Base (RmN- 11l Re NNRs R ~(CH2)- \\ la o0
wherein, the tamgeogwagssund of fornula | is obtained fronr@mse2004/000738

am doal kyl brom de and an appropriately substituted benzi m dazole. Generally,
this nethod yields a mxture of two s regi odésoners, which can be separated
by use of chromatography. Suitable solvents to be used for this reaction my

be tertiary am des such as di nethyl formam de or dinethyl acetam de or
aromatic conpounH@“@ﬁ@h as benzene, toluene and xylene, or ethers

15

20

H
_Hs

(R1)m /—(CHZ)ﬂ

N
m N\>— R’ y
N-~RSs
R2 \\(CHZ),,—(
la O

wherein, the target compound of formula I is obtained from an amidoalkylbromide and an
appropriately substituted benzimidazole. Generally, this method yields a mixture of two
regio-isomers, which can be separated by use of chromatography. Suitable solvents to be
used for this reaction may be tertiary amides such as dimethylformamide or
dimethylacetamide or aromatic compounds such as benzene, toluene and xylene, or ethers
such as ethyl ether, tetrahydrofuran and dioxan or alcohols such as methanol, ethanol and
propanol, or any mixtures thereof. Bases such as potassium tert-butoxide, sodium
methoxide and sodium hydride or tertiary amines like triethylamine, N-methylmorpholine
and ethyl diisopropylamine may be used as well. The temperature may be between 0 and
100°C and the reaction time between 1 and 30 h. The amidoalkylbromides mentioned may
be obtained by amination of the corresponding carboxyalkyl bromides or their acyl

chloride derivatives.
Intermediates

A further emboediment of the invention relates to compounds selected from the group
consisting

(7-Nitro-1H-benzimidazol-1-yl)acetonitrile,

(7-Nitro-1H-benzimidazol-1-yl}acetic acid,
2-(7-Nitro-1H-benzimidazol-1-yl)propanenitrile,



such as ethyl ether, tetrahydrofuran and di oxan or al cohols such as nethanol,
et hanol and propanol, or any m xtures thereof. Bases such as potassium
tert-butoxide, sodiumio nmethoxi de and sodium hydride or tertiary am nes |ike
triethylam ne, Nowpdobsedr phol ine and ethyl diisopropyl ankGrsEIeg/oMe3sused as
\Q/eltl. Thﬁ te(rjrpg(r)a}]ur_(la_hrray bg bFLwlegn 0 3nd HZE}O?C ang t he rgact L)?n_tl(rjreb

et ween an : e am doal kyl brom des nti oned may e obtai ned by
am nation of the correspondi ng carboxyal kyl brom des or their acyl chloride
derivatives. is M SLIRHRLA%idao01 1L I i ment of the invention relates
to conpounds sel eg ecfH?r o%?ﬁ'édag?lc}ﬂ%ﬁpbc%g%@%??ng 20
(7- Ni tro- | H benz#Rdaeme-6pitgdphenyBamimplethianad,
(7-Nitro-1 H benzghdazal st I C. ac|
2 (7-N tro-| b besarm azgﬁb-’é{"l_-"%ﬂ?f? 98'%‘5‘?1’@%*‘! Yile, WO 2004/100865
PCT/ SE2004/ 0007 38-(7-Bion@- (HrbenzimidazbHL-phetirnad, dazol - 1- yl ) pr opanoi ¢ aci d,
2-[ (2-Brono- 6z ni fr Ny ). et wid- | (2- Am no- 6- bronophenyl) amn
o] et hanol , 25(7&5?’@%%[1&%@%‘?}%& a@%?ajf-afll ) et hanol, s
(7- Br ono- | H benz$-Ehkvardbxd-3 ¢idledmyiicoxatined] (2H)-carbaldehyde,
8- Chl or 0- 3- 0x0- 3, 4»0; IOl | ne-L(2H) car bal dehyde, 2-[(2-Amn
0- 6- chl or ophenyl gﬁfgﬂ{@ﬁgtﬁﬁgﬁﬁﬁﬂmbhﬁo ol_grl’o-l H benzi m dazol - 1-yl ) et hanol ,
(7- Chl or o- | H ben2{hClawel H-bengin)idazel-1-ghalsind, t o

(2-Methyl -6-nitr Lo mam de,  Bthyl .

N-for myl - N ( 2- rref@ﬁ%-%’if‘i%ﬁ‘%%@e“%@])’Efafx%“."r?‘é‘{je, Et hy!

N- ( 2- ami no- 6-wret @yWghdrbptitregiieqy)fonplagideci nat e,

(7- Met hyl - I H bengi ni gl ci .

2-[ (2- Hydr oxyet h@*‘?‘é‘?ﬂ%}d )%(%He@g éehﬁzzrg @nﬂ?ﬁl}gfna}es Met hyl

2- [ ( 2- hydr oxyet hEthyla¥+{2-aihe-8-mrithylghesyl B derenylglycinate, : o
(7-Methyl-1H-benzimidazol-1-yl)acetic acid, Cal

2-{(2-Hydroxyethyl)amino]-3-nitrobenzoic acid,

15 Methyl 2-[(2-hydroxyethyl)amino}-3-nitrobenzoate,

Methyl 1-(2-hydroxyethyl)-1H-benzimidazole-7-carboxylate,
3-Carboxymethyl-3 H-benzimidazole-4-carboxylic acid methyl ester,
2-Chloro-N,N-dimethyl-3-nitrobenzenesulfonamide,
2-[(2-Hydroxyethyl)amino]-N,N-dimethyl-3-nitrobenzenesulfonamide,

20 3-Amino-2-{(2-hydroxyethyl)amino]-¥,N-dimethylbenzenesulfonamide,
1-(2-Hydroxyethyl)-N,N-dimethyl-1H-benzimidazole-7-sulfonamide,
(7-Dimethylsulfamoyl-benzimidazol-1-yl)-acetic acid,
2-Chloro-1-nitro-3-(propylsulfonyl)benzene,
2-{[2-Nitro-6-(propylsulfonyl)phenyl]amino}ethanol,

25 2-{[2-Amino-6-(propylsulfonyl)phenyl]amino }ethanol,
[7-(Propylsulfonyl)-1H-benzimidazol-1-yl]acetic acid,
[7-(Methylsulfonyl)-1 H-benzimidazol-1-yl]acetic acid,
2-(7-(Methylsulfonyl)-1H-benzimidazol-1-yl)-ethanol,
2-{[2-Nitro-6-(trifluoromethyl)phenyl]amino }ethanol,

30 2-{[2-amino-6-(trifluoromethyl)phenyl]amino }ethanol,
2-[7-(Trifluoromethyl)-1 H-benzimidazol-1-yl]ethanol,
[7-(Trifluoromethyl)-1H-benzimidazol-1-yl)acetic acid,



Met hyl 1-(2- hydroxyet hyl)-1H benzi m dazol e- 7car boxyl ate,

3- Car boxynet hyl - 3H benzi m dazol e- 4car boxylic acid nethyl ester,

2- Chl oro- N, N-di net hyl - 3-ni trobenzenesul f onam de, 2-[(2-Hydroxyethyl)am n o]
- N, N-di net hyl - 3-wWpreahessenes ul fon am de, 20 PCT/SE2004/000738
3- Ami no- 2-[ ( 2- hydr oxyet hyl ) am no] - N, N- di et hyl benzenesul f onam de,

1- (2- Hydroxyet h yl)-NN-di et hyl - 1H benzi m dag&ol e- 7- sul f onam de,

(7-Di net hyl sul f anoyl - benzi m dazol -1-yl)-acetic acid, 2-Chloro-
1-nitro-3-(propyl sul fonyl)benzene, 2- L

[2-Nitro-6-(pr op}ﬂ@tﬂﬁﬁ’ﬁ%")%ﬁ&‘ﬁ?ﬂ?ﬂﬁqﬂ%ﬂzéﬁlﬁﬁﬁol , 25

2- { [ 2- Ami no- 6- ( pngRu{dredye®piy 1 HPRARIda2sTt-P2iBbhane| |

[ 7- (Propyl sul fonyl)-1H benzi m dazol - 1-yl ] acetic acid,

[ 7- (Met hyl sul f oniﬁ!ﬂfﬂlb‘eﬁrﬁrlm%@&-ﬂmw|aaléet i c acid,

2- (7- (Met hyl sul f ol Piadrbtsbi@psphaiyiiagmbletmnyd) - €t hanol ,  2-{
[2-Nitro-6-(trifluoronethyl)phenyl]amno }ethanol, 30
2- ([ 2- am no- 65(t Pi(?-m@m!%?wpmgﬁéﬂlyl-ﬂman@}@slhanm ,

2-[7- (Tri f1 uor omei Rbrb-1H-teén Bigtfiddz ol d@yaebiickei! 1 et h anol ,
[7-(Trifluoromethyl)-1H-benzim dazol -1-yl]acetic acid, WO 2004/ 100865
PCT/ SE2004/ 0007 3&hich giay be psed gs/integrediatesin she prepayption.of compavadsysited fof the

1- (2- hydroxyet h ykamddtoP®R7 midR4 @.{s@ﬂi&ﬁ,_@%‘e?ﬁﬂ} fok LdeSis intermediates for the

(7- Cyano- 1H benzi m dazol - 1-yl )aceti c aci d,

2- [ (2- Fl uor o- 6- nPEPEHINBR ForaRAuAds & formmlal, 5
2-(7-Fluoro-Ifg benzoi m dazol - 1-yl ) et hanol, and
(7-Fluoro-| H benzi m dazol -1-yl)acetic acid, which nay be used as

i nternmedi ates i nH tigh conpounds suited for the treatnent of
VR1 nedi ated di sorders, especially for use as internediates for the
preparation of conpounds of formula |. 10 Pharnmaceutical conposition
Accordi ng to oneAsssdns 9one embodiment gf the prggent iyeatien Heredsrpvdgda phamiacentidal o

pharmaceutical  composition comprising as active ingredient a therapeutically effective amount of the
15 compound of formula I, or salts, solvates or solvated salts thereof, in association with one

or more pharmaceutically acceptable diluents, excipients and/or inert carriers.

The composition may be in a form suitable for oral administration, for example as a tablet,
pill, syrup, powder, granule or capsule, for parenteral injection (including intravenous,

20 subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or
emulsion, for topical administration e.g. as an ointment, patch or cream, for rectal
administration €.g. as a suppository or for inhalation.

In general the above compositions may be prepared in a conventional manner using one or
more conventional excipients, pharmaceutical acceptable diluents and/or inert carriers.

25 Suitable daily doses of the compounds of formula I in the treatment of a mammal,
including man, are approximately 0.01 to 250 mg/kg bodyweight at peroral administration
and about 0.001 to 250 mg/kg bodyweight at parenteral administration.

The typical daily dose of the active ingredient varies within a wide range and will depend
on various factors such as the relevant indication, severity of the illness being treated, the

30 route of administration, the age, weight and sex of the patient and the particular compound

being used, and may be determined by a physician.



conposition conprising as active ingredient a therapeutically effective
anmount of the is conpound of fornmula I, or salts, solvates or solvated salts
thereof, in association with one or nore pharmaceutically acceptable

di luents, exci pi@nrepsaddssor inert carriers. The conpositi orcmwagobeooms a form
suitable for oral admnistration, for exanple as a tablet, pill, syrup,
powder, granule or capsule, for parenteral il%jection (including intravenous,
20 subcut aneous, intramuscul ar, intravascular or infusion) as a sterile

sol ution, suspenS| on or enulsion, for topical admnistration e.g. as an

oi ntment, patch ra@vleia?ﬁphpmaqeemfommwﬁu stration e.g. as a suppository or
for inhalation. In general the above conpositions may be prepared in a
conventional manner using one or nore conventional excipients,

phar maceut i cal adbsigtiawng illystralerspsseaiityopharmaseyticel dosage fagms contaiping abl e dai | y

doses of the conpgigalad G}ffoxfnﬁiism-lbxasaits k@vét&%r&d]%dr&ﬁl&tthé?éofa(hmkom ohﬁkPde' ng
man, are approximtely 0.01 to ngf kg bodywei ght at peroral adm nistration
and about 0.001 f%P@B@%P%@e%Wg‘hY‘Walﬁarenteral admi ni stration. The
typi cal dal I y dose of the active ingredient varies within a wi de range and
wi || depend on_various factors such as the relevant indjication, severity of
the illness bei 1@)tTﬁdd¢ted the 30 route of adns/tabb!ratl on, the age, wei gh
and sex of the p 1Tt re-tre pe tcutar—cot et 0 rsec—arrd ey v
determ ned by a S%‘;’/‘E“’“é‘ WD 2004/ 100865 PCT/H‘EE2004/ 000738 19 Exanpl es 0
phar maceuti cal ¢Dagesi ti on The followi ng illysiBease representative
pharmaceut i cal ¢esage—+t-orrs—eohtatn-rg—a—ecoApaunrd—of—terrmHa—t—or——salts:

sol vates or sol %"éﬁﬂf@%ﬁ%sweof (hereaftdr 12 ompound X), s for prevent{ve
or therapeutic mlzle@tafmm@%\g@ a ajabl et ngy/4. za;ol et Oorrpound X 100 Lact pse

182. 75 Croscar pello . 0 C 6
Magnesi um st ear PE‘S@SG"(W"‘Q?apsuI e ng/ capsul e30 Corrpound X 10

(b): Capsule mg/capsule
Compound X 10

Lactose 488.5

Magnesium stearate 1.5

(c): Injection (50 mg/ml)
Compound X 5.0% wiv

1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochloric acid (to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv

Water for injection up to 100%

1 The above compositions may be obtained by conventional procedures well known in the

pharmaceutical art.



Lact ose 488.5 Magnesium stearate 1.5 (c): Injection (50 nmg/m ) Conpound X
5.0% w v 1M Sodi um hydroxi de solution 15.0% v/v 0.1 M Hydrochloric acid (to
adjust pHto 7.6) Polyethylene glycol 400 4.5% w v Water for injection up to
100% 10 The abov&ocwmpesésti ons nmay be obtai ned by conventi eoRkEpPIMLRETIr €S
wel | known in the pharmaceutical art. WO 2004/ 100865 PCT/ SF2004/ 00073820
Medi cal use Suprisingly, it has been found 20hat the conpounds according to
the present invention are wuseful in therapy. The conpounds of forrmula I, or
salts, solvates or solvated salts thereof, 5 as well as their correspondi ng
active netabol i tMedicaluse hit a hi gh degree of potency and selectivity for

I ndi vidual vanilloid receptor 1 (VR) groups. Accordingly, the conpounds of
the present invention are expected to be useful in the treatnent of

condi tions assocSupnisémgly,\ivihhhbeemﬁdmdumuyle amﬁ;iouﬁdsiamrdaﬁg toaly présehtdnveRGaOr 1

(VR1). The conpQ used to duc | |tor ffect of VRL in
manmals, ro i nc"ls‘%’%l"rllg;'51 ek "F/fe‘im%‘%“adﬁ?‘?fg Faéx%rsﬂg gv ‘f"’feﬂﬁ@FsélPe“??é-rvous
system and i ns otdseell b thatlﬁ&resﬁﬁlﬂ&Sg adtive mefbelgapexhibit atHi@tde oﬂmwms of the
i nvention are wel| #hfed fo

at nen I sorders. is
The compounds of S oélqd”a\é"é" L?b‘f P'IOBE B@Qﬁ"{"%@c?r glty ‘ge EFRRQURASNt of
acute and chr orif thepedsent inention amhip@mdmmb@saeuh@naiehﬁn&np@cancﬁﬁuils agbdigeand
chronic infl anmat or rder may be selected from
the group compr 'S g‘?"{’%?‘i"tvfﬁi rmf'%lll"d‘ir{?&elp& éM&N back pain, post-operative

pain, visceral memﬁuuhds mek)rbamscd tp todive aﬂ&iﬂﬁhﬁory&@feﬁt}tﬁt\ﬂl{lhﬁmamﬂﬁlsudi ng

I nt erst itial cyst |1t bowel syndronme (IBS), pancreatitis, ischeamc,
sciatia, diabeti'® Lﬁié[l?r at hy, multiple sclerosis, H V neuropathy, asthma,
cough and VR1 are highly expressed the peripheral nervous system and in other tissues. Thus, it

is expected that the compounds of the invention are well suited for the treatment of
VR1 mediated disorders.

15 The compounds of formula I are expected to be suitable for the treatment of acute
and chronic pain, acute and chronic neuropathic pain and acute and chronic
inflammatory pain.
Examples of such disorder may be selected from the group comprising arthritis,
fibromyalgia, low back pain, post-operative pain, visceral pains like chronic pelvic pain,
20 cystitis, including interstitial cystitis, bowel syndrome (IBS), pancreatitis, ischeamic,
sciatia, diabetic neuropathy, multiple sclerosis, HIV neuropathy, asthma, cough and
inflammatory bowel disease (IBD).
Further relevant disorders may be selected from the group comprising gastro-esophageal
reflux disease (GERD), psoriasis, cancer, emesis, urinary incontinence and hyperactive
25 bladder.
Other relevant disorders are related to respiratory diseases and may be selected from the
group comprising asthma, chronic obstructive lung disease and emphysema, lung fibrosis
and interstitial lung disease.
The respiratory disease may be an acute and chronic illness and may be related to
30 infection(s) and/or exposure to environmental pollution and/or irritants.
‘The compounds of formula I may also be used as antitoxin to treat (over-) exposure

to VR1 activators like capsaicin, tear gas, acids or heat. Regarding heat, there is a



i nfl ammat ory bowel disease (I1BD). Further relevant disorders nmay be sel ected
fromthe group conprising gastro-esophageal reflux disease (GERD),

psoriasis, cancer, enesis, urinary incontinence and hyperactive 25 bl adder.
O her rel evant dveeowdewsssare rel ated to respiratory di seasest/sextospoyssoe
selected fromthe group conprising asthma, chronic obstructive |ung di sease
and enphysema, lung fibrosis and interstit2hl |ung disease. The respiratory
di sease may be an acute and chronic illness and may be related to 30
infection(s) and/or exposure to environnental pollution and/or irritants. The
conpounds of f or PRIFn&aY useay VR antagenigisia dsuas bumindussd pein, er infleramatorypain- )

exposure to VRleagfingMffinPbsm idjfescapsai cin, tear gas, acids or heat.

Regardi ng heat, there is a WO 20041100865 PCT/ SE2004/ 000738 21 potential use
for VRL ant agoni Shecompoynds may fusiherbe;used fortgrapmanhof telerangertp Yiduwetvalproai n
resulting frombuminjuries. The conpounds may further be used for treatnent
of tolerance to VRl activators. s One enbodi nent of the invention relates to
the use of thé cORTRhdmest ofithy inygniion rejptes tohe useoh e spapenats efdermulal asher apy .
Anot her enbodi Mepdreifffefdrd'€efinbdy, S0ihkapy.r €l ates to the use of the conpounds of
formula | as hereinbefore defined, for treatnent of VR nediated disorders.
to A further enbodi nent of the invention relates to the use of the conpounds

of formula | as Ahah&embsfimes ofiﬁ,t:kmﬂionflasteétaﬁﬁtu@@mm@éon%fﬂﬁcﬁ o?‘fbﬂn&lt&'F]ani c

pai n di sorders. Yet another enbodinent of the invention relates to the use of
t he conpounds of herejpbefaradgfined, forgecatmeptf MiRdrendiatedcdisordess, f or treat nent of
acute and chr,gni c neuropathic pain. Yet a further enbodi nent of the invention
relates to the use of the conpounds of fornula |I as herei nbefore defined,

for treatnent of Adetheeembadingsnt ofitheinyenton retatas & Yre Bigi of theggmppiadeofifemuaias of

the invention rehddifefdr®ddfingd, Yr@re@iment & a6RORRALALRIcPhinfdofldlsa | as
her ei nbefore defined, for treatnment of arthritis, fibronyalgia, |ow back

pai n, post-operative pain, visceral pains |ike chroni:c pelvic pain,

cystitis, |IBS, pgpGh&firiehibsdifent of t2eMEhion relfedbo MR use BRE EdiEtnddlof fdula 1
invention relates to the use of the conpounds of formula | ‘as
15 as hereinbefore defined, for treatment of acute and chronic neuropathic pain.

Yet a further embodiment of the invention relates to the use of the compounds of formula I

as hereinbefore defined, for treatment of acute and chronic inflammatory pain.

20 One embodiment of the invention relates to the use of the compounds of formula I as
hereinbefore defined, for treatment of arthritis, fibromyalgia, low back pain, post-operative

pain, visceral pains like chronic pelvic pain, cystitis, IBS, pancreatitis or ischeamic.

Another embodiment of the invention relates to the use of the compounds of formula I as
25 hereinbefore defined, for treatment of sciatia, diabetic neuropathy, multiple sclerosis or

HIV neuropathy.

A further embodiment of the invention relates to the use of the compounds of formula I as
hereinbefore defined, for treatment of asthma, cough, IBD, psoriasis, GERD, psoriasis,

3  cancer, emesis, urinary incontinence or hyperactive bladder.



25 hereinbefore defined, for treatnent of sciatia, diabetic neuropathy,
multiple sclerosis or |BV neuropathy. A further enbodi nent of the invention
relates to the use of the conmpounds of fornula | as hereinbefore defined,
for treatnent of asthma, cough, IBD, psoriasis, GERD, psoriasis, 30 cancer,
emesis, urinary VRHHHIBESce or hyperactive bl adder. WO 20@4T/$BOBEH0738
PCTJSE20041 000738 22 Yet another enbodi ment of the invention relates to the
use of the compounds of formula | as herei%before defined, for treatnent of
interstitial cystitis and pain related to interstitial cystitis. s Yet a
further enbodi t of, the invention.relates to the use of the conpound. of
fornula | as ﬁ %%’é"fg‘?’@oﬁl@?qtﬁt‘ge invgntiop at?srtggter?é‘h‘tf%C°F’@§qu3%ﬂ9"'ﬂ¥seases
sel ected fromt th'embnpforemenmj for GhtrAait biaterstlidl oystils MldSamyelhied & ihieRBLAI Sease
and enphysens, rlﬁ fibrosis and interstitial lung disease. to One

enbodi nent of thg Bvention relates to the use of the conpound of formula I
as hereinbefore defined, in the manufacture of a nedi canent for treat ment of
VRl medi ated _ di at e acu chronic

di sorders, aclte %ﬁg'“@ﬁrrcdﬁ °8"?F8h?f{5€=alt’ 8°rb"§Iaf?s tQalE?ﬁt' gH‘a CBIHP%WFBff"HT“F]%hmt ory
pai n, and respi raheaeinbeforeeated, foﬂl]’ldttﬁdmylentof respmatorpd:kvafes gdlectgddingm e giodupned
above. 15 Anot her enbodi nt of tk‘fs inve tes to a mettﬂ)d of
treatment of VRI® WBHT'%%S may chigigpQstructiye “QE SRRV g fProfisB der s,
acut e and chr oniistengtyl bpgidiese.pai n, acute and chr oni c inflammtory pain, and
respiratory di seases, and any ot her disorder nentioned above, conprising
admnistrering to a manmal, including man in need of such treatnent, a 20

t] her apgu]t i cahdd yf@tefeﬁfbbdhmmadmwnﬁveﬁﬂ?rc{)ntrgletccwmuf Bdﬁth@éorﬁpbﬁmléf&oﬂnulla’:\&s

erei nbef ore def,in e iment of the invention relates to a
phar naceut i cal Jl‘ﬂﬁfg?f fei‘tfh "éj(tn ute of AfiFAEen fortsptment of ediated

her ei nbef or e defdisoaddrs ait@forlﬁ%&meﬁtdflﬁ&l&tzﬂiﬂlahroﬁjf:pMRﬁlsﬁiﬁ%aﬁ:ﬁdandith‘i&ﬁdjerS and for
treatment of acute an€ chr oni |n disgrders, a,cutﬁ and chronic 25

neur opat hi ¢ pai M"Y Epﬂﬂ’d’cﬂtﬁ ghronic ipilammatery painand gespicery diseasps aidany -

di seases, and arufher aistraér mbntioded@bowdenti oned above. In the context of the

pr esent speciufi cation, the term"therapy" and "treatnent" incl udes

Another embodiment of the invention relates to a method of treatment of VR mediated
disorders and acute and chronic pain disorders, acute and chronic neuropathic pain, acute
and chronic inflammatory pain, and respiratory diseases, and any other disorder mentioned

above, comprising administrering to a mammal, including man in need of such treatment, a

20 therapeutically effective amount of the compounds of formula I, as hereinbefore defined.

A further embodiment of the invention relates to a pharmaceutical composition comprising
a compound of formula I as hereinbefore defined, for use in treatment of VR1 mediated
disorders and for treatment of acute and chronic pain disorders, acute and chronic

25 neuropathic pain, acute and chronic inflammatory pain, and respiratory diseases, and any

other disorder mentioned above.

In the context of the present specification, the term "therapy” and “treatment” includes
prevention and prophylaxis, unless there are specific indications to the contrary. The terms

30 “treat”,"therapeutic” and "therapeutically” should be construed accordingly.



prevention and prophylaxis, unless there are specific indications to the
contrary. The terns 30 "treat","therapeutic" and "therapeutically" should be
construed accordingly. WD 2004/ 100865 PCT/ SE2004/ 000735 23 In this

speci fication, WOweg108868t ed ot herwi se, the term "inhi bi t or¢T/Em0b4/b@Mizagoni st
mean a conpound that by any neans, partly or conpletely, blocks the
transduction pathway |eading to the produc3i on of a response by the |igand.
5 The term "di sorder”, unless stated otherw se, nmeans any condition and

di sease associated with vanil]oid receptor act|V|ty Non- Medical use lo In

addi tion to theilf thisspeqificating ualses sated qtieayiss, fhe termpinhibitep and dantagpnistd mean & |, or
salts, solvat escoﬁhbmﬁ.alma%fﬂqﬁﬁéahss sxh%le&inpwaahe bRcRGhe @ SsitlctigP pathway
pharnacologlcal tools int eve oprrent and standardi sation of in vitro and
in vivo test syé?aélﬁ‘gt?@FPTOHBCU@OQHJ&F?OBFFWW‘!E“}E“ effects of inhibitors of VR1
related activity in Iaboratory animal s such as cats, dogs,. rabbits,

nonkeys, rats and m ce, art of the search for nem/therapeutlcs agents. IS
Exanpl es The’ i nhh&tRrmg H'Swm » Unlsiis gated qthanyise, ancans 3py cenditiongngd disgasepssasiated i t i ng
exanpl es. 20 CapgfahinsRirbeps: Ailinstarting materials are comercial l'y
avai l abl e or described in the literature. The IH NWR spectra were recorded
on Brucker at 400 MHz. The mass spectra were recorded wutilising electrospray
(LG MS; LC: Vit engon KQicalge U XTerra MS Cs 2.5 pm 2. 1X30 25 mm buffer

gradi ent H20+0. T9IFA CH3UNFO. 04%FA, Ms: micromass ZMD// ammoni um acet ate
buffer) ionisation techniques. Synthesis of the key internediates: 7-
substituted benzj am%% theirYibe lﬂ%}ap@u@%mm\é\%m%o&%%@fmﬁ%ﬁﬁ I %E@QQM 000738

24 N OH\~N 1 N2 1) (7-Nitro- 1 H benzi m dazol acetic acid
(triethyl amoni wﬁﬂvsta% qrysolvated salts thereof, are also useful as pharmacologlcal tools in the

development and standardisation of ir vitro and in vivo test systems for the evaluation of
the effects of inhibitors-of VR1 related activity in laboratory animals such as cats, dogs, .

rabbits, monkeys, rats and mice, as part of the search for new therapeutics agents.

Examples

The invention will now be illustrated by the following non-limiting examples.

20. General methods

All starting materials are commercially available or described in the literature. The 'H

NMR spectra were recorded on Brucker at 400 MHz. The mass spectra were recorded

utilising electrospray (LC-MS; LC:Waters 2790, column XTerra MS Cg 2.5 pm 2.1X30
25 mm, buffer gradient H;0+0.1%TFA:CH;CN+0.04%TFA, MS: micromass ZMD//

ammonium acetate buffer) ionisation techniques.

Synthesis of the key intermediates: 7- substituted benzimidazol-1-yl-acetic acids



OO NA (7-Nitro-IH benzimdazol -1-yl)acetonitrile A solution (1 M of
potassiumtent-butoxide (16.1 nL)) was slowy added to a sol ution of
4(7)-nitro-1 H benzoi m dazole (2.50 g, 15.3 mmol) in dry DMF (100 nL) at 0-5C
and the to resu¥®poaigiodeesk-red sol ution was stirred for 15pOI/sE20d4/06008M

t enperature. Bronpacetonitrile (1.12 nlL, 16.1 mvl) was added in one portion
and the reaction mxture was stirred for ar?4 additional hour, then quenched
with dry ice and poured into 400 nL of cold water. The resulting clear

sol uti on was repeatedhy extracted with CHO3 (4 x 80 nL). Organic extracts

wer e pool ed and th water x 50 nmL) and brine, dried over Na2SCa
and is concentr ] eIdlng a 111 m xture of
(4-nitro-1H benzoifm dagol -dy yl rec

nitrile and (7-
nitro-1H benzoi m dggzol - I)acetonrfrile. The regi oi soners were separated on
preparative HPLC (ﬁTerr-,Cs colum 19x300 nm 0.1 M aqueous NH4Ac/ CH3CN), to
yield (7-nitro- 1H benzoi m dazol-1-yl)acetonitrile, 1.15 g (37%. M (ESI)

m z: 203. 05 [ M+H) (7-NitkoNbandio@iakhiz -y! JoMSIO-abid) tridthplommbnie sqis), 2 H) 7.50 (t,
J=7.8 Hz, 1 H 816 (m 1 H 20 8.18 (dd, J=8.1, 1.0 Hz, | H 8.57 (s, 1 H.
B. (7-nitro-IH benzoi m dazol -1-yl)acetonitrile (1.1 g, 5.4 mmol) was

di ssolved in 18% hydrochloric acid (30 nL), the solution was transferred
into a vial, which was,sealed and heated at 105 C for 6 It. The vial was
cool ed, the vol g re renoved under reduced 25 pressure and the residue
was co- evaporateL mes with acetonitrile. To the residue were added

di chl or onet hane (1 nL and triethylamne (1 nL), and the slurry was WO
2004/100865 PCTI Si¢004/668738 25 purified on a silica gel colum using a
m xture of dischl®raf®t hane/ met hanol /triethyl amine 84:15:1 (v/v/v) as an

eluent to yield 99@ M5 (ESI) mlz: 221.98
[MEt3N+H . ' H ﬁ/@e?%o%g%@bﬁl}“é"% MY 1.14 (t, J=7.1 Hz, 9 H 2.97 (q,
J=7.1 Hz, 6 H 5.01 (s, 2 H 7.36 (t, J=8.1 Hz, 1 H 7.93 (dd. J=8.1, 1.0 Hz,
1H 806s (m Alslé}u%br:))’ Zl(ﬁ)o otass‘!lum tert-bu%?'cide%l E)I.B)\Q/as slowly added to a solution of
4(7)-nitro-1H-benzoimidazole (2.50 g, 15.3 mmol) in dry DMF (100 mL) at 0-5°C and the

10 resulting dark-red solution was stirred for 15 min at room temperature. Bromoacetonitrile

(1.12 mlL, 16.1 mmol) was added in one portion and the reaction mixture was stirred for an
additional hour, then quenched with dry ice and poured into 400 mL of cold water. The
resulting clear solution was repeatedly extracted with CHCI; (4 x 80 mL). Organic extracts
were pooled and washed with water (3 x 50 mL) and brine, dried over Na;SO, and
15 concentrated, yielding a 1:1 mixture of (4-nitro-1H-benzoimidazol-1-yl)acetonitrile and (7-
nitro-1H-benzoimidazol-1-yl)acetonitrile. The regioisomers were separated on preparative
HPLC (XTerra Cy column 19x300 mm, 0.1 M aqueous NH;Ac/CH3CN), to yield (7-nitro-
1H-benzoimidazol-1-yl)acetonitrile, 1.15 g (37%). MS (ESI) m/z: 203.05 [M+H].
'H NMR (400 MHz, DMSO-D6) & ppm 5.68 (s, 2 H) 7.50 (t, J=7.8 Hz, 1 H) 8.16 (m, 1 H)
20 8.18(dd, J=8.1, 1.0 Hz, 1 H) 8.57 (s, 1 H).

B. (7-nitro-1H-benzoimidazol-1-yl)acetonitrile (1.1 g, 5.4 mmol) was dissolved in 18%

hydrochloric acid (30 mL), the solution was transferred into a vial, which was sealed and

heated at 105 °C for 6 h. The vial was cooled, the volatiles were removed under reduced
35 pressure and the residue was co-evaporated two times with acetonitrile. To the residue

were added dichloromethane (15 mL) and triethylamine (1 mL), and the slurry was



2) 2-(7-Nitro-1Hbenzimdazol-1-yl)propanoic acid (triethylamoniumsalt) N
N2 CN 10 A 2-(7-nitro-| H benzi m dazol -1-yl)propanenitrile The conpound was
synt hesised from4(7)-nitro-1H benzimdazole (1.0 g, 6.1 mmol) and

2- bronopropanenitrile (0.58 nL, 6.5 mnol) according to the procedure
described for th¥O2WMBSsi s of (7-Nitro-1H benzi m dazol - 1PQTHEGGDGIMCI d
triethylamoniumsalt, partA in ais 0.14 (119 vyield. M5 (ESI) nlz:
217.16 [MtH . 'H NI\/R(400 MHz, DMSO D6) S pgf’n 2.01 (d, J=7.0 Hz, 3 H 6.08
(g, J=7.1 Hz, 11-1) 7.48 (t, J=8.1 Hz, 1 H 809(m 1H) 8. 16 (dd J=8. 0,
1.0 Hz, 1 H 8.8 e title cpo nthe5|zedfrom

2-(7-nitro-1H be lirlfflrs%da g/:]mf ge}ﬁaf}‘?’? B?’%%rﬁ%‘ﬁf"f &n‘&é‘ Qé%% F’Hlf“\awl‘f“llféh)ﬂﬁ'@%dur e
descri bed for th84:syh(Wee) s antluénttd\itld theltitle chrpgonhdyi idag @b %] M$ JESTALizC aci d

e £t 3t - vio 20ne b6 HeE B B o Bt BRI, B0 K i (=7 e 98 257
3) (7- Bromo- 1H be(qzm ﬂazcﬂﬁ)liml(haz:mtnﬁ(aq&@lnﬁl@ﬂj\ivbj@b* J=28.1Bl.o 1 By 806
(2-brono- 6-ni 8@ lkr:‘_l%{lqﬂy)am no] et hanol 5 A solution o

1- br ono- 2- chl 6ro Héndhe (0.34 g, 1.4 mol) and et hanol am ne (0. 22

m., 3.5 mmol) in dry ethanol (3.8 nL) was irradiated in a m crowave oven at
135 C for 180 mn. After the reaction m xture was concentrated under reduced
pressure. The reskO8g s dissolved ixr ethyl acetate, the organi c phase was
washed wi th potag bivulfate (0.1

N N
NO, )\-\{OH \/j

O

2) 2-(7-Nitro-1H-benzimidazol-1-yl)propanoic acid (triethylammonium salt)

N
NO, )‘CN

A. 2-(7-nitro-1H-benzimidazol-1-yl)propanenitrile

10

The compound was synthesised from 4(7)-nitro-1H-benzimidazole (1.0 g, 6.1 mmol) and
2-bromopropanenitrile (0.58 mL, 6.5 mmol) according to the procedure described for the
synthesis of (7-Nitro-1H-benzimidazol-1-yl)acetic acid triethylammonium salt, part A, in a

s 0.14 g (11%) yield. MS (ESI) m/z: 217.16 [M+H]. 'H NMR (400 MHz, DMSO-D6)  ppm
2.01 (d, J=7.0 Hz, 3 H) 6.08 (g, J=7.1 Hz, 1 H) 7.48 (t, J=8.1 Hz, 1 H) 8.09 (m, 1 H) 8.16
(dd, J=8.0, 1.0 Hz, 1 H) 8.89 (s, 1 H).

B. The title compound was synthesized from 2-(7-nitro-1H-benzimidazol-1-

20 yl)propanenitrile according to the procedure described for the synthesis of (7-Nitro-1H-
benzimidazol-1-yl)acetic acid triethylammonium salt, part B, to yield 0.15 g (69%). MS
(ESI) m/z: 236.08 [M-Et;N+H].



M, water and brine, dried over Na2SO4 and concentrated. Purification was
performed to using flash chromatography on a silica colum and 25% et hyl
acetate in heptane as an eluent to yield

2- [ (2- br onp- 6- niwe eqlyenses) am no] et hanol as red oil, 0.24 gpéﬁ@ﬁm,ﬂod—gg\ﬂ\ﬂ
(400 MHz, DVMSO-D6) 8 ppm 3.13 (g, J=5.2 Hz, 2 H 3.51 (q, J=5.1 Hz, 2 H) 4.87

(t, J=5.1 Hz, 1 H 6.18 (t, J=5.1 Hz, 1 H26.80 (t, J=8.1 Hz, 1 H) 7.84 (dd,
J=7.8, 3.3 Hz, 2 H. N2 N,,/OH H 13 Br B.

2-[ (2-am no- 6- br onophenyl ) am no] et hanol To a sol uti on of

2-[(2-brono-6-nit | )am nol ethanol (1.95 g, 7.5 mmol) in a m xture of

nmet hanol (30 nl)
added. To this R
aqueous HCl) was adlded

walgr (15 nml) sodium acetate trihydrate (56 g) was
g/titaniumtrichloride (65 nL, as 15% solution in 10%
X0 draHp- w se over period of 20 min. The resulting dark
solution was allowsd to Kr for additional 2 h, and then carefully
neutralized with saturated¥Yaqueous sodi um bi carbonate. The solids were
filtered off, and washed with ethyl acetate. The conbi ned organi c phase WO
2004/ 100865 Pdlmeﬁbgmgm,ﬂozw)amsbgg wth water and brine, dried over
Na2SO4 and concentr at equ/l el ding 2-[(2- am no-6-bronophenyl )am no] et hanol as
pal e-yel | ow oi | 203% that was used in the next step w thout further
purification. M ) rﬂz: 231.01[MHL. N N \ CHBr ~/ s

C. 2- (7- Brono- | H bs 34 | ~@Hy| ) et hanol

2-[(2- Am no-6-bro | ) am no] et hanol (0.14 g, 0.54 mml) was dissolved in
formc acid (3 rrLﬁrand irradiated in mcrowave oven at 135 C for 2 h. The

m xture was cool and treated with 37%hydroch| oric acid (1 nL) at 50C for
0.5
par

u
h. The vol at I2é[§ -prome-6-pipriseDaminedsthandlyuced pressure. The resi due was
titioned betwegsluhley I-besue-2EHo@hitrobenzene (0.34 g, 1.4 mmol) and ethanolamine (0.22 |

_mL, 3.5 mmol) in dry ethanol (3.8 mL) was irradiated in a microwave oven at 135 °C for *

180 min. After the reaction mixture was concentrated under reduced pressure. The residue
was dissolved in ethyl acetate, the organic phase was washed with potassium bisulfate (0.1
M), water and brine, dried over Na;SO4 and concentrated. Purification was performed

10 using flash chromatography on a silica column and 25% ethyl acetate in heptane as an
eluent to yield 2-[(2-bromo-6-nitrophenyl)amino]ethanol as red oil, 0.24 g (65%). "H NMR
(400 MHz, DMSO-D6) & ppm 3.13 (g, /=5.2 Hz, 2 H) 3.51 (q, /=5.1 Hz, 2 H) 4.87 (1,
J=5.1Hz,1H)6.18 (1, /=5.1 Hz, 1 H) 6.80 (t, /=8.1 Hz, 1 H) 7.84 (dd, J=7.8,3.3 Hz, 2
H).

NH,

N /\/OH
Br :
B. 2-[(2-amino-6-bromophenyl)amino]ethanol
To a solution of 2-[(2-bromo-6-nitrophenyl)amino]ethanol (1.95 g, 7.5 mmol) in a mixture
of methanol (30 mL) and water (15 mL) sodium acetate trihydrate (56 g) was added. To
this mixture titanium trichloride (65 mL, as 15% solution in 10% aqueous HCI) was added
20 drop-wise over period of 20 min. The resulting dark solution was allowed to stir for
additional 2 h, and then carefully neutralized with saturated aqueous sodium bicarbonate.

The solids were filtered off, and washed with ethyl acetate. The combined organic phase



| 0 saturated aqueous sodi um bi carbonate. The organi c phase, was washed wth
water and i, brine, dried over sodiumsulfate and concentrated to yield
2-(7-brono-| H benzi m dazol -1- yl)ethanol, 0.14 g (90%9. Ms (ESI) mz: 241.09
[ MbEHr . " H NVR ( 400 2004008®DVSO-d6) S 3.76 (g, J=5.5 Hz, 2 HpcHsbosfoborssl=5. 4
Hz, 2 H 4.97 (t, J=5.4 Hz, 1 H 7.12 (m 1 H 7.43 (m 1 H 7.66 (dd,
J=8.0, 1.0 Hz, 1 H 8.19 (s, 1 H). 15 D. To2A solution of 2-(7-brono-

1H benzi m dazol -1-yl )ethanol (1.1 g, 4.6 mmmol) in acetone (150 nlL) Jones
reagent (a mxture of &8 0.5 g, 5 nmmol; HS04 0.5 nL in a mninmal anount
of water to fornVa %ﬂswrw‘m%%flaaﬁ?“ﬂﬁaéﬂe&d’d@d“azwnﬂE%qudem%[(%s

stirred for 6 hamﬂ&@%&%ht‘!ﬂyﬁ)ﬂm%b]%ﬂﬁﬂﬁné%'pal(:%e]'l’ﬂlb\) o1ﬂ(‘1(151(\g09ﬁﬁﬂ§15téua§9seﬁ% e

gquarter of the initial volunme. 20 The residue was partitioned between et hyl
acetate and aque¥dbstrovishout fyphes purification. MSESDH myz: 2I‘?/i)01[1"11'éﬂaqueous phase was

extracted 3-4 tines vmt,%}et hyl acetate and the conbined organic extract was

washed with bring over Na2S04 and concentrated. The oily residue was
dissolved in a m di chl oronet hane (15 nL) and triethylamne (2 nl)
and the resulting oaded onto a flash silica colum and el uted
with a mxture of g, dic nethane/nethano\ﬁriethylanine 84:15:1. Fractions

cont ai ni ng product were pooled, diluted with dioxane (20 nlL), evaporated to
dryness and dsi ed. 2-(y- n@ﬁuqm&enﬁgu&zél )ﬂt}ﬁhd t he ti t |l e pr oduct 0.79 g (48%.
M5 (ESI) mz: 254, M Et 3 ql;g IHNI\;Rdén m5.28 (s, 2
H 7.14 (t, J=7.3l 3&‘“‘[‘1@' promapbenyljaminalethgnqlf0. 141& 9)547'"’@1#) WiSdi‘SSSJl”ﬁi i foggnic 1 | )
8.24 (s, 1 H). V@:&(@%)Jaﬂ@ﬁﬁ&aﬁ@ﬂ sfcAfidé 9@938&5 °28or 2. Thiméthire Was £boled
4) (7- Chi or o- | H-benzi mi dazol - 1-yl)acetic aci NITON C 10

and treated with 37% hydrochloric acid (1 mL) at 50°C for 0.5 h. The volatiles were

removed under reduced pressure. The residue was partitioned between ethyl acetate and ..

10 saturated aqueous sodium bicarbonate. The organic phase. was washed with water and - '

brine, dried over sodium sulfate and concentrated to yield 2-(7-bromo-1H-benzimidazol-1-

yDethanol, 0.14 g (90%). MS (ESI) m/z: 241.09 [M+H]*. "H NMR (400 MHz, DMSO-d6)

$3.76 (q, /=5.5 Hz, 2 H) 4.55 (t, J=5.4 Hz, 2 H) 4.97 (t, /=54 Hz, 1 H) 7.12 (m, 1 H) 7.43

{m, 1 H) 7.66 (dd, J/=8.0, 1.0 Hz, 1 H) 8.19 (s, 1 H).

D. To a solution of 2-(7-bromo-1H-benzimidazol-1-yl)ethanol (1.1 g, 4.6 mmol) in acetone
(150 mL) Jones reagent (a mixture of CrO3 0.5 g, 5 mmol; H,SO4 0.5 mL in a minimal
amount of water to form a clear solution) was added. The reaction mixture was stirred for 6
h, quenched with 2-propanol (2 mL) and concentrated to a quarter of the initial volume.

20 The residue was partitioned between ethyl acetate and aqueous potassium hydrosulfate (0.1
M). The aqueous phase was extracted 3-4 times with ethyl acetate and the combined
organic extract was washed with brine, dried over Na;SO4 and concentrated. The oily
residue was dissolved in a mixture of dichloromethane (15 mL) and triethylamine (2 mL)
and the resulting slurry was loaded onto a flash silica column and eluted with a mixture of

25 ' dichloromethane/methanol/triethylamine 84:15:1. Fractions containing product were
pooled, diluted with dioxane (20 mL), evaporated to dryness and dried in vacuo at 40 °Cto
yield the title product, 0.79 g (48%). MS (ESI) m/z: 254.99 [M-Et;N+H]. 'H NMR (400
MHz, DMSO-D6) & ppm 5.28 (s, 2 H) 7.14 (t, J=7.8 Hz, 1 H) 7.42 (d, J=7.6 Hz, 1 H) 7.67
(d, /=8.1 Hz, 1 H) 8.24 (s, 1 H).



5 A 8-Chl oro- 3- oxo- 3, 4- di hydr oqui noxal i ne- 1(2H) - car bal dehyde To a sol ution
of N-(2-chloro-6-nitrophenyl)glycine (300 ng, 1.30 nol) in formc acid (16
m.) tin chloride (1.47 g, 6.50 nmol) was added at 60 C, and the m xture was
stirred at - thiwot@imuesature for 1.5 h. The vol atiles wer gof,& MRk Vacuo,
and the residue was partitioned between a 1 M solution of sodi um hydroxi de
and ethyl acetate. The organic 10 phase waggdri ed over magnesi um sul fate, and
concentrated. The crude product was purified by colum chronat ography using
hept ane/ et hyl acetate, 1:1 as an eluent affording 8-

chl or o- 3- ox0- 3, 4- di hydr oqui noxal i ne- 1( 2H) - car bal dehyde (89 ng). MS (ESI) nl z:
209.2 [MH. '"H 400 MHz, acetone-D6) 8 ppm4.42 (s, 2 H), 7.12 (dd,
J=1.5, 7.6 Hz, .22 (dd, J=1.5, 8.1 Hz, 1H), 7.27 (t, J=8.1 Hz, 111),

8.62 (s, 1H), 9. g, 1H) 15 B.
8- chl or o- 3- ox0- 3, 4- di hydr ogyi noxal i ne- 1( 2H) - car bal dehyde (89 ng) was
di ssolved in a mgstur formc acid (1 nm.) and 37% hydrochloric acid (1

m.) and the m xture was eated at 100-105C for 6 h. The volatiles were
removed in vacuo, and the residue was co- evaporated several tines with
acetonitrile af ﬂdfﬁdiﬂ:golﬂ@:emjm(da&%l -Wicetinecidi t | e conpound as 20 a white
solid. M5 (ESI) mz: 341. Q5[ M-H.' H NVR (400 Mz, DVBO-D6) 8 ppm5.38 (s, 2
H, 7.32 (t, J ) H, 7.40 (d, J =7.6 Hz, 1 H, 7.72 (d, J =7.8
Hz, 1 H, 8.63 )(7-Chloro-1 H- benzi mi dazol - 1- yl)acetic acid 25 WO
2004/ 100865 PCT/ OMN000738 29 Alternatively, the title conpound was

synt hesi sed according Lo the procedure described for the synthesis of
(7-brono- IH-ben2|mdazoGI-yI)acet|c aC|d (parts A-D) starting from1, 2-

dichloro-3-nitrob n W | nter |solat d were:

2- [ (2- Anmi no- 6- ciﬁgﬁg‘ﬁ%ﬁﬂ‘?iﬁfﬁ dequing ““‘" EEEP’jl debyde 187 [MrH. ' H NVR

Egoo ; lsz2 Ebvs@ombluﬁorﬁ@f@\g(z(-éhlordémlt&pﬁeﬂyﬁgly&nd‘mm ﬁlg,5193(ﬁm§l412n(ﬁm3ad‘ﬁ(165 02
road s =

3.53-3.49 (m 2 qq)) nnfhlggdg(lgi & 6yp0 grqq}) waépfgied at 60 ° & and the mixture was sur]i'ed at

24 (() (7) ChN:ér 0 Dwobggéhgb:g@%tr iLs y! “ﬁt"gﬁﬁg* w%rw&ncoﬁ&l in vk, ?]ndel?e eyl was 1 H 2"\/56
E t, J=5.1 Hz, ppﬁutloned between a 1 M solution of sodluml_l!l)ydroxlde aéd ethyl acetate. The organll_g

10 phase was dried over magnesium sulfate, and concentrated. The crude product was purified
by column chromatography using heptane/ethyl acetate, 1:1 as an eluent affording 8-
chloro-3-0x0-3,4-dihydroquinoxaline-1(2H)-carbaldehyde (89 mg). MS (ESI) m/z: 209.2
[M-H]. "H NMR (400 MHz, acetone-D6) & ppm 4.42 (s, 2 H), 7.12 (dd, J=1.5, 7.6 Hz, 1H),
7.22 (dd, J=1.5, 8.1 Hz, 1H), 7.27 (t, J=8.1 Hz, 1H), 8.62 (s, 1H), 9.8 (br.s, 1H)

15
B. 8-chloro-3-ox0-3,4-dihydroquinoxaline-1(2H)-carbaldehyde (89 mg) was dissolved in a
mixture of formic acid (1 mL) and 37% hydrochloric acid (1 mL) and the mixture was
heated at 100-105°C for 6 h. The volatiles were removed in vacuo, and the residue was co-
evaporated several times with acetonitrile affording 100 mg (31%) of the title compound as

20  awhite solid, MS (ESI) m/z: 211.0 [M+H]. "H NMR (400 MHz, DMSO-D6) § ppm 5.38
(s,2H),7.32(,J=78Hz,1H),740(d,/=7.6 Hz, 1 H), 7.72 (d, J=7.8 Hz, 1 H), 8.63
(s, 1 H).

5)(7-Chloro-1H-benzimidazol-1-yl)acetic acid



7.27 (dd, J=8.0, 1.0 Hz, | H 7.62 (dd, J=8.0, 1.0
H. NOH O 6) (7-Methyl-1H benzimdazol-1-yl)acetic
acid 00 NHI O is A (2-Methyl-6-nitrophenyl)fortnam de Form c acid (0.97

g, 21.0 mmol) Waﬁoﬁﬂgﬂ)@s-.sgo acetic anhydride (1.74 g, 17.1 %@éﬁzotﬁiﬂ&bmt he
m xture was heated at 50 C for 0.5 h. 2-Methyl-6-nitroaniline (1.0 g,

mmol ) was added, and the m xture was heateg at 50 C for addltlonal 1.5 h.
Vol atiles were renoved in 20 vacuo, and the residue was partitioned between
wat er and ethyl acetate. The organi c phase was washed with a saturated

sol uti on of sodimrmbhm;r ltenalk e ompshink iah eynthesised dcoouding tolmﬁﬁﬁﬂuﬁdésdhﬁeaif@ The

latil di
trude product e vEGRT S PresialitbSPHor - At et A rfts Mf gy di ng
0.57 g (48%yi eldibhldad's-3(nﬂrobatzbn)tl The ew in@rheeityds jsorederers e als a white solid. M5
C5at o S¢4558 EtuaseaiL a3 4Sh 0 o MR TR
1 H, 7.88 (ds mmascbms)s«srd»(t =301z, 2@1)16159@@54-0;11 2IH), 5.0 bhbaa s, pﬂjmsol B.
Et hyl N-fornyl-N-(2-ne - 6- mtroplgéﬁn%;ﬂ) cinate Jo a _m xture

(2- et hyl - 6- mtr%dl‘reﬁﬁlﬁﬁfl&'pn%tﬁ‘?ﬁe’f =5y 3rﬁ%?’)2%c?t9a?s%?m 2éﬁr bonat e
(276 ng, 2.0 nmuodpy, potassium i odi de (5 ng) and NN-di methylformam de (1 nl)

a solution of ethyl bronpacetate (184 8 n N- di net xformamde(l
) 2-(7-Chloro-1H-benzimidazol- l-yl)et.hanol MS (EST) m/z: 197 [M+H]. H
MHz, DMSO-d6) 8 3.75 (q, J=5.6 Hz, 2H) 4.53 (t, J=5.6 Hz, 2 H) 4.96 (t, J=5.1 Hz, | H)
10 7.18(t,J=8.1 Hz, 1 H) 7.27 (dd, J=8.0, 1.0 Hz, 1 H) 7.62 (dd, J=8.0, 1.0 Hz, 1 H) 8.18 (s,
1 H).

io 7.18 (t, J=8.1 Hz, 1 H
Hz, 1 H 8.18 (s, |
|

6) (7-Methyl-1H-benzimidazol-1-yl)acetic acid

i,
N«
o}

NH

N

0

A. (2-Methyl-6-nitrophenyl)formamide

Formic acid (0.97 g, 21.0 mmol) was added to acetic anhydride (1.74 g, 17.1 mmol) and

the mixture was heated at 50 °C for 0.5 h. 2-Methyl-6-nitroaniline (1.0 g, 6.57 mmol) was,

added, and the mixture was heated at 50 °C for additional 1.5 h. Volatiles were removed in .
20 vacuo, and the residue was partitioned between water and ethyl acetate. The organic phase

was washed with a saturated solution of sodium bicarbonate and brine, dried over

magnesium sulfate. The volatiles were removed in vacuo affording 1.10 g of a solid

residue. The crude product was recrystallized from ethyl acetate/heptane (1:1) affording

0.57 g (48% yield) of (2-methyl-6-nitrophenyl)formamide as a white solid. MS (ESI) m/



was added at roomtenperature. The m xture was heated at 60 C for 3 h, then
cooled to roomtenperature. The m xture was partitioned between water and

et hyl acetate. The 10 organic |ayer was separated, washed with brine and
dried over magnegb4iussekdsate. The volatiles were renoved ipp ,g@ﬁ%om]}w crude
product was purified by colum chromatography using hept aneTet acetate
(70:30-00:50) as an eluent affording ethyl 4y

formyl - N-(2- et hyl - 6-ni trophenyl)glycinate, 167 ng (63%yield) as an oil. M
(ESI) mz 267 [MtH . is 0J 0 C. Ethyl '

N- ( 2- ami no- 6- rret1hy[mtrqn51{mﬁt(homwtzgtmclsmhﬁn éxsm slHr) q'rasqf Jeigviiz, 1 H),

N-fornyl-N-(2- yl henyl)glycinate (154 .58 mMml) in rret hanol
containing 5% P m(?;% @3’5’%}”%2@ ﬂ)ﬂal(% %gﬂlaé) ?Lsoé H’Ere for 1 h. The

m xture was filtered rough a pad of cellte and the soI vent was zO.
renoved in vacua gffo dlng et hyl

N- (2- am no- 6- net en9l) N-fornyl gl ycinate, 127 ng (93% as an oil. M5
(ESI) mz 237 [ H%{/QONHZ CDC13) 8ppm1 30 (t, J =7.2 Hz,
311), 214(s 3 60 = 17 Hz, 1 H), 32418(m 2 H, 4.70 (br.
S, 2 , 477 , 170Hz lH) 660(appt J 8.0 Hz, 2 H, 7.05 (t, J
=7.8 Hz 25 WD 20041100865 PCT/ SE2004/ 000738 31 D. A

sol ution of et hm Eﬁlg‘ﬁ-f&m @_;ﬁ@{)h%lnﬂ Rdtlydel ,ﬁmnyl gI yC| nate (115 ng, 0.49
mmol) in formc acid (5 rrLyﬂwwas heatpﬂhﬁ y%Ph , then allowed to

cool to room? t ekRfePX f“EF'r‘é‘t 2pgthy)Qrdf wm@n&deﬁww iﬂ%ha"‘aSFW resi due
was di ssol ved ”?:a:bbﬁ’di’d’@@@h@m@nﬂﬁi)dp&ﬁm%l&hdg{)i n@%dtzhn-&ﬁétw]fdﬁﬂaﬂﬁaé(1heat ed

at reflux for 1 h. The volatiles s were acua, and the resi due was

co- evapor at ed sé'{)’e)r“afl"]”f‘?‘h%fse“ikil ?‘H“‘Sﬁ“é?l‘frﬂ%'f‘g é mmqlh!é‘ ’Y@s‘-’i“ﬂﬂ@lfﬁ%m@% deRbed in

acetonitrile, fiddadRdat @66 tehig %ihrb'Th&ﬂﬁﬂﬁ’re%%ﬂé’a@@d@%d@oﬂB'tﬁen&@l@@wnd 96
ng (86% as a solid. M5 ( ESTLWMZ 189 [MH-'H NW (400 DVBO-_ D6) b ppm

2.63 (s, 3 H), Housiemperagys. Theymixjurg was Qprtmoyeq;bep&een jl_va}q)' and-FttwgaC(egate The 7.8 Hz
1H, 7.71(¢J 'cﬁgaﬂquayu")vasgseﬂﬁﬁtﬁd. Walhed With Shihe and dried over magnesium sulfate. The
volatiles were removed in vacuo. The crude product was purified by column
chromatography using heptane/ethyl acetate (70:30-—50:50) as an eluent affording ethyl N-
formyl-N-(2-methyl-6-nitrophenyl)glycinate, 167 mg (63% yield) as an oil. MS (EST) m/z
267 [M+H]).

NH,

o~
N
Y

C. Ethyl N-(2-amino-6-methylphenyl)-N-formylglycinate

A solution of ethyl N-formyl-N-(2-methyl-6-nitrophenyl)glycinate

(154 mg, 0.58 mmol) in methanol containing 5% Pd/C (35 mg) was hydrogenated at 1

atmosphere for 1 h. The mixture was filtered through a pad of celite, and the solvent was ..
20 removed in vacuo affording ethyl N-(2-amino-6-methylphenyl)-N-formylglycinate, 127

mg (93%) as an oil. MS (EST) mv/z 237 [M+H). '"H NMR (400 MHz, CDCl;) § ppm 1.30 (t,

J=7.2Hz,3 H), 2.14 (s, 3 H), 3.60 (d, /= 17 Hz, 1 H), 4.32-4.18 (m, 2 H), 4.70 (br. s, 2

H),4.77(d,J=17Hz, 1 H), 6.60 (app t, J = 8.0 Hz, 2 H), 7.05 (t, J = 7.8 Hz, 1 H), 8.11 (s,

1 H)

25



10 O N 7) 3-Carboxynet hyl - 3H benzi m dazol e-4-carboxylic acid nethyl ester O
OHH N~ OH / NVOO A 2-[(2-Hydroxyethyl)am no]-3-nitrobenzoic acid

2- Chl oro-3-nitrobenzoic acid (5.0g, 24.8 muvol) was suspended in ethanol (90
m.) and is ethapobawmdgs(4.5 nL, 74.8 mol ) was added. Thectesulqiobdiss Cl ear
solution was heated at 100C for two days. The volatiles were renoved under
reduced pressure. The residue was treated wmpth water (40 nL) and the m xture
was acidified with 1M hydrochloric acid to pH 2. A yellow precipitate forned
was collected by filtration and washed with water to yield

2- ( 2- hydr oxyet hyPa#riselotjon3f eihlyl 8(2-amimio &-raeth Wpheby F Nefon28tycina 1 £6E,)0.4% z 225

[MH].'HZON 0 369(t
3=5.31 Hz, 2 bl M(:‘f”c a5 B Eizap hefle %‘“ Kyl o g@’%‘"&%m chbiso tof ,
8. (1_]3_| (gﬂ : HJ :7071;errmer6mrel—{1‘he Yoldtles WA 2B0vdE00R6S TIBE:WSGEQGMQGE%B 32 O N

~~ + gl

2- (2- Hydr oxyet hyi“é‘%’crqg C%@& W‘#‘oﬁ‘é&é%‘?@% %%?&Q¥¥aéma§§h¥fm”’) ssol ved
in 5 met hanol s(2@6mm&¢ovadldz wmmrdmateaduﬂﬁ@d-e(zﬂmramd)sem timellwith acEtm:tmext ure
was heated at r qu fQr 5 h T sol ve ed at ressure.
The residue was rﬁ?ldlffwas s?sﬁ'e"de tf'ﬂ)‘kﬁc ';te a%f’ac(':fa a{f?rﬁ’ ﬁ'ﬁy acetate
(3x]50 nmL). The cmmunmaﬁmggaﬁ%):asasolpia&@e(EﬂBWdt&%M—Hhh{m(eﬁmIvﬂ{zeDMSO-

Purification by go] irm, 585 QMBS ARO%HS" R di! F27 38a"Pm, 7.46 ¢, 7= 7.8 Bz, 1 1),

7.71(d,J= 8.3 Hz, 1 H), 9.43 (s, 1 H).

| 0
N//«OH
>

7) 3-Carboxymethyl-3H-benzimidazole-4-carboxylic acid methyl ester
0 OH

10

H

N
~"OH
+0

N

[ -
o

A. 2-[(2-Hydroxyethyl)amino]-3-nitrobenzoic acid
2-Chloro-3-nitrobenzoic acid (5.0g, 24.8 mmol) was suspended in ethanol (90 mL) and
15 ethanolamine (4.5 mL, 74.8 mmol) was added. The resulting clear solution was heated at
100°C for two days. The volatiles were removed under reduced pressure. The residue was
treated with water (40 mL) and the mixture was acidified with 1M hydrochloric acid to pH
2. A yellow precipitate formed was collected by filtration and washed with water to yield
2-(2-hydroxyethylamino)-3-nitrobenzoic acid, 5.14g (92%). MS (ESI) m/z 225 [M-H]. 'H
2 NMR (400 MHz, CD;OD) & ppm 3.04 (t, J=5.31 Hz, 2 H), 3.69 (t, J=5.31 Hz, 2 H), 6.71
(t, J=7.96 Hz, 1 H), 7.93 (dd, J=8.21, 1.64 Hz, 1 H), 8.13 (dd, J=7.71, 1.64 Hz, 1 H).



eptane ethyl acetate L:1 as an eluent afforded nethyl

-[(2-hydroxyet hyl )am no] -3 to nitrobenzoate, 3.92g (72% . Ms (ESI) nVz 241
MtHl . " H NWVR (400 MHz, CDC13) S ppm 3.12 (t, J=5.10 Hz, 2 H), 3.84 (t,
=5.15 Hz, 2 H), WO 084/1088653 H), 6.69 (t, J=7.96 Hz, | H), PCTBB200alahp73d=8. 34,
.52 Hz, 1 H, 8.08 (dd, J=7.83, 1.52 Hz, 1 H. OfjH N N 1s C. Methyl

- (2- hydroxyet hyl ) - 1H benzi m dazol e- 7- car bo2¥I| at e Suspensi on of net hyl

-[ (2- hydroxyet hyl ) am no] - 3-ni trobenzoate (3.06 g, 12.7 mol) in nethanol
(130 nL) was hydrogenated at atnospheric pressure over 10% pal | adi um on
activated charcoal fdr 10 min. The mixure was filtered through a pad of
Celite and the &gly&ht was renoved in vacuum The residue was dissolved in
formc acid (60 nL)] angy 20 heated at 100C for 45 min and then kept at anbient

tenperature overnigyl, WS@_E]C the formc acid was renoved under reduced
pressure. The reqd was di | ved in nmethanol (100 nlL) and treated with
concentrated a 2+« t hanol (20 mL) for 50 mn followed by evaporation
of the volatiles. Puri ﬁ_cati on by colum chromat ography on silica WO

2004/ 100865 PCT/ SE2004/000738 33 using di chl oromet hane in methanol 95:5

af forded nmet hyl 1-(2-hydroxyethyl)-1H benzi m dazol e-7-carboxylate, 2.31 g
(83%9. %. M5 (ESI) mz 221 [MtH]. "H NWR (400 MHz, CD30D) 8 ppm 3.78 (t,
J=5.05 Hz, 2 H), BAM&yl(S[(2-BydrdxyethylTdnind)-3-sifrbbeRfvatdz, 2 H), 7.33 (t, J=7.83
Hz, 1 H, 7.84 - 72§1 gm 2. H, 8.2,00Pgs,,1 H. 5 D__To a solution of nethyl
1- ( 2- hydr oxyet hyF§&Bpen @ﬁ?’iﬂ?ﬁé‘ﬂ@r%‘! CREQAGIND -4t & 225 rroly was dissolyedifp| ) i n
acetone (140 gl)mathem (200 &l.) @id Gnébtrhtdd A5 QL (10LALYwiEHRbN. BROMKRRS R Heabe d
H2S04 (1.77 nil) in Wgter nm_), was added. The resulti n,?@yel | ow sol ution was

(5 .
stirred at anbi #AtIXdoRFe BiThe 80lyqst was mmoved;af redyosd prgpsupey The msidnecyas gt col our

to blue green, anfihivaen(10@miyasd eiRoEd h BylloQad i1 30 @N). The LRUhARARRL.. The
vol atil es were rem;ved% vacuum The resi.due was treated with brine and pH"

of the sol ution P& % ?@HCPBC%WHW-M%FWYWIUWE&BHY efFiifacsiiBonat e- -
The water phase mneanﬂa&a@u:_y:mxhﬁacéne_@kfmédhn@myl[(zafs&oay&hymgﬁmlsm ng 5%
met hanol . Drying of the organl c phase with sodium sul fate, evaporation of
10 te, 3.92g (72%). MS (ESI) m/z 241 [M+H]. "H NMR (400 MHz, CDCl;) & ppm
3.12 (t,J=5.10 Hz, 2 H), 3.84 (t, J=5.15 Hz, 2 H), 3.91 (s, 3 H), 6.69 (t, J=7.96 Hz, 1 H),

7.95 (dd, J=8.34, 1.52 Hz, 1 H), 8.08 (dd, J=7.83, 1.52 Hz, 1 H).

| H
&
)

15 C. Methyl 1-(2-hydroxyethyl)-1H-benzimidazole-7-carboxylate
Suspension of methyl 2-[(2-hydroxyethyl)amino}-3-nitrobenzoate (3.06 g, 12.7 mmol) in

h
2
[

J
1
1
2

nitrobenzoa

methanol (130 mL) was hydrogenated at atmospheric pressure over 10% palladium on
activated charcoal for 10 min. The mixure was filtered through a pad of Celite and the
solvent was removed in vacuum. The residue was dissolved in formic acid (60 mL) and

20  heated at 100°C for 45 min and then kept at ambient temperature overnight. Excess of the
formic acid was removed under reduced pressure. The residue was dissolved in methanol
(100 mL) and treated with concentrated ammonia in methanol (20 mL) for 50 min

followed by evaporation of the volatiles. Purification by column chromatography on silica



solvent and purification of the residue by col um chromat ography on silica
using a 15 gradient of 10-25% nethanol in dichloronethane afforded the title
compound, 1.44 g (48%. Ms (ESI) mlz 235 [ M+141. 1H NWR (400 MHz, D20) 6 ppm

3.95 (s, 3 H), SyvdZodfmsss2H). 7.57 (t, J=7.95 Hz, 1 H, 7.86r@hG0bs 2 H .
8.79 (s, I H. I' N O =0 ~N~ OH 20 8)

(7-Di met hyl sul f anoyl - benzi m dazol -1-yl)-acefsic acid NOOCd O ,S NW
20041100865 PCTI SE2004/ 000738 34 A. 2-Chl oro-NV-di methyl -3-ni

t robenzenesul f onam de 2- Chl oro- 3-ni trobenzenesul fonyl chloride (235 ny,
0. 918 mmol ) was using dichidronietHanain 2neiftanal SIS 5t afforded methyinle Hydsuxiyeteyl)- neret hanol

(0.55 nm., 1.10 l. and.triethylagin . % 0. 1] nol (1
m.), and the sursgglgzr'ls d37h°lei/\%1§ar ?ﬁyra}/eégggg?sragy%h%?e ﬁsgt%ffgéﬁ@mé') ﬁw&%e
vol atil es were rMHBGDHOD)Spa0GTS (Bke5.0316z, 2ED] 3I96(s V), pI0 (i 55005z, ¢ 6f) M5B
chromat ogr aphy uysi n t ane h C t 70: 30-*50: 50 as an el uent,
affording 2- cthr’g’P#ﬁfdﬁﬁdﬁéT 'ygl &??l&gbém@n]eéhl fonam de, 202 ng (83% as a
white solid. 5 (ESI) mz 265 [MtH . 'H NWMR (400 MHz, CDC13) S ppm 2.95 (s,
6 H; 7.56 (t, =80 Hz 1 7,8 dd, . . J= 8.1, 1.5 Hz, 1 , .8.31 (dd,
5= 1T 05 e, T blugh dgamee -t el g Feimpamife b5
32/ t m/ 1) an‘iNnNOL; N, Nﬁct: bl acagrlﬂi (llw)ﬂﬂﬁﬁiifﬁill&i‘éﬂ of Cl@?%’ﬁ@ 1R7 gmécg;z dnaraoxlsztmuatedd
chl oro- i met - 3-ni traobenzenes onarr . ng,. . 0. nmmol ), an

et hanol ani ne (1§’§§9g?”§?{1) IR a1eS i@&%éﬁ@?ﬂgﬁ@(‘ﬁﬂy‘“ﬁ%‘l%@a{% nWes SigEd dx for 4
h. The is sol veiiibienBEmpaneder 1 ) whilé the miXQ& hadchahLRiceleBr 10BRe Rrbeh,fan@ theRY
col um chromat o raph%icusi n heQ,t_aneé_et rl]g/l ‘ﬂc,ﬁ:eat e, 1:1 as an, el uent %gf ordi ng
2- [ (2- hydr oxykt ?ﬂﬂsﬁa brbyRhapadion gt isgaroranal; The yglafiles Were srmayRd in vaehum e g
(8799 . M5 (ESI) redidue2@8utdéddiith brile BAHH of the solution was adjusted to 3 by addition of

aqueous sodium bicarbonate. The water phase was repeatedly extracted with ethyl acetate

containing 5% methanol. Drying of the organic phase with sodium sulfate, evaporation of "

solvent and purification of the residue by column chromatography on silica using a

15 gradient of 10-25% methanol in dichloromethane afforded the title compound, 1.44 g
(48%). MS (ESI) m/z 235 [M+H]. "H NMR (400 MHz, D;0) 8 ppm 3.95 (s, 3 H), 5.17 (s,
2H), 7.57 (1, J=7.95 Hz, 1 H), 7.96-8.05 (m, 2 H), 8.79 (s, 1 H).

N

\>
; N o
0=5=0 \\{
AN

OH

20  8) (7-Dimethylsulfamoyl-benzimidazol-1-yl}-acetic acid



(400 MHz, CDC13) S ppm1.92 (t, J =5.6 Hz, | H, 2.83 (s, 6 H, 3.10-3.06
(m 2 H, 3.84- 3.80 (m 2 H, 6.83 (t, J =8.0H, 1 H), 6.87 (broad s, 1
H, 7.91-7.87 (m 2 H. NHz N\ OH Of=0OH 20 C. 3-Anmino-2-[ (2-h ydrox
yeth yl)am n o] w2ed4/ddosast hyl benzenesul f onam de To a sol uPCDBRE2084/000738
2-[ (

0.3

2- hydr oxyet hyl ) am no] - N, N- di net hyl - 3-ni t r obenzenesul f onam de (107 nyg,
.37 mmol ) in methanol (2 nL) a sol ution 0f3485% sodi um hydrosulfite (0.30 g,
1.5 WD 2004/ 100865 PCT/ SE2004/ 000738 35 mml) in water (1.2 nL) was added.
The obt ai ned suspensi on was heated at 60 C for 10 mn. The volatiles were
removed in vacud* ZfriierpeNdimagthylid-nigebenzapasplfonamids bet ween a  saturated
sol ution of sodlmﬂlocaaﬁlEe&ﬁie%eménﬁt:mﬁdmﬁrﬁg@919’ Hﬁnc?%@e&e@&ﬁﬁs!z S d“ ed

over magne5| um sul fate and concentrated in vacuo af am no- 2-
hydr oxyet hyl ) anisAdfionefdimstidamipe hansteanak(@:5 m&ahﬂ@@mmmﬁgnetmawe @513anL-0| |

MS (ESI) mlz 2@91[8%11‘81) in I}hetﬂané)l (\ mL$ 2R the sﬂsb&ﬁ:og WA stirred at room temperature for
1- (2- Hydr oxyet hyl | H benzi m dazol e- 7- sul f onam de A sol uti on of

3-amino-2-[(2h Myévwwlssmrﬁ&}mwdv%tm%Mﬁ@@apwlﬁwé#va@umg 10 ny,
0.266 mol) in fcﬂfdaafogash,dus(r?gﬂsk&m@aﬁh%celmtéw@a@s%%hscan%mem sf?%&ﬁh%zws heat ed

at reflux for 1 h. The vol at’i | wer'e renoved i n vacuo esi due was
partitioned betoh@%NéhdlalqihEb?mltrgWW%fymﬁﬁ 02 meK83%)an 2 aite slidyMS acet at e.

The organi c pha Zagc‘;)d( C ed i n vacuo
affording 1-(2-h oxyet ng WW@@Be%& %O@ ?gsul oggm de, 66
ng. M5 (ES) m z 240 H)N4SE (dd, J].=58E15Tﬁzalf§083ﬂt0dd,ri=o$l 1.5 Hz, 1 H).

1- (2- hydr oxyet hyl ) - NN- di met hyl - | H- benzi m dazol e- 7-sul fonam de (66 ng) in
acetone (3 nL) 2.6 Ms(?Lution of Jones reagent (0.28 M., 0.74 mmol; a stock
%o
N-/\-/OH
o=s=o "
AN

B. 2-[(2-Hydroxyethyl)amino]-N,N-dimethyl-3-nitrobenzenesulfonamide

A solution of 2-chloro-N,N-dimethyl-3-nitrobenzenesulfonamide (170 mg, 0.642 mmol)

and ethanolamine (196 mg, 3.21 mmol) in ethanol (6 mL) was heated at reflux for 4 h. The
15 solvent was removed in vacuo, and the residue was purified by column chromatography

using heptane/ethyl acetate, 1:1 as an eluent affording 2-[(2-hydroxyethyl)amino]-N,N-

dimethyl-3-nitrobenzenesulfonamide, 161 mg (87%). MS (ESI) m/z 288 [M-H]. 'H NMR

(400 MHz, CDCl3) d ppm 1.92 (t, J = 5.6 Hz, 1 H), 2.83 (s, 6 H), 3.10-3.06 (m, 2 H), 3.84-

3.80 (m, 2 H), 6.83 (t, J = 8.0 Hz, 1 H), 6.87 (broad s, 1 H), 7.91-7.87 (m, 2 H).

NH,

N/\/OH
o=s=0"
e N\
20
C. 3-Amino-2-[(2-hydroxyethyl)amino]-N,N-dimethylbenzenesulfonamide
To a solution of 2-[(2-hydroxyethyl)amino]-N,N-dimethyl-3-nitrobenzenesulfonamide (107
mg, 0.37 mmol) in methanol (2 mL) a solution of 85% sodium hydrosulfite 030g,1.5



sol ution was prepared by dissolving 0.52 g of &3 and 0.52 nL of
concentrated H2RSO4 in water to a total volune of 2.0 nL) was added. The
reaction mxture was stirred at room 20 tenperature for 2 h, then quenched

W th 2-propanol .wohesNmbatil es were renoved in vacuo. ThepefskAsRolss
treated with brine, and basicified with aqueous solution of sodium hydroxide
to pH 4. The aqueous phase was extracted twsce with ethyl acetate. The

conbi ned organi c phase was dried over nagnesium sul fate and concentrated
affording the title conpound, 51 ng (74% . M5 (ES) mz 282 [MH . WO

2004/ 100865 PCT /@E@D'@Mawwamms d&HThOobtaifled suPendyn Was-heRedppd sOkdranyl ) - 1

H-benzi m dazol - 5yl

2-Chloro-l-nitro- T)(h %%ltah]fgss %gﬁmc{v%)gnv%uﬁéang : oresellcriluel\%aé p%lg?rgg bgtgffﬂ? on of
2-chl or o- 1- ni trGatBM(eprsoipgdmdﬁs@mhzetbma(e&nai:thgl,acaatGGThmmga)nclphase was dried

N, N- di net hyl f or l.or r.benzoi Ci 2. 9.19 mmol ) was
added in porti O@@m;gp.ﬁ%ési'u% R'Iiflgt?ﬂtaﬁ?i \/vzilg(%rtr gr%g\'/nev cuoaarq%“ﬁ?\geﬂ?é'é‘gng[g% m xt ure was
stirred at anbi dydroxyeghyheminbliNN-dioethgiberzenesiifonumidetG9Ings(708%) as aresid MSIHSNH
vacua. The resi qr?ﬁz(}ﬁe[ eated with 1 M solution of sodi um hydroxi de and
extracted with ethyl "acetate. The organic phase was 10 dried over magnesi um
sul fate and concey to | eave a crude product, 0.88 g as an oil.
Purification by ( romat ography on silica using heptane/ethyl acetate,
70: 30 as an el uex rded 2-chloro-Il-nitro-3-(propylsul fonyl)benzene, 657
ng (81% as a whitd soRid. 'H NWR (400 MHz, CDC13) 8 ppm1.06 (t, J = 7.4
Hz, 3H), 1.84- 16#1{-; , 3.45-3.41 (m 2 H), 7.65 (t, J =8.1 Hz, 1 H,
799(dd J =38 15Hzé%H),8.37(dd,J:158.1, 1.5Hz, 1 H. OCOH
0110H WO 2004/ 10088'5\PCT/ SE2004/ 000738

D. 1-(2-Hydroxyethyl)-N,N-dimethyl-1H-benzimidazole-7-sulfonamide
A solution of 3-amino-2-[(2-hydroxyethyl)amino]-N,N-dimethylbenzenesulfonamide (69
10 mg, 0.266 mmol) in formic acid (2 mL) and 2 M hydrochloric acid (2 mL) was heated at

reflux for 1 h. The volatiles were removed in vacuo, and the residue was partitioned
between an aqueous sodium hydroxide solution and ethyl acetate. The organic phase was
dried over magnesium sulfate and concentrated in vacuo affording 1-(2-hydroxyethyl)-
N,N-dimethyl-1H-benzimidazole-7-sulfonamide, 66 mg. MS (ES) m/z 270 [M+H]".

15
E. To a solution of 1-(2-hydroxyethyl)-N,N-dimethyl-1H-benzimidazole-7-sulfonamide
(66 mg) in acetone (3 mL) 2.6 M solution of Jones reagent (0.28 mL, 0.74 mmol; a stock
solution was prepared by dissolving 0.52 g of CrO; and 0.52 mL of concentrated H,SO, in
water to a total volume of 2.0 mL) was added. The reaction mixture was stirred at room

20 temperature for 2 h, then quenched with 2-propanol. The volatiles were removed in vacuo.
The residue was treated with brine, and basicified with aqueous solution of sodium
hydroxide to pH 4. The aqueous phase was extracted twice with ethyl acetate. The
combined organic phase was dried over magnesium sulfate and concentrated affording the
title compound, 51 mg (74%). MS (ES) m/z 282 [M-H].



37 B. 2-( (2-Nitro-6-(propyl sul fonyl)phenyl]am no}et hanol The conpound was
synthesized in 99% yield according to the procedure described for the

synt hesi s of (7-dinethyl sul fanmoyl - benzoi m dazol -1-yl)-acetic acid, part B,
starting from 2- We@100865 ni t r o- 3- (propyl sul fonyl ) benzene. Hd®/SEEBIHooTBBZ 289
[MtH . "H NWR (400 MHz, 5 CDC13) 8 ppm 1.02 (t, J = 7.4 Hz, 3 H), 1.80-1.70
(m 3 H, 3.13-3.09 (m 2 H), 3.27-3.23 (m362 H), 3.87-3.84 (m 2 H), 6.88
(t, 3 =80H, 1 H, 6.95 (broad s, 1 H, 7.91 (dd, J = 8.1, 1.5 Hz, 1 H),
7.99 (dd, J:78 1.8 Hz, 1 H. NH2 N'~CH 0= =0 HC

2- ([ 2- Arni no- 6- ( prg fonyl ) phcnyl | anii no) ethanol to The conpound was
synt hesi zed i n 52¢ \.ccordlng to the procedure described for the

synt hesis of (7-di g Nsul f yl - benzi m dazol -1-yl )-acetic acid, part C,

starting from 2- | t kQ-p=(propyl sul fonyl ) phenyl ] am no} et hanol. MS (ESI)

mz 259 [MtH .'H NMR {400 , CDCl3,CD30D) 8 ppm 1.00 (t, j = 7.3 Hz, 3 H),
1.82-1.72 (m 2 H), 8.15-3.@1 (m 2 H), 3.29-3.27 (m 2 H), 3.80-3.77 (m 2
H, 6.92-6.90 (m 1 , 6.96 (t, J =7.8H, 1 15 H), 7.23 (dd, J =7.7, 1.6

Hz, 1 H D. The title conpound was synt hesi zed according to the procedure

described for they s Lﬁ]rﬁ-ﬁl& f1H-b idazol-1-vllacet
(7-Di et hyl sul fam)yl M:genm %1 5220 -en%mu agaaceytjlage tgglcg part D and E, starting

from2-{ [2-am no-6- (pqppyl sul f onyl )phenyl ] am no) et hanol. M5 (ESI) nlz 281

[MH. NNO O T 0 20 O 11)

(7-(Met hyl sul fony Senzi mi dazol -1-yl Jacetic acid A 2-(7-(Methylsul fon
yl)-1H benzi m dazg <yl )-ethanol WD 2004/ 100865 PCT/ SE2004/ 000738 38 Thi s
conmpound was synt hebz@ﬂ according to the procedure described for the

synt hesi s of -

| oﬁj\

| A. 2-Chloro-1-nitro-3-(propylsulfonyl)benzene
5 To an ice-cooled solution of 2-chloro-1-nitro-3-(propylthio)benzene (0.71 g, 3.06 mmol) in
N,N-dimethylformamide (10 mL}) m-chloroperbenzoic acid (2.1 g, 9.19 mmol) was added
in portions. The ice-bath was removed, and the reaction mixture was stirred at ambient
temperature for 24 h. The volatiles were removed in vacuo. The residue was treated with 1
M solution of sodium hydroxide and extracted with ethyl acetate. The organic phase was
10 dried over magnesium sulfate and concentrated to leave a crude product, 0.88 g as an oil.
Purification by column chromatography on silica using heptane/ethyl acetate, 70:30 as an
eluent afforded 2-chloro-1-nitro-3-(propylsulfonyl)benzene, 657 mg (81%) as a white
solid. "H NMR (400 MHz, CDCl3) & ppm 1.06 (t, J = 7.4 Hz, 3H), 1.84-1.74 (m, 2 H),
3.45-3.41 (m,2 H), 7.65 (t, J=8.1 Hz, 1 H), 7.99 (dd, J=8.1, 1.5 Hz, 1 H), 8.37 (dd, J =
15 8.1,1.5Hz,1H).



17- (propyl sul fonyl ) -] H benzi m dazol -1-yl]Jacetic acid starting from

2-chloro-1-nitro-3- (nethylthio)benzene. M5 (ESI) nfz 241 [MH. 'H NMR (400
MHz, DMSO-D6) 8 8.39 (s, 1 H), 805 (dd, J =8.1, 1.0 Hz, 1 H), 7.86 (dd, J
=7.8 1.0 Hz, 1 7.42 (t, J =8.0 H, s 1H, 501 (t, J=51H, 1H,

4.71 (t, J = 5. 2WGAWY0ES 3 79.3.76 (m 2 H), 3.46 (s, 3 MCT/SB200998738 ¢ | e
conpound was synt hesi zed fron12-(7-(nethy|s$+fonyl)-1kkbenzinidazol-l-
yl)-ethanol according to the procedure described for the synthesis

(7-di met hyl sul fanoyl - benzi m dazol -1-yl)-acetic acid, part E, and used as

such w t hout furh-h%'{[_%E‘HEi)-gﬁﬁl?%'lg{ﬂfohﬂ);}h%l]aﬂn%oﬂ(ﬂ%&eSi s of the target

conpound. N N O
[ 7- (Tri f 1 uor onmet Tl conipphrigdeyas isynttaized in DI viekt ariconding ¢o the pocddure ddsqribeddiorBel F F

HF A 2- [ [2-N - ' I h lani.no. ) etha 15 To a
suspensi on of sO%B{r%gf)gﬁ(g%%{IWL@Saﬂ%éggﬁgﬁ%i ngé,g&g%g%aﬁ;ﬂ’isﬁg‘%grf’?‘@' aci d
(30 nl) adS(()I ut i:ldmrodfni@-&ﬁlirnr(zj)dﬁllfnﬁ)tl)bMHﬁzM&(ESI)MZ&SG[N&H]O‘H NMRYG00VHE,) in
acetic aci 25 ) d ] ) 0 T ] re was
atirred at 55+ cCoGHlRPamE 02 R Sainth 3nct bR A Fe P ap o 1 958 The
filtrate was con(mer2tH)as.87384 (mCH)Y 6.88 i) = BOH L E),\6BS5 (Broad € ndde?.on(dd, M
hydrochl oric aci ngd. filte The,pregipitate was washed 20 with 2 M

hydr ochl ori ¢ aci gl.glng%}bﬁsgwgfﬁgﬁ ggpg’dl i vacuum at room tenperature
affording a yello oLNd, 1.14 g. This material was suspended in ethanol (10
m), and a sol utof et hanolam ne (1.10 g, 18.1 nmol) in ethanol (10 ni)
was added. The reax n/\m/ﬁ"hre was heated at reflux for 20 mn, and then

al l owed to cool tgo rgoH tenperature. The volatiles were renoved in vacuo.
The resi due was r ed by col um chromat ography

C. 2-{[2-Amino-6-(propylsulfonyl)phenyl]amino}ethanol
10  The compound was synthesized in 52% yield according to the procedure described for the
synthesis of (7-dimethylsulfamoyl-benzimidazol-1-yl)-acetic acid, part C, starting from 2-
{ [2-nitro-6-(propylsulfonyl)phenyl]amino}ethanol. MS (ESI) m/z 259 [M+H]. '"H NMR
(400 MHz, CDC1;CD30OD) & ppm 1.00 (t, J = 7.3 Hz, 3 H), 1.82-1.72 (m, 2 H), 3.15-3.11
(m, 2 H), 3.29-3.27 (m, 2 H), 3.80-3.77 (m, 2 H), 6.92-6.90 (m, 1 H), 6.96 (t,/=7.8 Hz, 1
15 H),723(dd, /=77, 1.6 Hz, 1 H)

D. The title compound was synthesized according to the procedure described for the
synthesis of (7-Dimethylsulfamoyl-benzimidazol-1-yl)-acetic acid part D and E, starting
from 2-{[2-amino-6-(propylsulfonyl)phenyl]amino}ethanol. MS (ESI) m/z 281 [M-H].

0=T=o \\\(o

@]
11) [7-(Methylsulfonyl)-1H-benzimidazol- 1-yl]acetic acid

20

A. 2-(7-(Methylsulfonyl)-1H-benzimidazoi-1-yl)-ethano}



WO 2004/ 100865 PCT/ SE2004/ 000738 39 on silica using heptane/ethyl acetate,
80: 20 as an eluent affording 0.72 g (29% vyield) of 2-
{[2-nitro-6-(trifluoromethyl)phenyl]am no}ethanol as an orange oil. M (ESI)
mz 249 [M H]. WB200R0086500 MHz, CDCl 3) S ppm 3. 38- 3. 34 ( mpcz/skdoos/idoBS- 3. 82
(m 2 H, 6.88-6.84 (m 2 H, 7.77 (dd, J =7.8, 1.3 Hz, 1 H, 8.11 (dd. J =
8.3, 1.5 Hz, 1 H. N2 N~ OH HFF 5 F B382-{

[ 2-am no-6-(trifluomet hyl)phenyl]am no } ethanol To a sol ution of
2-{[2-nitro-6-(t ',fluororrgth 1) henélécgm_no}ethanol (0.72 8 2.88 mml) in
met hanol (30 ni) "4 SURRPERS METSYBesRSSRCORINEHP iy Brsedirg feseribed fay the synthesispfpl ) i n
water (6 L) wagr-@eshelulfongilil HiseRamidael-2 5y o lerib kdid Wasin2 SR chirsl1 tfig- 40 Xt ure
was heated at 60,10 C for 15 min._ The reaction mxture was cool ed and

] m n
concentrated in (Brpdhicdsazene MYH(RSD g 24 LM +Hle EEME @H0 Mty PMSOPEXS8.3%nd t he
organic phase vag, (i ebsquey SRANTHULTE §6u8.s = THOLERL VG, 7487, F ST 1 N
vacuo affording 0.57 of é-f) [ 2- am no- 6-

(trifluoronethyl }Hheﬁvfﬁﬂ}dm% Hat 1N 6471 (t\= G4z, A, 397003 Toim2-H), M6 68/FHF O i s
C.2-[7-(Trifluoromethyl)-1H benzi m dazol -1-yl ] et hanol A sol ution of

2-{[2-am no-6-(trifluoronethyl )phen%l ].am no} et hanol (0.57 g) in formc acid
(20 mL) was heat BdThettitle spmppund dyas synthggized frome2-ExmsthylspifonyBr Ik -bengigiidazolels
remved in Vacug.chi) skl RS oieanoiethelfordns Mhibidl 6 AR rAGHS. and

heated at reflux for 10 mn. The solution was concéntrated I n vacuum and the
resi due was co- ebeRpiFHdazeldl-wh-eostio acidpatt Enindupedaas syeh withput ferther Myrificatingiinithe was
treated wWth ;g sghihegs SidhsS@igetdofipodd. S0di um bicarbonate and extracted tw ce
with ethyl acetate. The organi c phase was washed with brine, dried over
magnesi um sul f at e _eRg _edncentrated. The crude product was purified by colum
chr omat ogr aphy on cé‘)usi ng ethyl acetate as an eluent affording 2-[7-

F OH
11) [7-(Trifluoromethyl)- 1 H-benzimidazol-1-yl]acetic acid

i,
N
O

N/\/OH

F——F 1

F
A. 2-{[2-Nitro-6-(trifluoromethyl)phenyl]amino }ethanol
15 To a suspension of sodium perborate tetrahydrate (7.69 g, 50 mmol) in acetic acid (30 mL)
a solution of 3-amino-2-nitrobenzotrifluoride (2.06 g, 10 mmol) in acetic acid (25 mL) was
added dropwise at 55 °C over 1.5 h. The mixture was stirred at 55 °C overnight.
Precipitated material was filtered off, and the filtrate was concentrated in vacuo. The
residue was suspended in 2 M hydrochloric acid and filtered. The precipitate was washed
20 with 2 M hydrochloric acid and water, and then dried in vacuum at room temperature
affording a yellow solid, 1.14 g. This material was suspended in ethanol {10 mL), and a
solution of ethanolamine (1.10 g, 18.1 mmol) in ethanol (10 mL) was added. The reaction
mixture was heated at reflux for 20 min, and then allowed to cool to room temperature.

The volatiles were removed in vacuo. The residue was purified by column chromatography



(trifluoronethyl)-IH benzimdazol-1l-yl]ethanol, 0.36 g (55%yield) as a white
solid. M5 WO 2004/ 100865 PCT/ SE2004/ 000738 40 (ESI) rn/z 231 [MtH . ' H NWR
(400 MHz, DVMSO-D6) S ppm 3.74-3.70 (m 2 H), 4.37 (t,

J=5. 3Hz, 2H) , 5. O6 O Baugo@®el, 1H) , 7. 39(t, J=7. 8Hz, 1H), 7. 67(d, J=PC1&iHzgodr000#d8, 8. 01
(d, J =81Hz, 1 H, 833(s, 1H. s D To a solution of
2-[7-(trifluoronethyl)-1H benzi m dazol -1-yl B8t hanol (55 ng, 0.239 mmol) in
acetone (4 nL) a 2.6 Msolution of Jones reagent (0.28 nL, 0.72 mmol; a stock
solution was prepared by dissolving 0.52 of 03 and 0.52 nL of conc. H2S04
in water to a t 87 glicarsingheptyielethyhacsiae, Wig) adn slyent pffarding0: Prec 28 giekd of 2ed at
room t enperat ure {[ZQﬁtro-Gf@mﬂhé}ométlﬂ?l?ﬁ]@ﬁy ﬁminogah@m 28QR SfansER0 MY (E9BSwAsials. and

1

the mxture was gtirred for a io further 15 min. The reaction m xture was
quenched by dr opWil-sH NMB¢00¥HaCDClnd ppmdei8-3.340np 24D)) 3.853.82 e @ Hos-856.8#n, and
then decanted. RefBimj, 797 (¥ PA78M Sl FHYRNE (EFLRE, 1 Wi, By Pr opanol . The
conbi ned organi c phase was concentrated I'n vacuum The residue was treated
with brine and bastyM with 1 Msolution of sodium hydroxide to pH 4. The
., 1. water phas extracted twce with ethyl acetate. The organi c phase
was dried over isNgHNestysdIfate and concentrated in vacuum affording the
title conpound (42 |ng) RS a solid. Ms (ESI) mz 243 [MH . 12) (7-Cyano-1
H benzi m dazol - 1- acetic acid 20
A 2-[(2- Hyquéet hylp am no] - 3-ni trobenzonitrile
2-[ (2-hydroxyét hﬁ] am no] - 3-ni trobenzonitrile was prepared starting from
2-chl or o- 3- ni t r BpethBaming-o-(Eflperpmethyiphenydlaminotathaseld i n WO 97/ 389831 (0.89 g)
accor di ng to theT,REOGRMWYE 0- (L aRbIOGH ' _
2-[(2-brono-6-nitr ophgﬁ?l %arélszr?o] gt hanoF%\?i{hzﬁ%ﬁl‘%%ﬁ%}?gg%‘%q 72i %Hzﬁﬁ/ﬁ"?"i)oo
MHz, CDBCN) S ppit meshamol B9 mL) & gusgension of 8% sodgplydeesuliite)3.0p=-9.8 mmel) invalgr, 3. 81
(m 2 H, 6.70 (@omiywa 7 ABdj : 5 . 8.28
(dd, J=8.6.2.0 M 1)Jv|:_rb§;:1§cée-d4lj\_§c?g%1,al%at%@ rr%.)@sﬁcﬂlgd, aﬂd’%g@ryxt&re%va's"ﬁeateld a%()
1- ( 2- Hydr oxye®hy [§ for 15 Bim Zherredetion|mixtprecns pealgdian cencentrated in vacuo. The residue
1- (2- Hydnxyet hyl }uddhh bodnd & bz Lt pd els j st eps
Starting 30 f7on oS pyIIUERERLL e BEOBL phesl whiicT ol BRI SlReS
accordi ng to theThe sdveaiwas rereayved imeague agfording0.53 g efi Yo H2- amérfo-6-
2- (7- brono- | H bepzhd 5 .M 5 %. M5 (ESI) mz

RSB e RS B WSTES g B e, |

188.1 [M+H . ' H NVR (400

A
T

15 C. 2-[7-(Trifluoromethyl)-1H-benzimidazol-1-yl]ethanol

A solution of 2-{[2-amino-6-(trifluoromethyl)phenyl]amino }ethanol (0.57 g) in formic
acid (20 mL) was heated at reflux for 20 min. The excess of formic acid was removed in
vacuo, the residue was dissolved in a 2 M hydrochloric acid, and heated at reflux for 10
min. The solution was concentrated in vacuum and the residue was co-evaporated with

20 acetonitrile and ethanol. The residue was treated with a saturated solution of sodium
bicarbonate and extracted twice with ethyl acetate. The organic phase was washed with
brine, dried over magnesium sulfate and concentrated. The crude product was purified by
column chromatography on silica using ethyl acetate as an eluent affording 2-[7-

(trifluoromethyl)-1H-benzimidazol-1-yl]ethanol, 0.36 g (55% yield) as a white solid. MS



H, 5.03

WD 20041100865 PCTI SE20041000738 41 Hz, 2 H), 4.53 (t, J , 2
= 0 Hz, 1 H),

(t, J=5.1 Hz, 1 H 7.36 (1, J=7.8 Hz, 1 H), 7.76 (dd, J
8.04 (dd, J=8.1, 1.0 Hz, 1 H), 837 (s, 1 H. C

(7- Cyano- | H benzW®i 206460865 - y| ) acetic acid was prepared st arrdTisg2ons/omig- (2 5
hydr oxyet hyl ) -] H benzi m dazol e- 7carbonitrile (89 ng) according to the
procedure described for the synthesis of 40

(7-bronD-IH-benzoinidazol-l yI)acetic aci d. Yield 38 ng (39 @6 MS (ESI) niz

202.0 [M+H] . " H NVR (400 MHz, é @g 37 (dd, J=8.1,

7.7 Hz, 1 H, 7.¥SDrue231 MAH. H W“O(W% DMS@zPﬁ() avmﬁﬂé 70 @, ZW I 1),

8.38 (s, 1 H), 1ﬁ=§3mb§m Islos)(tJms@ﬁnﬁmmﬁmnzmm@ﬁ(@h 78y, @ceti c

acid A 2-[(2-Fl_uoro-6 -n i trop H&ﬁanl n o] eth anol

2-[ ( 2- Fl uor o- 6- Mﬂ?@bﬁféﬁyls)% d@e@%ﬁo s prepared starting from

2-di fluoro-3 1s nitrobenzene (0.66 g) according to the procedure descrlbed
t he synthesis of 2-[(2- brono-6- nltrophenyl)anlno ethanol. Yield 0.78 g

ers % . N5 (ESI)DrTyasohgion of 3-f-(ujfluoppmethy- Yk dstimep! 65 pBr23. 56 (m
[

=5.3 Hz
7.6, 1.

0
9
H ., 4.91 (m Imkhi) ifacénd @mid) 4.6 M750141§or{ Eﬂloné réﬂéent (0.8Pmf 0572 rhmbl, a stdei89 (M
H). 20 B.2-(7-Fl uoro-IH benzoi m dazol - 1- éethanol To a solution of
(2-f1 uor o- 6- nﬁoﬂqﬂ@bwemaam%&l%@lwaaeiﬂg@f By apd P52 mlcof senst HeSO3 invater 100

pal I adi um on Carmnotﬁlalaﬂmfm 210880 )36d @8ted TR nﬂhﬁfe%@ st A WRMABR AR fora
hydrogen pressure 1 bar until the consunption of X rogen gas ceased (60
ag

mn). The react3bRinnfRathsr 8-1ipls of Jopesapagentwas addgt Q&&“@PTCG@FF‘E@‘I MA ch was
further washeg wWykherds nHEtTméFﬁbuﬁQﬁxﬁ?ee&:ﬁ Qudnhddy Jmléelaha.&a{ &F 243Spanol

concentrated to dryness and the resi due was _disSolved in formc acid (4 nL).
The sol ution was@Zmaks *t@fe#é‘aﬁmoané then deconiad-Remaiing offaiem siligsvereiasbed and

irradiated for 1§umam§£noﬁ‘ie @amﬂ;h\% &%}é@ﬁﬂ&%&&@%@dm VheMiAf. UthBYesidiE |
resi due was dissolved in nmethanol (4 nlL) 7 M solution of ammpni a |n

net hanol (4 nlL) Wisdteatgd yith bring qnérba%ﬁ% ‘ﬁ'“‘t th smuse?wféo‘éya@ hyérasiémtorpkt £ dhe o -

dryness and the SR Wiibd btleil aberablant ot ﬁa&@!astuﬂad Yisel d 0. 65
g (93 %. M8 (Esfv) n@gs%fm ’“?”Qte ﬁ]r" °‘R‘&R °’%H"DE/BS Sprrn 3. 60

(t, J=5.3 Hz,152 pipgnesjum sulfate angﬁgncsntﬁzed lrzvaq)mm effg@nwezl@mmmew mg) as a
PCT/ SE2004/ 00073&)};d, MS (EST) m/z 243 [M-H).

1
f
(
4
1
2-

12) (7-Cyano-1H-benzimidazol-1-yl)acetic acid

20 A, 2-[(2-Hydroxyethyl)amino]-3-nitrobenzonitrile
2-[(2-hydroxyethyl)amino]-3-nitrobenzonitrile was prepared starting from 2-chloro-3-
nitrobenzonitrile [prepared as described in WO 97/38983] (0.89 g) according to the
procedure described for the synthesis of 2-[(2-bromo-6-nitrophenyl)amino]ethanol.

Yield 1.06 g (99 %). "H NMR (400 MHz, CD;CN) & ppm: 3.00 (t, J=4.8 Hz, | H), 3.68 (q,

25 J=4.7 Hz, 2 H), 3.81 (m, 2 H), 6.70 (dd, J=8.6, 7.6 Hz, 1 H), 7.75 (dd, J=7.6, 1.5 Hz, 1 H),
8.28 (dd, J=8.6, 2.0 Hz, 1 H), 8.41 (bs, 1 H).

B. 1-(2-Hydroxyethyl)-1H-benzimidazole-7-carbonitrile
1-(2-Hydroxyethyl)-1H-benzimidazole-7-carbonitrile was prepared in two steps starting
30 from 2-[(2-hydroxyethyl)amino]-3-nitrobenzonitrile (0.99 g) according to the procedure
described for the synthesis of 2-(7-bromo-1H-benzimidazol-1-yl)ethanol. Yield 0.49 g (55
%). MS (ESI) m/z 188.1 [M+H]. '"H NMR (400 MHz, DMSO-D6) § ppm: 3.81 (q, J=5.1



42 (dd, J=12.1, 8.1 Hz, 1 H, 7.02 (m 1 H), 7.34 (d, J=8.1 Hz, 1 H), 8.03
(s, 1 H, 826 (s, 1H. C (7-Fluoro-1H benzi m dazol -1-yl)acetic acid was
prepared according to the procedure s described for the synthesis of

(7- brono- 1H benz MQA0ReH6S 1- yl )acetic acid. M5 (ESI) ink 185/@2qohbdeffss ' H NVR
(400 MHz, DMSO-D6) S ppm 5.32 (s, 2 H), 7.30 (dd, J=11.6,8.1 Hz, 1 H), 7.40
(m 1 H), 7.62 (d, J=8.1 Hz, 1 H), 8.97 (s,40L H). 'F NWR (376 Miz, DVBO-D6) S
ppm -133.66 (s, 1 F). to Synthesis of the target conpounds Ceneral nethod.

aci 0 prepared ot 2 REtSH R Aus s S0 H0RG ru e, | E05.a8 iy e L £D. 5 M 0. 56
mol ) and an appy-ens, ildtHe, i $)8047@d,(/88.2, N0EL,)1 H)8.aTeal pHtrile (2 nl)

O (7-azabenzotriazol-1-yl)-N,N,N , N - tetranethyl uroni um hexaf | uor o- phosphat e
(69 ng, 0.18 mmol ) ) was added. The ice-bath was renoved, and the reaction

m xtuL edvvas ﬁti rCﬁd-@gfanamHi&?]mmtdaml ry@hgtbtiéacfi@&zaﬁprépareéi%talﬂing f?aﬂ.el_m-ﬁture waz

quenched wth ne no t.he .vo] ati] es, were renoved i.n vacuo. The residue

was purified By Eﬁ?ﬂﬁm@E’SHF@F%MVJ"B‘W%’P‘PEJQEH’§} argerding &g the peReddre 0- 10% 20

Xlet hanol i nI et hyaesmaﬁrghw@mmiﬂf@?bmgflgpmhmmidaﬁ&1t§1ta|£$ifgafrm§1$@s mg
ternatevely, t r esi was. puri fi preparative on erra

col utm (19x300 rrE’?'@s?’ﬁéEgSf‘/zm2§%m§m69m¥§oﬁ)élm@hi3l Bxanpl e MWV

number found [ Madl3WdQu=amer galied, 1.0 &b, AMrs i{z,'\tﬁ)’és.'ﬁhgdv%s‘}r.fiﬁtﬂ&(?w-

(400 MHz, CDCI3/CD30OD) S phidgyl)-Z-(?- ppm 3. 79 (s, 3H), 5.30 (s, 2H),

nitro- | H benzoi M@a8dt1H). BAZGs3Hy 1 6.82 - 6.92 (m 1H), 7.10 WO

2004/ 100865 PgT/ SE2004/ 000738 43 yl)-acetamide 7.19 (m 1H), 7.28 - 7.42 (m

13) (7-Fluoro-1H-benzimidazol-1-yl)acetic acid

" .A. 2-[(2-Fluoro-6-nitrophenyl)amino]ethanol _
2-[(2-Fluoro-6-nitrophenyl)amino]ethanol was prepared starting from 1,2-difluoro-3-

15 nitrobenzene (0.66 g) according to the procedure described for the synthesis of 2-[(2-
bromo-6-nitrophenyl)amino]ethanol. Yield 0.78 g (95 %). MS (ESI) m/z 201.1 [M+H]. 'H
NMR (400 MHz, DMSO-D6) & ppm: 3.56 (m, 4 H), 4.91 (m, 1 H), 6.70 (m, 1 H), 7.46 (m,
1 H), 7.85 (bs, 1 H), 7.89 (m, 1 H).

20  B. 2«(7-Fluoro-1H-benzoimidazol-1-yl}ethanol
To a solution of 2-[(2-fluoro-6-nitrophenyl)amino]lethanol (0.78g ) in methanol (15 mL)
10% palladium on carbon (200 mg) was added. The mixture was hydrogentated at
hydrogen pressure 1 bar until the consumption of hydrogen gas ceased (60 min). The
reaction mixture was filtered through a pad of Celite, which was further washed with

2s  methanol and acetonitrile. The filtrate was concentrated to dryness and the residue was
dissolved in formic acid (4 mL). The solution was transferred into a microwave vial, which
was sealed and irradiated for 15 min at 135 °C. The solvent was removed in vacuum, the
residue was dissolved in methanol (4 mL) and a 7 M solution of ammonia in methanol (4
mL) was added. After 10 min the mixture was concentrated to dryness and the residue was

3  purified on a short silica column. Yield 0.65 g (93 %). MS (ESI) m/z 181.1 [M+H]. 'H
NMR (400 MHz, DMSO-D6) 8 ppm: 3.60 (t, /=5.3 Hz, 2 H), 4.21 (t, J=5.3 Hz, 2 H), 6.92



2H), 8.01- 8.13 (m 3H) 2 N [2-Fluoro-4 (trifluoronethyl)phenyl]- (400 MHz,
CDC13/CD30D) S 2-(7-nitro-1H ppmb5.42 (s, 2H), 7.27 - 7.40 benzi m dazol -1 -
(m 3H), 8.02 - 8.11 (m 3H), yl)acetamde 382.4 no 8.12 - 8.23 (m 1H) 3
(400 MHz, CDC13/ @o3@By@ses ppm 5.27 (s, 2H), 7.08 (dd, N-(3»@Eeengecdsss]=2.5,
8.6 Hz, 1H), 7.33 (t, 1iodophenyl)-2-(7-nitro- J=8.1 Hz, 1H), 7.65 (d, J=8.6
1H benzi m dazol -1- Hz, 1H), 7.68 (d, J=2.5 W2, vyl)acetam de 456.6 no 1H),
7.99 - 8.04 (rn 3H) 4 (400 M—Iz DI\/ISOdG) S ppm 3.80 (s 3H) 5.37 (s, 2H),
7.11 (d, J=9. é} I—P St J=8.1 Hz,
IH), 7.64 (d, J @dsfﬁl@(leﬁtﬁrlolr 102#121%57348‘1628 iz, HBSP%: , 826 (s,

met hoxyphenyl) - 24§y~ 1H), 8.13 (dd, J=1.0, 8.1 Hz, nitro- 1H-benzim'dazo|-|-
1H), 8.44 (s, 1H), 10.4 (br.s, yl)acetam de 360.8 no 1H) 5 (400 MHz,
CDC13/CD30D) S N[3- ppm5.30 (s, 2H), 6.45 (t, J=74

Difl th Tfhace a a B 7.16
f X 3(L)IOE %mas &thpgﬂﬂéiéﬁeg%g%%cﬁl ﬁ)ac te -a8d \\faﬂ'*)rﬁée:w ccord;%g(&th@irto&éaufk

yl)acet ani de 362dsscrifgd fquthe syneyesis of g7 ETP“PnHH‘WmB’“t&A@d Yaseticepid) MP B8Iomiz S
N [ 3 met hoxy- 5- rwﬁ] (lﬁwmow misoB) & porhd L34 4 UOIRARY il JIBNYA] -

394.3 no 6.80 (br.s br.s, WD 2004 865
Hz, lH) 740(m,1H) 7.62 (d, J=8.1 Hz, 1 H), 897(s,1H)

®F NMR (376 MHz, DMSO-D6) § ppm: -133.66 (s, 1 F).
10 Synthesis of the target compounds

General method.
: To an ice-cooled solution of a 7-substituted (1H-benzimidazol-1-yl)acetic acid, prepared as. ;. -

described above (0.14 mmol), triethylamine (0.80 mL, 0.56 mmol) and an appropriate

15 amine (0.2 mmol) in acetonitrile (2 mL) O-(7-azabenzotriazol-1-yl)-N,N,N',N"-
tetramethyluronium hexafluoro-phosphate (69 mg, 0.18 mmol) ) was added. The ice-bath
was removed, and the reaction mixture was stirred at ambient temperature for 0.5 — 2 h.
The mixture was quenched with methanol and the volatiles were removed in vacuo. The
residue was purified by column chromatography on silica using 2 solution of 0-10%

20 methanol in ethyl acetate as an eluent affording the title compound. Alternatevely, the
residue was purified by preparative HPLC on XTerra Cg column (19x300 mm) using 0.1
M aqueous NH4OAc/CH3CN as an eluent.

Example MW
number found
[M+1]
MW or
Name caled | [M-1] |'HNMR
1 N-(3-Fluoro-4-methoxy- (400 MHz, CDCI3/CD;0D) &
phenyl)-2-(7- ppm 3.79 (s, 3H), 5.30 (s, ZH),
nitro- 1H-benzoimidazol-1- | 344.3 | 345.1 | 6.82-6.92 (m, 1H), 7.10 -




44 2-(7-nitro-1H 1H), 7.35 (t, J=8.1 Hz, IH), benzimdazol-I- 7.38 (br.s
1H), 8.01- 8.08 yl)acetamde (m 2H), 8.15 (br.s, 1H) 7 (400 MHz,
CDC13/CD30D) 8 ppm5.32 (s, 2H), 6.43 - 6.52 N (3,5-Difluorophenyl)-2- (m
1H), 7.03 - 7.13wWOrpo4aedees (7-nitro-1 H benzi m dazol - 7. 33 PCTISERogaw73dH) ,
8.01 - 1-yl)acetarnide 332.3 no 8.10 (m 211 8.19 (s, 1H 8 (400 Mz,

CDC13/CD30D) 8- ppm 5.29 (s, 2H), 7.07 (d, (7 Nitro-1H J=8.8 Hz, 2H)
7.33 (t, J=8.1 benzinidazol 1- yI)- [4- Hz, 1FD 7. 47 (d J=8.9 Hz,
(trifluoromet hoprpheryHd 008 866 ’W} 2= acetam.de 380 3 no

(s, 1H) 9 (400 M, CDCl /)é‘,ti’?c%? 8 2-(7-Hitro-[iH p;%lg(m”@s”%ﬂ“@n% (t)
J=52 benzinidazol-1-yl}-N-[3- Hz, 1H), 6{85 - [6. 92 m—l)igl-@l,_s(:ﬂ(mlgﬁ) 2- 7.18
- 7.35 (m 3H) 743 /c tetrafl uoroetho \Jl)ph \Jl I—l\ 7 _QQ _ [8Y<] (m
oH), 8.14 cetaffde 412] ¥ [REMo0-411y 10 (hoo M eT; CDdIB/CDBOD) 8 ppm 1. 42
(s, 9H), 5.29 (3, 2H), _thﬂéorérﬁétﬁylguéryhph@nyl) 2- 7. g’@wdﬂ{ﬂz&cﬁytb,oﬁw
7.34 (7-nitro- [1H benzim dazol Hz, 13H),

1-yl ) acet ani de $52.4 no| &#{-nsyl H-8 10 (s, |1H) 11 (40()PWH2542®§@4)72§-p7p4% 1.36
(d, J=6.1 Hz, 3H), 4.72) berddnlidazbilt- 4. 79 (M 1H)| 5. 30 (hS3H)2&H2 - 8.11 (m, 3H),
Hydr oxyet hyl ) phenyl ]-2-|7,.07 (d, J=7.6 Hz| _ 111) 7.23 (t,

(7-ni tro-| H benti ni dazol Yaretamglery,  111) | 38%4 (no7 37 8(13-8.23 (m, 1H)

3 | (400 MHz, CDCI5/CD;0D) §
ppm 5.27 (s, 2H), 7.08 (dd,
N-(3-Chloro-4- J=2.5, 8.6 Hz, 1H), 7.33 (t,
iodophenyl)-2-(7-nitro- J=8.1 Hz, 1H), 7.65 (d, J=8.6
1H-benzimidazol-1- Hz, 1H), 7.68 (d, J=2.5 Hz, .
yl)acetamide 456.6 |no 1H), 7.99 — 8.04 (m, 3H)
4 (400 MHz, DMSO0-d6) d ppm

3.80 (s, 3H), 5.37 (s, 2H), 7.11

(d, J=9.1 Hz, 1H), 7.36 (dd,

J=2.5,9.1 Hz, 1H), 7.42 (%,
=8.1 Hz, 1H), 7.64 (d, J=2.5

N-(3-Chloro-4- Hz, 1H), 8.02 (d, J=8.1 Hz,
methoxyphenyl)-2-(7- 1H), 8.13 (dd, J=1.0, 8.1 Hz,
nitro-1H-benzimidazol-1- 1H), 8.44 (s, 1H), 10.4 (br.s,
yl)acetamide 360.8 | no 1H)

5 (400 MHz, CDCIl3/CD;0D) &
N-[3- ppm 5.30 (s, 2H), 6.45 (¢, J=74
(Difluoromethoxy)phenyl] Hz, 1H), 6.74 — 6.82 (m, 1H),
-2-(7-nitro-1H- 7.16 ~7.30 (m, 3H), 7.31 -
benzimidazol-1- 7.40 (m, 1H), 8.00 - 8.09 (m,
yl)acetamide 3623 | no 2H), 8.09 - 8.17 (m, 1H)

6 (400 MHz, CDCly/CD;0D) &
N-[3-methoxy-5- ppm 3.73 (s, 3H), 5.32 (s, 2H),

(trifluoromethyl)phenyl]- |394.3 | no 6.80 (br.s, 1H), 7.24 (br.s,




1-yl)acetam de 340.3 341.2 1H)
PCT/ SE2004/ 000738 45 7.46 -
J=1.1, 8.1 Hz, 11-1), 8.06 (s, 1H), 8.55 (br.s,
ppm 5.44 (s, 2 7043 (1, J=8.1 Hz, 1H)
2-(7-Nitro-1H (FONUEY%%y  21-1), 8.03 (d,

1H), WD 2004/ 100865

J=8.1 Hz, 1H), 8.06 (dd,
1H) 12 (400 MHz, DMBO-d6) 6
7.68 (d, 8.4 Hz, 2H), 7.73

benzi m dazol -PERAEROMGOZE j=8 1

yl

7.36 (t, J=8.1
CT/ 8

Hz,
.48 (m 1H), 8.01 (d,

Hz, 1H), 8.15 (d, J=8.1 (trifluoronethyl)phenyl]ac Hz, 1H), 8.45 (s, 1H),
10.8 etam de 364.3 365.0 (br.s, 1H) 13. (461) MHz, CD3CN) 6 ppm 5.32 (s;
2H), 7.10 - 7.14 (m 1H) 728-7.33 grrpm%r—l) 7.'.36.:7 40 (m 1H), 74} (t,
o, 11, B.00 i tro 1 GO R Earol |- (Ha, 991 0, P 7 G e 1
yl)acetam de 33D.7 no (pbendinidaz8d-178 (br.s| 1H) (14 (4)@38\&&.5, IEDEIN) - K0Ppm
(m 2 500 {5 outy|Medemes °C “Thy T a6 TpEE Aoy 1 og (g
N Hexyl -2-(7-nifTo-1H pP=1.0, 8.1 Hz 1H) 8.04 (s, |@eormd, darn/cr;ophl) ,
8.05 (dd, J=1.0] 8.1 Hz yl)acet am de 30K. 4 305. 1 1_?)pm 532 (s, 2H), 6.43 - 6.52
N-(3,5-Difluorophenyl)-2- (m, 1H), 7.03 - 7.13 (m, 2H),
(7-nitro-1H-benzimidazol- 7.33 -7.42 (m, 1H), 8.01 —
1-yl)acetamide 3323 |no 8.10 (m, 2H), 8.19 (s, 1H)

8 (400 MHz, CDCI1y¥/CD30D) 6

ppm 5.29 (s, 2H), 7.07 (d,
2-(7-Nitro-1H- J=8.8 Hz, 2H), 7.33 (t, J=8.1
benzimidazol-1-yl)-N-[4- Hz, 1H), 7.47 (d, J=8.9 Hz,
(trifluoromethoxy)phenyl] 2H), 8.00 - 8.06 (m, 2H), 8.08 .
acetamide 380.3 |no (s, 1H)

9 (400 MHz, CDClyCD30D) &
2-(7-Nitro-1H- ppm 5.32 (s, 2H), 5.85 (t, J=52
benzimidazol-1-yl)-N-[3- Hz, 1H), 6.85 - 6.92 (m, 1H),
(1,1,2,2- 7.18 - 7.35 (m, 3H), 7.43 (s,
tetrafluoroethoxy)phenyl]a . 1H), 7.99 — 8.08 (m, 2H), 8.14 |
cetamide 4123 |no (s, 1H)

10 (400 MHz, CDCly/CD;0D) &

ppm 1.22 (s, 9H), 5.29 (s, 2H),
N-(4-tert-Butylphenyl)-2- 7.24 (d, J=8.6 Hz, 2H), 7.34
(7-nitro-1H-benzimidazol- (d, J=8.7 Hz, 3H), 7.99 - 8.05
1-yl)acetamide 3524 | no (m, 2H), 8.10 (s, 1H)

11 (400 MHz, CD3CN) & ppm

1.36 (d, J=6.1 Hz, 3H), 4.72 -
N-[3-(1- 4.79 (m, 1H), 5.30 (s, 2H),
Hydroxyethyl)phenyl}-2- 7.07 (d, J=7.6 Hz, 1H), 7.23 (t,
(7-nitro-1H-benzimidazol- J=7.6 Hz, 1H), 7.33 - 7.37 (m,
1-yl)acetamide 340.3 | 341.2 | 1H), 7.36 (t, J=8.1 Hz, 1H),



15 (400 MHz, CD3CN) 6 ppm N-(3.4-Difluorophenyl)-2- 5.29 (s, 2H), 7.07 -
7.17 (m (7-nitro-| H benzimdazol- 332.3 333.1 2H), 7.37 (t, J=8.1 Hz, II1),
WO 2004/ 100865 PCT/ SE2004/ 000738 46 1-yl)acetanmide 7.51 - 7.58 (m 1H), 8.02
(d, J=8.1 Hz, 1MP208/10086s, 1H), 8.08 (d, J=8.1 Hz, 1H), ETRE200¢/f0738, 1H)
16 (400 MHz, CD3CN) 8 ppm 5.33 (s, 2H), 7.38 (t, J=8.1 Hz, 1H), 7.59 (d,
J=8.9 Hz, 2H), 7.65 (d, J=8.7 Hz, 211), 8.#3 N (4- Cyanophenyl) 2-(7- (d,
J=8.1 Hz, 1H), 8.07 (s, nitro-IH benzimdazol-I- 1H), 8.08 (d, J=8.0 Hz,
1H), yl)acetam . : —96—(br—s—H)-17/—(400 Mz DNMSO-d6) 8 ppm
4.15 -4.23 (m WH: 5 . 2H), 6.77 (B, J=8.6 H| My 148EmeD(Rl @3z} 5,
8.6 Hz, 1H), 7/10 (d, P=2.5 Hz, 1H), 7.40 (t, |N(2, Bjdgmlglrlgjko@(dd] =8. 1 |Hz,
111), 8.01 (dd,| benzodj oxin-6-yl)-2-(7- P=1.0, 8.1 —?
nitro-1H benzin dazol -1} J=1.0, 7.6 Hz, 1H), 8|44 (s =1y’|)3dé?téﬁ1a 6@54.\; no
S

8
1H), 10.2 (br.s| 1H) 18/ (400 MHz, CD3CN) pm| 4. 40 m) 335@”; jﬁ) 2H) 5. 21
(S, 2H), 6. 99- 7106 (m I—h 71’)71${(r‘r 1) 17, 28- 7

J=7.6 N (2-Bronpbenzyl )| 2-(7- Hz, 1H), 7.b9 (a, J=8. 1(4PQ,MHZ DMsdd6)5ppm
5.44 (s, 2H), 7.43 (t, J=8.1 Hz,
1H), 7.68 (d, 8.4 Hz, 2H), 7.73

2-(7-Niwro-1H- (d, J=8.4 Hz, 2H), 8.03 (d,
benzimidazol-1-yl)-N-[4- J=8.1 Hz, 1H), 8.15 (d, J=8.1
(trifluoromethyl)phenyl]ac Hz, 1H), 8.45 (s, 1H), 10.8
etamide 364.3 | 365.0 | (brs, 1H)
13 . i (400 MHz, CD;CN) é ppm
- - 15.32(s; 2H), 7.10 - 7.14 (m,

1H), 7.28 - 7.33 (m, 1H), 7.36
—7.40 (m, 1H), 741 (t, J=8.1
Hz, 1H), 7.52 - 7.65 (m, 1H),

N-(3-Chlorophenyl)-2-(7- 8.04 (d, J=8.1 Hz, 1H), 8.09
nitro- 1 H-benzimidazol-1- (dd, J=1.0, 8.1 Hz, 1H), 8.11
yl)acetamide 3307 | no (s, 1H), 8.78 (br.s, 1H)

14 (400 MHz, CD5CN) 6 ppm

0.88 (t, J=7.1 Hz, 3H), 1.23 -
1.33 (m, 6H), 1.38 -1.46 (m,
2H), 3.08 - 3.14 (m, 2H), 5.09
(s, 2H), 6,58 (br.s, 1H), 7.36
(t,J=8.1 Hz, 1H), 7.98 (dd,

N-Hexyl-2-(7-nitro-1H- J=1.0, 8.1 Hz, 1H), 8.04 (s,
benzimidazol-1- 1H), 8.05 (dd, J=1.0, 8.1 Hz,
yDacetamide 3044 |305.1 |1H)

15 (400 MHz, CD4CN) 8 ppm
N-(3,4-Difluorophenyl)-2- 5.29 (s, 2H), 7.07 - 7.17 (m,

(7-nitro-1H-benzimidazol- | 332.3 |333.1 |2H), 7.37 (t, J=8.1 Hz, 1H),




nitro-I H benzi mdazol-1- 1H), 8.04 (d, J=8.1 Hz, 1H), vyl)acetam de 389.2
391.0 8.05 (s, 1H) 19 (400 MHz, CD3CN) 8 ppm 2-(7-Nitro-1H 4.41 (d, J=6.1
Hz, 2H), 5.19 benzim dazol-21-yl)-N[3- 378.3 379.0 (s, 2H), 7.07 - 7.14 (m
1H), WO 2004/ 10086804A0MH6eSE20041000738 47 (trifl uoromet hyl pdresezyospaess7. 35 (t,
J=8.1 Hz, Ili), 7.44 - etamide 7.57 (m 4H), 7.99 (dd, J=1.0, 8.1 Hz, |H),
8.04 (dd, J=1.0, 8.1 Hz, 1H), 8.05 (s, 1146) 20 (400 MHz, CD3CN) S ppm 2.28
(s, 3H, 5.39 (s, 2H), 6.90 (d, 1=5.1 Hz, 11-1), 7.38 (t, J=8.1 Hz, 1H),
7.75 - 7.82 ( (4-Methylpyridin-2-yl)- 1H), 8 03 (d, J=8.1 Hz, 1H) .
2-(7-nitro-1H |8.08 (d 1-yDgretamige 1H), 8|08 benzimaéiel7~$(m(i;ﬁ) &H}{dB 13
(d, 7=5.1 Hz, |yl)acetgamde 311.3 312.1 |[M 8:|87 (by.

CDCl 31 CD3OD) S| ppm 5.28 (s, 2H), 7.25 -17.35 N-(3 Ssalgik'%u-ﬁlq 74§01 n,
3H), 7.67 - 7.2 (m IN, nitro- 1H-ben:zim'dazoI-HSY)SYQJ%&)HIS.,IPDI-I)']38 02
(s, 1H), yl)acetantide 321.3 322.1 7.96(- 8.06 (m &%;l)s %% (400 MHz, CDQI 3) S
ppm 3.73 (s, @H. 5.2b (s, 211), 6,21 1 6.24 (m 1H) . 6.66 - 6.70

N- ( 3, 5- Di met hox¥®henyl)- (m 2H), 7.37 (1, 1=8.1 Hza (40D-MHz, dDLCNY & ppm 1H)|,
7.69 (br.s, 110, 8.01 (s, benzimdazol-|- 1H), 8.09 N = Hz ,
yl)acet ani de 3%6.3 357{0 8.13 (d, J=8.1 Hz, 1H) 599 (s, 308,758 € 161 B,
1H), 7.59 (d, J=8.9 Hz, 2H),

7.65 (d, J=8.7 Hz, 2H), 8.03

N-(4-Cyanophenyl)-2-(7- (d, J=8.1 Hz, 1H), 8.07 (s,
nitro-1H-benzimidazol-1- 1H), 8.08 (d, J=8.0 Hz, 1H),
ylacetamide 3213 |320.2 | 8.96 (br.s, 1H)

1 ¥7 2l ' ' (400 MHz, DMSO-d6) § ppm

4.15-4.23 (m, 4H), 5.34 (s,
2H), 6.77 (d, J=8.6 Hz, 1H),
6.87 (dd, J=2.5, 8.6 Hz, 1H),
7.10 (d, J=2.5 Hz, 1H), 741 (t,

N-(2,3-Dihydro-1,4- J=8.1 Hz, 1H), 8.01 (dd,
benzodioxin-6-yl)-2-(7- J=1.0, 8.1 Hz, 1H), 8.12 (dd,
nitro-1 H-benzimidazol-1- J=1.0,7.6 Hz, 1H), 8.44 (s,
yl)acetamide 3543 |no 1H), 10.2 (br.s, 1H)

18 (400 MHz, CD3CN) d ppm

4.40 (d, J=6.1 Hz, 2H), 5.21
(s, 2H), 6.99-7.06 (m, 1H),

7.12-7.18 (m, 1H), 7.28 -
7.38 (m, 3H), 7.53 (d, J=7.6

N-(2-Bromobenzyl)-2-(7- Hz, 1H), 7.99 (d, J=8.1 Hz,
nitro-1H-benzimidazol-1- 1H), 8.04 (d, J=8.1 Hz, 1H),
yDacetamide 389.2 [391.0 |8.05(, 1H)

19 (400 MHz, CD;CN) 4 ppm
2-(7-Nitro-1H- 441 (d, J=6.1 Hz, 2H), 5.19

benzimidazol-1-yl)-N-[3- |[378.3 (379.0 |(s,2H), 7.07 -7.14 (m, 1H),




23 (400 MHz, DMSO-d6) S ppm 3.69 (s, 3H), 5.39 (s, 2H), 6.62 - 6.66 (m
11-1), 7.02 - 7.06 (m 1H), 7.18 - 7.23 (m 2H), N-(3-Methoxyphenyl)-2- 7.42
(t, J=8.1 Hz, 1H), 8.02 (d, (7-nitro-I H benzimdazol- 8.1 Hz, 1H), 8.13
2004/ 100865 PCT/ SE20041000738 48 (br.s, lH) 24 (400 M—lz DMSO- d6) ppm
1.28 (t, J=6.8 Hz, 3 H 3.95 (g, J=6.7 HZ472H)538(S 2 H 6.62 (dd,
J=7.8, 2.3 Hz, 1 H 7.01 (m 1H)7.19(m2H) 7.42 (t, J=7.8 Hz, 1 H) 8.02

N- ( 3- Et hoxyphenyl )-2-(7- (dd, J=8.1,- 1.0 Hz, 1 H) 8.14

ni tro-I| H benzini dazol - || {trifluprofnethlyl)i@ny]a o, 1 HL 10. 37735}/(&)13&:!3}13111}11@7&40

341.2 (s, 1 H) |25 (400 DVSO-d6) 8 ppm 3. B8(s, 3H) s| 2

H 6.88 (d, J=9.1 H, Jlmzde 99 (dd, J=8.8, 2|3 H, (4,99 %ad =10,

N- (3, 4- Di net ho;lyphenyl)- H 7.19 (d, J=2.|5 Hz, |1 H) 821-(12,-1[4]);3,0}(&41;!-]:[0,42 (t,

J=7.8 Hz, 1 H) |8.01 benzimdazol-I- (d, {J=7.6]|Hz, ] 8. ( 1

yl)acetanmi de 396.3 3572 H) 8.45 (s, 1 H)| 10.2# (s, |ﬂ51221%1§(84g5]d SNED |

DVBO-d6) 6 ppm(28.60 (4, 3 H) 3.70 (s, 6[H) 5.B7 2-((20%(@}@3&3 mZ

6.88 (s, 2 H 7.42 (t, | benzimidazol -1-yl)-N- p=8.1 |He E =B. 1
22‘8(5,3 , 539 (s, 2H), 6.90

(d, I=5.1 Hz, 1H), 7.38 (t,
J=8.1 Hz, 1H), 7.75 - 7.82 (m,

N-(4-Methylpyridin-2-yl)- 1H), 8.03 (d, J=8.1 Hz, 1H),
2-(7-nitro-1H- 8.08 (d, J=8.1 Hz, 1H), 8.08
benzimidazol-1- (s, LH), 8.13 (d, J=5.1 Hz,
yl)acetamide 311.3 |3124 | 1H), 8:87 (brs, 1H) «

21 - - |t | (400 MHz, CDCl/CD5OD) 8

ppm 5.28 (s, 2H), 7.25-7.35

N-(3-Cyanophenyl)-2-(7- (m, 3H), 7.67 — 7.72 (m, 1H),
nitro-1H-benzimidazol-1- 7.79 (br.s, 1H), 8.02 (s, 1H),
yhacetamide 3213 |322.1 |7.96-8.06 (m, 2H)

22 (400 MHz, CDCl3) 6 ppm

3.73 (s, 6H), 5.26 (s, 2H), 6.21
-6.24 (m, 1H), 6.66 — 6.70

N-(3,5-Dimethoxyphenyl)- (m, 2H), 7.37 (t, J=8.1 Hz,
2-(7-nitro-1H- 1H), 7.69 (br.s, 1H), 8.01 (s,
benzimidazol-1- 1H), 8.09 (d, J=8.1 Hz, 1H),
yl)acetamide 3563 |357.0 |8.13(d,J=8.1Hz, 1H)

23 (400 MHz, DMSO0-d6) & ppm

3.69 (s, 3H), 5.39 (s, 2H), 6.62
— 6.66 (m, 1H), 7.02 - 7.06
(m, 1H), 7.18 - 7.23 (m, 2H),
N-(3-Methoxyphenyl)-2- 7.42 (t, J=8.1 Hz, 1H), 8.02 (d,
(7-nitro-1H-benzimidazol- 8.1 Hz, 1H), 8.13 (dd, J=1.0,
1-yl)acetamide 326.3 |327.2 | 8.1 Hz, 1H), 8.45 (s, 1H), 10.4




(3,4,5- Hz, 1 H 8.13 (dd, J=8.1, 1.0 trinmethoxyphenyl)acetam Hz, | H) 8.45
(s, 1 H 10.35 de 386.4 387.2 (s, 1 H 27 (400 MHz, DVsO-d6) 6 ppm 5.42 (s,
2 H 7.05(m 1 H 2-(7-Nitro-1H 7.43 (m 3 H 7.66 (s, 1 H)

benzi m dazol - 1- w 2d84/j088658. 03 (d, J=8.1 Hz, 1 H) 8.15 PCT/SE2004/000738
(trifluoromethoxy)phenyl] (m 1 H) 8.44 (s, 1 H 10.71 acetam de 380.3 381.1
(s, 1 H WD 2004/100865 PCT/ SE2004/ 000738 4® 28 (400 MHz, DWVSO d6) 8 ppm
5.36 (s,1H)6.71(m1H) 7.02 (m 2 H 7.13 (t, J=7.3 Hz, 1 H 7.21 (t, J=2.0
Hz, 1 1-1) 7.28 (m 2 739 (m 3 H 2-(7- 'rrn-ml 801 (d, J=7.6 Hz. 1

H 8.12 benzinfidazol -fl-yl)-N-(3- (dd, JF8. 1, H{z(brg,lﬁ) 8. 42
phenoxyphenyl ) afggamde[ 38874 3892 (5, I H) iL 4/ ( W
DVBO-d6) 8 ppm | 0.87 (t} J=7.3Hz,3H) 1.27 |(m 2 ggdﬁh? 8 ppfi

(m 2H) 5. 37(s; 2H) 7, 10(d,| J=8.6:Hz, 2 H) 7] 41 (m 1I&B(t4F=BL8tHd pmaaws) 2- (7-
8.01 (d, J=7.6 Hz, 1 H)|8.13 nitro- IH-benzim'dazoI %é@&lﬁ? 1|Hz,
1 H 8.45 yl)afpetamde| 352.4 353.2 (s, 1] H 10.29 (;,q"i* ,

DVMSO-d6) 8 ppm |5.46 (s} 2 H 7.41 (t, J

.1 H4, 1 {D&62@id(re7.8128Hz7159 (t,
J=8.3 Hz, 1 H [.70 (dd

H) 7.01 (m, 1 H)7.19 (m, 2 H)
7.42(t,J=7.8 Hz, 1 H) 8.02

N-(3-Ethoxyphenyl)-2-(7- (dd, J=8.1,1.0 Hz, 1 H) 8.14
nitro-1H-benzimidazol-1- (m, 1 H) 8.45 (s, 1 H) 10.37
yl)acetamide 3403 [3412 |(s,1H)

25 (400 MHz, DMSO0-d6) § ppm

3.68 (5,3 H) 3.70 (s, 3 H) 5.36
(s. 2 H)6.88 (d, 7=9.1 Hz, 1
H) 6.9 (dd, J=8.8, 2.3 Hz, 1

N-(3,4-Dimethoxyphenyl)- H) 7.19 (d, J/=2.5 Hz, 1 H)
2-(7-nitro-1H- 7.42(t,J=7.8 Hz, 1 H) 8.01
benzimidazol-1- (d, J=7.6 Hz, 1 H) 8.13 (m, 1
ylacetamide 3563 | 3572 |H)845(s,1H)10.24 (s, 1 H)
26 (400 MHz, DMSO-d6) 6 ppm
3.60 (s, 3H) 3.70 (s, 6 H) 5.37
2-(7-Nitro-1H- (s,2H)6.88(s,2H) 742 (t,
benzimidazol-1-yl)-N- J=8.1Hz, 1 H)8.02 (d, J=8.1
(3.4,5- Hz, 1 H) 8.13 (dd, J=8.1, 1.0
trimethoxyphenyl)acetami Hz, 1 H) 8.45 (s, 1 H) 10.35
de 3864 |3872 {(s,1H)
27 (400 MHz, DMSO-d6) 6 ppm
5.42(s,2H)7.05(m, 1 H)
2-(7-Nitro-1H- 7.43 (m, 3 H) 7.66 (s, 1 H)
benzimidazol-1-yl)-N-[3- 8.03 (d, J=8.1 Hz, 1 H) 8.15
(trifluoromethoxy)phenyl] (m, 1 H)8.44 (s, 1 H) 10.71

acetamide 3803 | 3811 |(s,1H)




N-(2-Fluoro-4- J=10.1, 2.0 Hz, I H) 8.02 (dd, iodophenyl)-2-(7-nitro- J=8.1,
1.0 Hz, 1 H 8.13 (dd, |IH benzinudazol-1- J=8.1, 1.0 Hz, 1 H 8.45 (s, 1
yl )acetam de 440.2 441.0 H 10.35 (s, 1 H) 31 (400 MHz, DMSO d6) 6 ppm 4.44
(d, J=5.6 Hz, 2 wh2besBidsss(s, 2 H 7.40 (t, J=8.1 Hz, 1 H) %ch@nibh% H 7 48
(d. J=7.6 Hz, 1 H) 7.55 benzimnidazol-l-yl)-N-[2- (d, J= 4%@%
2 (trifluoromethyl)benzyl]ac H 8.00 (d,1=891 Hz, | H) etamde 378. 3 379 2
8.11 (dd, J=8.1, 1.0 Hz, 1 H WD 20041100865 PCT/ SE2004/ 000738 50 8. 44 (s, 1
H 8.86 (t, J=5.8 Hz, 1H) 32 (400 MHz, DVSO- D6) 8 ppm 3.71 (s, 3H), 5.37
(s, 2 H, 6.88/28, J =9.1 H, 2 H, 7.44-7.40 (m &om{zsmdgg)g%pm
N- ( 4- Met hoxyphehyl )-2- £ 7.8 Hz, 1 H), 8.04 (d,| J =
(7-nitro-1 H benki mdazo|- Hz, 1 H), 8.45 (s, 1[H), 1p5§ﬁ(s 1 Hy6y7h émi iB de
326.3 325 (s, 1{H 33 (p00 MHz, DMBO D6) S ppm| 5.49 m(,g m773@7,-7323 (m
1 H, 7.37-7.3E(m 1 H), 7.45- 7.41 (m|2 H;|l :7.8p_(dd 9- 1H-
8.1, 1.5 Hz, 1 H), 8.03|(dd, J= benzim'dazol-l-yl)-WFrZLﬁB"al(t»G'- Oﬁzll H) ,
8.14 (dd, Jr (¢ rlfluoronethoxy)phenyl] 810, 0.9 Hz, s (8- -;(@ m3
acet am de 380.3}381 H), 21? 1 H 34 (400 |VHz, )%% D% 25@’ (w3 H)
7-N1tro i3- 8.01 (d, J—76Hz 11—1)812
benzimidazol-1-yl)-N-(3- (dd, J=8.1, 1.0 Hz, 1 H) 8.42
phenoxyphenylacetamide | 388.4 | 389.2 | (s, 1 H) 10.47 (s, 1 H)
29 (400 MHz, DMS0-d6) § ppm

0.87 (t, =73 Hz,3 H) 1.27
(m, 2 H) 1.50 (m, 2 H) 2.52
(m,:2H) 5.37 (5,2 H) 7.10 (d,
J=8.6Hz,2 H) 7.41 (m, 3 H)

N-(4-Butylphenyl)-2-(7- 8.01(d,/=7.6 Hz, 1 H) 8.13
nitro-1H-benzimidazol-1- (dd, J=8.1, 1.01 Hz, 1 H) 8.45
yDacetamide 3524 {3532 ((s,1 H)10.29(s, 1 H)

30 (400 MHz, DMSO-d6) & ppm

5.46 (s, 2H) 7.41 (t, J/=8.1 Hz,
1H) 7.49 (m, | H) 7.59(t,
J=8.3Hz, 1 H) 7.70 (dd,

N-(2-Fluoro4- J=10.1, 2.0 Hz, 1 H) 8.02 (dd,
iodophenyl)-2-(7-nitro- J=8.1,1.0Hz, 1 H) 8.13 (dd,
1H-benzimidazol-1- J=8.1,1.0Hz, 1 H) 845 (5, 1
yl)acetamide 4402 | 441.0 | H) 10.35(s, 1 H)

31 (400 MHz, DMSO-d6) & ppm

4.44 (d, J=5.6 Hz, 2 H) 5.32
(s, 2 H) 7.40 (¢, J=8.1 Hz, 1 H)

2-(7-Nitro-1H- 7.48 (d, J=7.6 Hz, 1 H) 7.55
benzimidazol-1-yl)-N-[2- (d, J=8.1 Hz, 1 H) 7.68 (m, 2
(trifluoromethyl)benzyljac H) 8.00 (d, /=8.1 Hz, 1 H)

etamide 3783 |{379.2 |8.11(dd, /=8.1,1.0Hz, 1 H)




5.45 (s, 2 H, 6.87-6.85 (m 1 H), 7.09-7.04 (m 4 H, 7.18 (t, = 7.
1 H, 7.44-7.40 (m 3 H), 7.90-7.87 (m 1 H, 2-(7-Nitro-1H 8.02 (d, J =
7.3 Hz, 1 H), 8.13 benzimdazol-I-yl)-N(2- (dd, J =8.0, 0.9 Hz, 1 H), 8

t, J

5
phenoxyphenyl ) acwbamsdess88. 4 389 (s, 1 H), 10.07 (s, 1 H p%é,rsﬁfb&{)o Msk
DIVBOD6) 8 ppm 5.48 (s, 2 H, 7.37 (d, J =8.8 N (4-Bronmp-2- Hz, 1 H), 7.43
(t, J 8.1 Hz, 1 fluorophenyl)-2-(7-nitrosoH), 7.63 (dd, J = 10.5 2.2 Hz,
1H-ben2|mda ol-1- 1 H) 7.75 (t, Jr 8.7 Hz, 1 H, yl)acetaride 393.2 391
8.03 (d, J =7.6H, 1 H, 8 14 WO 2004/100865 PCT/ SE2004/000738 51 (dd, J =
8.1, 0.8 Hz, 1 H), 8.46| (s, 1 H, 10.39 (s, | H 36|849@s, VHD 8.80NGEIHNz,d ppm
3.18 (s,3H),5.45(s,2H), | N[3- 7.44 (t, J|= 8.1 Hz, '1?}) 7. 64-

(Met hyl sul fonyl ] phenyl ]t 7.59 (rELZI-L 7183-7./180 (n 2-(7-nitro-1H H),
8.05 (dd, J = 8f{3 1.0 Hz, 1 benzimdazof-1- H), 8. _L74081\151(mms(2.1j6)5 pn47
yl )acetanlide 3Y4.4 373|(s, 1 H, 10.85 (§, | H) 37 4313@ DIVESO- D6§) ppm
3.16 (s, 3 H), 5.46 (s,|2 H, 7.44 (t, J|=8.1 H, ] (S'?Hﬁf"&(izﬁ)(d J=
8.8 Hz, 2 H), 7{87 (d, §J (Methylsulfonyl)phenyl]- =|8.8lz=%1H},218, 04 (|d, J
=7.3 2-(7-nityo-1H Hg, 1 H, 8.16 (dd,|J = §.1, 19 benzi m dazol -1- Hz, 1
H), 8. 46 ( , I _|), 109? .44—740(m 3H) 802(dJ
N-(4-Methoxyphenyl)-2- =78Hz, 1 H),814(d, /=78
(7-nitro-1H-benzimidazol- Hz, 1 H), 8.45 (s, 1 H), 10.24
1-yl)acetamide 3263 (325 |(s,1H)
33 (400 MHz, DMSO-D6) & ppm

549 (s,2H),7.27-7.23 (m, 1

H), 7.37-7.33 (m, 1 H), 7.45- -

7.41 (m, 2 H), 7.80:(dd, J =
2-(7-Nitro-1H- 8.1,1.5Hz,1 H), 803 (dd, J=
benzimidazol-1-yl)-N-[2- 8.1,0.8Hz,1H),8.14(dd, 7=
(trifluoromethox y)phenyl] 8.0,09Hz, 1 H), 850 (s, 1
acetamide 380.3 | 381 H), 10.25 (s, 1 H)

34 (400 MHz, DMSO-D6) & ppm

5.45 (s, 2 H), 6.87-6.85 (m, 1

H), 7.09-7.04 (m, 4 H), 7.18

(t,J=7.4 Hz, 1 H), 7.44-7.40

(m, 3 H), 7.90-7.87 (m, 1 H),
2-(7-Nitro-1H- 8.02(d,/J=73Hz,1H),8.13
benzimidazol-1-yl)-N-(2- (dd, /= 8.0,09Hz, 1 H), 845
phenoxyphenyl)acetamide | 388.4 | 389 (s, 1 H), 10.07 (s, 1 H)

35 (400 MHz, DMSO-D6) § ppm

548 (s, 2H),7.37(d,J=8.8
N-(4-Bromo-2- Hz,1H),743(t,/=8.1Hz,1
fluorophenyl)-2-(7-nitro- H), 7.63 (dd, J = 10.5, 2.2 Hz,
1H-benzimidazol-1- 1H),7.75(t, J=8.7 Hz, 1 H),
yl)acetamide 393.2 | 391 8.03(d,/=7.6Hz,1H)8.14




yl )acetam de 374.4 373 (s, 1 H 38 (400 MHz, DVSO-D6) 8 ppm 2.21 (s, 6 H),
5,38 (s, 2 H, 6.71 (s, | H, 7.13 (s, 2 H, N (3,5-D nethyl phenyl)- 7.43
(t, J =81H, I H, 803 2-(7-nitro-1H (dd, J =8. 1, 0.8 Hz, | H, 8.14
benzi m dazol - | - wadposdossss’. 8, 1.0 Hz, 1 H), 8.46 yI)acetarpcdﬁEaﬁﬁo@ﬁZB (s,
| H, 10.24 (s, 1 H 39 (400 MHz, DMSO-D6) 8 ppm 4.37 (d, J= 5.8 Hz,2H),5.29
(s

V2 H, 7.41°(t, J =80 H, 12-(7-Ntrosth H, 7.48 (d, J = 7.8 hz, 2
H), benzimdazol-1-yl)-N[4- 7.68 (d, J =8.1 Hz, 2 H), 8.01 (tri
fluoronet hyl )bepzyl]ac (d, J= 8.1 Hz, 1 ., 8.12 (d, J etanmi de 378.3 377 =
8.1 Hz, 1 H), 8[43 (s, | H), WO 2004/ 100855 PCI/ SE20D@NDE8350.8 BE, BB3.A61, J=
5.7 Hz, 1H) 40 (40O MHz,| CD3OD) 8 ppm 1.3p (s, |9 H), | 4. 33 (s. 5.33 (s,
2 H, 7.21 (d, 0=8.34 Hz, 2 H), 7.35 (d,|J=8.34 Hz. & P, B30, Ty

N-(4-tert-Butyl pdhzyl)-2- 2 H), 7.44 (t, p=8.08 Hz, l(4BDMHz DMSO-DG)S ppm
(7-nitro-1H bengi m dazol - 8.04-8.09 (m 2| H, 8.31 (b 5)Ztacetam de
366.4 367 H) 41| (400 M+, cosoo) 8 ppm 2 00 - |2.10 ?nlsff Mﬁ/ d923Dgs
N- (2, 3-di hydro-| H i ndenfN{m 4 , 5.43 (B, 2 K), 7. lﬁ)44(t_] 8.1 Hz, 1H),764-
"5-yl)-2-(7-nitfo-1H 7 7.35 (s, 1 H, ni dazoj - | - 4 (t,
J=8.08 Hz, 1 H)| 8.05- y&?‘*ﬁ‘é’gﬂ‘k{ﬂ‘wﬁh@éﬁ 4 337 8. 10 (ﬂg%(%2%7§%7@9(m’11 i
2-(7-nitro-1H- H), 8.05 (dd, J = 8.1, 1.0 Hz, 1
benzimidazol-1- H), 8.17-8.15 (m, 2 H), 8.47
yl)acetamide 3744 | 373 (s, 1 H),10.85(s, 1 H)
37 (400 MHz, DMSO-D6) § ppm

3.16 (s, 3 H), 5.46 (s, 2 H),
7.44 (t,J=8.1Hz, 1 H),7.77

N-[4- , (d,J=8.8Hz,2H),7.87 (d,J
(Methylsulfonyl)phenyl]- =8.8Hz,2H),804(d, /=73
2-(7-nitro-1H- Hz,1H),8.16 (dd,/=8.1,1.0
benzimidazol-1- Hz, 1 H), 8.46 (s, 1 H), 10.90
yl)acetamide 3744 | 373 (s, 1 H)

38 (400 MHz, DMSO-D6) § ppm

2.21 (s, 6 H), 5.38 (s, 2 H),
6.71 (s, 1 H), 7.13 (s, 2 H),

N-(3,5-Dimethylphenyl)- 7.43(t,/=8.1Hz, 1 H), 8.03

2-(7-nitro-1H- (dd,J=8.1,0.8Hz, 1 H), 8.14
benzimidazol-1- (dd,J=17.8,1.0Hz, 1 H), 8.46
yDacetarnide 3243 (323 (s, 1 H), 10.24 (s, 1 H)

39 (400 MHz, DMSO-D6) § ppm

437 (d, J=5.8 Hz, 2 H), 5.29
(s,2H),7.41 (t, J=8.0 Hz, 1
2-(7-Nitro-1H- H),7.48 (d, J = 7.8 Hz, 2 H),

benzimidazol-1-yl)-N-[4-
(trifluoromethyl)benzyl]ac

etamide

7.68 (d, J = 8.1 Hz, 2 H), 8.01
(d, J=8.1Hz, 1H),8.12(d,J
=8.1 Hz, 1 H), 8.43 (s, 1 H),




42 (400 MHz, CD30OD) 6 ppm 4.39 (s, 2 H, 5.35 (s, 2 H, 2-(7-Nitro-1H 7.21
(d, J=7.83 Hz, 2 H, 7.39 benzinmdazol-l-yl)-N[4- (d, J=8.59 Hz, 2 H), 7.44
(t, (trifluoromethoxy)benzyl] J=8.08 Hz, 1 H), 8.04 8.09 acetam de 394.3
395 (m 2 H), 8.80:2§m/100865H) 43 (400 MHz, CD3CD) 6 ppm PCT/SE2004/000738
N- (4-1sopropyl -phenyl)-2- 1.21 (d, J=6.82 Hz, 6 H, 2.80 (7-nitro-1H - 2.91
(m J=6.86 Hz, 1 H), benzoimdazol-1-yl)- 3244 (s, 2 H, 7.16 (d, J=8.59
acetamde Hz, 2 H, 7.38 (d, J=8.59 Hz, N-(4-1sopropylphenyl)-2- 2 H), 7.44
(t, J=8.08 Hz, H _ (Z-nitro- | b henzi mi dazol - 8. 08 (d, J=8.08 Hz, 2 H),
8.35 1-yl)acetamn de 338. 4 339 (s, 1 H 44 (400 MHz, @me=6b§mlﬂ)
N- (3, 4- D et hyl pgnyt )= [2- 20 (S, 3H 222 (s, B 1, 7= ||| 32413
325 5.49 (s, 2 K), 7.04]|(d, J=8.34 WO ZOOﬂL/ 1008p5 PC'I/(gE* ?pg
benzi m dazol -1- {Hz, 1 Hy, 7.19 (d, J=8.08]|Hz, yI)acetl&ﬁ@(QQ}D,A-.Bs(s,hHS (s, 1
H, 7.56 (t, J=8.08 Hz, |1 H), 8.10-8.19 m 2 H), 8.7 S, 45 (400 [MHz,
CD3CD) 8 ppm 542 (s, 2 H), 5.91 (s, 2 H|, 6.74 (d, 5%%?-@@@‘@ {—1)(3, 46.185
(dd, J=8.34, 2.02 Hz, | |H, N1, 3-Benzodi ¢xol - 5t yl - 2-| Hz, 29),(7B5 (472882 Hiz , |1
H), 7.45 (7- ni tiro- 1 H- be I F—é J$8.08 Hz, 1 (“g :
1-yl)acetam de 340.3 341 W@g‘%?%@; yfl)'78. 34 (s,|1 H ?)é'DN? g‘B’%g%Hﬁnlm'
(7-nitro-1H-benzimidazol- 8.04-8.09 (m, 2 H), 8.31 (s, 1
1-yl)acetamide 366.4 | 367 H)
41 (400 MHz, CD;0D) § ppm
2.00 - 2.10 (m, 2 H), 2.80-2.88
N-(2,3-dihydro-1H-inden- (m,4 H),543(s,2 H), 7.10 -
*5-yl)-2-(7-nitro-1H- 7.20 (m, 2 H),7.35 (s, 1 H),
benzimidazol-1- 7:44.(t, J=8.08 Hz, 1 H), 8.05- .
yl)acetamide 3364 |337 |8.10(m,2H),835(s, 1 H)
42 (400 MHz, CD50D) & ppm
4.39 (5,2 H),5.35 (s, 2 H),
2-(7-Nitro-1H- 7.21 (d, J=7.83 Hz, 2 H), 7.39
benzimidazol-1-yl)-N-[4- (d, J=8.59 Hz, 2 H), 7.44 (t,
(trifluoromethoxy)benzyl] J=8.08 Hz, 1 H), 8.04-8.09
acetamide 3943 | 395 (m,2H),832(,1H)
43 (400 MHz, CD;0D) & ppm
N-(4-Isopropyl-phenyl)-2- 1.21 (d, J=6.82 Hz, 6 H), 2.80
(7-nitro-1H- -2.91 (m, J=6.86 Hz, 1 H),
benzoimidazol-1-yl)- 544 (s,2 H), 7.16 (d, J=8.59
acetamide Hz, 2 H), 7.38 (d, J=8.59 Hz,
N-(4-Isopropylphenyl)-2- 2 H), 7.44 (t, /=8.08 Hz, 1 H),
(7-nitro-1 H-benzimidazol- 8.08 (d, /=8.08 Hz, 2 H), 8.35
1-yl)acetamide 3384 (339 |(s,1H)
44 (400 MHz, CD;0D) § ppm
N-(3,4-Dimethylphenyl)- 2.20 (s, 3H), 2.22 (s, 3 H),
2-(7-nitro-1H- 3243 | 325 549 (s,2H),7.04 (d, J=8.34




trifluoromethoxy-phenyl) -
CD3CD) 8 ppm acetam de 5.46 (s,

1H),

(t, J=8.08 Hz,

H, 8.35 (s, |

yl )acetam de 459.2 460 H),

2 H,
1

(trifluoromethoxy)phenyl]-
2-(7-nitro-1 H HYOW4@ges¢sd. J=2.53 Hz,

2-(7-nitro-1H benzoi m dazol

-1-yl)- (400 Mz,

7.33-.37 (m 1 N (3-Bronmp-4- H),
7.55 (dd, J=9.09,2.53 Hz,
H, benzi m dazol -HcT/sB2004/e087381 (m 2
47 (400 MHz, CD30D) 8 ppm 3.96

7.

46
I

(d, J=1.52 Hz, 3 H), 5.55 N-(3-Fluoro-2- (s¥32 H), 6.91 - 7.01 (m 2 H),
rrethoxyphenyl) 2- (7 745(t J=8. 08 Hz, H, 7.66 nitro-
1H benzi m dazol - \\_” 1=8 34 Kz 1 I=I) 8 Q9 (ri \JIJ ) mde 344 3 345
J=8.08 Hz, 2 H),| 8. 37 (s,benzmidazgd-In (3 5. et hpxyphelih I BbDE8 08¢ ) 8
ppm 2-(7-nitro-[1H 1.9§ yiydcetamitd 3. 73 (s,f 6 H) ben2|m{;jq22gl(s '111)57557 (q,
J=7.2 Hz, 1 H §.25 vyl)lpropanam de 370.4 371.1|(t, JF ? (7' (d,
WO 2004/ 100865 HCT/ SE20(4/ 000738 54 J=2.0 |Hz, 2|H) 7. 3’@%0@ HZJI-BD 101,19 111)
7.96 (m1H)8.07 | (dd, J8.1, 1.0 Hz, 1 H) 8.40 [(s, 1 ,241?587_7;(@”30H) 49
(400 Mz, CD3CN)\-8 ppm 1133 (+ 1= 8 Wz 13 W) |1 a6 | (d- 17 1 Hr, 3 H) B.99
(q, J=7.1 Hz, 249 5.59 (q, J=7.2 Hz, 1H) 6.65 (m|@00)He, CB:0R)kppmi=8| 1,
1.5H, 1 H 7.19 5.42 (s, 2 H), 5.91 (s, 2 H),
6.74 (d, 7=8.34 Hz, 1 H), 6.85
(dd, J=8.34, 2.02 Hz, 1 H),
N-1,3-Benzodioxol-5-yl-2- 7.09 (d, J=2.02Hz, 1 H), 745
{(7-nitro- 1 H-benzimidazol- (t, /=8.08 Hz, 1 H), 8.08 (d,
1-yDacetamide 340.3 | 341 J=8.08,2H),8.34 (s, 1 H)
46 N-(3-Bromo-4-
trifluoromethoxy-phenyl)-
2-(7-nitro-1H-
benzoimidazol-1-yl)- (400 MHz, CD;0D) 8 ppm
acetamide 5.46 (s, 2 H), 7.33-37 (m, 1
N-[3-Bromo-4- H), 7.46 (t, J=8.08 Hz, 1 H),
(triftuoromethoxy)phenyl]- 7.55 (dd, J=9.09, 2.53 Hz, 1
2-(7-nitro-1H- H), 7.97 (d, J=2.53 Hz, 1 H),
benzimidazol-1- 8.07-8.11 (m, 2 H),8.35(s, 1
ylacetamide 4592 460 | H),
47 (400 MHz, CD50D) & ppm
3.96 (d, J=1.52 Hz, 3 H), 5.55
N-(3-Fluoro-2- (s, 2 H),6.91 -7.01 (m, 2 H),
methoxyphenyl)-2-(7- 7.45 (t, J=8.08 Hz, 1 H), 7.66
nitro-1H-benzimidazol-1- (d, /=8.34 Hz, 1 H), 8.09 (d,
yl)acetamide 3443 | 345 J=8.08 Hz,2H),8.37(s,1 H)
48 N-(3,5-Dimethoxyphenyl)- (400 MHz, CD;CN) 8 ppm
2-(7-nitro-1H- 196 (d,3H)3.73 (s,6 H)
benzimidazol-1- 5.57 (q, J=7.2 Hz, 1 H)6.25
yl)propanamide 3704 |371.1 |(t,J=23Hz, 1 H)6.75(d,




(m 2 H 7.38 (t, J=8.1 Hz, 1 N (3-Ethoxyphenyl)-2-(7- H) 7.95 (dd, J=8.1,
1.0 Hz, 1 nitro-1H benzi mdazol-1- H 8.07 (dd,J=8.1, 1.0 Hz, 1
yl ) propananmi de 354.4 355.1 H) 8.41 (s, 1 H 8.61 (s, 1 H 50 (400 MHz, CD3CN)
S ppm 1.98 (d, Wworo6vieisss 3 H) 5.63 (q, J=7.2 Hz, 1 H 7. 4&&1{s¥oos/doa73s92,
7.92, 7.92 Hz, 2 H) 2-(7-Nitro-1H 7.51 (t, J=8.1 Hz, 1 H 7.71
benzi rmdazol -1-yl)-N-[3- (d, J=8.1 Hz, 1 H $496 (m 2
(trifluo rorrethyl)phenyl]pr 11) 8.08 (dd J=8.1, 1.0 Hz, 1 opanam de 378.3
379.1 H) 8.42 (s,_1 H 889 (s, 111) 51 (400 Mdz, CD3CN) S ppm 5.43 (s, 2
H, 7.43 (m 2 H], 7.56|(t, J=8.1 Hz, 1 H|, 7.71 (d)J328Hz, ) 7.3 &)J=8.7. 98
(s, 1 2-(7-Nitro{1lH H),|8.03 (dd, J=8.1, 0.76 Hz, 1
benzi m dazol -1-y|)-N-[3-|H), 8.15 (dd, J=718, 1.[0 Hz,JiIz’lH)-"%(m’lH)sm
(trifluoronethyl]phenyllac H, 8.45 (s, 1 H, 14.76 (J(ddl.}'-_-ae]t,almiHEIH@GA&
365.0 H. WO 2004/ 100865| PCT/ SE2004/ 00073855 H2 (400 (%8%0 ) S ppm
3.68 (s, 61- 1) 5.38 (s,PH)6.22 2-(7-Bromo}1H ([t, JJ2:3 sH)l .81 (d,
benzi m dazol - 1- yI )t9N- J=P.0 Hz, 2 H) 7.14 (t, J38.1 &o’émﬂ,c]j,chbsgp,ﬁl (d,
J=7.6 Hz, 1 dinmthoxyphenyl )acet am H) 7.69 (d,j J=7.6 90. 2
390.0 8.26 (s, 1|H 10.40 (s, 1 H). 53 (400 Miz,| DVSO| b8 ?(%J-&Q#ZQPM%m 2
H 7.15 (m 1 H (d, J<7.1 Hz, 3 H) 3.99 (g,
J=7.1 Hz, 2 H) 5.58 (g, J=7.2
Hz, 1 H) 6.65 1z, 1 H) 7.03
(dd, J=8.1, 1.5Hz,1 H) 7.19
(m,2H)7.38 (¢, J=8.1 Hz, 1
N-(3-Ethoxyphenyt)-2-(7- H)7.95 (dd, J=8.1, 1.0 Hz, 1
nitro-1H-benzimidazol-1- H) 8.07 (dd, J=8.1, 1.0 Hz, 1
yl)propanamide 3544 |355.1 |H)841(s,1H)8.61(s, 1H)
50 (400 MHz, CD4CN) § ppm
1.98 (d, J/=7.6 Hz, 3 H) 5.63
(q, J=7.2 Hz, 1 H) 7.40 (m,
J=7.92,7.92,7.92 Hz, 2 H)
2-(7-Nitro-1H- 7.51 (t, J=8.1 Hz, 1 H) 7.71
benzimidazol-1-yl)-N-[3- (d, J=8.1 Hz, 1 H) 7.96 (m, 2
(trifluoromethyl)phenylipr H) 8.08 (dd, J=8.1, 1.0Hz, 1
opanamide 3783 [379.1 |H)842(s,1H)889(s,1H)
51 (400 MHz, CD,CN) & ppm
543 (s,2H),7.43 (m, 2 H),
7.56(t,J=8.1 Hz, 1 H), 7.71
(d, J=8.1 Hz, 1 H), 7.98 (s, 1
2-(7-Nitro-1H- H), 8.03 (dd, J=8.1,0.76 Hz, 1
benzimidazol-1-yl)-N-[3- H), 8.15(dd, J=7.8, 1.0 Hz, 1
(trifluoromethyl)phenyl]ac H), 8.45 (s, 1 H), 10.76 (s, 1
etamide 364.1 |365.0 | H).




7.42 (m 2 H 7.57 (m 1 H 7.70.(dd, J=8.1, 0.9 Hz, 1 H 2-(7-Bronp-1H
7.75,(m J=8.6,1.2 Hz, 1 H benzimdazol-1-yl)-N-(3- 8.04 (s, 1 H 8.27 (m
1 H methoxyphenyl)acetam de 360.2 360.0 10.81 (s, 1 H 54 (400 MHz,
DVSO-D6) 5 ppm NGEDo4wess8 H) 5.40 (s, 2 H 6.64 (ddd 9 J=8pysEZoop00fssO Hz, 1
H 7.08 (ddd, J=8.1,1.9,0.8 Hz, 1 H 7.14 (m 1 H 7.21 (t, 2-(7-Bronp-1H
J=8.1 Hz, 1 H 7.26 (m 1 H benzimdazol-l-ss'l)-l\l-[3 7.41 (dd, J=7.7,0.7
Hz, 1 H (trifluoronethyl)phenyl]ac 7.69 (dd, J=8.0, 1.0 Hz, 1 H etam de
398.2 398.0 8.27 (s, | H 10.43 (s, 1 H 55 (400 MHz, CD3CN) 8 ppm 3.73 (s,
6H), 5.29 (s, 2H), 6.26 2-(7-Chloro-1H (t, J=2.2 Hz, 1H), 6.78 (d,

benzi m dazol - 1-y N J=p 1T Hz, 2H), 7. 19§ 7. 27 (M S

J=1.2,7.6 Hz, d ?rzethoxyahenyl)acetanil 1H), 7.97 (s, ﬁigg 5)6:%?%?5%5“’"&6
345.8 346.1 1H) WD 2004/ 100865 PCT/ SE2004/ p00734 56 58.68 44006 HYKBR (sCDRYER2 $

ppm 5.42 (s, 2H}), 7.15-} H, 7. 41 (d, J=7.9 -
2-(7-Chloro-1H J.56 (t, 'ig'B&’rﬂﬂzlﬁ 73 Henzi m Eg%#-@-%*?ﬁrﬁ}f%- (¢
J=8.1 Hz, 1H), 7{80 (d, lémmhhdazolehﬂb-Wyl )p1eny| llac J=VJ<2.0¥z, 2IHE)7,.144t,988.( S,

1H), etamide 358.7 354, 02 1H 892 (s|1 7 S
pl;;l)m et am de D35 (s, H) (s H) ﬁz,fﬁ?’%”ﬂﬁﬂ%@}b

dimethoxyphenyl)acetami H)7.69 (d, J=7.6Hz, 1 H)
de 3902 |390.0 | 8.26(s,1H) 1040 (s, 1 H).
53 (400 MHz, DMSO-D6) & ppm

5.44 (m, 2H) 7.15 (m, 1 H)
7.42 (m, 2 H) 7.57 (m, 1 H)
7.70.(dd, J=8.1, 0.9 Hz, 1 H)

2-(7-Bromo-1H- : 7.75'(m, J=8.6, 1.2 Hz, 1 H) i
benzimidazol-1-yl}-N-(3- 8.04 (s, 1 H)8.27 (m, 1 H)
methoxyphenyl)acetamide | 360.2 |360.0 | 10.81 (s, 1 H)

54 (400 MHz, DMSO-D6) 8 ppm

3.69 (s, 3 H) 5.40 (s, 2 H) 6.64
(ddd, J=8.3,2.5,0.9 Hz, 1 H)
7.08 (ddd, J=8.1, 1.9, 0.8 Hz,
1H) 7.14 (m, 1 H) 7.21 (t,

2-(7-Bromo-1H- J=8.1 Hz, 1 H)7.26 (m, 1 H)
benzimidazol-1-yl)-N-[3- 7.41 (dd, J=7.7,0.7 Hz, 1 H)
(trifluoromethyl)phenyl]ac 7.69 (dd, J=8.0, 1.0 Hz, 1 H)
etamide 398.2 [398.0 |8.27(s,1H) 1043 (s, 1 H)

55 (400 MHz, CD>CN) 6 ppm

3.73 (s, 6H), 5.29 (s, 2H), 6.26

2-(7-Chloro-1H- (t, }=2.2 Hz, 1H), 6.78 (d,
benzimidazol-1-yl)-N- J=2.1 Hz, 2H), 7.19 - 7.27 (m,
(3,5- 2H), 7.66 (dd, J=1.2, 7.6 Hz,
dimethoxyphenyl)acetami 1H), 7.97 (s, 1H), 8.64 (br.s,

de 3458 |346.1 | 1H)




2.27 (s, 3H), 5.31 (s, 2H), 7.12 (d, J =8.2 Hz, 2 H), 7.19 - 7.27 (m 2H),
7.46 (d, J=8.2 2-(7-Chloro-1H Hz, 2H), 7.66 (dd, J=1.2, 7.6
benzi m dazol -1-yl)-N-(4- Hz, 1H), 7.97 (s 1H), 8.64, nethyl phenyl)acetam de
299.8 300.1 (br. s02¢10885 (400 MHz, DVMSO D6) 8 10.29 (s, IrdH)sE2@4/@a73ks, 1
H, 7.66 (dd, J = 7.8, 1.0 Hz, 1 H), 7.47 (s, 1 H), 7.28-7.25
2-(7-chloro-1H+ (m 2 H), 7.20 (t, J =7.8 H§ 1 benzimdazol-1-yl)-N H),
7.14 (d, J =8.0 Hz, 1 H, (2,3-dihydro-1Hinden-5- 5.37 (s, 2 H, 2.83-2.77
(m 4 vyl)acetanjide 325 325 H) 2.03-1.05 (m 2 H) 59 (400 Mdz __DVGO DR) 8
ppm 2.25 (s, 3 H® 2.55/ (s, 3 H, 5.29 (5, 2 k), 6.p&0P¥HzyCDGNP pporrr, 1
H, 7.07 (t, J= 7.7 H, L 2-(7-Methyl-1H H), 7./12 (d = g :
benzi m dazol -1-y|)-N-(4-(7.45-7.49 (m 3 H), 8.11 (s, 51.32@,&{):,)’7,&?7,38(;@
met hyl phenyl ) acef anmi de 2[79.3 278 H), 10.34| (s, 1 H 6p2H), 741, /=79 Hz, 1 H),
{

3,5-Di h h 1) - 7. DVBO- D6 2- 1yl 326
> Sa te aoh Aoy 6£- -,&“%ﬁ% )'ImSEZO3-471'?.%@%);-%g‘l-i{‘]iHiz.;'sr34

)
2.54 (s, 3 H), 3|70 (s, 041100865 P

[o2]

C]
benzi ni dazol -1 - p.29 (s, |®ntnidagelZWylj-v;[33 F 2. 0| yl)apet =8 lids 1HL7.80 (&), 6.83
(d, J =2.0Hz, |2 H, 62 = 1 H|, 7.Dp7 = 1{H),
7.48 (d, J = 8.1 H, 1 A)Q",ﬁh@.q’ﬂeﬁ}y??gef%ﬁz, 10. 42 (s, 117_—7(’$Hz,‘1HI7.798§s,1 ’
etamide 353.7 (3540 1802(s,1H)892(,1H)

57 (400 MHz, CD3;CN) 6 ppm
2.27 (s, 3H), 5.31 (s, 2H), 7.12
(d,/=8.2Hz,2H),7.19~
7.27 (m, 2H), 7.46 (d, J=8.2

| 2-(7-Chloro-1H- Hz, 2H), 7.66 (dd, J=1.2,7.6 -
benzimidazol-1-yl)-N-(4- Hz, 1H), 7.97 (si"1H), 8.64, .. |
methylphenyl)acetamide 299.8 |300.1 | (br.s, 1H)
58 (400 MHz, DMSO-D6) &

10.29 (s, 1 H), 8.27 (s, 1 H),
7.66 (dd,J=17.8,1.0Hz, 1
H), 7.47 (s, 1 H), 7.28-7.25

2-(7-chloro-1H- (m,2H),7.20(t,J=7.8Hz, 1
benzimidazol-1-yl)-N- H),7.14 (d,J =8.0Hz, 1 H),
(2,3-dihydro-1H-inden-5- 5.37(s, 2H), 2.83-2.77 (m, 4
yl)acetamide 3258 | 325 H), 2.03-1.95 (m, 2 H)

59 (400 MHz, DMSO-D6) & ppm

2.25 (s, 3 H), 2.55 (s, 3 H),
5.29 (s, 2 H), 6.95 (d, J = 7.3
Hz, 1 H), 7.07 (t, J = 7.7 Hz, 1

2-(7-Methyl-1H- H),7.12 (d, J =8.3 Hz, 2 H),
benzimidazol-1-yl)-N-(4- 7.45-749 (m, 3 H), 8.11 (s, 1
methylphenyl)acetamide 279.3 | 278 H), 10.34 (s, 1 H)

60 N-(3,5-Dimethoxyphenyl)- (400 MHz, DMSO-D6) & ppm

2-(7-methyl-1H- 3254 | 326 2.54 (s, 3 H), 3.70 (s, 6 H),




61 (400 MHz, DMSO-D6) 8 ppm 2.55 (s, 3 H), 5.36 (s, 2 H, 6.96 (d, J = 7.
Hz,1H),7.08 (t, J =7.7 Hz, 1 H, 7.44 (d, J =7.8 Hz, | H),7.49 (d,J=8.1
2-L7.-Methyl-1H Hz, | H), 7.59 (t, J =8.1 Hz, 1 benzi m dazol 1y|)-N—[3-
H, 7.79 (d, J =8.1 Hz, 1 H, (tri quororrethyI)phenyI]ac 8.07 (s, 1 H),
8.13 (s, 1 H, WO240e08883.3 334 10.81 (s, 1 H 62 (400 VHTI/SEMB(ODGE 8
10.31 (s, 1H),8.11(s, 1H), 7.48-7.47 (m 2 H), 7.28 (dd, J = 8.2, 2.0 Hz,
H, 7.15 (d, J =8.0 Hz, 1 H), 7.07 (t, J =57.4 N-(2,3-Di hydro-| Hi nden-
1 H, 6.95 (d, J =7.2 Hz, 5-yl)-2-(7- rrethyl 1+ 1 H, 528 (s, 2 H,
2.83-2.78 benzipdazol=-}- (m 4 H 2 54 3 H) 03-_yl)acetam de_ 305.
304 1.95 (m 2 63 (40pbavRim ) 8 ppm 2.19 (s, ?;Pws 2H,6.241, J 3 24
Methyl 1-(2-[(3, 8- 3.81 [SyacRakdie 5-48 (s.|2 H),| di v d mzrtﬂ][ﬁz
7.03 (d, J=8.01 Hz, 1 H) ﬁ)7 oxoet hyl }t1H ({dd, J LS. 110ﬁi1§@gg ?iz
benzi m dazol e-7-|7.26 (df J= 1 76 Hz, 1 H,|[7.34 carbg%W,eﬁt%(SBW—TBBBBIHL,
J=7.81 Hz, 1 H),[{7.86 (dd, WO 20041100865 PCTI SE20041D9 8y = aql
Hz, | H), 7.91 [dd, J=8]0 1, 1.17 Hz, 1 H, 822 (s '?7%162%(}%06}[&%&4,8
CD30D) 8 ppm (d,J=8.1Hz, 1 H), 8.11 (s, ]
H), 10.42 (s, 1 H)
61 (400 MHz, DMSO-D6) § ppm
2.55(s,3H),5.36 (s, 2 H),
6.96 (d, J=7.3 Hz, 1 H), 7.08
(t,J=7.7Hz, 1 H),7.44 (d,J
=78Hz,1H),749 (d,J=8.1
2-(7-Methyl-1H- - Hz,1H),7.59 (t,/=8.1 Hz, 1
benzimidazol-1-yl)-N-[3- H),7.79 (d, J=8.1 Hz, 1 H),
(trifluoromethyl)phenyljac 8.07 (s, 1 H), 8.13 (s, 1 H),
etamide 3333 |334 10.81 (s, 1 H)
62 (400 MHz, DMSO-D6) &
1031(s,1 H),8.11 (s, 1 H),
7.48-747 (m, 2 H), 7.28 (dd, J
=8.2,20Hz,1H),7.15d,J
=80Hz,1H),7.07(,J=74
N-(2,3-Dihydro-1H-inden- Hz, 1 H),6.95(d, J=72Hz,
5-y1)-2-(7-methyl-1H- 1 H), 5.28 (s, 2 H), 2.83-2.78
benzimidazol-1- (m, 4 H), 2.54 (s, 3 H), 2.03-
yl)acetamide 3054 {304 195 (m, 2 H)
63 (400 MHz, CD50D) § ppm
2.19 (s, 3H), 2.21 (s, 3 H),
Methyl 1-{2-[(3,4- 3.81(s,3 H), 548 (s, 2 H),
dimethylphenyl)amino]-2- 7.03 (d, J=8.01 Hz, 1 H), 7.22
oxoethyl}-1H- (dd, J=8.10, 2.25 Hz, 1 H),
benzimidazole-7- 7.26 (d, J=1.76 Hz, 1 H), 7.34
carboxylate 3374 | 338 (t, J=7.81 Hz, 1 H), 7.86 (dd,

1
Hz,
4

117



2.00-2.08 (m J=7.37 Hz,

(s, 3 H,
1. 95 Hz,

H),
(dd, J=8. 10,

1 H, 7.

7.11 (d,

34 (t,

WMHz, CD3CD) 8 ppm Met hyl

but yl benzyl ) am no] -2- 3.75 (s,

J=8.59 Hz, 2 H),
car boxyl ate 379.

.30 benzi m dazol e-7-

J=8.00, |

2 H, 2.80 -

H) ,

1-{2-[(4-tert-
3 H),

1.

2.87 (m 4 H,
7.20 (dd, Methyl
1H i nden-5-yl am no)-2- JJ7.91 Hz,
oxoet hyl ]-1H 7.86 (dd, J=7.71, 1.07 Hz,
1. OWQL04/10888% boxyl ate 349.4 350 ;1 H),
29 (s,
5.37 (s582 H),
7.36 (m 3 H,

1-|

1 benzim dazole-7- H),

8. 22 ( SECTISER{)04/6B738400
9H,
oxoet hyl)-1H 7.21 (d,

(s, 2 H,
, 3-di hydro- J=8.
1 H, 7.38 (s,

5. 48
2-(2

4.31 (s, 2 H).

7.84-7.92 (m

WMHz, CD30D) 8 ppf1
(trifluoromethyl
m no} - 2- oxoet hyl
(t, J=1.95 Hz, 1}

3.81

7.91

67 (400 MHz, DMS
5.39 di net hoxypl
}-1H 6.77 (d,
7.72 (d, J=7.6
2004/ 100865 PCT/ §

q

J¥F

""380" H—8—19(s—1 H66 Mthyl 1-(2.{ rQ-!JE-t—bQX_)é_—MLOO
h5- 3.81 (s, 3H), 3.81 (s| 3H),| 5.53|/=7-62,1.17 Hz, 1 ), 7.91
phenyl1a (s, 2 H), 6.90 ($, 1 H, 7.36dd U=8.01,1.17Hz, 1 H),
-1H J=7.91 Hz, 1 H), 7.47 (s, | H, benzi ni dazol e- 7- 7.
), 7.87{ carboxylate 407.4 408 7. 95 (h224s1fD 8.23 (a, |
1en$I) ) grnpﬁgq] - I\/t(a;ny|2H)1 { é l215’( '? j':g.go %400% Cb3gﬁ%8§%t ﬁ;l)
2.0 Hz, |2H), 7.30 (t, benzi m dazol e- 2-00321)88rnl—&=7 37 Bz13
2 oo 080738 59 ﬁj iﬂ% | 8 2 § gfj’ j_%ﬁ;',]z'ﬁbo'.zgsa?](m\(/\g@‘fﬁﬁs
(s,2 H),3.81 (s,3H), 7.11 (d,
J=8.00, 1 H), 7.20 (dd,
Methyl 1-[2-(2,3-dihydro- J=8.20, 1.95 Hz, 1 H), 7.34 (t,
1H-inden-5-ylamino)-2- J=791Hz, 1 H),7.38(s, 1 H),
oxoethyl]-1H- 7.86 (dd, /=7.71,1.07 Hz, 1
benzimidazole-7- . H), 7.91 (dd, J=8.10, 1.07 Hz,
carboxylate 13494 | 350 1 H), 822(s, 1 H)

65 {400 MHz, CD,0D) § ppm
Methyl 1-{2-[(4-tert- 1.29 (s, 9 H), 4.31 (s, 2 H),
butylbenzyl)amino]-2- 3.75(s, 3 H), 537 (s, 2 H),
oxoethyl}-1H- 7.21 (d, J=8.59 Hz, 2 H), 7.30
benzimidazole-7- -7.36 (m, 3 H), 7.84-7.92 (m,
carboxylate 379.5 | 380 2H), 8.19(s, 1 H)

66 Methyl 1-(2-{[3-methoxy- {400 MHz, CD;0D) & ppm
5- 3.81 (s, 3H), 3.81 (s, 3H), 5.53
(trifluoromethyl)phenyl]a (s,2H), 6.90 (s, 1 H),7.36 (t,
mino }-2-oxoethyl)-1H- J=791Hz, 1 H),7.47 (s,  H),
benzimidazole-7- 7.45 (t, J=1.95 Hz, 1H), 7.87-
carboxylate 407.4 |408 | 7.95(m,2 H), 823 (s, 1 H)

67 (400 MHz, DMSO-d6) 5 ppm
Methyl 1-{2-[(3,5- 3.68 (s, 6H), 3.74 (s, 3H), 5.39
dimethoxyphenyl)amino]- (s, 2H), 6.21 (t, J=2.0 Hz, 1H),
2-oxoethyl }-1H- 6.77 (d, J=2.0 Hz, 2H), 7.30 (t,
benzimidazole-7- J=7.8 Hz, 1H),7.72 (d, J=7.6
carboxylate 3694 Hz, 1H), 793 (dd, J=1.0, 8.1

20,
1



68 (400 MHz, CDCl13) S ppm 2.89 (s, 6 H, 3.74 (s, 6 H, 5.42 (s, 2 H), 6.23
(s, 1 H, N(3,5-D nethoxyphenyl)- 6.72 (d, J =2 Hz, 2 H), 7.39 2-{7-
(t,J=8.0Hz, 1H), 7. 70(d,J [ (dinethylam no)sulfonyl] = 7.6 Hz, 1 H), 8.05
(broad s, -1H bwozoewidszol -1- 1 H), 8.09 (d, J = 7.8 Hz, Xdidse00¥bohiget am de
418.5 417 8.17 (s, 1 H) 69 2-{7- (400 Mz, DVSO-D6) S ppm
[ (D met hyl am no)sul fonyl] 2.69 (s, 6 H, 5 5% (s, 2 H),
1H benzi m dazol -1-yl}- 7.45-7.40 (m 2H); 7:57 (t,J NJ[3- 8.0 Hz, 1 H),
7.73-7.69 (m 2 _(trifluoronethyl)phenyl]ac H), 8.08-8.05 (m 2 H), 8.37
etam de 426.4 42ff (s, 1 H), 10.70 (s, 1 H)| 70 (400 MHzHzDM3G.196}, I8 077
(t, J = 7.4 Hz, H, 1.62- 1.52 (m 2 H),|3.2943.24 g\l}f) H, 3.69 (s, ¢
H, 5.60 (s, 2 6.23| (£, J =22 H, 1| H, 6.82 : = 2.3
Hz, 2H), 7. 47(t,J 5§ 3, 5- a met hoxyphenyl)- = 7.8 iz, 1T Hup0 M&2COAH) 6 gpm
2-[7-(propyl sul fpnyl)-1 7.8, 0.8 Hz, 1 , 8.11 (dd benzi_m dazol - 1-
8.1, 1.0 Hz, 1 H. 8.41 (s, 1 yl]acetam de 417]5 416 %#9,(816.“%@76&'6{%) 71
(400 Ml;lz DNBg) DBl) S plp]rr 2-[7-(Propyl sul fpnyl){1H O] 742 (s;2 Yy 6.28(<$ 1/8g, 3| H),
1. 60- benzi m dazpl -1-yl]} -.1.50 (m , 3.29-3.p4 2
(trifluoronethyl phenyl]e&fdg’?“ﬁ‘?tg%y&ﬁ"y]% . 7143 (d 6-34{9-15@%#6&}2’275394 426
7.8 Hz, | H, 7.48 (t, J/={% 8 WD 2004/100865 PCTI SE2DRANOO RS H{O.70 (d, J
[(dimethylamino)sulfonyl] =7.6 Hz, 1 H), 8.05 (broad s,
-1H-benzimidazol-1- 1 H), 8.09 (d, /= 7.8 Hz, 1 H),
yl }acetamide 418.5 1417 8.17 (s, 1 H)

69 2-{7- (400 MHz, DMSO-D6) 8 ppm
[(Dimethylamino)sulfonyl] 2.69 (s, 6 H), 5.59 (s, 2 H),
~1H-benzimidazol-1-yl}- 7.45-7.40 (m, 2 H); 7.57-(t, J =:
N-[3- 8.0 Hz, 1 H), 7.73-7.69 (m, 2
(trifluoromethyl)phenyl]ac H), 8.08-8.05 (m, 2 H), 8.37
etamide 4264 | 427 (s, 1 H), 10.70 (5, 1 H)

70 (400 MHz, DMSO-D6) 8 ppm

0.77 (t, J=7.4 Hz, 3 H), 1.62-
1.52 (m, 2 H), 3.29-3.24 (m, 2
H), 3.69 (s, 6 H), 5.60 (s, 2 H),
6.23 (t,/=2.2Hz, 1 H), 6.82
(d,J=23Hz,2H),7.47 (t,J
N-(3,5-Dimethoxyphenyl)- =78Hz, 1 H),7.82(dd,J=
2-[7-(propylsulfonyl)-1H- 7.8,0.8 Hz, 1 H), 8.11 (dd, J =
benzimidazol-1- 8.1,1.0Hz, 1 H), 841 (s, 1
yl]acetamide 417.5 | 416 H), 1049 (s, 1 H)

71 (400 MHz, DMSO-D6) § ppm
2-[7-(Propylsulfonyl)-1H- 0.74 (t, J=7.4 Hz, 3 H), 1.60-
benzimidazol-1-y1]-N-[3- 1.50 (m, 2 H), 3.29-3.24 (m, 2
(trifluoromethyl)phenyl]ac H),564 (5,2H),743(d, J=
etamide 4254 |426 78Hz, 1 H), 748 (t,J=7.8




Hz, | H, 7.58 (t, J =80 Hz, 1 H, 773(d J =8.6 Hz, 1 H, 7.82 (d, J
= 7.8 Hz, 1 H, 809 (s, 1H), 812(dd J 8. 1, 1.0
Hz, 1H), 8. 42(s, 1H), 10.88 (s, 1H) 72 (400 DI\/ISODG) S 10.77 (s, 1 H), 8.42
(s, 1 H, 8.10(Wa2e0v®bsss51H),7.86 N-[3- I\/Et hox Xy-5- (d, J = mcisEbbanch7ds) , 7.55
(s, 1 (trifluoronmethyl)phenyl]- H), 7.47 (t, J =8.0 Hz, 1 H),
2-[7-(nmethyl sul fonyl)-1H 7.42 (s, 1 H), 6.960(s, 1 H), benzim dazol-1- 5.60
(s, 2 H, 3.80 (s, 3 H, yllacetanide 427.4 426 3.30 (s, 3 H 73 (400 MHz,
DVMSO-D6) S ppm 3.69 (s, 6 H), 528 (s, 2 H 22 ( J =23 Hz, 1 H),
6.78 (d, J= 2.3|Hz,2H), .41 (t,J N(3,5-Df net hcxyphenﬂZ)LH);TﬁS&t HESOJHZH)
7.65 (d, J =7.6 2-[7-(trifluoronmethyl)-1H Hz,} 1 H) ,
benzini dazol -1- L H), 8.87 (s, 1 H), 10.41|(s, |yi]acet&nm (83’79§§H§§'8ﬁ)1 74
(400 MHz, DMBO-D§) S 10{26 (s, 1 H), 8.37|(s, | H) 8_80@,(1@,78]Hz;18-1)180&, 1
H, 7.65 (d, J £ 7.8 Hz| 1 H), 7.41 (t, J| =7.8Hz, 1 (deJ=
N- (3, 4- Di et hyl phenyl )- 1.8 Hz. 1 H), 7.24|(dd. |J = Q1 ¥ dadzan, 10
2-[7-(trifluorongthyl)-1H 8.3, 2.0 Hz, 1 H, 7.[04 (d|Hz2, EH),BdaLs, inR),aD®@8- |-
8.1 Hz, 1 H), 5 27 (s, 2|H), yl]acetam de}347.3 348 2(Slf>H§s, 3 H, 2.15 (s,
3 H ’
72 (400 MHz, DMSO-D6) &
10.77 (s, 1 H), 8.42 (s, 1 H),
8.10(d,J="7.3Hz, 1 H), 7.86
N-[3-Methoxy-5- (d,J=76Hz, 1H),7.55(s,1
(trifluoromethyl)phenyl]- H), 7.47 (1,7 =8.0Hz, 1 H),
2-[7-(methylsulfonyl)-1H- 742(,1H),695(s,1H), | _:
-benzimidazol-1- , 5.60 (s, 2 H), 3.80 (s, 3 H),
yl]acetamide 4274 1426 3.30(s,3H)
73 (400 MHz, DMSO-D6) 8 ppm
' 3.69 (s, 6 H), 5.28 (s, 2 H),
6.22(t, J=23 Hz, 1 H), 6.78
(d,J=23Hz,2H),741(,J
N-(3,5-Dimethoxyphenyl)- =78Hz,1H),765d,J=76
2-[7-(wrifluoromethyl)-1H-' Hz, 1 H), 8.04 (d, J = 8.1 Hz,
benzimidazol-1- 1 H), 8.37 (s, 1 H), 1041 (s,
ylJacetamide 3793 | 378 1H)
74 (400 MHz, DMSO-D6) §
10.26 (s, 1 H), 8.37 (s, 1 H),
8.04(d,J=8.1Hz, 1 H),7.65
d,J=78Hz, 1H),741(,J
=7.8Hz,1H),7.31(d,J =
N-(3,4-Dimethylphenyl)- 1.8Hz, 1 H), 724 (dd, J =
2-[7-(trifluoromethyl)-1H- : 83,20Hz,1H),7.04(d,J =
benzimidazol-1- 8.1 Hz, 1 H), 5.27 (s, 2 H),
yllacetamide 3473 (348 2.16(s,3H),2.15(s,3H)




J

WD 2004/ 100865 PCT/ SE2004/ 000738 61 75 (400 MHz, DMSO-D6) 8 8.70 (broad t,
J=57H, 1H, 834 (s, 1H,8.02(d,J=8.1 Hz, 1 H, 7.64 (d, J = 7.6 Hz,
1 H, 7.39 (t, J =7.8 H, 1 H, N(4-tert-Butylbenzyl)-2- 7.35 (d, J = 8.3
Hz, 2 H), 7.19 [WoO foowiobdesior onet hyl )-1H (d, J = 8.3 Hz, 2 wryse2e0ddoots, 2
benzi m dazol -1- H), 4.25 (d, J = 5.6 Hz, 2 H, yl]acetam de 389.4 388 1.27
(s, 9 H 76 (400 MHz, DMBO-D6) 8 10.29 (s, &1H), 8.37 (s, 1 H, 8.04 (d,
= 8.1 Hz, 1 1-1), 7.65 N-(2,34Di hydro-1Hinden- (d, J = 7.8 Hz, 1 H),
7.43-7.39 5y|)?r7-( 2 H) ., 7.23 (dd, J =8.0. 1.6
(trifluoromethyl Y7%H Hz] 1 H), 7.13 (d, J|= 8.1 Hz, |DONHz,MSO-D6) 5 8.76))],
5.28 (s, 2 H), 2|82-2.77| yl]acetam de 359{4 3640 (m 4 2,02-1.9 m
77 (400 Mz, DVBD-D6) S |ppm 1.79 (m 2 H, 2.40 (q, (brbaa £ 25752V o,
J=7.3Hz, 4H), 5.19(s, 2H), [6.94 (d, J=8.1 Hz| 1 H), 7.0‘38361@,1}0:8021(;1 2=8.1H7,
H),7.17 (t, J=8]0 Hz, 1|H), 7.27 (bs, 1 2{(7-Cyjano- 1k 7.16,
1.0 Hz, 1 benzi i dazol - LyI) N H, 7.85 (dd, J=8.2, ﬁ%%ﬁd h 6 ¥,
(2, 3-di hydro- | H{i nden- 5; , 8.21 (s, 1 H), 10.[16 (s I:H) V39 @cet asiHiel BY.4.
21351(9.27%(40( VHz, CD%(EI\I)te’gnggmemyD(z_ b- Di rrethoxypt;gg)(cll')J; ?31@1;'2(&)' 7_?9H),
[7-(trifluoromethyl)-1H- (d,J=83Hz,2H),5.12 (s, 2
benzimidazol-1- H),4.25(d, 7 =5.6 Hz, 2 H),
yl]acetamide 3894 | 388 1.27 (5,9 H)
76 (400 MHz, DMSO-D6) &
10.29 (s, 1 H), 8.37 (s, 1 H),
8.04 (d,J =8.1 Hz, 1 H),7.65
N-(2,3Dihydro-1H-inden- (d,J =7.8Hz, 1 H), 7.43-7.39
5-yD)-2-[7- (m,2H),7.23(dd, J=8.0,1.6
(trifluoromethyl)-1H- Hz,1H),7.13(d,J =8.1 Hz,
benzimidazol-1- 1 H), 5.28 (s, 2H), 2.82-2.77
yl]Jacetamide 359.4 | 360 (m, 4 H), 2.02-1.95 (m, 2 H)
77 (400 MHz, DMSO-D6) &
ppm: 1.79 (m, 2 H), 2.60 (q,
J=13Hz,4 H),5.19 (5,2 H),
6.94 (d, J=8.1 Hz, 1 H}, 7.05
(dd,J=8.1,2.0Hz, 1 H), 7.17
(t, J=8.0 Hz, 1 H), 7.27 (bs, 1
2-(7-Cyano-1H- H), 7.54 (dd, J=7.6, 1.0 Hz, 1
benzimidazol-1-yl)-N- H), 7.85 (dd, 7=8.2,0.9 Hz, 1
(2,3-dihydro-1H-inden-5- H), 8.21 (s, 1 H), 10.16 (s, 1
yDacetamide 3164 |317.1 |H).
78 (400 MHz, CD;CN) 8 ppm
N-(3,5-Dimethoxyphenyl)- 3.65 (s, 6 H), 5.05 (s, 2H),
2-(7-fluoro-1H- 6.18 (bs, 1 H), 6.71 (d, J=2.0
benzimidazol-1- 329.3 | 330.1 | Hz,2H),6.93(dd, J=116,8.1




2-(7-fluoro-1H 6.18 (bs, 1 H, 6.71 (d, J=2.0 benzimdazol-I- 329.3 330.1
Hz, 2 H, 6.93 (dd, J=11.6, 8.1 WO 2004/ 100865 PCT/ SE2004/ 000738 62

yl ) acet ande Hz, 1 , 7.11 (m 1 H), 7.43 (d, J=8.1 Hz, 1 H), 7.88 (s, 1

H, 8.60 (bs, 1 ko 20d#04séd0 MHz, CD3CN) 8 ppm 1.21 (s, 9,119T,SE4002,5,043(§ J 6 1
Hz, 2 H, 4.92 (s, 2 H), 6,92 N—(4-tert-ButyI benzyl)-2- (dd, J=11.1, 8.1 Hz,
1 H, 7.00 (7-fluoro-1H (s, 1 H, 7.10 (me63 H), 7.28 benzi ni dazol - 1- (m
2 H, 7.41 (d, J=8.1 Hz, 1 yl)acetamde 339.4 340.1 H), 7.85 (s, 1 H. 80
(400 MHz, CD3CN) ppm 2.04 (m 2 H., 2.85 (g, -J=8.1 Hz, 4 H, 5.12 (s, 2
H),.7:01 N-(2,3-Di hydro- || #acstdmide (dd, J=1].6, & 1 Hz,|He, HH), 77L1XM, 1 H), 7.43

5_

1)-2-(7-fl - 1H 3 H, 7.42 (bs, 1 H), [7.51 Zi i Ao (d,
J=8. )1 Hz( 1 H;JO 1 96 (g,ml ;?)acetam'(dz 3()9Hé 310. 1 r?‘?r}zkg%g%@ 7:?8#%(?

Exanpl e 81 2-(7-Arino-1 | benzoi m dazol - i 1) - N[ 3- (t r |H)J mmmrﬂtl-ll‘byl )phenyl

jacetamde To a ot of—2—(Fntro-—ttHibenzgfida J
(trifluoronethyl Zzenyl ] #cet am de, descri bed abgve, ((Y@w CPaf} iSPP’Pn
met hanol (15 L) 10% PdJC (60 ng) was add¢d. The m xtlure (é/\/as{)lwgkggmt ed at

at nospheric presgure until the consunption of hydroge-n ce &1 I‘%? he
catal yst was remjved by fiiltration through Celilte, and r4€9§ + 204 eqr
sol uti on was congentr at e M(@-tdi-}sn@ﬂﬁniyg-zjl eld the ti tl(&i gﬂmogr]cﬁz pnga(m
(99% . Ms (ESI) fz: 335. %{ﬂji H NVR (400 Mk, DVBO igQ DG} gom 4, 91 (s,
2 H 5.33 (s, 2 ) 6.50 .89 (t, J=7.6 |Hz, 1| 1&DI7IQGR, 145287 41
(d, J=7.6 Hz, 1 K) 7.56 benz:lmaazBIHZ, 1 H[7.77 {(m 1 {ih, YHPS.40%4, /28 HHz81 G7
(s, 1H yDacetamide 339.4 |340.1 |H), 7.85 (s, 1 H.

80 (400 MHz, CDsCN) 8 ppm:

2.04 (m, 2 H), 2.85 (g, J=8.1
Hz, 4 H), 5.12 (s, 2 H), 7:01

N-(2,3-Dihydro-1H-inden- (dd, J=11.6, 8.1 Hz, 1 H), 7.19
5-y1)-2-(7-fluoro-1H- (m, 3 H), 7.42 (bs, 1 H), 7.51
benzimidazol-1- (d, J=8.1Hz, 1 H), 7.96 (s, 1
yDacetamide 309.3 | 310.1 | H), 8.53 (bs, 1 H).

Example 81
2-(7-Amino-1H-benzoimidazol-1-yl)-N-[ 3-(trifluoromethyl )phenyljacetamide -
To a solution of 2-(7-nitro-1H-benzoimidazol-1-y1)-N-3-

5  (trifluoromethyl)phenyl]acetamide, described above, (0.4 g, 1.1 mmol) in methanol (15
mL) 10% Pd/C (60 mg) was added. The mixture was hydrogenated at atmospheric pressure
until the consumption of hydrogen ceased (1 h). The catalyst was removed by filtration
through Celite, and the resulting clear solution was concentrated to dryness to yield the
title compound, 0.36 g (99%). MS (ESI) m/z: 335.07-[M+H). 'H NMR (400 MHz, DMSO-

10 D6)3ppm4.91 (s,2H)S5.33(s,2 H) 6.50 (m, | H) 6.89 (1, /=7.6 Hz, 1 H) 6.97 (m, 1 H)
7.41(d,J=7.6 Hz, 1 H) 7.56 (t, J=7.8 Hz, 1 H) 7.77 (m, 1 H) 7.99 (s, 1 H) 8.07 (s, 1 H)
10.84 (s, 1 H).



10.84 (s, 1 H. WD 2004/ 100965 PCT/ SE2004/ 000738 63 Exanple 82
2-[7-(acetylam no)-1 H benzoi m dazol -1-yi]-N-(3-(trig

uor oret hyl ) phenyl ] acetam de To a chilled (0 C) solution of

2- (7- am no- | H bewawiopa/mess®| - 1-yl )-N-[3- (trifl uoronet hyl) phernydeb@aeedozagi de
(Exanmpl e 81) (15 ng, 45 pnol) and triethylamne (13 5 AL, 90 pnol) in dry

di chl oronet hane (0.5 nL) acetyl chloride (3.83AL, 50 pnol) was added and the
reaction mxture was allowed to warmup to anbient tenperature. After 30 mn
met hanol (1 nL) was added and the volatiles were renoved under reduced
pressure. The ti Exempls§Bound was Purification on preparative HPLC yi el ded

the title gg”pg“”@ 17 e DA HfBnbiEBL 1IR3 Gl 400

H 7.41 (m | H 7. e@ﬁm\uﬂﬂ)éﬂ ¢b§ql,qnpml)_)|% 2-(7- a.tmno-lH-benzomudazol -1-yl)-N-[3-
8.07(s,I1H)8.12 :
2- ( 7 X ron hyl sul é‘ﬁ@&@%ﬁgi@%‘?ﬁ%‘% EhampE¥BIR 558 qmpl apd wethylamine (1

(trifuoronet hyls) phbriA Aredlk ingry dishtpepmethang QOI%ELX@etﬂ)ChWﬂﬂﬁ'b#L &P pmol) was
2- (7-ami no- | H ben;&aemaﬂﬁwﬁaém\f.lralx&lze{@as afidwedtd u&?pg%famb)eghaﬂgm @fe ﬁéélbée

(Exanple 81) (15 ng, prol ) and triethylam ne

di chl or onet hane (@msmnmanqlréltrnb)rm@ﬂmrﬂyqi ﬂ@HP'GﬁﬂPmefG gmyved qx@grregumqlprem@ added
and the reaction e.
After 30 m n net h%&éﬁﬂk{%ﬁ#@&d\?ﬁ%%ﬁﬁc HQn %&Qﬂ i(glf’atl |egi§a\t/\%(r&gg?6em Liliunder
reduced pressure. mp{65%kMSAKESvnle: 307 43 BYIvBH thl\/ﬁé(mh&lz PMSQP%&MH@&}Q&GUS

benzyl tri met hy| a i

kept at roomlenpe g’?gl &s‘g%fqﬁ] i?]%/qlgggrlﬁﬁ”l on dﬁlgﬂeﬂﬁ Pﬂlﬁég tlﬁie and
phosphat e buffer @@F(s, TH) 8TRds, dAHAE3¢s, pABI0. 70651 8D.i ed over nmagnesi um sul fate
and concentrated. Purification on 25 preparative HPLC yielded the title
conpound, 13 ng (71%. MS (ESI) m(z: 413.03 [MtH . 'H NMR (400 MHz, CD3CN) 8
ppm 3.02 (s, 3 H) Exampgle3, 2 H 7.20 (dd, J=7.6,- 1.0 Hz, 1 H) 7.27 (t, J=7.8

AL e e e R R N G A
H. 30 15 (trifluoromethyl)phenyl]acetamide
To a chilled (0 °C) solution of 2-(7-amino-1H-benzoimidazol-1-yl)-N-[3-
(trifluvoromethyl)phenyl]acetamide (Example 81) (15 mg, 45 umol) and triethylamine (13
uL, 90 umol) in dry dichloromethane (0.5 mL) methanesulfonyl chloride (8 uL, 100
pmol) was added and the reaction mixture was allowed to warm up to ambient
20 temperature. After 30 min methanol (1 mL) was added, and the volatiles were removed
under reduced pressure. The residue was dissolved in methanol (2 mL) and aqueous
benzyltrimethylammonium hydroxide (40%, 200 uL.) was added, the mixture was kept at
room temperature for 1 h, then partitioned between ethyl acetate and phosphate buffer (pH
7). The organic phase was dried over magnesium sulfate and concentrated. Purification on
25 preparative HPLC yielded the title compound, 13 mg (71%). MS (ESI) m/z: 413.03
[M+H]. "H NMR (400 MHz, CD;CN) § ppm 3.02 (s, 3 H) 5.37 (s, 2 H) 7.20 (dd, J=7.6,
1.0Hz, 1 H) 7.27 (t, J=7.8 Hz, 1 H) 7.41 (d, J=8.1 Hz, 1 H) 7.51 (t, J=7.8 Hz, 1 H) 7.69
(dd, /=8.1,1.0 Hz, 1 H) 7.73 (d, J=8.6 Hz, 1 H) 7.96 (s, 1 H) 7.98 (s, 1 H) 9.13 (s, 1 H).

30



WD 2004/ 100865 PCT/ SE2004/ 000738 64 Exanple 84
2-(7-(di net hyl am no) -] H benzoi m dazol -1-yl]-N-(3-(trifluoronethyl)phenyl
Jacetam de To a solution of 2-(7-am no-|H benzoi m dazol-1-yl)-N[3-

(trifluoronethyl waheeyibisacet am de (Exanpl e 81) (22 ny, 66 iddi®kloodsdrse 7%
aqueous s fornal dehyde (100 L, 1.2 mmol) in ethanol (1 nmL), acetic acid (60

L) and sodium cyanobi orohydride (30 ng, O.564mol) were added. After 30 mn
the volatiles were renoved under reduced pressure, and the residue was

purified on preparative HPLC to yield the title corrpound 8.5 nmg (36%. MS
(ESI) miz: 363. 18Efavhg 84' H NVMR (400 MHz, CD3CN) pm 2.66 (s, 6 H) 5 25

PREES T R WY e SO
(s, 1 H 7.97 (s, TqaN)lut®n932-(ls-ami110+ﬂ)‘1beEmmdlaEla@l)ZV-W (1 sopr opyl ani no) 1

H b imd I I The titl
conpound was- pr epy i bher i BREREMA T A BB AN SR TR iR
described in ExanfwmaIMydm@Omngchmwnb i @80l () ml)sicetizcheil (60 pkymiddediyme. MS
ESI) mz: 377.2 o m1l 16 -1=6.1 Hz, 6
350 (m 1 1) endfiibyaih obg 3halyer @R er BBy Soles Vo 1325 4
I(—Iz, i lI:I)D 7.231 E§< t ,reﬂmsedgnﬁtzr,rcdl.lc@pres's’ur?&ndme rehidie Wad-purified bf) prépA&iveSIPLC tbl) 7. 99
S : a 1

2- ’7 ano- | H benzorm glfg?rpﬁqunfl SJNP Qﬁé"”d‘?‘ﬁé‘?%x %63 lq[ a"g-gt yM(@o a

SOI( ut ch/)n of Mz, CD;CN)SppmyZ 26 (s, 6§H)525 (s,2H) 7. 13Y(F()1 J=8.1Hz, 1 H)7.19 (t, J=7.8 Hz,
2-(7-b | H b 5- I
52) (50 1D, 0.3 RABFTORhIe b e I@Iﬂ‘é@@tpi%dﬁz”ﬁ;ﬁ%cﬁﬁ?-g?m(Fé?SE 25
mml ) was added. Tl;m(smmmpe(sv\m)sm adimmed in a mcrowave oven at 200 C for
60 mn. The reaction m xture was partitioned between ethyl acetate and

wat er. The organic extract was concentrated and the residue was purified by
preparative HPLC EscarypleBsl the title conpound, 20 ng (46% . -M5 (ES1) m z:

LSRR T o NCREAT KN O I N
(d, 1=7.1 Hz, 4sH) T tife cofPound %@s prepatedlin HiE mgl(599)) yield BecoRlingko e plddedbre (S,

described in Example 84, using acetone (100 pL) instead of formaldehyde. MS (ESI) m/z:

377.20 [M+H]. "H NMR (400 MHz, CD;0OD) & ppm 1.16 (d, J=6.1 Hz, 6 H) 3.59 (m, 1 H)

5.34 (s, 2 H) 6.70 (m, 1 H) 7.13 (m, 2 H) 7.40 (d, J=8.1 Hz, 1 H) 7.51 (t, J/=8.1 Hz, 1 H)

7.79 (d, J=8.1 Hz, 1 H) 7.98 (s, 1 H) 7.99 (s, 1 H). -

20
Example 86
2-(7-Cyano-1H-benzoimidazol-1-yl)-N-(3,5-dimethoxyphenyl Jacetamide
To a solution of 2-(7-bromo- 1 H-benzoimidazol-1-yl)-N-(3,5-dimethoxyphenyl)acetamide
(Example 52) (50 mg, 0.13 mmol) in dry DMF (0.64 mL) copper(I) cyanide (23 mg, 0.26

2s  mmol) was added. The mixture was irradiated in a microwave oven at 200 °C for 60 min.
The reaction mixture was partitioned between ethyl acetate and water. The organic extract
was concentrated and the residue was purified by preparative HPLC to yield the title
compound, 20 mg (46%). MS (ESI) m/z: 337.2 [M+H]. 'H NMR (400 MHz, DMSO-D6) &
ppm 3.69 (s, 6 H) 5.39 (s, 2 H) 6.23 (t, J=2.3 Hz, 1 H) 6.80 (d, /=2.0 Hz, 2 H) 7.37 (1,

0 J=7.8 Hz, 1H)7.74 (d, J=7.1 Hz, 1 H) 8.05 (dd, /=8.1, 1.0 Hz, 1 H) 8.40 (s, 1 H) 10.47 (s,
1 H).



1H). WO 2004/ 100865 PCTI SE2004/ 000738 65 Exanple 87 2-(7-Cyano-|

H benzoi m dazol - 1-yl ) - N- ( 3- net hoxyphenyl ) acet am de The title conpound was
prepared in 4.2 ng (23 %9 yield from2-(7-bronmo-IH benzoi m dazol -

1-yl) - N (3- net hoNpFengisssacet am de (Exanpl e 53) accordi ng treTisRsosoprecedur e
described in Exanple 86. M5 (ESI) mlz: 307.12 [MrH . "H NMR (400 MHz, CD3CN)
S ppm3.75 (s, 3 H 532 (s, 2 H 6.69 (dd, &=8.3, 1.8 Hz, 1 H 7.06 (dd,
J=7.8, 1.3 Hz, 1 H 7.24 (m 2 H 7.37 (t, J=7.8 Hz, 1 H 7.67 (dd, J=7.6,
1.0 Hz, 1 H 8.02 (dd, J=8.1, 1.0 Hz, 1 H 8.09 (s, 1 H 870 (s, 1 H. io
Exanpl e 88 2- (7- tExample 87

nano- | H benzoi m aho yy),fe;}gof,g,d,gzg,[ !/—?i)Wﬁﬁ@?ﬂoWﬁh)ngJﬂ)ﬁM migsetam de The title

compound was prepared in 3.5 from brono- | H

benzoi ni dazol - | - yihetitke pegogoupd WWWt‘%?PW%%)w@éfW%b@MI e 54)

Ihesh ¢ 1% N ( aSS SRS AR RS g b (S o .7

1 H 7.43 (m il H)rocrdlaedqssnbedmﬁx@nlﬂfz 6. MSHEST) méa 302 bﬁ NYR3(4P9 MHz, H)
7.74 (m 1 H 7. 98w shpkds B-©03 10352  Bnd.60 (dd, 9= 118L9{§ 1]1%)(7506315'&%-%(5 1H).

Exanpl e 89 20
N- (3, 5- Di met hoxy phEHg: )H)7-347m BIH-)ﬂéfll(fahﬂl 8 Bz,\1|H)-7|63(&db d27.64 1dbHn | 1-H)-8y02Jad, et ami d

e To a suspensio f T azol -1-yl)-N- (3, 5-

di met hoxyphenyl )ajge?am g& (@2 rﬁ@?ﬁ@?ﬂ% 36 Itnol) in water (0.2 i)
sodium azide (6.6 ng, 100 rml) and zinc bromde (22.5 ng, 100 tnol) were
added. The n‘ig& ur@xaxwesuheat ed in a sealed vial at 105 C under vi gorous

stirring for 24 h. er cooling the 25 m xture was acidified to pH 4 with 2M
HCl, and extract ed(7wiaho-éttbphzommgdazat- &yl) Mg-(eiftupstethyliptenyletrenidel t h wat er ,

o eparatt ve- HoL G TR ke FhepraRaIpBS G APES o LirAblNaRY)
380.1 [MrH . 30 bAGxc26idazbl-04H 6% [T DG PBD YR8 etamide (Example 54) according to
the procedure described in Example 86, MS (ESI) m/z: 345.05 [M+H]. "H NMR (400
15 MHz, CD,CN) 8 ppm 5.36 (s, 2 H) 7.38 (dd, 7=8.2, 7.7 Hz, 1 H) 7.43 (m, 1 H) 7.53 (t,
J=1.8 Hz, 1 H) 7.68 (dd, J=7.6, 0.8 Hz, 1 H) 7.74 (m, 1 H) 7.96 (s, 1 H) 8.02 (dd, J=8.3,
1.0Hz, 1 H) 8.11 (s, 1 H) 8.96 (s, 1 H).

Example 89

20  N-(3,5-Dimethoxyphenyl)-2-[7-(1H-tetrazol-5-yl)-1H-benzimidazol-1-ylJacetamide
To a suspension of 2-(7-cyano-1H-benzoimidazol-1-yl)-N-(3,5-
dimethoxyphenyl)acetamide (Example 86) (12 mg, 36 pmol) in water (0.2 mL) sodium
azide (6.6 mg, 100 umol) and zinc bromide (22.5 mg, 100 xmol) were added. The mixture
was heated in a sealed vial at 105 °C under vigorous stirring for 24 h. After cooling the

25  mixture was acidified to pH 4 with 2M HCI, and extracted with ethyl acetate. The extract
was washed with water, brine, dried over sodium sulfate and concentrated. Purification by
preparative HPLC yielded the title compound, 3.5 mg (26 %). MS (ESI) m/z: 380.1

[M+H].

30



66 Exanple 90 2-(6,7-Dijluoro-1

H benzi m dazol - 1-yl )-N-(3-(trijluoronethyl)phenyl]acetam de To a suspensi on
of 4,5-difluoro-IH benzimdazole (20 ng, 0.13 mmol) in toluene (260 AL),
triethylam ne (1&ad2p0400d885 Mol ) and 2-brono-N-[3 5 PCT/SE2004/000738
(trifluoronethyl)phenyl]acetam de (37 ng, 0.13 mol) were added. The reaction
m xture was microwave-irradiated in a sealeg vial at 120 C for 30 mn. The
vial was cool ed, opened and the contents dissolved in 20 nL ethyl acetate.
The solution was washed with water (5 nlL), saturated aqueous NaHCO3 (5 ni)
and brine (5 niL), Exammpe®byver anhydrous Na2SO4 and concentrated under reduced

pressure. Separatj ggy.pp ur,#bemsaam,éazm;mﬁwt;gﬁo et thoRfja amﬂsrfomed on

flash silica colum using neat eth acetate eld thetit conpound
(11.3 ny, 25% . NB» {espepsipd of 4 %ﬁl@ugotlﬂrbwumm(?@mm@im%mlu@e (3dm 5. 31
(s, 2 H, 7.20 (d (d, J=7.8 Hz, 1 H), 7.47
{(ddd, J=8.9, 3. A Tétg'}];““%f%rﬁ' 07”3'““ ""%Jﬁ“’"ig’ﬂ@ 1H, 7.79 (d, J=8.8 Hz,
1 H, 7.96 (s,51 @ﬂuorongattyd)plgeyy @e@)udeg[y E&&d@h@n@lwgm(added The reaction mixture

H- Benzi i dazol - 1- Mﬁs)nu&oggve(lga tle&'fﬁraos'gﬁhch?‘ Ll)aﬁ bﬂﬁ’ fot ﬁlﬂﬂaﬁmlgﬁlas Edidd, A

Synt hesi s of 2-brono-N uor onet phenyl’) - propi onam
2- Br onopr opi ony| ¢petadiag ﬂ'@@@l!)emgdlssgl\'&dmﬂﬂlﬂ)l-m agetitte d he saletiongnds washed with a

solution of 20 3-%ri K | g ) am ne
(0.3 nm, 2.1 mml%t%l{l(g H‘g'l)’%ﬁﬁ)alr@g %g%g%@%%ﬁq%gn@e(%) odr?gﬁlgve&é# rreld for
1 hat anbi ent tenBaf@i andsopaentratédeundergbdpeed prevayre eﬁmzpaimmédw isphmersdn thderude oduct
was purified f r etate)
to afford 2- b?% ﬁrﬁ@%&‘g%}rﬁg uorgﬁgl?% sflﬁh &Glﬁﬂmﬁ) gitét?d?eﬁj%%kn&&%. 25
Mass spectrum (ES;to)‘npnﬁrzl(IBS)ﬁlg%S?Q)QMSS{ESI)H/NI%E § MAGHMi NW(BMI-B Mp@D2560 (d,
3 I s el i dfh b et g,
Synt hesis of the IH8t9, 3:7cb3rﬁ0.uridl), 262 A; £ 1UHE, b R)OF.790(d1 B8 Si Hel £B,7.9u6s.00dH) e (0. 25

mL of 1Mso|ut|0é1%g ﬁlf .25 mmol) was added to a solution of
| H benzoi m dazol e % ]mg 0. 25 mol ) in anhydrous di oxane (10

Example 91
2-(1H-Benzimidazol-1-yl)-N-[3-(trifluoromethyl )phenyl]propanamide
Part A: Synthesis of 2-bromo-N-(3-trifluoromethyl-phenyl)-propionamide
2-Bromopropionyl bromide (430 mg, 2.1 mmol) was added under stirring to a solution of
20  3-trifluoromethyl-aniline (320 mg, 2.0 mmol) and triethylamine (0.3 mL, 2.1 mmol) in
dichloromethane (15 mL). The reaction was stirred for 1 h at ambient temperature and the
solvent was evaporated. The crude product was purified by flash chromatography (silica,
20% heptane in ethyl acetate) to afford 2-bromo-N-(3-trifluoromethyl-phenyl)-
propionamide (0.50 g, 85%).
2s  Mass spectrum (ESI) m/z: 296.9, 297.9.
'H NMR (400 MHz, CDCl5) & ppm 2.0 (d, J=7.1 Hz, 3 H), 4.5 (g, J=7.1 Hz, 1 H), 74 (d,
J=7.6Hz,1H), 75 (t, J=7.8 Hz, 1 H), 7.7 (d, /=79 Hz, 1 H), 7.8 (s, 1 H), 8.2 (s, 1 H).

Part B: Synthesis of the title compound

30 A solution of potassium rerr-butoxide (0.25 mL of 1 M solution in THF, 0.25 mmol) was
added to a solution of 1H-benzoimidazole (30 mg, 0.25 mmol) in anhydrous dioxane (10
mL) and anhydrous DMF (1 mL) under argon at ambient temperature. The mixture was



m.) and anhydrous DMF (1 nL) under argon at anbient tenperature. The m xture
was WO 2004/ 100865 PCT/ SE2004/ 000738 67 stirred for 5 mn before a solution
of bromo-N-(3-trifluoronethyl-phenyl)-propionamde (59 ng, 0.2 mmol) in
anhydr ous di oxanwo(2804rm86snvas added. The m xture was sti rreddm@e204/00b73s
filtered and concentrated in vacuum The crude product was purified on a -
preparative HPLC (XTerra C3 colum 19x300 wh 0.1 M aqueous NH4Ac/ CH3CN).
Product 5 containing fractions were pooled and |yophilized to afford 40 ng
(60% of the title conpound. 1H NVR (400 MHz, CDCI3) 6 ppm 1.8 (d, J=7.1 Hz,
3 H, 5.1 (q, J=ptizeddpr 5 min hgfore Fsoputiomof ropfp-N-(B-wiflperomethyl-phenyd)-propiphamide. 5 (m

2 H) 7.7 (m 1 ; o : T i or
H Bealzi m d<(azol - 1%9?;@ @clﬁﬁoﬁyﬁql%ld?uogﬁ% %%R%g%@%r?ﬁggm@g%%@;m%esi S

( ;
of ten-Butyl 1H Befiliared and sencentraiadan vacaura. The sokde piodust whs puified on & prepeativeut oxi de

(0.6 mmol) in TH (&1l ﬁln@j [ f i dazole (71
ng, 0.6 mol) in%gégﬁg&%ci‘%po fl}%g%(;rﬂgn???ﬂn %%ﬁ’?ﬁeﬁ%@%acet ate
(97 ng, 0.5 nwol romaising frdaiwns wert peolevhant dyophidipeirts afford 40 chgt(6E%e nofthettite was
stirred overnight_at anhj t at . slhe vent I noved, i.n vacuum
and the product c\%ﬁ%"“ﬂﬁ'ﬂ fre (on ’icﬁcgé?ad)gfn lgg{duﬁ#'%\qﬁéﬁag'g%g?gﬁh'&f

et hyl acet at e i nH)gp? and)H), D4 (@ UEDL Hz Ry, 715i(sa2 Hl)-L7- 04, 1 3DL9 6, REH),dores, - but yl
ester (110 ng, 95% . Mass spectrum (ESI) mz: 233.0. "H NWR (400 MHz, MeCOD) 8
ppm 1.5 (s, 9 H,”’5.0 (s, 2 20H), 7.3 (m 2 H, 7.4 (d, J=7.1 Hz, | H), 7.7
(d, J=6.6 Hz, 1 H), 8.1 (s, | H. Part B: Synthesis of

3- car boxynet h{yl ?—4— be@éﬁi m dazol -1-iumtrifluoro-acetate tert-Butyl

1H benzi ni daz8l - T*§"BEefat e (110 ny, 0.47 mmol) was dissol ved in

di chl or onet hane (31HiBergmllatall5i)00| DeMiaroididedplledyladdtamiavas added. The

reacti on was 2s ir | at _anbi ept eratyre for 24 h and the solvents were
removed to affor afs"—‘{:gsdg?'gf& T’H@Ftygﬁgg“éﬁ%ﬁﬁf’b;%%?e!ﬂt@ iumtrifluoro-acetate

( 126( ny, , 12{;)% . Mbstutiop 6CpdtadsTut kt-hutoiide (06 iimé)) in' THIENNIB miIH0kks hited t&Mkn-ﬁ;.»p pm
5. S, , 7 nt hesi s

of “the tit1 e compbirenPtattisal ubiAC DR BN 2 host gipng ror-Bury
trifl uoro-acetisat ®rdmod&etdt®(970ngdd.5MiRd1) wisadded to the white suspension and the mixture was
stirred overnight at ambient temperature. The solvents were removed in vacuum and the
product was purified on a silica gel column using a gradient of ethyl acetate in heptane) to
afford benzimidazol-1-yl-acetic acid tert-butyl ester (110 mg, 95%).
Mass spectrum (ESI) m/z: 233.0. 'H NMR (400 MHz, MeOD) & ppm 1.5(s,9H),5.0(s,2
20 H),7.3(m,2H),7.4(d,J=7.1Hz,1H), 77 (d,J=6.6 Hz, 1 H), 8.1 (s, 1 H).

Part B: Synthesis of 3-carboxymethyl-3H-benzoimidazol-1-ium trifluoro-acetate
tert-Butyl 1H-benzimidazol-1-ylacetate (110 mg, 0.47 mmol) was dissolved in
dichloromethane (3 mL) and trifluoroacetic acid (1 mL) was added. The reaction was

2s  stirred at ambient temperature for 24 h and the solvents were removed to afford 3-
carboxymethyl-3H-benzoimidazol-1-ium trifluoro-acetate (136 mg, 100%).
Mass spectrum (EST) m/z: 177.0. 'H NMR (400 MHz, CDs0D) & ppm 5.3 (s, 2 H), 7.5 (m,
2H), 7.8 (m, 2H),94 (s, 1 H).

30 Part C: Synthesis of the title compound
3-Carbox ymethyl-3H-benzoimidazol-1-ium trifluoro-acetate (128 mg, 0.44 mmol) was
dissolved in a mixture of oxalyl chloride (0.6 mL) and dichloromethane (3.4 mL). The



di ssolved in a mxture of oxalyl chloride (0.6 nL) and dichl oronet hane (3.4
m.). The WD 2004/ 100865 PCT/ SE2004/ 000738 68 reaction m xture was stirred
for 30 mn at anbient tenperature and the solvent was evaporated. The

resi due was dissolved in a mxture of dichloromethane (2.5 nL) and anhydrous
THE (2.5 nl) andW&rE¥d4865 a ni xt ure of 3-chl oro-4-fl uor o- arfATISEOYMTTRY, 0. 12
nmol ) and N, N-(dllsopropyl)anlnonethylpolyst¥rene resin (140 ng, Argonaut 5
Technol ogi es, Inc) in anhydrous THE (3 ni) he m xture was shaken overni ght.
The resin was filtered off, the solvents wer e evaporated and the crude

product was purified on XTerra Cs cQ 19x100 mm 0.1
M aqueous NH4Ac/ ERTHEN" as SB‘ES%‘f‘t&jy‘f & ?N’gﬂént\ﬁé?pémflg%m *"7 sré’r)z"(f"tt"(‘Sasafford 7.2
mg (20% of the t:irztpbﬁtedﬂl’hmeumixe waadissolvat écth mhixturd o didhjorézhdthin® (218 mL) ai3. 7,

d 304. 7 M+ 40
gnl He | [ %‘(é rng.) g/’:%drﬁd tOﬁ)rmxt}’regf ?%ﬁ?o?-%ﬂﬁorb%ﬂnﬁ%(lmyng, Q‘S% (d,
7.1 Hz, I H) ?nn&)lXeﬁhd,N Nidis6pro)amitomethylpblystfreat resin (140 g, Abgoasgpl e 93 2- (1
B

H Benzi m dazol - | 3. fluor Yacetam de 15 The tifle
o oand wae gynikepRElS Lo bR H G o othe Ha S s PG T HE o ¢ 8o,

11 o

f
J
J

co

from 3-car boxynemmlwaslﬁitb@aammdﬂ%ﬁlswﬂemdmpdrmddnuﬂfmaﬁ@toﬂha vaB Burified on a
3-fluoro-4-nethyl- aniline., Yield ny (350 Cal cul ated for Cl6H 4FN30 nVz:
283.3, found 284P§PFRM‘H]LC’MSt(¥ﬁTNM£B(CAPE}G“W A} Maquenps DEBAPCHGN)jThe 5 ¢
I(-; ]2_ II:|)|) ; 1 Empo@ed'ﬁ'actlgns:’wc(réﬂyoﬁllﬂ)cd to ﬂ’fof’d'(ﬁimﬁ‘lﬁbﬂ - off teitle Eorhﬂouna 5 (d, J=8.6
2-(1H Benzi mi daz&alczl%ﬁfer@(lﬁsﬁ%q "‘(zu%ﬂ3§pﬁl¥g$@94a-’c@i%+ d8 NYR (490MHz.c onpound
was synt hesi sgd m)(#@gli@(stbﬁ) ﬁrmedwﬁzdﬁﬁ)cmsteﬁdzﬁ?@mlm P2, JA7.pM

3- car boxynet hyl - 3H ben imdazol-1-iumtrifluoro-acetate and

3, 4-di f | uor oani | iteel HR5. Ndel=d.- 14121 1 1, 1.8@0)/=66a2.8 Hlizak B4 8248, 1&D5H: | F2N30 nVz:
287.2, found 288.3 [M+H . tH NVR (400 MHz, MeOD) S ppm 5.2 (s, 2 H), 7.3 (m
4H, 7.5 (d, J=7.1 Hz, 1 H, 7.7 (m 2 H, 82 (s, 1 H. Exanple 95 30

2- (4- Met hyl - | H- b&xanple®3zol - 1-yl ) -N-(3-(trijl uoronet hyl)phenyl]acet am de

2-(1H-Benzimidazol-1-yl)-N-(3-fluoro-4-methylphenyl)acetamide
15 The title compound was synthesised according to the procedure described in Example 89,
from 3-carboxymethyl-3 H-benzoimidazol-1-ium trifluoro-acetate and 3-fluoro-4-methyl-
aniline. Yield 12 mg (35%). Calculated for C,¢H4FN3;0 mv/z: 283.3, found 284.3 M+H]*.
'H NMR (400 MHz, CD3;0D) & ppm 2.2 (s, 3 H), 5.1 (s, 2 H), 7.1 (m, 2 H), 7.3 (m, 2 H),
7.4(d,J=11.6 Hz, 1 H),7.5(d, J=8.6 Hz, 1 H), 7.7 (m, 1 H), 8.1 (s, 1 H).
20
Example 94
2-(1H-Benzimidazol-1-yl)-N-(3,4-difluorophenyl )acetamide
The title compound was synthesised according to the procedure described in Example 92,
from 3-carboxymethyl-3H-benzoimidazol-1-ium trifluoro-acetate and 3,4-difluoroaniline
25 Yield 9.1 mg (26%). Calculated for CysH;F2N30 mv/z: 287.2, found 288.3 M+H]".
'H NMR (400 MHz, MeOD) & ppm 5.2 (s, 2 H), 7.3 (m, 4 H), 7.5 (d, J=7.1 Hz, 1 H), 7.7
(m,2 H), 8.2 (s, 1 H).

Example 95
30 2-(4-Methyl-1H-benzimidazol-1-yl)-N-{3-(trifluoromethyl)phenyl]acetamide
Part A: Synthesis of 4-methyl-1H-benzoimidazole



Part A: Synthesis of 4-nethyl-IH benzoi m dazol e WO 2004/ 100865

PCT/ SE2004/ 000738 69 A solution of 3-nethyl benzene-1, 2-diamne (500 ng, 4.1
mmol) in formc acid (4.5 nL, 120 nmol) was irradiated in a mcrowave oven
for 15 mn at 13WwoQoodfilnesss eacti on m xture was cool ed t o anggTerbook/euoer at ur e
and the formc acid was renoved under reduced pressure. The residue was:"

di ssolved in ethyl acetate (20 nmL) and extraoted with saturated 5 aqueous
NaHCO3 (2x10 nlL), water (10 nL) and brine (10 nL). The organi c phase was .
dried over anhydrous Na2SO4 and the sol vent was renoved in vacuum yi el di ng
4- met hyl - 1H benZoiohitign 2b3-methgibenzene-1,9@MmineC500cmE, #t ledmpl) in foBRiE MAd (.7 ML132. 07,

f d 133.13 - . icrbR ]

10%], 7.06 (m [ yﬁb%'“, “°§.'3!%Eiza§,ﬁq%:'g -; ficray %ﬂ?‘?m‘?sl@m(a glﬁgd@’e ‘%ﬁ%’i"’?‘s“?rgl( % .
10 Part B: Synt hevws soaldd to hmbienttt¢rapecatvrp andthie forvaictarid was canoyed wndenvaduced nt hesi zed
in 39% vyield (65 | . i | I - usi

4 ot byl - |+ bens BB T AP Sl QuRERG SR Eoiaf SRFRLPAH okhclei U shurtea” 15! 19
br omo- N- ( 3-t risf | nqueoneENdHTO PR ML), wvaet € finde afdbrine il GmBR Thpeanginidphafelwids ng,

0.5 ). , 5 |.cul at f 17ZH14E3N30. m.z: 333. 1 f d. 4. 07 c.
PNV (200 M. SEesth Byl S bR Al e Ryl fias BRiuctin viUvictalig Shel 1
Hz, 1 H), 7.12 (Wli-behzdinidazol @319 che, 9698. Caléttated folL'sHyR, AZ: (32,07)fcdnd13343 1 H)
7.57 (t, J=8.1

oo T hie il wvig (408 Mitz, DMISGH6) 5 ppm SOy 0. 686 (e E) 206m. 1

2- (1H- Benzi m daz &); 1.38/4d) I=¥-6(Bz, ( dDn®13) @), i23phent).] acet arni de  Part A
2- Brono- N- ( 3-di met hyl am no- phenyl ) -acet am de Bronpacetyl bromde (21 L, 0.24

mmol) was addéd to a suspension of N, N-di methyl- benzene-1, 3-diam ne (27 ny,
0.2 mmol ) and PS-Riri B:-Eyhhpsd ethytitREompodnd 70 ng of the 25 resin, 0.6 mol) in

anhydrous THE (1.5 . The m xture was. stirr. verni ght at anbi ent
tenperature. The E}T#MUWWM‘E@S&@ N9 ?ﬁg (édf'@tafz‘g)l‘fs‘%ﬁtawﬁﬁe
2; br OETD- N- (P 3- t dg;&kgyéc?ﬁigmr%ﬁh 9¥ty1§il)1g ARt HoenRinidaor éﬁﬁ i_hg,ajas Mrmol) agc_hr;;: n text
step (see Par . Par ; e title conpoun s synt hesi according to
the procedure des¥Emay34 “°§15“°I§3é’é\'ﬁlﬂﬂ“é8‘ggﬁmg‘b$ml’le B3, part A} (141 g, 8.5 mmoD.
2- brono- N- ( 3- ¢ MedAhla@difelC, NGRSO #AE 83BN, fiRn@¥3h. oYHM+H]".

'H NMR (400 MHz, DMSO-d6) § ppm 2.54 (s, 3 H), 5.18 (s, 2 H), 7.01 (d, J=7.6 Hz, 1

H), 7.12 (m, 1 H), 7.33 (d, /=8.1 Hz, 1 H), 7.42 (d, J=7.6 Hz, 1 H), 7.57 (t, /=8.1 Hz, 1 H),

7.77 (d, J=8.1 Hz, 1 H), 8.06 (s, 1 H), 8.18 (s, 1 H), 10.77 (s, 1 H).

20 Example 96
2-(1H-Benzimidazol-1-yl)-N-[3-(dimethylamino)phenyl]acetamide
Part A: 2-Bromo-N-(3-dimethylamino-phenyl)-acetamide
Bromoacetyl bromide (21 pL, 0.24 mmol) was added to a suspension of N,N-dimethyl-
benzene-1,3-diamine (27 mg, 0.2 mmol) and PS-diisopropylethylamine (170 mg of the

25 resin, 0.6 mmol) in anhydrous THF (1.5 mL). The mixture was stirred overnight at ambient
temperature. The resin was filtered off and the solution containing 2-bromo-N-(3-

dimethylamino-phenyl)-acetamide was used directly in the next step (see Part B).

Part B: The title compound was synthesised according to the procedure described in
30 Example 94, from 2-bromo-N-(3-dimethylamino-phenyl)-acetamide and 1H-
benzoimidazole. Calculated for C);H;sN,O m/z: 294.3, found 295.3 [M+H]™.



benzoi m dazole. Cal culated for C 7HL8N4AO m z: 294.3, found 295.3 [MtH)'. WO
2004/ 100865 PCT/ SE2004/ 000738 70 Exanple 97 2-(1

H Benzi m dazol -1-yl)-N-(4-tert-butyl phenyl)acetamnm de The title conpound was
synt hesi sed acc®iOd0wgoases t he procedure descri bed i n Exanplret8200§/4001%

1H benzoi m dazol e and 2-brono-N-(4-tert-butyl -phenyl)-acetam de. The latter
was s synthesized from bronoacetyl brom dgoand 4-tern-butyl-aniline.

Cal cul ated for CI19H2IN30 mfz: 307.3, found 308.4 [M-H]'. Exanple 98 2-(I

H Benzi m dazol - 1-yl )-N-(3-(tr(uoronet hyl ) benzyl ] acet am de 10

O (7- Azabenzot r Exaople 7| ) - NNN' N' t et r anet hyl urmi um hexaf | uor ophosphat e (80
ng, 0.21 mol) >wag. defi St Ll j on of

3- car boxynet hyI-2 Ift?gﬁéz;@?ﬁlwgg?@lI?P‘*l{eftuﬂr%]g’%ﬁrh?rfy?)ﬁ%?dgygécet ate (Exanple 92 part B)
(32 nmg, 0.2 mmolThe tdrrcompaendyis simshgsised doperding @6the priocedgreriesenibéd iniBxample 94
acetonitrile (1; . : ] L E Luar oget hy - ban. ] rwae YOI,
35 ng) was addegmzj]lé{ ﬁﬁ%&h}%ﬁ% gn %E%ﬁgﬁ@fﬁ@éﬂ%ﬂ?pg%é"%ﬁ%f?gﬁ% g%t%r‘r"paér ature.
i s Purificat ison sywshesiged from hrsanogeetyd bremiqecand titere-butgl-aviling XJadqulasedTer CeHyNO 19x100

M 0.1 M NHAOAG/ g3 rlsen ntaining fractions were pool ed and
| yophi li zed t hus éﬁgﬁd‘fnﬁlgbg. gﬁng?gf the title conpound (12% . Cal cul ated

for CL7HL4F3N30 n/z: 333.32, found 334.1 [MtH]'. 20 Exanple 99 2-(1

H Benzi m dazol - lExéﬁ:#Ie'BB(A" chl orobenzyl )acetam de The title conpound was

synt hesi zed accordihg to a procedure described in Exanple 98 starting from
3- car boxynet hy| 23H{ iBenzmidaiodd 20N 3-(trifincrorndthyl)berayliaretaaide ( Exanpl e 92, Part
B) and 4-chl qr open o Led | ’ f ound
301. 1 2s [l\/ﬁH] Cpﬁ @égﬁ%i}@iﬁﬁo&gﬂ) (N:H'ﬁ ﬁ te&%et&&th&g%waglqujaél%ospl%%g(Bg gx’g.

2- (1H Benzi m dafdil nma}) wasNdda] Budeti stiwinp ooy mhwioy b cabaxymeibyl-JHberzoittidazalonpound

From 3 car boxy g s FOjoRRac B ERLASECALR TS bk Lyl BETR 7 Bosois ™o, "
part B) and 3, 5{@f gleOléomyeldin. deetnmitrild3d inol)l Afterd rhioB3-tGllddriniédy)detiZybamim:l(0.234,
found 311.88 mmol, 35 mg) was added and the mixture was shaken overnight at ambient temperature.
15 Purification was performed on a preparative LC/MS (XTerra Cg column 19x100 mm, 0.1
M NH,OAc/CH;CN). Product-containing fractions were pooled and lyophilized thus
affording 8.3 mg of the title compound (12%). Calculated for Ci7H,.F3N3O m/z: 333.32,

found 334.1 [M+H]".

20 Example 99
2-(1H-Benzimidazol-1-yl)-N-(4-chlorobenzyl)acetamide
The title compound was synthesized according to a procedure described in Example 98
starting from 3-carboxymethyl-3H-benzoimidazol-1-ium trifluoro-acetate (Example 92,
Part B) and 4-chloro-benzylamine. Calculated for CigH4CIN3O m/z: 299.76, found 301.1
s [M+H]".

Example 100
2-(1H-Benzimidazol-1-yl)-N-(3,5-dimethoxyphenyl)acetamide
The title compound was synthesized according to a procedure described in Example 98

30  starting frbm 3-carboxymethyl-3H-benzoimidazol- 1-ium trifluoro-acetate (Example 92
part B) and 3,5-dimethoxy-aniline. Calculated for C;7H;7N305 m/z: 311.34, found 311.88
(M+H]". '"H NMR (400 MHz, DMSO-d6) & ppm 3.69 (s, 6 H), 5.14 (s, 2 H), 6.23 (t, J=2.3



[MH " . " H NVR (400 MHz, DMBO-d6) 8 ppm 3.69 (s, 6 H, 5.14 (s, 2 H, 6.23 (t,
J=2.3 WD 2004/ 100865 PCT/ SE2004/000738 71 Hz, 1 H), 6.82 (d, J=2.0 Hz, 2 H),
7.22 (m 2 H, 7.51 (d, J=7.6 Hz, 1 H), 766(dd, J=7.3, 1.3 Hz, H, 8.21
(s, 1 H, 10.41wo20040100d55 Exanple 101 5 PCT/SE2004/000738

3- (I H-Benzi m dazol - 1-yl ) - N-(4-ten-butyl phenyl ) propanam de Part A: Synthesis
of nethyl 3-(1H benzoi m dazol -1-yl)propano&le To a sol ution of

1H benzoi m dazole (1.21 g, 10 rrm)l) in dry DVMP (30 nmL) potassium

t ent - but oxi de solution in THE &_‘é 10.5 nL, 10.5 nmol) was added under
stirring at anbeht). 68ddra2-0Ha, 2 1},(782 (me2 . A-5héd. Hy 1.6 Blzb}t Biis6dghiehd.e (1. 1

nL, 10 mol) wag3ipg, aegekids aywEs @nPyy he reaction mxture was stirred for
16 h. The m xture was quenched by addition of methanol (1 nL) and fornic

acid (1 nmL), and concentrated in vacuum The residue was treated with a

m xture of ethylgygngledpp and water (25 and 5 nL, respectively), the organic
phase was separated and washed with saturated aqueous NaHCO3. The . sol vent
was renoved undédIHSduiaidazel- és*@d‘f-éf-tan@uwlréefof)MEaWuct was puri fied on a

pre-packed 15 P, usi ng ethyl acetate
as the el uent. Ylglg?\d d'&?s&?{ %3 @; ‘E:'i"lf orﬁf?fﬂ‘jf%ﬁ")moz mz: 204. 09,
found 204. 97 [NFFpl]asolutmqﬂWH @M@le(m@gsyomplpm@ym@oﬂﬂ:)@oassm 2 H,

?m671(|~:) 38Hé6 Mutc(xrll_ge sélzng%lpng'jtim ¢ ng;lo s7m1§§o(sf}}}m<§) s addedihabeBirrhg - 7- 87
3- (1H benzoi i da@mpntxememmpﬁmn@ méroethsi-haoseramseste 61 miat Iykmol) was

an' aqueous. sol utey wbpHARaRRIBRYG hHnPul sired of TPk e hirdF iRl 7 T
tenperature. Upbnadditieniefprethenl 6F mLhanddommic inonb(lmdt)emd&bm(cn@wd m)lacurmt Thxnol vvas
1) was 25 addedsa frat Skt SRR el EEHEE IndRERA o LSRR, LM
di chl or onet hane the@ganic)phase was a‘ipmiawg am&"wahtbwmamamn(d]aqmcm} NaHeoad&ie.sblwnd t he
our {1 ed on a prasBmobafnitybd Bl e sREE 64 AU I RokE S HHERRAGE T 35,
met hanol andis1%012 gsidithgdlenm RediSep™ | Is¢d, tic)d naitdetind acetataas thed:luamt

Pr oduct - cont ai n ¢t oke n

pressure, 30 cow%%%éé 378@ %ﬁﬁ (ﬁfgfb HEII\IQ? "f%b&%?%{"}i 57 Bﬁ% under

reduced pressur & AMR C10CMH iy, CDClg)Sppm292 (t, J=6.3 Hz, 2 H), 3.67 (s, 3 H), 4.57 (t, J=6.3
Hz, 2 H), 7.36 (m, 2 H), 7.45 (m, 1 H), 7.87 (m, 1 H), 8.36 (s, 1 H).

0 Part B: Synthesis of 3-(1H-benzoimidazol-1-yl)propanoic acid
To a solution of methyl 3-(1H-benzoimidazol-1-yl)propanoate (0.56 g, 2.7 mmol) in
methanol (0.5 mL) an aqueous solution of NaOH (2M, 0.5 mL) was added under stirring at
ambient temperature. Upon consumption of the starting material (15 min), methanol was
removed from the reaction mixture under reduced pressure. Aqueous HCI (1 M, 1 mL) was

25 added followed by evaporation of the volatiles. To the residue dichloromethane (30 mL)
containing triethylamine (1 mL) was added and the slurry was filtered. The filtrate was
concentrated and the crude product was purified on a pre-packed 12 g silica column
(RediSep™, Isco, Inc.) using 3% methanol and 1% triethylamine in dichloromethane as an
eluent. Product-containing fractions were pooled, concentrated under reduced pressure,

30  co-evaporated with ethyl acetate (3%10 mL) and dried under reduced pressure at 40 °C for
24 h. Yield 0.34 g (65%). Calculated for CyoH,N,0, m/z: 190.07, found 190.91 [M+H]".



24 h. Yield 0.34 g (65%. Calculated for CloH16N202 mz: 190.07, found 190.91
[ MiH ' . WD 2004/ 100865 PCT/ SE2004/ 000738 72 1H NWR (400 MHz, DMSO-d6) 8 ppm
2.81 (t, J=6.8 Hz, 2 H), 4.45 (t, J=6.8 Hz, 2 H), 7.22 (m 2 H), 7.61 (dd,
J=2.0, 1.0 Hz, wolhosds&3 (m 1 H), 8.17 (s, 1 H). Part CprcTiseebirdobns conpound
was synt hesi zed according to a procedure described in s Exanple 98 starting
from 3-benzoi m dazol -1-yl - propanoic acid and 4-ten-butyl-aniline. Calculated
for C1L6H23N30 rﬂz 321 18, found 322.1 [M+H'. Exanple 102 4-(1

H Benzi m dazol - §4 t en- but yl phenyl ) but anam de io Part A Synthesis of
met hyl 4- (1H benﬂmw &Hz, D}@%dﬁ)eﬁm%l\@ﬂh?ﬁm 2 H), 4.45 (t, J=6.8 Hz, 2 H),

4-(1H benzoimd I t he procedure
degcrl bed i n- Exzzﬁ (mlﬁgahl(%gte@?ga%@f rom f(g" zﬁ"éazol gg](f-ll?Zl g, IO10 nmol )

and net hyl 4- brormbut anoate (1.3 n_, 10 mml) in the presence of

tetra-n- butyla CF gg lrggga i.fi i O s perforned
usi ng 2% net ha T@I (t:lﬂ{jé rrgécﬁ‘g%es | & @Z%EE&%%WB%% ated for
Cl12H, 4N202 nisz: Eza.rapliﬂf} stﬁmumﬂolﬁﬁgzemu[ﬂﬂﬂd]-lzyl-mldpmm aCifi8d Mebr-buEdGindne.8 ppm

2.22 (m 2 H), = . : , 4.31 (t, J=7.1 Hz, 2
H, 7.33 (m 2 a',%ﬁl?f(cﬁE"‘Hﬁﬁ*’%ﬁ”,”z'%&&(@h’“ﬁzﬁ ,[Mg?'ﬂ (s, 1 H. Part B:

Synt hesi s of 4-(1H benzoi m dazol -1-yl)butanoic acid 20 The title conpound was
pr epar ed accorggx%mtl% b%ue procedure described in Exanple 101 (Part B)
starting from Pt benzoi m dazol - 1-yl ) butanoate (1.41 g, 6.5 nmol).

Yield 1.1 g (54%(1HBahdmidatodd-yl)aV-(4CertbLlighedi)pidtananridf. 09, found 204. 91

Mt 1HNI\/R 0 Q- 2.22 (t, J=7.3 Hz, 2
I[—l),H] 26 (t &'%p‘ %ﬂ‘?w% ‘g’%ﬁ’(”z\&"ﬁ°‘ﬁb‘&”‘%‘m{§’ﬂﬁ’(’§ﬁ°“ﬁ ~18. (2 8.1 Hz, 2 H),
8. 20 <(1I s, t 1 H), Metyl4(EH- banzbi)-mdazalsl Elz)lman@ue Whmprépatddacmdmg)mnhb meaedaynt hesi zed
2 benzol i dazol SPEg At e LBl o BT pdeRleioh B0 B ndmetie o

16H23N30 m z: S@Mﬁ&bumm(lm,ﬂqﬂ\m&ﬂ} rh.the&ﬁes%e%ﬂ&&iﬁ@ﬂ&@dinrﬂﬁfdlﬁﬁaﬂﬁM 000738
73

(300 mg, 0.8 mmol). Purification was performed using 2% methanol in dichloromethane.
15 Yield 1.41 g (65%). Calculated for C;H34N;0, m/z: 218.11, found 219.98 [M+H]",

'H NMR (400 MHz, CDCls) 8 ppm 2.22 (m, 2 H), 2.35 (t, J=6.6 Hz, 2 H), 3.67 (s, 3 H),

431 (t, J=7.1 Hz, 2 H), 7.33 (m, 2 H), 7.46 (m, 1 H), 7.83 (m, 1 H), 8.14 (s, 1 H).

Part B: Synthesis of 4-(1H-benzoimidazol-1-yl)butanoic acid
20 The title compound was prepared according to the procedure described in Example 101
(Part B) starting from methyl 4-(1H-benzoimidazol-1-yl)butanoate (1.41 g, 6.5 mmol).
Yield 1.1 g (54%). Calculated for C;1H2N20; m/z: 204.09, found 204.91 [M+H]*.
_ 'H NMR (400 MHz, DMSQ-d6) 8 ppm 2.01 (m, 2 H), 2.22 (t, J=7.3 Hz, 2 H), 4.26 (t,
J=7.1Hz, 2 H), 7.22 (m, 2 H), 7.62 (dd, J=18.2, 8.1 Hz, 2 H), 8.20 (s, 1 H), 12.11 (s, 1 H).
25
Part C. The title compound was synthesized according to a procedure described in
Example 98 starting from 4-benzoimidazol-1-yl-butyric acid and 4-ferz-butyl-aniline.
Calculated for C16H23N30 mv/z: 335.20, found 336.1 [M+H]+.

30



Exanpl e 103

2- (1H Benzi m dazol - 1-yl ) -N-(2-nmet hyl - 1, 3- benzot hi azol - 5-yl ) acet am de

2- Met hyl - benzot hi azol -5-ylam ne (32 ng, 0.2 mol) and bronpacet hyl brom de
were added to a suspension of (N, N-diisopropyl)am nonethyl pol ystyrene resin
(170 ng) in 5 aWROMAAESSTHE (2 nl) and the reaction m xt urPETisEIOgWekden for 4
h at anbient tenperature. The resin was then filtered off. 1H benzoi m dazol e
(35 ng, 0.3 mol) and potassiumtert-butoXfde (0.36 mL of | Msolution in
THF, 0.36 nmol) were added and the mxture was stirred at 55 C for 24 h. The
crude product W? %i @;”ed on a preparative LC M5 (XTerra Cs colum 19x100
mm 0.1 M aqueo &8 A CH3CN). The pooled to fractions were |yophilized to
afford 4 ng (6 %(1H{Behdimiduidl-l el )orDaehfl-1, I pdngothiadot8-yl)@detantide’ Ht ANAOS m z:

322. 39, found 323.0 | e 4 2- H Bengzi m dazol -1 .
~yl)-N-[3-(trif %&?M‘%F%ﬁéﬁ%ﬁ“&ﬁi&%&g 'P%mﬁag%‘i’f%’%fﬁ'géslfbf%l@agfﬁeum

i T s g W L v AR

The reacti on ’mi #2W] “%@iﬁﬁ?&@‘gﬁ?@%“ Fixgure vasshakendor 4 b ahambientr e -

2- Bronmo- N- (3-  t rerfpetafur® Tt Fexin-was ety iilterad 6. AM-KtzdimIRAINE B5 9z, D3 imd) angas added

(261 ng, 0.93 mml). and the m xture was stirred_at 55 C for subsequent 24
It. The crude pP8% E’fn‘\ﬁﬁ'sb“l?é’rdf‘@%%méﬁf b solutipr in-FIE 0,36 mmpely wesepddedandthec o) um

19x300 nm 0.1 MiRGeSay sitddhéss Qﬁmh.ﬂIBﬂd@ﬁ@h&@wﬁiﬁﬁhk@&?aﬂ%a?adv)!ophi l'i zed
to afford 81 ny §27 % of the title conmpound. Cal culated for 6Ht 2F3N30O
fo

z: 319. 29, 3 X Tegra]Gereppumn 193 QQnamm UIOM. agugous N HC NopFepopleds, 2 H)

m ,
;g Eg‘ ?:ED gw L’Zféct(qugégyoghi?"ged t% at%rd 4&11%(6%@]& %‘em.le céggog(lg’r% El?aﬁ?égoer’ 1 H,
2 (4- Nitro-1 H Mmam’élnlﬁéﬁlftyunﬂﬁ’@o (M-rHI’J uor onet hyl ) phenyi ] acet ani de

Pot assiumtert-butoxide (195 ng, 1.73 mml,) was added to a stirred solution

of 4(7)-nitro- |H benzoi m dazole (270 ng, 1.65 nmol) in DMF (5.5 nL). After
10 min 2-brono- Bxp@pled04 (ttifl uor omet hyl ) phenyl ] acet ami de (466 ng, 1.65 mmol)

sol vent was. r emayi TR LD T el Dy PR AR 2o reat ed wi th
et hyl acet at & arddsoutign M poitessipin adrebuseridec( . 7 (mdl-bf )M (s@lStiorin THF, 1.7 mmol,) was
added to a solution of 1H-benzoimidazole (165 mg, 1.4 mmol) in anhydrous THF (3 mL).
The reaction mixture was stirred for 20 min at ambient temperature. 2-Bromo-N-(3-
trifluoromethyl-phenyl)-acetamide (Example 92 part A) was added (261 mg, 0.93 mmol)
and the mixture was stirred at 55 °C for subsequent 24 h. The crude product was purified
20 on a preparative HPLC (XTerra Cs column 19%x300 mm, 0.1 M aqueous NH,Ac/CH;CN).
The pooled fractions were lyophilized to afford 81 mg (27 %) of the title compound.
Calculated for CgH;2F3N10 mv/z: 319.29, found 320.0 [M+H]*. 1H NMR (400 MHz,
MeOH) 6 ppm 5.2 (s, 2 H), 7.3 (m, 2 H), 7.4 (d, J=7.6 Hz, 1 H), 7.5 (m, 2 H), 7.7 (d, J=7.1
Hz, 1 H), 7.8 (d, J=8.6 Hz, 1 H), 8.0 (s, 1 H), 8.2 (5, 1 H).
25
Example 105
2-(4-Nitro-1H-benzimidazol- 1-yl)-N-[ 3-(trifluoromethyl )phenyl ]acetamide
Potassium rert-butoxide (195 mg, 1.73 mmol,) was added to a stirred solution of 4(7)-nitro-
1H-benzoimidazole (270 mg, 1.65 mmol) in DMF (5.5 mL). After 10 min 2-bromo-N-{3-
30  (trifluoromethyl)phenyllacetamide (466 mg, 1.65 mmol) was added and the mixture was
stirred for 3 h at ambient temperature. The solvent was removed under reduced pressure

and the residue was treated with ethyl acetate and 0.5 M phosphate buffer (pH 7) (25 mL



WO 2004/ 100865 PCTI SE2004/ 000738 74 of each). The organic |ayer was
separated, washed with brine (5 nL), dried over anhydrous Na2SO4 and
concentrated to | eave a m xture of 4- and 7-nitro regioi soners. Separation of
the m xture of Wegbdiesiser s was perforned on preparative HPLSEMXIwIBE CB
colum 19x300 mm 0.1 M NH4QAc/ CH3CN). Product-containing fractions were
pool ed and 5 | yophilised affording the pur® individual regioisoners. The

maj or product 2-(4- nitro | H

henzi m dazol -1-yl)-N-[ 3-(trifluoronethyl)phenyl]acetam de was obtained in 73%
(435 mg) vyi el oPf eagh).NpRo(Eawe wasw@@lqﬂe\yasse Wit BringdS ml.), dyiedipver gnhydropsyy 2
H, 7.58 (t, J corc H}atc7 vd 4 hkd 7-4i , 8.08
(s 11, 8 55‘[‘[{32§0.&ﬁ%1 e dt??e?se( mul_xi}.lunsofal npub'}e%ﬁs%s(gip%mﬁg@f

H- benzi m dazol -the mixtyre Rﬁ‘F&O\St’mﬁF way Pﬂﬂ@ﬂ?ﬁﬁl%rﬂf?@h@!“)ﬁé@&lma Csg column

e T T

tin(l11) chl osi dgoghilded afgardmgtlﬁp&@ imdinodlyal mepisisemiere dhe Thagr pedudti 21{4-nitwotldl-e wWas

Saturated aqueoteRisBEeH Y BN A GROGRRh Ao ot ol Htiftl ) £ AR

ethyl acetate (Beld CHNNR ($G0sMEGg, DMS@ d6y 8 pyen §.36 (st H), TSI (a6l 2 8y,6.584(n Uy 7i8 ous

Na2SO4 and con t The r c s performed
by preparati veirRID T 1 dgLRDS 8523008 B b BB G L1y

Product 20 contHj.ning fractions were pooled and |yophilised affording the
title corrpound (11.3 mg, 20% . Calculated for CL6HL3F3NAO m z: 334.10, found
335.09 [M+H”. 'H NMR (400 MHz, DMSO-d6) 8 ppm 5.07 (s, 2H) 5.24 (s,

637(dd J=7. 6Exdinfle 1965, 1 H), 6,64 (dd, J=8.0,0.63 Hz, 1 H), 6.90 (t, J—7i8
He,

, 7.42 = 7. 77 1
7.99 (s 1H, %940%'"'(@ Iﬁﬁber!ﬁ'm*dfg)lﬂb(fg fs- E‘*ﬁﬂam h)%ﬁ?ﬁzﬁwgw%‘ﬂ (m 19,
H- Benzi nmi dazol - 1(4yﬂmro1\11hmmzm{lmeltam-dle[m&mmﬂmauhgmﬁyuaaamuac ;do)xng\lom N, N

tirring Lo a SBraDieREoen BNt AehEs bR bt i Hohol 87 mg. ™"

15 0.85 mmol) was added. The reaction mixture was stirred at 70 °C for 16 h and then poured

onto a mixture of ice and saturated aqueous NaHCO; (20 mL). The basic solution was
extracted with ethyl acetate (3x10 mL), washed with brine (10 mL), dried over anhydrous
Na;SO,4 and concentrated. The purification of the crude product was performed by
preparative HPLC (XTerra Cg column 19x300 mm, 0.1 M NH;OAc/CH;CN). Product-

20  containing fractions were pooled and lyophilised affording the title compound (11.3 mg,
20%). Calculated for C¢H3FaN4O m/z: 334.10, found 335.09 [M+H]". ‘
TH NMR (400 MHz, DMSO-d6) 8 ppm 5.07 (s, 2 H), 5.24 (s, 2 H), 6.37 (dd, J=7.6, 0.8 Hz,
1 H), 6.64 (dd, J=8.0, 0.63 Hz, 1 H), 6.90 (t, /=7.8 Hz, 1 H), 742 (d, /=7.8 Hz, 1 H), 7.57
(t, /=8.0 Hz, 1 H), 7.77 (m, 1 H), 7.99 (s, 1 H), 8.06 (s, 1 H), 10.74 (s, 1 H).

25
Example 107
2-(1H-Benzimidazol-1-yl)-N-heptylacetamide
O-(7-Azabenzotriazol1-yl)-N,N,N N “tetramethyluronium hexafluorophosphate (80 mg,
0.21 mmol) was added under stirring to a solution of 1H-benzoimidazol-1-ylacetic acid

30 triethylammonium salt (55.5 mg, 0.2 mmol) and N-methyl morpholine (66 L, 0.6 mmol)
in acetonitrile (1 mL). After 5 min 1-heptylamine (30 gL, 0.2 mmol) was added and

mixture was stirred at ambient temperature for 3 h. The solvent was evaporated, the residue



30 triethylammoniumsalt (55.5 ng, 0.2 nmmol) and N-nmet hyl norpholine (66 AL,
0.6 mol) in acetonitrile (1 n.). After 5 mn 1l-heptylamne (30 L, 0.2 mmol)
was added and mixture was stirred at anbient tenperature for 3 It. The

sol vent was evaponabuesssst he resi due WO 20041100865 PCT/ SERODAEDOOM®3 75 was
di ssolved in ethyl acetate (15 nL) and extracted with saturated aqueous
NaHCO3 (5 ml) and brine (5 nL) then dried7®ver anhydrous Na2SO4 and
concentrated. Purification of the crude product was perfornmed by preparative

HPLC (XTerra Cs col. 9x30 . 1. M NH4QAc/ CH3 . Product-containin
fract |( ons were BB%c%hgngg%@Xeﬁvgﬁ%h (égB’}%a’&‘fef‘g?%qd/ﬁﬂuksﬁaéqattqdﬁ%e%%%'éﬁﬂd(sl( 4|3%
(900 My, DNBO 061 8 por 0o (o oy o HaS Cyanletmaehad, BN iom o o7
(2 h 456 hekrude ppducy worpekRimes typrepiaye PLC GCToyta s colymp W0 5. 14
(s, 1 H, 8.27 6iMIFROAOH,CH). bDodthQoﬁxiﬁﬁFlfrecﬁ%Qﬁw&p peolEd N fophilised

Hindol -3-yl)-N-(3-(tri jluoronet hgii)dggga‘% | acetam de The title conpound was

synt hesi zed #n ipg the dtle synppupd (4 h§alcplatgd far Ko dleO mgeddABbedi n

Ex | 107 st i f + fi i 3 i i -
anpl e s arauh@m.daqmgg]ﬁ. I}IW(JDUW%?[%S? I\g@s@gﬁ%ﬂé@ggﬁ, P8

trifluoromethyl-aniline. cul ated for found 336. 88

[MtH S . is ' H NER i4dm 3 3.000BC H§o)4.88 (322D, T-20 (g 24, 7.62 On, (1), 7.64 (), 1 H), 34 (m

4 H, 7.53 (t, gdza 1 27% 5.6 Az /B d: J=8.1 Hz, 1 H), 8.09 (s, 1 H, 10.42
(s, 1 H, 11.083 Zis&lﬂ‘l[:')z8 j(ExanrpFIé’l 2-(1-Methyl -1 Hindol-3-yl)-N-(3-(trif
| uor onet hyl ) phenyl | acetam de 20 The title conpound was synthesized in 62%

yield (41.1 ) h1g tO a procedure described in Exanple 107 starting
from (1-net h‘&?-Fﬁf‘ﬁ@ég?Qs-w )-acetic acid and 3- trifluoronethyl-aniline.

Cal cul at ed for E1&5RREN3UHwrdpi-3-30-N-[Bi(triffuotamitiabphe@B/demidide. ' H NVR (400 MHz,
725 (s 1 b Jrilcpmnguipys inlidghdyin 37hicid 005 pidfhechrdle o EpfutedsBy ) ¢ ")
J=8.1 Hz, 1 H), desgdibed’ivBxafnple 107 8tagingifromi(Sifnorogl Htnd¢ls3-yl}-addyic adidaniB-(s, 1 H).
Exanmpl e 110 2-( ], 2 PRV DN i ;4§ h am de Part
& Synt hosi s of PpioRRY i, Caphelr ot BN RIS, IRE M g (4%
15 '"HNMR (400 MHz, DMSO-d6) § 3.73 (s, 2 H), 6.91 (m, 1 H), 7.34 (m, 4 H), 7.53 (t,
J=8.1Hz, 1 H),7.78 (d, J=8.1 Hz, 1 H), 8.09 (5, 1 H), 10.42 (s, 1 H), 11.03 (s, 1 H).

Example 109
2-(1-Methyl-1H-indol-3-yl)-N-[ 3-(trifluoromethyl )phenyljacetamide
20  The title compound was synthesized in 62% yield (41.1 mg) according to a procedure
described in Example 107 starting from (1-methyl-1H-indol-3-yl)-acetic acid and 3-
trifluoromethyl-aniline. Calculated for C;sHz3N30 m/z: 332.11, found 332.89 [M+H]*.
"H NMR (400 MHz, DMSO-d6) & ppm 3.74 (s, 2 H), 3.75 (s, 3 H), 7.01 (m, 1 H), 7.14 (m,
1 H), 7.25 (s, 1 H), 7.38 (t, J=8.1 Hz, 2 H), 7.53 (t, J=7.8 Hz, 1 H), 7.60 (d, J=8.1 Hz, 1 H),
25 1.79(d, J=8.6 Hz, 1 H), 8.10 (s, 1 H), 1043 (s, 1 H).

Example 110
2-(1H-Indol-1-yl)-N-[3-(trifluoromethyl )phenyl]acetamide
Part A: Synthesis of 2-bromo-N-(3-trifluoromethyl-phenyl)-acetamide
30 Bromoacetyl bromide (1.41 g, 7 mmol) was added under stirring to a solution of 3-
trifluoromethyl-aniline (0.77 g, 4.8 mmol) and triethylamine (0.83 mL, 8.2 mmol) in THF

(60 mL) at 0 °C. The reaction was stirred for 3 h at 0 °C and the solvent was evaporated.



30 Brompacetyl bromde (1.41 g, 7 mmol) was added under stirring to a
solution of 3- trifluoronethyl-aniline (0.77 g, 4.8 mmol) and triethylam ne
(0.83 nmL, 82 mmol) in THE (60 nL) at 0 C. The reaction was stirred for 3 h
at 0 C and t he wobkeemnisésas evapor at ed. WO 2004/ 100865 PCTrEER006/0608738 76
The crude product was purified by flash chromatography (Silica, heptane/ethyl
acetate 1:1) to afford 2-bronmo-N-(3-trifl @®ronethyl -phenyl)-acetam de (1.35
g, 100% . Mass spectrum (ESI) rﬂz 280.0, 282.0. 'H NWR (400 MHz, DMVBSO- d6) 8
ppm 3.93 (s, 2 H), 7.31 (d, J=8.1 Hz, 1 H), 7.44 (t, J=7.8 Hz, 1H),763
(d, J=8.1 Hz, 1Thgcrude pgaiuqtgvas puzifjed bydlashochgomatagraphy lhcapmpsanaethﬁymtatesh& of
title conpound t nmol) in THE
(0.25 n) was a &d}d"[l%ﬁrgﬁo 3&??2@%‘%@5%3%&%&% ﬁ_‘Pg S@%%?mml) in a

m xture of di oxhiaﬁsp@tmml(EWM 2808, KBlOSHNMRdEQOMfIdEIBM&OgiﬁMameS%NﬁQe at

2 br omo- N (31 rHPTob et AT R AE 2t Bk’ P O Ry RETRR B B0 B "

added dropw se. 1005(sylelct i on m xture-was stirred overni ght at anbient
tenperature and the solvents were renoved in vacuum The crude product was
purified on.. a preparative LCM (XTerra C8 colum 19x100 nm 0.1 M aqueous
NH4Ac/ CH3CN) . iBarTBeSmﬂmdnuofamnmbMﬂdng fractions were pooled and | yophilized

to afford 24 ny the ti.t und for Hr3F3N20 ndz:
318.3, found 316(‘;%'8?‘@ otassiyaY (etrbufo kﬂf@? C%‘f@%fo Vg %3y 6.7
(d, J=3.0 Hz, 1sdhjtiondf H{-ﬁtﬂpleIBO-hlg, 07251mipol) in AR g Moxﬁn&(ﬁmﬂ)aﬂdDMP@S(m 5
H, 7.4 (m 1 7.7 (d J=8.1 Hz. 1 H).. 20 Pha ol.ogy 1.
hVRI FLI PR (B E;S%WE’P‘E %‘Ed“l %@?@hﬁr 3&‘5""#’?3&%‘&‘?‘3%‘8& E‘éenﬁ°ﬁ‘|§°'é§’§sa&9“?‘5 AR ed cHo
cells, stably ehqiasslsmgndn\dﬁl-h(rd:ﬁo-ﬂqe-tﬁmiomm bl)cnal)acamdemtmnﬁﬂ)mDmredl a
in a black clea ttom, 384 pl at ner hum.di fi ed
i ncubator  2s (Q?'%B V5,2 )d,r&%ﬂs-eB 1? %“lﬂfxt w?sgmgﬁm%%‘fmqﬁf“ ARIENL e quent |
the media is retvmpadtuferaadﬂtehe]ve:ﬁk tverplzmﬁcﬁed)m vacuuer. Thodrudeiodiicodds iputifiedonl s
added using a nultidro FoI 40 mn ation in
the dark at 37@9'5%3‘?&)]‘%@9%ﬁ CPQE‘QI W&M M agueans N%EVKEQ?Q% avay
usi ng an EMBEA 3Rk fr&fidt-ontiining RaYibiGvdrdiooledlahSlybphikded B-affrd 28 y380ef dfer (1 X
HBSS, 10 nM D-d ucgse, 1 mM

the title compound Calculated for Cy7H3FsN,0 m/z: 318.3, found 319.0 [M+H]".

'H NMR (400 MHz, CDCl5) & ppm 4.9 (s, 2 H), 6.7 (d, J=3.0 Hz, 1 H), 7.0 (s, 1 H), 7.1 (d,

J=30Hz,1H),7.2-73(m,5 H), 7.4 (m, 1 H), 7.6 (s, 1 H), 7.7 (d, J=8.1 Hz, 1 H).
20 Pharmacology

1. hVR1 FLIPR (Fluorometric Image Plate Reader) screening assay
Transfected CHO cells, stably expessing hVR1 (15,000 cells/well) are seeded in 50 pL.
media in a black clear bottom 384 plate (Greiner) and grown in a humidified incubator

25 (37°C, 2% CQy), 24-30 hours prior to experiment.

Subsequently, the media is removed from the cell plate by inversion and 2 uM Fluo-4 is
added using a multidrop (Labsystems). Following the 40 min dye incubation in the dark at
37°C and 2% CO;, the extracellular dye present is washed away using an EMBLA

30 (Scatron), leaving the cells in 40 pL of assay buffer (1 X HBSS, 10 mM D-Glucose, 1 mM
CaCl;, 10 mM HEPES, 10 X 7.5% NaHCOQ; and 2.5 mM Probenecid).



CaCl2, 10 mM HEPES, 10 X 7.5% NaHCO3 and 2.5 mM Probenecid). WD 2004/ 100865
PCT/ SE2004/ 000738 77 FLIPR assay - | C50 determ nation protocol For |C50
determ nations the fluorescence is read using FLIPR filter 1 (em 520-545 nM.
A cellul ar baswbreelwssording is taken for 30 seconds, fett/onwekobyz 20 gL
addition of 10, s titrated half-1og concentrations of the test conpound,

yi el ding cellular concentration ranging ff7lom3 pMto 0.1 nM Data is

coll ected every 2 seconds for a further 5 min prior to the addition of a VRl
agoni st solution: either 50 nM solution of capsaicin or MES (2-[N

nmor phol i no] et hanesul fonic acid) buffer (pH 5.2), by the FLIPR pipettor. The

FLI PR conti nues ntass) J1egtdeRphidatfodiprdiodoyr t her 4 min. Conpounds havi ng
ant agoni stic propertiées to against the hVRL will inhibit the increase in

intracel | ul ar &&F Ksefptarminations disdoresrengrds readipsing FHRR Slien k (emrd20-H15 sM). A
consequently | %@ﬂlﬁ%a&eﬁn@re&&&“‘lg}s't%n k2 3b ké&gﬁcﬁ,sféﬁg\g& b?nwl'u@gilpn BEfYi ding a

reduced fl uorescence reading, conpared wth no conpo controls.;
Dat a i sexporst editiigd hlblogicpmrnteations of thedest corsponmd; fyieldingmeiglemwoeentationul at ed

under the  cur i tfbal §1inA08!1'ine hablis EARIE el 2 MRHATHTL I RHLE HOMhor |4

sl ope and | C50 or~"1I's each conpoun I € ‘'genera
di ssected out ftheomiditidnbfa BRI agpnist {ohwioayeithertSe nMLMiBH Of GpgaicimordMBS gl on i ce

in L15 Lei bovitz i The.gangl i r ed W | | agenase
80U/ M + Di spas%°r5‘?i’ﬂ['ﬁg%haaﬁsgl§%1‘%%bd) ?Hﬁ%@iﬂgwﬁ‘é%ﬁ Pﬂ?ﬁpﬁﬁg’ﬁgﬁﬁiﬁ‘ 37 C. The
next day, cel | sominneste coliect datasforafunhérid rhinr Conguhdhedng atigeuistipprpgitiees, and
seeded in the cent 8. di ameter Nunc cell dishes coated with Poly-D
Lysine (1 ny m#?“ﬁ&é%%w'mhémé i PETF g 1 nfEae ﬁlﬂ@fciafﬁ'éla’ ‘Hé?ﬂ’?fﬁf\[ﬂ'y%out f oet al
bovi ne serum capsarinraddigoDThieonsequendrhdingNu/a reditd6nfn fldoréstenky sighdl et

L- gl utam ne but_wi.th ridoxine, 6 ng/.nL +) -3 ucose, 100 nmL
apo-transferri iﬂrovi&'%‘?%ﬂucﬁ%ﬁ?or%erﬁf ﬁd'f’ﬁégf“?%{?‘g‘zﬂw ‘f_oi“@oﬂ'fdaﬁﬁféf"%lsr" UnL 25
Peni ci | 1in, 50 I iskxpottedipy the FEIPR paskiarf) add supgdffluofédencéSalciiied uhdeetheel | s had
grown for 2 days up to,4 weeks, the.experinents.were done. {“@I re chosen
based on size afﬂﬂeﬁ}’@s‘g‘h?:‘ﬁﬁﬂf’ of ARFAI IR .ﬂwr“%@é‘rqnsﬁ%#%% sb%ﬁ?\cl\ééses wer e
used for recoredéin@mpomsitard gebiéthgdt 0 be C neurons, with native VRL receptors).
30 The cells were recorded with conventional whole cell voltage clanp patch

cl anp, using the
2. DRGs were dissected out from adult Sprague Dawley rats (100-300 gr), and placed on

ice in L15 Leibovitz medium. The ganglia were enzyme treated with Collagenase 80U/ml+
Dispase 34 U/mL dissolved in DMEM +5% serum, overnight at 37 °C. The next day, cells

20 were triturated with fire polished pasteur pipettes, and seeded in the center of 58 mm
diameter Nunc cell dishes coated with Poly-D Lysine (1 mg/mL). The DRGs were cultured
in a defined medium without foetal bovine serum, containing Dulbecco's MEM / NUT
MIX F-12 (1:1) without L-glutamine but with pyridoxine, 6 mg/mL D(+)-Glucose, 100
pg/mL apo-transferrin, 1 mg/mL BSA, 20 pg/mL insulin, 2 mM L-glutamine, 50 IU/mL

25 Penicillin, 50 pg/mL Streptomycin and 0.01 pg/mL NGF-78.

When the cells had grown for 2 days up to 4 weeks, the experiments were done. Cells were
chosen based on size and presence of neurites. Small cells with long processes were used
for recording (most likely to be C neurons, with native VR1 receptors).

30 o
The cells were recorded with conventional whole cell voltage clamp patch clamp, using the

following solutions (calcium ion free):



followi ng solutions (calciumion free): W 20041100865 PCTI SE2004/ 000738 78
The extracel lular solution conprised (in mM: Nad 137, KC1 5, MgCl 2 * H20
1.2, HEPES 10, ducose 10, EGTA 5, Sucrose 50, pHto 7.4 with NaCH The
intracel | ul ar swb zp#mosssonpri sed K-gl uconate 140, Nad 3, péviySit2804%0d#30 1. 2,
HEPES 10, EGTA 1, pHto 7.2 with KOH Wen the cells were penetrated with
suction, a puff of 5 capsaicin (500 nM W8s used to determne if the cell
expressed VRL receptor. If not, a new cell was chosen. If yes, then the
conpounds were added in increasing doses before the capsaicin pulse (500
nM, to deter mThe extracelioky selutiapeomprised (infmM)b ble€l/13d: KEhs MSﬂVR!_izQ adi PERES

receptor 1 IBS lerI'uE&bh@égﬁ%% sg,wgg; -E,f)w% kgt ory bowel disease GERD
0

gastro- esophageal refl ux di sease ot Ganglion 15 BSA Bovi ne

Serum Al buni n Fkpigracellglar Wamxyleprwyd Kmlwnﬁtzl%NiCIe% Mﬁﬁ?ésuif%hﬂd{lﬁiﬁsd EGTA

Et hyl I Iy

Dul %egggsgl\%glof IDQ%@E%?{SH Qﬁﬂ?%%b%%esu%lf%bs!PLfﬁ%%gf%ih %n °B s neasur ed
in the assays daepeicinieQp rbovas usgdso deterptineof the eelbexpressed VR 1 rawp@ptlfm amlw
invention the | gg@ag élo%én 1?20 &%o&,gbélg{ikoxg{}@ﬁ?@&mﬁémgngﬁﬁﬁg&}%@g on the

I C50 is below 1 urt er as e I nventl i s bel ow
10 nM 2s Resulcayalﬁmcmisch@ommmldttbﬁmc@d@mpdabe-m. | C50 nM (agonist) 7 50
(capsaicin) 70 (H/MES buffer) 67 160 (capsaicin) 140 (H /MES buffer) 79
CLAIMS 1. A conpound sel ected fromthe group consisting of

List of abbreviations

10 VRI vanilloid receptor 1
IBS irritable bowel syndrome
IBD inflammatory bowel disease

. GERD gastro-esophageal reflux discase
DRG Dorsal Root Ganglion
15 BSA | Bovine Serum Albumin
HEPES  4-(2-Hydroxyethyl)piperazine-1-ethanesulfonic acid
EGTA Ethylene glycol-bis(2-aminoethylether)-N,N,N N “-tetraacetic acid
DMEM  Dulbeccos Modified Eagle's Medium

20 Results
Typical ICsq values as measured in the assays described above are 10 UM or less. In one
aspect of the invention the ICsg is below 500 nM. In another aspect of the invention the
ICsy is below 100 nM. In a further aspect of the invention the ICsg is below 10 nM.

25 Results from the hVR1 FLIPR

Example No. | ICso nM (agonist)

7 50 (capsaicin) 70 (H'/MES buffer)
67 160 (capsaicin) 140 (H'/MES buffer)




2-(1 HiIndol-1-yl)- N—[3 (tr| | uor onet hyl ) phenyl ] acet am de,
2-(5-Fluoro-IHindol -3-yl)-N-[3-(trifl uogé)met hyl ) phenyl ] acet am de, and
2-(1-Methyl -1 Hindol - 3 yI) N-[3-(trifluofonethyl)phenyl]acetam de, or salts,
sol vates or solvated salts thereof.

CLAIMS

1. A compound selected from the group consisting of
2-(1H-Indol-1-yl)-N-[3-(trifluoromethyl)phenyljacetamide,
2-(5-Fluoro-1H-indol-3-yl)-N-[3-(trifluoromethyl)phenyllacetamide, and
2-(1-Methyl-1H-indol-3-yl)-N-[3-(trifluoromethyl)phenyilacetamide,

or salts, solvates or solvated salts thereof.



