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1 BENZI M DAZOLE DERI VATI VES AND THEI R USE FOR
MODULATI NG THE GABAA RECEPTOR COVWPLEX TECHNI CAL FI ELD
5 This invention relates to novel benzi m dazol e
derivatives, pharmaceutical conpositions containing

t hese conpounds, and use t hedeof . The conpounds
of the invention_are useful _in the treatnent of

central ner vou@%@gwm%ggém{ﬁa VESANR s which

ar FHEIRNYSE FORtMODULA FING THE GABA GRESERPORSCOMPLEX
conpl ex, and in particular for conbating anxiety and
rel ated di seases. BACKGROUND ART The nodul atory sites
on the GABAA receptor TECHNISAL §lkiDas for exanple the
15 benzodi azepi ne binding site, are the target for

O pYe b RIS (E L Pt R R DR R futeal
compwrttmﬂs cm‘ntamnt@stheablcerrfp@wndseand Veé ttfnep‘eef i sof orns of
the %Jr%%ecﬁttﬁé i rition &@%e@‘?ﬁmé’ﬁ bﬁnéht of cenira%nervous

pentaneri c conplex conprisin uni t
system gdisgages @mdﬂls%@'e@ whigh ayegamqneuve Biblfﬂ@ﬂHJ@’“OWfé the GABA,
recepﬁbﬁééﬂnﬁ@x aﬁdlnﬁ)b#tlc@léﬁai e6iBaBRg BARieRNaMY néaaﬁslébctjmaeses
sel ect|V|ty It has been suggested that one of the key
el enents in the di sadvantages of the cl assi cal
benzodi azepanes (suchBACKGROUNDWARIependency, and
coghitive inmpairnent) is relates to the al subunit of

t GABAA t T nd th | e it

t dhehatalon, s oriibe LARAR FepE Comma sy B arexalple the
benzedipesgieel binalirtgesite, are theptaee tor sindielygitfaeagys, suoh ab ¢he classical
anmo&?p?)léﬁzoa Q?érﬁn >4 %\}reﬁgtgo&raqlg%ggggrggqofvietﬁ%Wﬂgrsof undesirable
featUFEt&therrmre there is a strong need to find effective

C QIRANE Sorddd Githe gi?’(@(‘éu‘%@eétbg 8X|§tf fe%r‘% ?eééﬁﬁ_&% étao%ﬂtamerlc

wi th ol der conpoun

complty GBS SURAEHE LW FaM tnsefcs o Srio@NSsuBHal 1soforms. The

classtbaﬁaﬁ»u@ dtic benzodiazepines show no subtype selectivity. It has been suggested

that o&e cg)f tl&/elﬁ(é%?lgbijﬁ%{% nﬂ%e 'd%a@g%ntﬁg%e(ﬁﬂtgnﬁ%ﬁsbc 8&200 argedp%%es (such
as sephbometpenderady, gnd cogptiad Inepamhent] iseetds tolthe ot ssubunit of the
GAB&gFe‘?:@gt i ngg)%uhag %ﬂh's%fbo‘ﬁ(/gﬂo??ﬁe &2 %ﬁﬁfo?&?%hﬁﬁé over the

Firsin eutica fective

ol subvblhre srpadied m/@ﬁmmmv%smﬁ aet wrafileor ~ an N- oxi de
t l‘r%@ther@rs @me@fr@ﬁ?e\\aeldGrar E¥mpeaAaS Wilh%rﬁ@ﬂ)t‘imlsed

h at | east o har ut,i
PharaceRRISH! Bt TR g on SHPNGaRea oA Sttt Her
compaspels twitHoue unwaeatdd side reffetctslle&dcmws\ﬂtm@dteheompwndmd
of the invention, or an N-oxide thereof, or a
pharmaceutically acceptable salt thereof, for the 2
manuf act ure of a HUMMARYEQF THE INMENBEON on for the
treatment, prevention or aI | eviation of a disease or a

d'lr?ﬂgql%t a%&e@t ‘fﬁe‘ﬂ‘\\}en?gn \adg?%l:omégﬁhéj'd' ng a

ease er or con Ion is

2-{1 i%@aﬁh@rwyﬂdumwmmertyﬂﬂ b‘f/ -hemeomgazo F 2y imropan-2-ol;
or an%'&ﬁd@(the%thF a a%taéetgtfﬁtllg‘?dc% é QQItY}?érleoPe

apparent to th erson s e art rom:t

f dﬂ‘ Ft§\§\eﬁ@n@@§8ﬁ3¢teﬁ‘%'@§§‘ﬂ o PEQV'%??da @JZ‘QFFB?%%U“@EWWE’E@“C’n
comdﬂsﬁ@%&ﬁpéﬁtﬂé’rﬁ SOGENE Ihb Uk o‘Blﬂ%bepbadd of the |nvent|on or an

azole derivativ

N-odRdRpd e PronedahcERE eperuaplrsatbfpbenialodBtAe Wi at least

one mqrMe@ﬂcéFlymprgMe damis; gidipehény diludit- benzoi m dazo
h f
F}Iﬁ rary;grggéfg c% tﬂle m%qt% @l'og?qe@etp% éJ%Feagcﬁ thelgpm?)ound of the

mverﬁpgcpaan é‘h‘@&l@iﬁ enteqf h@r & pBaineageuisapy aneeripblengalt thereof, for the

invention is

2-{143-(2- Fl uoro-pyridin-3-yl)-phenyl]-1H benzoi m dazo

| -5-yll-propan-2-ol; or a pharmaceutically acceptable

salt thereof. Any conbi nation of two or nore

of the enbodlnents as descrlbed above |s 20 consi dered

' o o a1 e
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In the context of this invention an N-oxi de designates
an oxi de derivative of a 25 nitrogen contai ning
compound, e.g. N-containing heterocyclic conpounds
capabl e of form ng such N oxides, and conpounds
hol di ng one or nore am no grgups For exanple, the
N-oxi de_of a conpound contajning a pyridyl may be the

manufagiiie pa p@ﬁlﬁngceutg:ad,pom@pﬂloaé‘p; V@tqr@%tmqm oXeyeatiep or
alleviakien @ afiIsease of a divdrievens cenditdl die rﬁéﬁmﬁéleﬁctudlng a human,

whic SsERS et r BT B PURTBYS e sy BoOHGPE L fne BAth,
recepgder oxingkexi n t he presence of an acid such as acetic

a‘btﬂeragbjé&sedf e rﬁfén liGARAIN Bé lérgﬁaré?ﬁ tc?Yh@{ gg&éh%ll‘@!’dtlh the art from

racetic
thefcdioylngomeiﬁuleﬂwlﬁman@enwp@@et ate or methyl acetate,

or in chloroformor dichloronethane with

3-chl or opergj@ﬁ@ FRONNds

The conpounds o EF?eﬁllsﬁéd;l Pgﬁ (rbrg?q%e usﬁg In their

| abel | ed or Illed. form In the context of this
Squt'th@ﬁltl?W'mH% og%gfef%%t"t"(ﬁmound has one or nore atons

51r ﬂ@hmesbéu trpraisent |hwntlw @ovidbsthecompsund nass

2-01- BB oy éﬁ“%—vmc‘nm R e kT L2
or anchianxide thiereef, dea ebiiracedticaly docepiablmdalt erebhbel | ed

conpounds may be useful as diagnostic tools, radio
tracers, or nonitoring agents in various dlagnostlc

mi BSPSCiak emnbasiment fhevchandisaleasppeundyphife inyamteon is
2-{1-|3ReF | LRfoipy ABR-3 /) %@@MLVH%&@M&&@& $-9B3ropak-2-ol;

d bel’,” P tt
o o A AT Sl usage. In the

context of this invention the radionuclide is

pref e - d j I -

138 RNaaq) BPhGEe! RS S EbEHIERhs aSdeschipd tBbve is
consigerenwithty theetcopeiaidhe heedeb étvestionsoner may be

sel ected from 15 Position Em ssion Tonography (PET),

Singl e Photon | magi ng Conput ed Tonogr aphy ( SPECT),
Pharmg@gjém veacepialle Sglisct r oscopy (I\/RS) Magnet i c

Rq?n@rta:macél rdV&ll the iBvsht{erREl &2 wmedxnraaw form su.table

for thed O HEB TR P st af §ﬁﬁ%qu}fﬂ§?$&ﬁ%ﬁﬁgﬁ%{ ReHahag o
physioiegicaliye mcceptabviey sdits, pnegaeedr psodrogVamis ofithk anenticalscompound

ofthé FHV HHSH‘ cal synthesis, e.g. those described in the
l?e‘gg exanpl es. The starting materials for the
pl’E@@

@ssotj@@a;rmas@@tlpallx aeconptekleradditinn saltg inshidgy without
Ilmltdﬂﬁﬁ"\‘l’heor’ion:ltdﬁd/ wfo‘?@é*rhll:)énaeor@éﬁiéaéc%’ aEMltl%ﬁré‘é@@téu%ﬂaﬁs the hydro-

m comrer ci al avali |

t hod bl e ch
Ch'or!édes H‘%H)édr@ FBiHEa (st n'[tr ith &8r Wiﬂra&%nt sePVLC@HO@F% e pylphate,
the farnedtd ethecammanmeOécdria@e Ithé%fsbbﬂﬁatelsth@@m@héﬁmlphﬁﬂéte the

t th
venz{iHe S eianAmeLs hak) aE MO BPARE, BebainbB e Alferate, the
glutameddyrthgghscolategthebiactste, rtaetmalaate; tiys tredldmatat ihenmandelate, the

methgbéf%i ‘)h@ﬁétgnt e%‘éﬁﬂﬁél%ﬂégf—géﬂph%gte the Phthy‘ﬁecﬁg’%lﬁg%te the

i nven
sorbatg, &miaa@aeftberwcwnﬁte ﬁh%ﬁ@fﬂ@&xtth@é@'u?naﬂ%éﬁpﬁ@ﬂ@te and the

like. SQtHY 8BS Byt RFMEALUSS proebhaRe wanRndhe a'nt:llﬁéschbed in the art.

g ral the ol vat e conS|dered ui v
RS SR g e eI hegmaceutically
acceptabéntaynbe Bisefud @ trad prdplaratidryof salts usefialngeimtetsneaafiatelén

. e . Ik . | . E
ontaip BT EhEMRL S0 AR By Bis EREHUFN ahg o 1 RCS e pfemtaie
acid additine sGBAA r ecept or conpl ex, 20 including specific
subunits thereof The conpounds of the present
i nvention, being ligands for the benzodi azepi ne
bi nding site on GABAA receptors, are therefore of use
in the treatnent and/or prevention of a variety of
dlsorders of and out3|de the central nervous systen1

- g, o o s o " o
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muscl e spasm or spasticity, e.g. in paraplegic

patients; the effects of substance abuse or

dependency, including al cohol withdrawal; 20 cognitive

di sorders, such as Al zhei ner's di sease; cerebra

i schenia, stroke, head traung; tinnitus

dlsorders of circadian rhythm in subjects

s peEmieg of P%@M%F@UEF?"&:@%CQH“?'@@“Q@'Co$a|§rf?ffat Chigipical compound

of the?ﬁw@hﬂbueﬁr&ﬁudé wmmohtqirrﬁtbabﬁsm(e Mumnthée@@taégotn the calcium, the

maohe LR ARe e S R S EBE 68 RS hRSATAT R tre
ammdnisior sialt sand?heflda(eabf § chemical mpmpudmdadf théénvemtientdonitaining an
aniorﬁ{iﬁrm%ﬂ:ﬁr%ﬂloﬁﬁ%ﬁt rfngys F@rﬁé&%&[ﬁﬁ&ed%gw kWP End

evi'atl on anxi e ers
descibedirtthe &t h or 30 wit hout agoraphobia, agoraphobi a

| W&or‘ﬂbﬁlt S hisOhvesiretHd %%lﬂﬁrsalt@”d)frﬁ-lcoﬁ@ni‘hb%'mpounds are
haobi a cIu soc). al hob| , Obses e- ul siv

also gerigipeat %fé%’@PQP ‘i% HCERLHEE FALR-N ; 6 WiNeg)ts’
includé s dl&m -onium saltg)thdreyclobikgl-cnitposaltks apld theeycloalkylalkyl-onium
saltsi nventi on nmay be useful as radioligands in assays for

det ecting conpounds capabl e of binding to the human
GhBamples eppre- or Psddrugdoens pf treechensicat enrppatird indiade examples
of suﬁé‘blfe@%bﬁr@sﬁgﬁ %Dgél%ﬁtcﬁgtabc\fﬁr ﬁ}‘@{d%%ﬁﬁ&%rﬁtgirg including compounds
modified gbene OTLUMerF@a%tHe We@erdéﬁjlzam?r@ oppefoé thegasmt cpaypound. Of
partlcﬁné’ruhtelr@s{t é’re&i&hﬁom rﬁBdrﬁBH eﬂ%fcéf%xyl@?ébp Pd B &fdx§Fgroup, or

f r om ahout

t
an s eI R, EXHBRESET SUISBE (DALY Es Arfgaters o mides.
adimendteniadli compddred diothen inventitreimaly thel srogidiedninstissatable or

indis%ﬂﬁ fe%l'rﬁg"iégﬁé}h% \gﬁﬁ mebﬁ%fﬂ%%ﬁu[ ﬁ%l@%@ée@%blg@al err‘1(te aych as water,

ICU |nvo
etharmidamdjthaqléfe tmesqiublee‘pgne maa;«@sexrpxdud@hadrab¢d forens such as the

dgﬂ/ﬂ%t@ fHe Shy éﬂ%tté”rthe@[1 ARy diaté t‘tff%égf‘fﬁﬁyc!’ra?ef '{‘ﬁ&?é{FéHé/%I'rate and the

osi t1ons’ 5l n ‘anot her aspect I nvention

like. l‘ﬁbg@rperah m%@égmb&%forw,ﬁr@sﬁqﬁsme@ @ﬂﬁmagqq{do épdlssoluble forms

for thehRIrpesss briald ihvehfieet i ve anount of the chemi cal
conmpound of the invention. Wil e a chem cal

compound of the invention for use in therapy may be
N—oxmidzm nistered in the formof the raw chem cal conpound,
rt1 I&rgengw[feﬁf 5fe[ﬂhs |ﬂ¥éﬁ‘t JrPQH ?\FO%BS dégugﬁgcal ﬁ%’% Sgﬂnﬁﬁ&/e ofa
nltrogml ctontalﬂlng CORMokAE @0 anonéajmgiieter@ﬁyad@@@m@@und@ capable of

formifd 8uét Nf@{c%saghé!\ééﬁfp%un%ﬁblﬂir@rﬁn% orcr%fé &hiho gtPHlerﬁse Mor example,
ents, and/or other custonar ar naceut i cal

il
the Noyide L FQgpoud coMtAINg B PURGH P rbGch Py 2, -3 or -4y

derivian\y@ntl on provides phar maceut i cal conpositions

AL R RO e, MRUEPAR gt or v
correspemtélog nitrogn hase whing anenwentionekoxibimpagent stehl 3s hydrogen
peroﬂﬁ&?rm r%s‘éﬁ{:é 13515’610?’(1q ckaQé Leodt L¥id dé{téheéleVﬁted temperature, or

ic and actic.ingre
by regstéen Wﬁht&hléer@ﬁtd chmsa% QEFQC@F(S@CI%%@ Sﬁ@blﬁ@@@@%kﬁ 8"

dlchlbﬂbrﬁélﬁaﬁér&ﬁyloécé?ﬁer& Retyphedtare \Wrtim chifofMeadr dichloromethane
wﬂh#g@[e ients of the fornulation and not harnful to the

PPRACOYPRIZUE aCiBhar maceut i cal conmpositions of the
i nvention may be those suitable for oral, rectal, 20
bronchi al, nasal, pul nonal, topical (including bucca
and sub-lingual), transdermal, vaginal or parentera
(i ncludi ng cutaneous, subcutaneous, intranuscul ar,
i ntraperitoneal, intravenous, intraarterial,
i ntracerebral, intraocular injection or infusion)
adm ni stration, or those in a formsuitable for
adm ni stration by inhalation or insufflation,
i ncl udi ng powders and |iquid aerosol adm nistration,
or by sustained rel ease systens. Suitable exanpl es of
25 sustalned release systens |nclude sen1perneab|e

e Y o s e '
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active conponent in water with viscous material, such
as natural or synthetic guns, resins, nethylcellul ose,
sodi um car boxynet hyl cel | ul ose, or other well known
suspendi ng agents. 10Al so included are solid form
preparations, intended for cBnver si on shortly before
use to liquid formpreparations for ora
adm nistration. Such liquid forns include solutions,

L abelés OnsodUrgls and enul sions. In addition to the active

11 Boa Srodite e BT ray BY SR i Be faballgd pripiapelied
form. slmﬂlae enetext oflisperveatios the febeked eosmpanidiiad orzé ngmore atoms
repla@%&'ﬂ)&%ndgt?)m égﬁﬂé éﬁh toflrﬁg %Q'rﬁgéds ﬁL?rﬁFErl giffe e?érﬁt%brﬁ the atomic
massn@rymggs NEMPer dﬁ@@”)a@t@ldnﬂ rﬁ’@ﬁ#@ Toedabslling WllbﬁN@M@aSMr

quanﬁﬁat@etde@é@ﬁﬂéfaéalcﬂ’éb%ou%nt rrents and creans rray, for

mpl e, fornul ate n eous qr oily
T el sasmannds mayibespalll i RGeSt 1aRip gt tracers, or
moniteingl agkerag ﬁ'ﬂV@r.iodstlegnSStI’mMeﬂﬁ)dsQ andlfat &d/ive tateptor imaging.

o848 Rl PR 200 afolod L RERFPRE rAYPRLER B Byeter

Positdirs peitting gadigsuciglessarepihchntjdaige iosyisade. dik e ogntext of this
| . 13
|nvergi9>ﬁ%§lra8lgnﬁelld?¥fs aamgegalsrg{ %%@YDHE&E]H gﬁé%éHPHQ g@ﬂﬂm), C,

c, cénpﬂis|n@n@h§'act|ve agent in a flavoured base,

Ul pHy s Itmhaﬁo@r& R86lirRy Be [bbAUSS RSN rﬁéysbelslefe%ted from
e acll Vv

ri.sin gredie
Positel VST TaRRoEARRLREE. Snds Hhsteh BRad G teRpoEAal Smography
(SPE@I)t Magsibis Resopanse Spethescupyi (MR8 ) daghetitt Resoraance Imaging
I

MR fiphiethdatR B alp Haraety yopTnol fiBaffions epeot
by conventional neans, for exanple with a dropper,
pi pette or spray. The conpositions nmay be provided in
single or nulti-dose form Adm nistration to the
respiratory tract nmay al so be achi eved by neans of an
aerosol 30 fornulation in which the active ingredient
is provided in a pressurised pack with a suitable
propel l ant such as a chl orof | uorocarbon (CFC) for
exanpl e di chl orodi fl uor onet hane,
trichl orofl uoronet hane, or dichlorotetrafl uoroethane,
carbon di oxi de, or other suitable gas. The aerosol nay
conveniently also contain a surfactant such as
| ecithin. The dose of drug nmay be controlled by
provi sion of a nmetered valve. 35Alternatively the
active ingredients may be provided in the formof a
dry powder, for exanple a powder m x of the conpound
in a suitable powder base such as | actose, starch, 10
starch derivatives such as hydroxypropyl met hyl
cel I ul ose and pol yvi nyl pyrrolidone (PVP). Conveniently
the powder carrier will forma gel in the nasa
cavity. The powder conposition nay be presented in
unit dose formfor exanple in capsules or cartridges
of, e.g., gelatin, or blister packs fromwhich the
powder may be adm ni stered by neans of an inhaler. 5In
conpositions intended for admnistration to the
respiratory tract, including intranasal conpositions,
the conpound will generally have a snmall particle size
for exanple of the order of 5 mcrons or less. Such a
particle size may be obtai ned by neans known in the
art, for exanple by mcronization. When
desi red, conpositions adapted to gi ve sustained
rel ease of the active ingredient 10 may be enpl oyed.
The pharnmaceutical preparations are preferably in unit
dosage forns. In such form the preparation is
subdi vided into unit doses containing appropriate
quantities of the active conponent. The unit dosage
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789 OHOHOH 13 Synthesis of key internediate 4 NC
4 General schene for preparation of 4. 5 Procedure for
Synt hesi s of
4- ( 3- Brono- phenyl am no) - 3-ni tro-benzonitrile (C) To a
mxture of 4-chloro-3-nitrobénzonitrile (A (549, 27.4
and dii.sopropyl ethylamne (4.24 g, 32 mml) in
MethQgis %f4 BreRaratigd added 3- bronoaniline (B) (4.71 g, 10

2Thé cfﬁ@hhu):amﬁn;bdnﬂme@fqheamwﬁtpdnuhgy %@Sprépafdcﬁﬁiy @cbm?é}ﬁonal

Th
metnil fetdiagitn sifias STl ColpGeiBlond it KinhSutto Sfupisg. The
starting veatatiatsi foethenpriocesse edesaibeennvibe gxessy application are known or

oy ST o AR AR SR EHP I

She3|s of
3A‘?§6 BRe %oﬁ%n@h@@ﬂﬁ’@ﬁﬂbé‘nﬁﬁh%h RecGAridd tbear{dPherTébrﬁpound of
sol %ltl on. of conpound El 3.14 mmol ) in nethanol
the inven HE)U%C%{B/ 0RAHE - FeCl 3 (100 ng, 0.65 mmol)

armthecdrad pm&iuc(sl&ﬂhﬁg‘bact"rdr% desdribed hersinshay bedsalbatdaDiy

convE R 5 digi e i AL BRIt S g o o
chroraemgfaphy_L&ECh The reaction nmixture was cooled to 20

efddrﬁpgé&fq t&_[tﬂféQHvé‘nt?dWHa Rkt ¥ uﬁ%l‘v‘é%oaé’sdw\é@%'%qg solvated

e organi c yer was concentrat

formwgh@@amntaﬁema@y acp@p@bb%splvgms Pichvas Watergetbapoband the like.

In geﬁ@ral Zt%%solvaléd fhner afUEhdiddre@tungaest tofthe unsolvated forms for
en tllc)golH_ benzoi m dazol e-5-carbonitrile

the thQBOSIQSrﬂ?EDIarI%V mpound D (1 g, 3.47 mol),
triethylorthoformate (660 ng, 4.5 mmol ) and PTSA (200

) in THE (10 nL) was stirred at 70C for 4
B'OI@cﬂ\é‘l’?‘éﬁv ooI ing to RT, the reaction m xture was

diGampaiingssof tieGRyentiostare capablesitmodwaitoshs éABAoieceptor
compl %’m ﬁ%e t‘é%{e%c*opffﬁ'fr ﬁﬁé"b.ﬁa% %@Q@Wﬁfe@é’ptoﬁ_%mplex

urif I ca gel colum
incluging éﬁﬁ@'%?%ﬂﬁslﬁ@@rﬁ@ 40% et hyl acetate in hexane to

aﬁmrc@ngrﬁag oelthé pﬂrés@ﬁt iEHtioAsbéih hgarfumgfe%er&oduazepme
. LN |
o S S S Sepirs: e, MBS B s B RFSA B venton o

a vareiyssfalisardersofld28@Liside th{eléertfal mejvoasdystenl. dtius on fu@her aspect, the

comp‘éh'ﬁ’ﬁs 6P Q?ﬁvin(?ugp@g&f%né’@%eﬂ%%ﬂy gé;r(r:t{]é %Hn?&%ta&%véﬁ‘t?on or

nper a ure (JJ Ion mX
allevngt@rn pkal digease dliswsrener conditionaasprnsivedtoimed.latias eftbe GABAA

recepT&ecdﬁ%ISX |H\@§rﬂch%?'ir?ﬁ1e%etnﬂa|\ﬁ§§8u§§)¢st%t fnaéTFLF?fF'weY\’eHE)odlment the

ri.e S quent |y evapor at ed
Comp\?ae% of %een@@loa@rgﬁaamp%h@ %"%h%« T6FBRIGE FOMBlex Qytde  the central
nervdug dysteihe hydrate of the ketone and this was purified

b){r\]/%o%purm Iia%&&p %}%ﬁ{ qgg OMC]M tcH‘ tE% Fr?\ym%%gs%&?sm}ered useful

for thertrqattrieat toreventexh doaleviatih Gynt hesi s of internedi ate

. aﬁx(e% di 5%rdé|§wg5@‘| %‘ ggﬂlrcfaeégrgt@g %rb%r(%%ut‘%%rapmobla
r @@@fam%wﬂgpﬁbb@mrmﬁaﬂ@l\ms@,w|ﬁ@l @ﬁg@é*éer phobias

am}&!@@lﬁg%focﬁlg) 8bldsnepsBdHid-abmpliive Qidbeder( 3dH geRdfalized or
material ). The reaction

oduct “and % starti
%gﬁt@é‘cﬁé@d%“cﬁﬁ%@('?wﬁ ¥PFEac 2 and extracted into
. E_tstiaéé‘s d‘@mederrsaznluﬁur@xm tnmmf at(rjo ?;@U antldteatmrcas@rdiet,o
gi cl: ich was purified by col um
¢ cﬁ}r/egerpa@'gg ?’fy yield 4.3g 70% as a yellow solid. 10
J symm@rsa@smdes, G (21g, 51.5 mmol) was dissolved in
o EtQH Q% (200 m) and Raney Nickel (2 mol% was added.
The reaction was hydrogenated in a H2 atnosphere (1
atm) for 16h. The reaction was then filtered through
celite and the filtrate evaporated in vacuo to give a
browni sh oil. This was then redissolved in Et0Ac and
dried with MgSH4 fol | owed by 15 evaporation of the
sol vent to gi ve 18 Sg 94% y| eI d of ‘a orange sol | d
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Ceneral procedure for the DM DVA reaction: To a
solution of 2 (14g, 44muol) in 70 Ml DV was added
D net hyl formam de 5 di net hyl acetal (11.8 nm, 88 nmol)
and the nmixture was stirred o 120C over ni ght. LCMS
showed 87% product and the reaction was stopped by
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o VWegrawahgehamid) straker headltrauiae, successively, and
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and the resultant m xture was stirred at 80C
. f @lﬂablezeﬁhdm%1 d/lﬁlé@tééf(tremImtde\mﬁdgﬁwlébet%trﬁewm%rtYIoeﬁBdlabeteS

Tlp]epg,r”eguwehﬁéeaﬁ@s filtered off, washed with water
Fﬂ'ﬁ ﬁ the air to | eave "I‘KTESN G%PLJS%

*  SPHeEs %mme ‘Prb{tdﬁ%%?ﬁsaﬁ auts | ©Sof K
( FoefRgably8né&romipbuads oh il axento aes adbesifdrédniseful for the

weatPgRp I eribrE BV HCR AT PURRASTSS P B3 PALTG gRider with or
withoug ageragpthobe, fagiorapiraisa dathost histay edifoeic disorges, animal and other
phob]za{sI dlh@l'#%ﬂwgt %cgé'lgghcfb%é tdbselbbel éﬁ&ﬁ@ﬂél%%ra&n%?@géeg{e‘?glized or

was triturate wat er
SUbS’tﬂﬁ@ed@@WQSﬂa@ﬂ@U’L@ﬁorCXﬁﬁl ch was filtered off, washed

Wﬂhh%gtﬂgtcgﬁ%c%idg%; grlsﬂe é‘rﬁﬁoeg%?@maylge et %%'r%d@)ﬂ fands in
| ut i
assays fpétﬁ%'r&mra@uqu%ﬁ%b'mggm o e ARBA, reciptor.

adteit ait @réskn'f&gnte?ﬁplémmﬂh)at arsgditabe msetger@‘ tha%cﬁt/e phermaceutical

mgre@ e&l’?ﬂ&l |$ (Nlt&wgﬁﬁ}eh%t%gé eoém)ﬁ] Bb \NQHEH OtBr g gﬁ{) ?Tq%é’?’?ger day,

morevwrefermt efrfremdabmiut 18rto @@oubSDamAMI Pgu day imast mrefeyrred of from

abouf égtégbo@/ %(?‘Tf@ SﬁP\il)\geﬂ ﬁ%f d(ﬁ'b% gﬁgyoﬁé&gﬁw tFP]'e t mode of

admigig ?Uﬁﬁ‘ht'lﬁéerWHeW(‘@hZ'&gs a@'ntﬂ#ﬁéf% ithe dicatian xture of
wat er and net hanol (10ml) at 50C for 20 three hours.
The vol atil e solvent was renoved under reduced
pressure and the product precipitated upon addition of
aqueous citri [ aC| dto the reS| due Filtration and

. 'S L M o ~



10

15

20

25

30

35

19 360 ng (2.4 mmol ) (1S, 2R)-ci s-1-am no-2-i ndanol was
di ssolved in 70 ml anhydrous THE in a 500 m reactor
under an inert nitrogen atnosphere (gl ovebox, <5 ppm
02, <5 PPm H20). 30 m 1M BH3. THF sol ution (30 nmol)
was added in 5 minutes and the 5 mxture vvas stlrred
at roomtenpperature. After 5 m nutes,
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The chemical compound of the present invention can be administered in a wide variety
of oral and parenteral dosage forms. It will be obvious to those skilled in the art that the following
dosage forms may comprise, as the active component, either a chemical compound of the
invention or a pharmaceutically acceptable salt of a chemical compound of the invention.

For preparing pharmaceutical compositions from a chemical compound of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances which may also act as diluents,
flavouring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid, which is in a mixture with the finely divided
active component.

In tablets, the active component is mixed with the carrier having the necessary binding
capacity in suitable proportions and compacted in the shape and size desired.

The powders and tablets preferably contain from five or ten to about seventy percent of
the active compound. Suitable carriers are magnesium carbonate, magnesium stearate, talc,
sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term “preparation” is
intended to include the formulation of the active compound with encapsulating material as
carrier providing a capsule in which the active component, with or without carriers, is
surrounded by a carrier, which is thus in association with it. Similarly, cachets and lozenges are
included. Tablets, powders, capsules, pills, cachets, and lozenges can be used as solid forms
suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid glyceride
or cocoa bultter, is first melted and the active component is dispersed homogeneously therein,
as by stirring. The molten homogenous mixture is then poured into convenient sized moulds,
allowed to cool, and thereby to solidify.

Compositions suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
such carriers as are known in the art to be appropriate.

Liquid preparations include solutions, suspensions, and emulsions, for example, water
or water-propylene glycol solutions. For example, parenteral injection liquid preparations can be
formulated as solutions in aqueous polyethylene glycol solution.

The chemical compound according to the present invention may thus be formulated for
parenteral administration (e.g. by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers with an added preservative. The compositions may take such forms
as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain
formulation agents such as suspending, stabilising and/or dispersing agents. Alternatively, the
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active ingredient may be in powder form, obtained by aseptic isolation of sterile solid or by
lyophilization from solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free
water, before use.

Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavours, stabilising and thickening agents,
as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the finely divided
active component in water with viscous material, such as natural or synthetic gums, resins,
methylcellulose, sodium carboxymethylcellulose, or other well known suspending agents.

Also included are solid form preparations, intended for conversion shortly before use to
liquid form preparations for oral administration. Such liquid forms include solutions,
suspensions, and emulsions. In addition to the active component such preparations may
comprise colorants, flavours, stabilisers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like.

For topical administration to the epidermis the chemical compound of the invention may
be formulated as ointments, creams or lotions, or as a transdermal patch. Ointments and
creams may, for example, be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Lotions may be formulated with an aqueous or oily
base and will in general also contain one or more emulsifying agents, stabilising agents,
dispersing agents, suspending agents, thickening agents, or colouring agents.

Compositions suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavoured base, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base such as gelatin and glycerine or
sucrose and acacia; and mouthwashes comprising the active ingredient in a suitable liquid
carrier.

Solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The compositions may be provided in single or
multi-dose form.

Administration to the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide, or other suitable gas. The
aerosol may conveniently also contain a surfactant such as lecithin. The dose of drug may be
controlled by provision of a metered valve.

Alternatively the active ingredients may be provided in the form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,



10

15

20

25

30

35

CCCCCF3 NHS2M H9m1 C C C C CF3 (4-Morfolinyl)
methyl HO9In 1 CCCCCFS CHH90 1 CC C C CF3
S2NVe2 H9p 1 CCC CCF3 CH20M H9g 1 C C C C CF3
ad HO9r 2 10

starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone (PVP).
Conveniently the powder carrier will form a gel in the nasal cavity. The powder composition may
be presented in unit dose form for example in capsules or cartridges of, e.g., gelatin, or blister
packs from which the powder may be administered by means of an inhaler.

In compositions intended for administration to the respiratory tract, including intranasal
compositions, the compound will generally have a small particle size for example of the order of
5 microns or less. Such a particle size may be obtained by means known in the art, for example
by micronization.

When desired, compositions adapted to give sustained release of the active ingredient
may be employed.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packaged tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form.

Tablets or capsules for oral administration and liquids for intravenous administration
and continuous infusion are preferred compositions.

Further details on techniques for formulation and administration may be found in the
latest edition of Remington’s Pharmaceutical Sciences (Maack Publishing Co., Easton,
PA).

A therapeutically effective dose refers to that amount of active ingredient, which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. EDso and LDs,
may be determined by standard pharmacological procedures in cell cultures or experimental
animals. The dose ratio between therapeutic and toxic effects is the therapeutic index and may
be expressed by the ratio LDso/EDso. Pharmaceutical compositions exhibiting large therapeutic
indexes are preferred.

The dose administered must of course be carefully adjusted to the age, weight and
condition of the individual being treated, as well as the route of administration, dosage form
and regimen, and the result desired, and the exact dosage should of course be determined
by the practitioner.

The actual dosage depends on the nature and severity of the disease being treated,
and is within the discretion of the physician, and may be varied by titration of the dosage to
the particular circumstances of this invention to produce the desired therapeutic effect.
However, it is presently contemplated that pharmaceutical compositions containing of from
about 0.1 to about 500 mg of active ingredient per individual dose, preferably of from about
1 to about 100 mg, most preferred of from about 1 to about 10 mg, are suitable for
therapeutic treatments.
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The active ingredient may be administered in one or several doses per day. A
satisfactory result can, in certain instances, be obtained at a dosage as low as 0.1
ug/kg i.v. and 1 ug/kg p.o. The upper limit of the dosage range is presently considered
to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.1
ug/kg to about 10 mg/kg/day i.v., and from about 1 ug/kg to about 100 mg/kg/day p.o.

EXAMPLES

The invention is further illustrated with reference to the following examples, which
are not intended to be in any way limiting to the scope of the invention as claimed.

General

All reactions involving air sensitive reagents or intermediates were performed under
nitrogen and in anhydrous solvents. Magnesium sulphate or sodium sulphate was
used as drying agent in the workup-procedures and solvents were evaporated under
reduced pressure

All compounds except compound 9ada are either reference compounds, intermediates
or starting materials.

Example 1
Synthesis of key intermediates

The following twelve compounds were used as starting materials throughout the
examples. Compounds 1, 2 and 3 are described in prior art (EP 563001, WO
96/33194 and WO 96/33191; all NeuroSearch A/S), whereas the syntheses of
compounds 4-12 are described below.
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General scheme for preparation of 4.

Procedure for Synthesis of 4-(3-Bromo-phenylamino)-3-nitro-benzonitrile (C)
To a mixture of 4-chloro-3-nitrobenzonitrile (A) (5 g, 27.4 mmol) and diisopropyl-
ethylamine (4.24 g, 32 mmol) in NMP (40 mL) was added 3-bromoaniline (B) (4.71 g,

10 27.4 mmol) and the reaction mixture was stirred at 80°C for 6 h. The reaction mixture
was cooled to RT and diluted with water. The solid was filtered off, washed several
times with water to remove excess 3-bromoaniline, dried under vacuum to give
compound C (5.8 g, 66%) as a pale yellow solid.

15 Procedure for Synthesis of 3-Amino-4-(3-bromo-phenylamino)-benzonitrile (D)
To a solution of compound C (1 g, 3.14 mmol) in methanol (10 mL) was added
anhydrous FeCl; (100 mg, 0.65 mmol) and charcoal (100 mg). The mixture was stirred
at 60°C and at that temperature hydrazine hydrate (10 mL) was added slowly where
after the temperature was raised to 80°C for 1.5 h. The reaction mixture was cooled to

20 RT, filtered through a small pad of celite and washed with methanol. The organic layer
was concentrated and washed with water, to give light brown solid D (200 mg, 22%).
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Procedure for Synthesis of 1-(3-Bromo-phenyl)-1H-benzoimidazole-5-carbonitrile
(4)

A mixture of compound D (1 g, 3.47 mmol), triethylorthoformate (660 mg, 4.5 mmol)
and PTSA (200 mg, 1.16 mmol) in THF (10 mL) was stirred at 70°C for 4 h. After
cooling to RT, the reaction mixture was diluted with DCM, washed with sat. NaHCO3;
solution to remove PTSA, dried over Na,SO,4 and concentrated. The residue was
purified by silica gel column chromatography using 40% ethylacetate in hexane to
afford compound 4 (1 g, 96%) as light brown solid, mp:168.5-174.4°C.

Synthesis of key intermediate 5§ and 8
NH,
Ho._ OH
o HO_ OH B r/© Eo NO,
KNO NO 3
F.C 5. FC 2 B,
H,SO NH
cl 2°%4 Cl NMP
83%
£ . 70% Br
G
HO_ OH OH

N NaBH,
1. Raney-Ni/H F.C N
Yy 2 3 x@ \> - . F3C)\(;[ \>
N MeOH N
2. Triethylorthoformate
PTS, THF, reflux 77%

>90% Br Br

Synthesis of intermediate F

4’-Chloro-2,2,2-trifluoroacetophenone (5g, 24mmol) was dissolved in H,SO4conc (15
ml) and cooled to 0°C. KNOs (6,05g, 60 mmol) was added portionwise and the
temperature kept below 5°C. The reaction mixture was stirred at 10°C for 5h and then
poured into ice/H,0. The water was treated with NH;aq and extracted with EtOAc,
dried with MgSO,4 and subsequently evaporated in vacuo to 6.8 g of a brown oil. The
product turned out to be the hydrate of the ketone and this was purified by column
chromathography (Pet. Ether/EtOAC 3:1) to give F (5.4 g, 83%) as a yellowish oil.
NMR showed only the hydrated form.
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Synthesis of intermediate G

F (4.1 g, 15 mmol) and B (2.6g, 15 mmol) was dissolved in NMP and stirred at 100°C
overnight, the reaction was stopped when LCMS showed no change in amounts of
starting material and product (24h: 73% product and 18% starting material). The
reaction mixture was poured into 3M CaCl, and extracted into EtOAC. The organic
phase was dried and evaporated to give crude G which was purified by column
chromatography, yield 4.3g 70% as a yellow solid.

Synthesis of 8

G (21g, 51.5 mmol) was dissolved in EtOH 99% (200 ml) and Raney Nickel (2 mol%)
was added. The reaction was hydrogenated in a H, atmosphere (1 atm) for 16h. The
reaction was then filtered through celite and the filtrate evaporated in vacuo to give a
brownish oil. This was then redissolved in EtOAc and dried with MgS04 followed by
evaporation of the solvent to give 18.5g, 94% yield of a orange solid.

The orange solid was dissolved in dry THF (100 ml) and added triethylorthoformate
(10.2 ml, 1.25 eq) and catalytic PTS. The reaction mixture was refluxed for 2h after
which LCMS showed complete conversion into 8. The reaction was stopped, cooled
and evaporated to give 8 as a orange solid which was washed with Et20 to give
almost pure 8 which was used directly in the next step.

Synthesis of 5

8 (12.9¢g, 33 mmol) was dissolved in MeOH (100 ml) and NaBH4 (1.2 g, 33 mmol) was
added portionwise. After 30 min the reaction was finished (LCMS) and the reaction
was quenched with H,0, a pink precipitate was filtered off and redissolved in EtOAC.
The organic solution was dried with MgSO,4 and evaporated to give 5 as a red oil
11.8g. Column chromathography (5% MeOH in DCM) gave a pure compound which
was used for Suzuki couplings.

Synthesis of key intermediate 6 and 7
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General procedure for the DMF-DMA reaction:

To a solution of 2 (149, 44mmol) in 70 ml DMF was added Dimethylformamide
dimethylacetal (11.8 ml, 88 mmol) and the mixture was stirred to 120°C overnight.
LCMS showed 87% product and the reaction was stopped by pouring into ice/water.
The resulting yellow precipitate was filtered off and dried under vacuum to give
compound H, 16.2 g, 98% yield.

Synthesis of 6

Compound H (5¢g, 13.5 mmol) was dissolved in 50 ml MeOH and heated to reflux. To
this solution, hydroxylamine hydrochloride (2.3g, 33.5 mmol) was added and the
reaction monitored by LCMS. After 30 min no traces of starting material was seen and
the MeOH was removed in vacuo. The resulting solid was washed thoroughly with H,O
and Na,CO; aq and then dried in a vacuum oven to give the product 6 (4.5g, 99%).
The product was pure enough to be used for the Suzuki coupling reaction.

Synthesis of 7

Compound H (16.2g, 43.8 mmol) was dissolved in 100 ml Ethanol (99%) and
hydrazine monohydrate (6.4 ml, 131 mmol) was added. The mixture was stirred
overnight at room temperature. A brownish precipitate was observed and the reaction
mixture was diluted with HO and the precipitate filtered off. The resulting product was
dried in a vacuum oven to give compound 7 (13.5 g, 91%). The compound was pure
enough to be used in the suzuki coupling reaction.



C C C(CH3)20H CN H 9aad 12 C C C C C(CH3)20H Ove H
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Synthesis of key intermediate 9
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NH N
. MeO > formamidine MeO
Raney Ni N
y acetate > NaOH
NH - N
NH,NH,, H,O
Br Br
L M
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N N N
HO \> Cl \> H2N \>
N socl, N NH,, aq N
Br Br Br
N o 9

Synthesis of intermediate J

To a solution of compound I (30.0g, 162mmol) in methanol (300ml) was added conc.
5 sulfuric acid (5ml) and the mixture was stirred at reflux for 12 hours and then

concentrated in vacuo. The concentrate was partitioned between ethyl acetate and

saturated, aqueous bicarbonate. The organic layer was washed with water and brine,

successively, and concentrated to afford J (31.5g, 97%).

10 Synthesis of intermediate K
To a solution of J (10.0g, 50.2mmol) in NMP (80ml) was added N,N-diisopropy!|
ethylamine (10.5ml, 60.3mmol) and 3-bromoaniline (5.6ml, 50.2mmol) and the
resultant mixture was stirred at 80°C for 12 hours, whereafter it was poured into water.
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9CCCCC=0)NH O d 9aal 10 CC C CO0oMm
(R-CHOHCH3 O H9aam9 CC C COMe C(=0)NH3 F H
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Ove O 9aaj 9 C C C C C(=0)NH2 Ove F 9aak

The precipitate was filtered off, washed with water and dried in the air to leave K
(17.6g, 75%).

Synthesis of intermediate L

To a mixture of K (10.0g, 28.5mmol) and hydrazine hydrate (4.9ml, 100mmol) in
methanol (80ml) was added Raney Nickel (1.0g) and the resultant mixture was stirred
at room temperature for three hours, whereafter it was filtered through celite. The
filtrate was concentrated and the residue was triturated with water to afford the desired
product, which was filtered off, washed with water and dried (9.1g, 94%).

Synthesis of intermediate M

To a solution of L (16.0g, 49.8mmol) in 2-methoxy ethanol (150ml) was added
formamidine acetate (7.78g, 74.7mmol) and the mixture was stirred at 100°C for four
hours. The product precipitated upon cooling. It was filtered off, washed thoroughly
with water and air-dried to leave M, quantitatively (16.59)

Synthesis of intermediate N

The above product, M (1.0g, 3.0mmol) was hydrolysed by treatment with sodium
hydroxide (0.24g, 6.0mmol) in a 1:1 mixture of water and methanol (10ml) at 50°C for
three hours. The volatile solvent was removed under reduced pressure and the
product precipitated upon addition of aqueous citric acid to the residue. Filtration and
drying left N, quantitatively.

Synthesis of 9 via intermediate O

A mixture of N (0.1g, 0.3mmol) and thionyl chloride (5ml) was stirred at 60°C for two
hours whereafter the mixture was evaporated to dryness. To the ice-cooled residue
(O) was added conc. aqueous ammonia. Stirring of the resultant mixture afforded the
desired product, 9, which was isolated by filtration (0.1g, 100%)

Synthesis of key intermediates 10 and 11

N CBS-catalyst N
N BH, /THF ¥
N . N

2 10: (R)
11: (S)
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360 mg (2.4 mmol) (1S,2R)-cis-1-amino-2-indanol was dissolved in 70 ml anhydrous
THF in a 500 ml reactor under an inert nitrogen atmosphere (glovebox, <5 ppm O,
<5 ppm H;0). 30 ml 1M BH;. THF solution (30 mmol) was added in 5 minutes and the
mixture was stirred at room temperature. After 5 minutes, 150 ml of a solution of key
intermediate 2 (4.0 g, 12.8 mmol) in THF was slowly (60 minutes) added to the
vigorously stirred reaction mixture at r.t. (21-22°C). A sample was taken and HPLC
analysis showed >>99% conversion to the alcohol. After stirring for another 30
minutes, the reaction mixture was quenched by addition of MeOH (15 ml), followed by
30 ml 3M HCI. After stirring for 30 minutes, the mixture was neutralized with saturated
NaHCO3 (100 ml). The product was extracted from the reaction mixture with EtOAc
(2* 150 ml). The combined organic layers were evaporated and the product was
extracted with dichloromethane (2*100 ml), the organic layers were dried over
Na,SO,, poured over silica (30 gram) and eluted with ethylacetate. All eluent was
combined and evaporated. The residue was stirred in diisopropylether (100ml) to
give an off-white fine powder, which was filtered off and dried under vacuum. Yield:
3.40 g of 10 (10.7 mmol, 84%). Chiral HPLC: e.e.= ~95% in favour of the first eluting
enantiomer.

11 was synthesized using the same procedure using (1R,2S)-cis-1-amino-2-indanol.
The product was purified by flash chromatography (silica, DCM:MeOH 98:2 --> 95:5).
Isolated yield: 1.9 gram (6.0 mmol, 47%), 95% e.e.

Synthesis of key intermediate 12

OH
N
A\
MeMgCl >
N
2 -
THF
Br
12

To a solution of compound 2 (5.0g, 15.9mmol) in THF (50ml) was added a solution of
methylmagnesium chloride in THF (3M) and the resultant mixture was stirred at
ambient temperature overnight. Saturated, aqueous ammonium chloride (25ml) was
added slowly and the mixture was partitioned between ethyl acetate and water. The
organic layer was dried and concentrated and purified by column chromatography on
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silica gel eluting with a mixture of ligroin and ethyl acetate. Evaporation of solvent
from the pure fractions left 12 (3.0g, 57%)

Example 2
Synthesis of novel benzimidazole derivatives via Suzuki coupling:

R

R
N
N HO. _OH  (PhsP),PdCl, Y
3 i N
N R° Na,CO,
+ A w R
Br

|
Xy g DME/H,0

1-8 [
R™ 9a-ffb

General Procedure for Suzuki Coupling: To a solution of compound 1-12 (1 eq) and
arylboronic acid (1.1 eq) in mixture of solvents 1,2-dimethoxyethane and water (3:1)
was added Na,CO; (5 eq). The catalyst (PhsP),PdCl, (5 mol %) was added and the
reaction mixture was stirred at 90°C for 6-8 h.[The reaction was monitored by

TLC]. The reaction mixture was cooled to RT, diluted with water, extracted with
ethylacetate, dried over Na,S0O,4 and concentrated. The crude product was purified by
silica gel column chromatography using ethylacetate in hexane as mobile phase to
furnish biaryl compounds 9a-9ffb.

The following compounds were or are prepared using the same procedure:

No. Starting X Y V4 w R R° R™
Material

9a 1 C C C C CF; OMe F
9b 1 C C C C CF; OCF;

9¢ 1 C C C C CF; C(=0)Me

9d 1 C C C C CF; OMe Cl
9e 1 C C C C CF; C(=O)NH, | H
of 1 C C C C CF; Me H
9¢g 1 C C C C CF; OMe H
9h 1 C C C C CF; OiPr H
9i 1 C C C C CF; CN H
9j 1 C C C C CF; OEt H




H 9ada 12 NCCC CHOHCH3 F H 9aea 4 C C C C-0OM: CN
XY ZWRRE Ce 9afa
4 CFCCCOCNOW H9aga 4 CCCCF CN Ow H 9aha 4

Ove H 23 No. Starting Materi al

cccC
No. Starting X Y V4 w R R° R™
Material
9k 1 C C C C CF; Et H
9l 1 C C C C CF; NHSO,Me | H
9m 1 CF, (4-Morfolinyl)- H
methyl
9n 1 C C C C CF; OH H
90 1 C C C C CF; SO;NMe, H
9p 1 C C C C CF; CH,OMe H
9q 1 C C C C CF; Cl H
Or 2 C C C C C(=0O)Me CN H
9s 4 C C C C CN OMe H
ot 4 C C C C CN CN H
9u 4 C C C C CN Cl H
9v 4 C C C C CN OiPr H
9x 4 C C C C CN OEt H
9y 4 C C C C CN Me H
9z 4 C C C C CN Et H
9aa 4 C C C C CN OMe F
9ab 4 C C C C CN C(=0)Me H
9ac 2 N C C C C(=O)Me OH H
9ad 2 N C C C C(=0O)Me OMe H
9ae 5 C C C C CF;CH(OH) OMe H
9af 5 C C C C CF;CH(OH) Me H
9ag 6 C C C C 5-Isoxazolyl CN H
9ah 6 C C C C 5-Isoxazolyl OMe Cl
9ai 6 C C C C 5-Isoxazolyl C(=0O)Me H
9aj 7 C C C C 3-Pyrazolyl C(=0O)Me H
9ak 7 C C C C 3-Pyrazolyl OMe Cl
9al 7 C C C C 3-Pyrazolyl CN H
9am 1 N C C C CF; F H
9an 1 N C C C CF; OMe H
9ao 1 N COMe N C CF; OMe H
9ap 1 N C C C CF; Cl H
9aq 6 C C C C 5-Isoxazolyl C(=0O)NH, | H
9ar 3 C C C C CHO OMe H
9as 8 C C C C C((OH),)CF; OMe H
9at 8 C C C C C((OH),)CF3 Me H




CC CNOW H9aia4 GCM CCGCGFCNCO H9aja 4 CCC

CFCNCO M 9aka 4 CCOM CCCNOW HO9ala 4 GOM

CCCCNOW H9ama 4 NCCCCNF Br 9ana 4 CNCC

22
No. Starting X Y z w R R° R™
Material
9au | 2 c c |c| ¢ C=OMe (f:[%) H
0

9av 1 C C C C CF; OH F
9ax 10 C C C C (R)-CH(OH)CHg4 OMe H
9ay 10 C C C C (R)-CH(OH)CH3;| C(=O)NH, | H
9az 10 C C C C (R)-CH(OH)CHg4 OMe Cl
9aaa 10 C C C C (R)-CH(OH)CH3;| NHSO.,Me | H
9aab 9 C C C C C(=O)NH, OMe H
9aac 12 C C C C C(CH,),0OH CN H
9aad 12 C C C C C(CH,),0OH OMe H
9aae 11 C C C C (S)-CH(OH)CH3 OMe Cl
9aaf 11 C C C C (8)-CH(OH)CH3| NHSO,Me | H
9aag 11 C C C C (S)-CH(OH)CH3 OMe H
9aah 11 C C C C (S)-CH(OH)CH; | C(=O)NH, | H
9aai 12 C C C C C(CH,),0OH OMe Cl
9aaj C C C C C(=O)NH, OMe F
9aak C C C C C(=O)NH, OMe Cl
9aal 10 C C C | C-OMe [(R)-CH(OH)CHjs OMe H
9aam C C C | C-OMe C(=O)NH, F H
9aan C C C | C-OMe C(=O)NH, Cl H
9aao 12 C-F C C C C(CH,),0OH OMe H
9aap 10 C-F C C C (R)-CH(OH)CHg4 OMe H
9aaq 12 C-OMe C C C C(CH,),0OH OMe H
aar 10 C C C C-F |(R)-CH(OH)CH3; OMe H
9aas 10 C-OMe C C C (R)-CH(OH)CH; OMe H
9aat 10 C C-OMe C C (R)-CH(OH)CH;4 OMe H
9aau 12 C-Cl C C C C(CH3),OH OH H
9aav 12 C C C | C-OMe C(CH,),0OH OMe H
9aax 10 C C C C-Cl |(R)-CH(OH)CHj,3 OMe H
Qaay 12 C C-OMe C C C(CH3),OH OMe H
9aaz 12 C C C C-F C(CH,),0OH OMe H
9aba 10 N C C C (R)-CH(OH)CH;4 H
9aca 11 N C C C (S)-CH(OH)CH3 H
9ada 12 N C C C CH(OH)CH3; H
9aea 4 C C C | C-OMe CN OMe H




ONF Br 9ao0a 4 CCCCF CNF H9apa 4 CC C CC CN
€ H9aga 4 CC C CCN Piperazin- 1-yl H9ara 4 CNC
CCNOWw Br 9asa 4 GCC NCCOCNF H9ata 4 CCCCGCF
23
No. Starting X Y V4 w R R° R™
Material
9afa 4 C-F C C C CN OMe H
9aga 4 C C C C-F CN OMe H
9aha 4 C C C C-Cl CN OMe H
9aia 4 C-Me C C C-F CN Cl H
9aja 4 C C C C-F CN Cl Me
9aka 4 C C-OMe C C CN OMe H
9ala 4 C-OMe C C C CN OMe H
9ama 4 N C C C CN Br
9ana 4 C N C C CN Br
9aoa 4 C C C C-F CN H
9apa 4 C C C C-Cl CN Cl H
Piperazin-
9aqga 4 C C C C CN H
1-yl
9ara 4 C N C C CN OMe Br
9asa 4 C-Cl N C C CN F H
9ata 4 C C C C-F CN OMe F
9aua 4 C C-F C C CN OMe H
9ava 4 C C C C CN Cl CN
9axa 4 C-Cl C C C CN OH H
9aya 4 C-CI C C C-F CN F H
9aza 4 N C-OMe N C CN OMe -
9baa 4 N C-F C C CN F H
9caa 4 C N C C CN F H
9daa 4 C N C C CN Cl H
9eaa 4 N C C C CN Cl H
(4-Morfo-
9faa 4 C C C C CN _ H
linyl)-methyl
9jaa 4 C-F C C C CN OMe F
9kaa 4 C C C C CN NHSO,Me | H
9laa 4 N C C C CN F H
9maa 4 C C C C CN OMe Cl
9naa 4 C C C C CN C(=O)NH, H
90aa 9 C C C | C-OMe C(=O)NH, OMe H
9paa 9 C-F C C C C(=O)NH, OMe H
9qaa 9 C-Me C C C-F C(=O)NH, Cl H
9raa 9 C C C C-F C(=O)NH, Cl Me




ONOw F9aua 4 CGCF CCCNOW H9ava 4 CC C CCN
G CN9axa 4 0-0l CCCONOHH®9aya 4 GCCd CCCFCN
FH9za 4 NCOM NCCNOWw - 9baa 4 NCF C CON
24
No. Starting X Y V4 w R R° R™
Material
9saa 9 C C-OMe C C C(=O)NH, OMe H
9taa 9 C-OMe C C C C(=0O)NH, OMe H
9uaa 9 N C C C C(=O)NH, Br
9vaa 9 C N C C C(=0O)NH, Br
9xaa 9 C C C C-F C(=0O)NH, H
9yaa 9 C C C C-Cl C(=0O)NH, Cl H
Piperazin-1-
9zaa 9 C C C C C(=O)NH; yi H
9bba 9 C N C C C(=0O)NH, OMe Br
9bbb 9 C-Cl N C C C(=0O)NH; F H
9bbc 9 C C C C-F C(=0O)NH, OMe F
9bbd 9 C C-F C C C(=0O)NH, OMe H
9bbe 9 C C C C C(=0O)NH, Cl CN
9bbf 9 C-Cl C C C C(=0O)NH, OH H
9bbg 9 C-Cl C C C-F C(=0O)NH; F H
9bbh 9 N C-OMe N C C(=0O)NH, OMe -
9bbi 9 N C-F C C C(=0O)NH; F H
9bbj 9 C N C C C(=0O)NH, F H
9bbk 9 C N C C C(=0O)NH, Cl H
9bbl 9 N C C C C(=0O)NH, Cl H
(4-Morfo-
9bbm 9 C C C C C(=O)NH; _ H
linyl)-methyl
9bbq 9 C-F C C C C(=0O)NH, OMe F
9bbr 9 C C C C C(=0O)NH, NHSO,Me | H
9bbs 9 N C C C C(=0O)NH, F H
9bbt 9 C C C C C(=0O)NH, C(=O)NH, | H
9bbu 10 C-Me C C C-F  |(R)-CH(OH)CH, Cl H
9bbv 10 C C C C-F |(R)-CH(OH)CHs Cl Me
9bbx 10 N C C C (R)-CH(OH)CHs; Br
9bby 10 C N C C (R)-CH(OH)CHs; Br
9bbz 10 C C C C-F  |(R)-CH(OH)CH, H
9cca 10 C C C C-Cl|(R)-CH(OH)CH; Cl H
Piperazin-1-
9ccb 10 C C C C (R)-CH(OH)CH3; y H
9¢cce 10 C N C C (R)-CH(OH)CH; OMe Br
9ccd 10 C-Cl N C C (R)-CH(OH)CH;4 F H




FHO9caa 4 CNCCCNF H9daa 4 CNCCCOCNJJd H 9eaa

4 NCCCONC of aa CCCCCOCN(4-Mrfo-

[inyl)-methyl H 9jaa 4 FCCCCNOw F9%aa 4 CCC

C ON

25
No. Starting X Y V4 w R R° R™
Material
9¢cce 10 C C C C-F |(R)-CH(OH)CH3; OMe F
9ccf 10 C C-F C C (R)-CH(OH)CHg4 OMe H
9ccg 10 C C C C (R)-CH(OH)CHg4 Cl CN
9cch 10 C-CI C C C (R)-CH(OH)CHg4 OH H
9cci 10 C-Cl C C C-F |(R)-CH(OH)CHjs F H
9ccj 10 N C-OMe N C (R)-CH(OH)CHg4 OMe -
9cck 10 N C-F C C (R)-CH(OH)CHg4 F H
9ccl 10 C N C C (R)-CH(OH)CHg4 F H
9ccm 10 C N C C (R)-CH(OH)CHg4 Cl H
9ccn 10 N C C C (R)-CH(OH)CHg4 Cl H
(4-Morfo-
9cco 10 C C C C (R)-CH(OH)CH3 | . H
linyl)-methyl
9ccs 10 C-F C C C (R)-CH(OH)CHg4 OMe F
9cct 11 C C C | C-OMe [(S)-CH(OH)CHs OMe H
9ccu 11 C-F C C C (S)-CH(OH)CHjs OMe H
9ccv 11 C C C C-F |(8)-CH(OH)CH,4 OMe H
9¢cex 11 C-OMe C C C (S)-CH(OH)CH3 OMe H
9ccy 11 C C-OMe C C (S)-CH(OH)CHjs OMe H
9ccz 11 C C C C-Cl_ [(S)-CH(OH)CH34 OMe H
9dda 11 C-Me C C C-F |(8)-CH(OH)CH,4 Cl H
9ddb 11 C C C C-F |(8)-CH(OH)CH,4 Cl Me
9ddc 11 N C C C (S)-CH(OH)CHjs Br
9ddd 11 C N C C (S)-CH(OH)CHjs Br
9dde 11 C C C C-F |(8)-CH(OH)CH,4 H
9ddf 11 C C C C-Cl_ [(S)-CH(OH)CH34 Cl H
Piperazin-1-

9ddg 11 C C C C (S)-CH(OH)CHjs y H
9ddh 11 C N C C (S)-CH(OH)CHjs OMe Br
9ddi 11 C-Cl N C C (S)-CH(OH)CHjs F H
9ddj 11 C C C C-F |(8)-CH(OH)CH,4 OMe F
9ddk 11 C C-F C C (S)-CH(OH)CHjs OMe H
9ddl 11 C C C C (S)-CH(OH)CHjs Cl CN
9ddm 11 C-CI C C C (S)-CH(OH)CHjs OH H
9ddn 11 C-Cl C C C-F |(8)-CH(OH)CH,4 F H
9ddo 11 N C-OMe N C (S)-CH(OH)CHjs OMe -
9ddp 11 N C-F C C (S)-CH(OH)CHjs F H




NHSO2Me H91aa 4 NCCCCNF H9ma 4 CC C CCN Ow
C 9naa 4 CC CCONC(=0)NH2 H 90aa 9 C C C CGOM
C(=0)NH2 Ove H9paa 9 CGF C C C C(=0)NH2 Ove H 9gaa 9
CM CCGCFC=0)NH2 d 6
Starting o m
No. X Y V4 w R R R
Material
9ddq 11 C N C C (S)-CH(OH)CHjs F H
9ddr 11 C N C C (S)-CH(OH)CHjs Cl H
9dds 11 N C C C (S)-CH(OH)CHjs Cl H
(4-Morfo-
9ddt 11 C C C C (S)-CH(OH)CH; | H
linyl)-methyl
9ddy 11 C-F C C C (S)-CH(OH)CHjs OMe F
9ddz 12 C C C C-Cl C(CH3),OH OMe H
9eea 12 C-Me C C C-F C(CH,),0OH Cl H
9eeb 12 C C C C-F C(CH,),0OH Cl Me
9eec 12 N C C C C(CH,),0OH Br
9eed 12 C N C C C(CH3),OH Br
9eee 12 C C C C-F C(CH,),0OH H
9eef 12 C C C C-Cl C(CH3),OH Cl H
Miperazin-1-
9eeg 12 C C C C C(CH,),0OH yi H
9eeh 12 C N C C C(CH,),0OH OMe Br
9eei 12 C-Cl N C C C(CH,),0OH F H
9eej 12 C C C C-F C(CH,),0OH OMe F
9eek 12 C C-F C C C(CH,),0OH OMe H
9eel 12 C C C C C(CH3),OH Cl CN
9eem 12 C-Cl C C C-F C(CH,),0OH F H
9een 12 N C-OMe N C C(CH,),0OH OMe -
9eeo 12 N C-F C C C(CH,),0OH F H
9eep 12 C N C C C(CH3),OH F H
9eeq 12 C N C C C(CH,),0OH Cl H
9eer 12 N C C C C(CH,),0OH Cl H
(4-Morfo-
9ees 12 C C C C C(CH,),0OH _ H
linyl)-methyl
9eex 12 C-F C C C C(CH,),0OH OMe F
9eey 12 C C C C C(CH3),OH C(=O)NH, | H
9eez 12 C C C C C(CH3),OH NHSO,Me | H
9ffa 12 C C C C C(CH3),OH OMe F
9ffb 2 C C C C C=0OMe OMe Cl

1-(4’-Fluoro-2'-methoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9a:
white solid, MP: 95.5°C.
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H9raa 9 CCCCFC=0)NH2 O Me 24 No. Starting
Material XY Z WR RE Ce 9saa 9 C CGOMe C C C(=0) NH2
O H9taa 9 COMe CCC C(=0)NH2 OV H9uaa 9 NCCC
C(=0)NH2 F Br 9vaa 9 C N C 57

1-(2'-Trifluoromethoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9b:
White solid. MP: 86.5-87°C.

1-(2'-Acetyl-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9c: White solid.
MP: 122-123°C.

1-(4’-Chloro-2'-methoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9d:
LC-ESI-HRMS of [M+H]+ shows 403.0803 Da. Calc. 403.0825 Da, dev. -5.5 ppm

1-(2'-Methoxy-biphenyl-3-yl)-5-1H-benzoimidazole-5-carboxylic acid amide 9e:
LC-ESI-HRMS of [M+H]+ shows 382.1178 Da. Calc. 382.116721 Da, dev. 2.8 ppm

1-(2'-Methyl-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9f: LC-ESI-HRMS
of [M+H]+ shows 353.1259 Da. Calc. 353.126557 Da, dev. -1.9 ppm

1-(2'-Methoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9g: LC-ESI-
HRMS of [M+H]+ shows 369.1201 Da. Calc. 369.121472 Da, dev. -3.7 ppm

1-(2'-Isopropoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9h: LC-ESI-
HRMS of [M+H]+ shows 397.1548 Da. Calc. 397.152772 Da, dev. 5.1 ppm

1-(2'-Cyano-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9i: LC-ESI-HRMS
of [M+H]+ shows 364.1044 Da. Calc. 364.106156 Da, dev. -4.8 ppm

1-(2'-Ethoxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9j: LC-ESI-HRMS
of [M+H]+ shows 383.1371 Da. Calc. 383.137122 Da, dev. -0.1 ppm

1-(2'-Ethyl-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9k: LC-ESI-HRMS
of [M+H]+ shows 367.1408 Da. Calc. 367.142207 Da, dev. -3.8 ppm

1-(2'-Methanesulfonamido-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9l:
LC-ESI-HRMS of [M+H]+ shows 432.0972 Da. Calc. 432.099357 Da, dev. -5 ppm

1-(2'-(Morpholin-4-yl-methyl)-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole
9m: LC-ESI-HRMS of [M+H]+ shows 438.1785 Da. Calc. 438.179321 Da, dev. -1.9
ppm
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1-(2'-Hydroxy-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9n: LC-ESI-
HRMS of [M+H]+ shows 355.1062 Da. Calc. 355.105822 Da, dev. 1.1 ppm

1-(2'-(N,N-Dimethyl-sulphamoyl)-biphenyl-3-yl)-5-trifluoromethyl-1H-
benzoimidazole 90: LC-ESI-HRMS of [M+H]+ shows 446.1149 Da. Calc. 446.115007
Da, dev. -0.2 ppm

1-(2'-Methoxymethyl-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9p: LC-
ESI-HRMS of [M+H]+ shows 383.1379 Da. Calc. 383.137122 Da, dev. 2 ppm

1-(2'-Chloro-biphenyl-3-yl)-5-trifluoromethyl-1H-benzoimidazole 9q: LC-ESI-
HRMS of [M+H]+ shows 373.0721 Da. Calc. 373.071935 Da, dev. 0.4 ppm

5-Acetyl-1-(2'-cyano-biphenyl-3-yl)-1H-benzoimidazole 9r: This compound can be
prepared using the above mentioned method. LC-ESI-HRMS of [M+H]+ shows
393.1413 Da. Calc. 393.141459 Da, dev. -0.4 ppm

1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9s: white solid, MP-
176.4-177.1°C. LC-ESI-HRMS of [M+H]+ shows 326.1288 Da. Calc. 326.129337 Da,
dev. -1.6 ppm

1-(2'-Cyano-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9t: white solid, MP-
217.4-218.6°C. LC-ESI-HRMS of [M+H]+ shows 321.1145 Da. Calc. 321.114021 Da,
dev. 1.5 ppm

1-(2'-Chloro-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9u: white solid, MP-
150.6-151.2°C. LC-ESI-HRMS of [M+H]+ shows 330.0794 Da. Calc. 330.0798 Da,
dev. -1.2 ppm

1-(2'-Isopropoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9v: white solid,
MP-107.2-109.1°C. LC-ESI-HRMS of [M+H]+ shows 354.1604 Da. Calc. 354.160637
Da, dev. -0.7 ppm

1-(2'-Ethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9x: white solid, MP-
149.2-151.5°C. LC-ESI-HRMS of [M+H]+ shows 340.1443 Da. Calc. 340.144987 Da,
dev. -2 ppm
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1-(2'-Methyl-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9y: white solid, MP-
132.1-134.8°C. LC-ESI-HRMS of [M+H]+ shows 310.134 Da. Calc. 310.134422 Da,
dev. -1.4 ppm

1-(2'-Ethyl-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9z: colorless gum. LC-
ESI-HRMS of [M+H]+ shows 324.149 Da. Calc. 324.150072 Da, dev. -3.3 ppm

1-(5’-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aa:
Orange powder, MP: 216-217°C.

1-(2'-Acetyl-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9ab: LC-ESI-HRMS of
[M+H]+ shows 338.1281 Da. Calc. 338.129337 Da, dev. -3.7 ppm

5-Acetyl -[3-(2-hydroxy-pyridin-3-yl)-phenyl]-1H-benzoimidazole 9ac: Brown solid.
MP: 254-257°C.

5-Acetyl -[3-(2-methoxy-pyridin-3-yl)-phenyl]-1H-benzoimidazole 9ad: Yellow
crystals. MP: 204-206°C

5-(1-Hydroxy-2,2,2-trifluoro-ethyl)-1-(2'-methoxy-biphenyl-3-yl)-1H-
benzoimidazole 9ae:
LC-ESI-HRMS of [M+H]+ shows 399.1303 Da. Calc. 399.132037 Da, dev. -4.4 ppm

5-(1-Hydroxy-2,2,2-trifluoro-ethyl)-1-(2'-methyl-biphenyl-3-yl)-1H-benzoimidazole
9af: LC-ESI-HRMS of [M+H]+ shows 383.1373 Da. Calc. 383.137122 Da, dev. 0.5
ppm

5-(5-Isoxazolyl)-1-(2'-cyano-biphenyl-3-yl)-1H-benzoimidazole 9ag: LC-ESI-HRMS
of [M+H]+ shows 363.1237 Da. Calc. 363.124586 Da, dev. -2.4 ppm

5-(5-Isoxazolyl)-1-(5’-chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole 9ah:
LC-ESI-HRMS of [M+H]+ shows 402.1014 Da. Calc. 402.10093 Da, dev. 1.2 ppm

5-(5-Isoxazolyl)-1-(2'-acetyl-biphenyl-3-yl)-1H-benzoimidazole 9ai.
5-(1H-3-Pyrazolyl)-1-(2'-acetyl-biphenyl-3-yl)-1H-benzoimidazole 9a;.

5-(1H-3-Pyrazolyl)-1-(2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole 9ak: LC-ESI-
HRMS of [M+H]+ shows 401.1174 Da. Calc. 401.116914 Da, dev. 1.2 ppm
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5-(1H-3-Pyrazolyl)-1-(2'-cyano-biphenyl-3-yl)-1H-benzoimidazole 9al: LC-ESI-
HRMS of [M+H]+ shows 362.141 Da. Calc. 362.14057 Da, dev. 1.2 ppm

1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-5-trifluoromethyl-1H-benzoimidazole 9am:
LC-ESI-HRMS of [M+H]+ shows 358.0974 Da. Calc. 358.096734 Da, dev. 1.9 ppm

1-[3-(2-Methoxy-pyridin-3-yl)-phenyl]-5-trifluoromethyl-1H-benzoimidazole 9an:
LC-ESI-HRMS of [M+H]+ shows 370.1148 Da. Calc. 370.116721 Da, dev. -5.2 ppm

1-[3-(2,4-dimethoxy-pyrimidine-5-yl)-phenyl]-5-trifluoromethyl-1H-
benzoimidazole 9ao: LC-ESI-HRMS of [M+H]+ shows 401.1218 Da. Calc.
401.122535 Da, dev. -1.8 ppm

1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-5-trifluoromethyl-1H-benzoimidazole 9ap: LC-
ESI-HRMS of [M+H]+ shows 374.0662 Da. Calc. 374.067184 Da, dev. -2.6 ppm

5-(5-Isoxazolyl)-1-(2'-carbamoyl-biphenyl-3-yl)-1H-benzoimidazole 9aq: LC-ESI-
HRMS of [M+H]+ shows 381.1346 Da. Calc. 381.135151 Da, dev. -1.4 ppm

5-Formyl-1-(2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole 9ar.

1-(2'-Methoxy-biphenyl-3-yl)-5-(2,2,2-trifluoro-1,1-dihydroxy-ethyl)-1H-
benzoimidazole 9as: LC-ESI-HRMS of [M+H]+ shows 415.1281 Da. Calc.
415.126952 Da, dev. 2.8 ppm

1-(2'-Methyl-biphenyl-3-yl)-5-(2,2,2-trifluoro-1,1-dihydroxy-ethyl)-1H-
benzoimidazole 9at: LC-ESI-HRMS of [M+H]+ shows 399.1323 Da. Calc. 399.132037
Da, dev. 0.7 ppm

5-Acetyl-1-(3-(benzo[1,3]-dioxol-4-yl)phenyl)-1H-benzoimidazole 9au: LC-ESI-
HRMS of [M+H]+ shows 379.1238 Da. Calc. 379.122825 Da, dev. 2.6 ppm

5-Fluoro-3'-(5-trifluoromethyl-benzoimidazol-1-yl)-biphenyl-2-ol 9av: LC-ESI-
HRMS of [M+H]+ shows 373.0975 Da. Calc. 373.0964 Da, dev. 2.9 ppm

(R)-1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ax: LC-ESI-
HRMS of [M+H]+ shows 345.1602 Da. Calc. 345.160303 Da, dev. -0.3 ppm
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3'-[5-((R)-1-Hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carboxylic acid amide Say:
LC-ESI-HRMS of [M+H]+ shows 358.1573 Da. Calc. 358.155552 Da, dev. 4.9 ppm

50

(R)-1-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9az:
LC-ESI-HRMS of [M+H]+ shows 379.1217 Da. Calc. 379.121331 Da, dev. 1 ppm

N-{3'-[5-((R)-1-Hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-yl}-
methanesulfonamide 9aaa: LC-ESI-HRMS of [M+H]+ shows 408.1377 Da. Calc.
408.138188 Da, dev. -1.2 ppm

1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide 9aab:
LC-ESI-HRMS of [M+H]+ shows 344.1396 Da. Calc. 344.139902 Da, dev. -0.9 ppm

3'-[5-(1-Hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carbonitrile 9aac:
LC-ESI-HRMS of [M+H]+ shows 354.162 Da. Calc. 354.160637 Da, dev. 3.8 ppm

2-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9aad: LC-ESI-
HRMS of [M+H]+ shows 359.1757 Da. Calc. 359.175953 Da, dev. -0.7 ppm

(S)-1-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9aae: LC-ESI-HRMS of [M+H]+ shows 379.1212 Da. Calc. 379.121331 Da, dev. -0.3
ppm

N-{3'-[5-((S)-1-Hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-yl}-
methanesulfonamide 9aaf: LC-ESI-HRMS of [M+H]+ shows 408.1372 Da. Calc.
408.138188 Da, dev. -2.4 ppm

(S)-1-[1-(2'-Methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9aag: LC-ESI-
HRMS of [M+H]+ shows 345.1604 Da. Calc. 345.160303 Da, dev. 0.3 ppm

3'-[56-((S)-1-Hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carboxylic acid amide
9aah: LC-ESI-HRMS of [M+H]+ shows 358.1545 Da. Calc. 358.155552 Da, dev. -2.9
ppm

2-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9aai: LC-ESI-HRMS of [M+H]+ shows 393.1373 Da. Calc. 393.136981 Da, dev. 0.8
ppm
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1-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9aaj: LC-ESI-HRMS of [M+H]+ shows 362.1299 Da. Calc. 362.13048 Da, dev. -
1.6 ppm

1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9aak: LC-ESI-HRMS of [M+H]+ shows 378.1022 Da. Calc. 378.10093 Da, dev.
3.4 ppm

(R)-1-[1-(2',6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9aal: LC-
ESI-HRMS of [M+H]+ shows 375.1709 Da. Calc. 375.170868 Da, dev. 0.1 ppm

1-(2'-Fluoro-6'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9aam: LC-ESI-HRMS of [M+H]+ shows 362.1306 Da. Calc. 362.13048 Da, dev.
0.3 ppm

1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9aan: LC-ESI-HRMS of [M+H]+ shows 378.0999 Da. Calc. 378.10093 Da, dev.
-2.7 ppm

2-[1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9aao.: LC-ESI-HRMS of [M+H]+ shows 377.1675 Da. Calc. 377.166531 Da, dev. 2.6
ppm

(R)-1-[1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol
9aap: LC-ESI-HRMS of [M+H]+ shows 363.149 Da. Calc. 363.150881 Da, dev. -5.2
ppm

2-[1-(2',3'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9aaq: LC-
ESI-HRMS of [M+H]+ shows 389.1849 Da. Calc. 389.186518 Da, dev. -4.2 ppm

(R)-1-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9aar: LC-ESI-HRMS of [M+H]+ shows 363.1507 Da. Calc. 363.150881 Da, dev. -0.5
ppm

(R)-1-[1-(2',3'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9aas: LC-
ESI-HRMS of [M+H]+ shows 375.1718 Da. Calc. 375.170868 Da, dev. 2.5 ppm

(R)-1-[1-(2',4'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9aat: LC-
ESI-HRMS of [M+H]+ shows 375.1697 Da. Calc. 375.170868 Da, dev. -3.1 ppm
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3-Chloro-3'-[56-(1-hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-biphenyl-2-ol 9aau:
LC-ESI-HRMS of [M+H]+ shows 379.1219 Da. Calc. 379.121331 Da, dev. 1.5 ppm

2-[1-(2',6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9aav: LC-
ESI-HRMS of [M+H]+ shows 389.1859 Da. Calc. 389.186518 Da, dev. -1.6 ppm

(R)-1-[1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9aax: LC-ESI-HRMS of [M+H]+ shows 379.1206 Da. Calc. 379.121331 Da, dev. -1.9
ppm

2-[1-(2',4'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9aay: LC-
ESI-HRMS of [M+H]+ shows 389.1866 Da. Calc. 389.186518 Da, dev. 0.2 ppm

2-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9aaz: LC-ESI-HRMS of [M+H]+ shows 377.167 Da. Calc. 377.166531 Da, dev. 1.2
ppm

(R)-1-{1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9aba.
LC-ESI-HRMS of [M+H]+ shows 334.1354 Da. Calc. 334.135565 Da, dev. -0.5 ppm

(S)-1-{1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9aca.
LC-ESI-HRMS of [M+H]+ shows 334.1359 Da. Calc. 334.135565 Da, dev. 1 ppm

2-{1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-ol 9ada.
LC-ESI-HRMS of [M+H]+ shows 348.1519 Da. Calc. 348.151215 Da, dev. 2 ppm

1-(2',6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aea.

1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile 9afa.
1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aga.
1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aha.

1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile
9aia.
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1-(2'-Chloro-6'-fluoro-5'-methyl-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile
9aja.
1-(2',4'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aka.

1-(2',3'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9ala.

1-[3-(5-Bromo-2-fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile
9ama.

1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-1 H-benzoimidazole-5-carbonitrile
9ana.

1-(2',6'-Difluoro-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile 9aoa.
1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9apa.
1-(2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aqa. The
compound is synthesized via the N-Boc-piperazine intermediate which is then

deprotected.

1-[3-(2-Bromo-5-methoxy-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile
9ara.

1-[3-(2-Chloro-3-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile
9asa.

1-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile 9ata.
1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aua.
1-(2'-Chloro-5'-cyano-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9ava.
1-(3'-Chloro-2'-hydroxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9axa.
1-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9aya.

1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile
9aza.
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1-[3-(2,6-Difluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile 9baa.

1-[3-(3-Fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile 9caa.

1-[3-(3-Chloro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile 9daa.

1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile 9eaa.

1-(2'-Morpholin-4-ylmethyl-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9faa.

1-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazole-5-carbonitrile 9jaa.

N-[3'-(5-Cyano-benzoimidazol-1-yl)-biphenyl-2-yl]-methanesulfonamide 9kaa.

1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carbonitrile 9laa.

1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carbonitrile 9maa.

3'-(56-Cyano-benzoimidazol-1-yl)-biphenyl-2-carboxylic acid amide 9naa.

1-(2',6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide
9o0aa.

1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9paa.

1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic
acid amide 9qaa.

1-(6'-Chloro-2'-fluoro-3'-methyl-biphenyl-3-yl)-1 H-benzoimidazole-5-carboxylic
acid amide 9raa.

1-(2',4'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide
9saa.

1-(2',3'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide
9taa.
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(S)-CHOHCH3 F Br 9dde 11 CCCCF (S)-CHOHCH3 F H

9ddf 11 cCc Cc CCl 36
1-[3-(5-Bromo-2-fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide 9uaa.

1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide 9vaa.

1-(2',6'-Difluoro-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide 9xaa.
1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide 9yaa.
1-(2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide
9zaa. The compound is synthesized via the N-Boc-piperazine intermediate which is

then deprotected.

1-[3-(2-Bromo-5-methoxy-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide 9bba.

1-[3-(2-Chloro-3-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide 9bbb.

1-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbc.

1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbd.

1-(2'-Chloro-5'-cyano-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide
9bbe.

1-(3'-Chloro-2'-hydroxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbf.

1-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbg.

1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide 9bbh.
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(S)-CHOHCH3 A H9ddg 11 CC C C (S)-CH OH) CH3

Pi perazin-1- yl H9ddh 11 CNCC (S)-CH(OH CH3 Ow Br

9ddi 11 GCl NCC (S)-CHOHCH3 F H9dd] 11 CCCCF

(S)-CH O CH3 Owv F 9ddk 11 C CGF C C (S)-CH(OH) CH3

OVe H9ddl 11 CCcCC 37
1-[3-(2,6-Difluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide 9bbi.

1-[3-(3-Fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
9bbj.

1-[3-(3-Chloro-pyridin-4-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
9bbk.

1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
9bbl.

1-(2'-Morpholin-4-yImethyl-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbm.

1-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbq.

1-(2'-Methanesulfonylamino-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid
amide 9bbr.

1-[3-(2-Fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
9bbs.

1-(2'-Carbamoyl-biphenyl-3-yl)-1H-benzoimidazole-5-carboxylic acid amide 9bbt.

(R)-1-[1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethanol 9bbu.

(R)-1-[1-(6'-Chloro-2'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-
ethanol 9bbv.

(R)-1-{1-[3-(5-Bromo-2-fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9bbx.

(R)-1-{1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9bby.

(R)-1-[1-(2',6'-Difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9bbz.
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(S)-CHOHCH3 A CN 9ddm 11 CGCl CC C (S)-CH(OH CH3
OH H9ddn 11 CGC CCGCGF (S)-CHOH)CH3 F H 9ddo 11 N
COM NC (S)-CHOH)CH3 OW 9ddp 11 NCF CC
(S)-CHOHCH3 FH 26 No. Starting Material XY Z WR
R E Ce 9ddg 11 C 38

(R)-1-[1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9cca.
1-[1-((R)-2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ccb.
The compound is synthesized via the N-Boc-piperazine intermediate which is then

deprotected.

(R)-1-{1-[3-(2-Bromo-5-methoxy-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ccc.

(R)-1-{1-[3-(2-Chloro-3-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ccd.

(R)-1-[1-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol
9cce.

(R)-1-[1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol 9ccf.

6-Chloro-3'-[56-((R)-1-hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-3-carbonitrile
9ccg.

3-Chloro-3'-[5-((R)-1-hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-ol 9cch.

(R)-1-[1-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9cci.

(R)-1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol
9cc;j.

(R)-1-{1-[3-(2,6-Difluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol
9cck.

(R)-1-{1-[3-(3-Fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9ccl.
(R)-1-{1-[3-(3-Chloro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9ccm.

(R)-1-{1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9ccn.
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NCC(S)-CHOH)CH3 F H9ddr 11 CNC C (S)-CH(OH) CH3
C H9dds 11 NCCC (S)-CHOHCH3 A HO9ddt 11 CCC
C((S)-CHOH)CH3 (4-Morfo- linyl)-methyl H 9ddy 11 G F
CCC(S-CHOHCH3 O F 9ddz 12 C C C CGCl C(CH3)20H
OVe H 9eea 12 C Me 39

(R)-1-[1-(2'-Morpholin-4-ylmethyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9cco.

(R)-1-[1-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol
9ccs.

(S)-1-[1-(2',6'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9cct.

(S)-1-[1-(3'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ccu.

(S)-1-[1-(6'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ccv.

(S)-1-[1-(2',3'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ccx.
(S)-1-[1-(2',4'-Dimethoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ccy.

(S)-1-[1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ccz.

(S)-1-[1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-
ethanol 9dda.

(S)-1-[1-(6'-Chloro-2'-fluoro-3'-methyl-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-
ethanol 9ddb.

(S)-1-{1-[3-(5-Bromo-2-fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ddc.

(S)-1-{1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ddd.

(S)-1-[1-(2',6'-Difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9dde.

(S)-1-[1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ddf.
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C CCF C(CH3)20H O H 9eeb 12 C C C C-F C(CH3) 20H C
Me 9eec 12 N C C C C(CH3)20H F Br 9eed 12 C N C C
C(CH3) 20H F Br 9eee 12 C C C G-F C(CH3)20H F H 9eef 12
CCC GO C(CB)20H A Heeg 12 C C

1-[1-((S)-2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol 9ddg.
The compound is synthesized via the N-Boc-piperazine intermediate which is then
deprotected.

(S)-1-{1-[3-(2-Bromo-5-methoxy-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ddh.

(S)-1-{1-[3-(2-Chloro-3-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-
ethanol 9ddi.

(S)-1-[1-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol
9dd;j.

(S)-1-[1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ddk.

6-Chloro-3'-[5-((S)-1-hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-3-carbonitrile
9ddlI.

3-Chloro-3'-[5-((S)-1-hydroxy-ethyl)-benzoimidazol-1-yl]-biphenyl-2-ol 9ddm.

(S)-1-[1-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ddn.

(S)-1-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol
9ddo.

(S)-1-{1-[3-(2,6-Difluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol
9ddp.

(S)-1-{1-[3-(3-Fluoro-pyridin-4-yl)-phenyl]-1 H-benzoimidazol-5-yl}-ethanol 9ddq.
(S)-1-{1-[3-(3-Chloro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9ddr.
(S)-1-{1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanol 9dds.

(S)-1-[1-(2'-Morpholin-4-yImethyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanol
9ddt.
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C C C(CH3)20H M perazin-1- yl H9eeh 12 CNCC
C(CH3)20H Owe Br 9eei 12 CG-CI N C C C(CH3)20H F H 9ee€j
12 CCCCF CCH3)20H OW F 9eek 12 CCGF CC
C(CH3)20H OV H 9eel 12 CC C C C(CH3)20H A CN 9eem
12 ¢d C 41

(S)-1-[1-(3',5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-ethanol
9ddy.

2-[1-(6'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9ddz.

2-[1-(2'-Chloro-6'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-
2-ol 9eea.

2-[1-(6'-Chloro-2'-fluoro-3'-methyl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-
2-ol 9eeb.

2-{1-[3-(5-Bromo-2-fluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-
ol 9eec.

2-{1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-
ol 9eed.

2-[1-(2',6'-Difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9eee.
2-[1-(2',6'-Dichloro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9eef.
2-[1-(2'-Piperazin-1-yl-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9eeg.
The compound is synthesized via the N-Boc-piperazine intermediate which is then

deprotected.

2-{1-[3-(2-Bromo-5-methoxy-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-
2-ol 9eeh.

2-{1-[3-(2-Chloro-3-fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-
ol 9eei.

2-[1-(2',3'-Difluoro-6'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9eej.

2-[1-(4'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9eek.
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C C-F C(CH3)20H F H 9een 12 N CG-OMe N C C(CH3) 20H Ok
- 9ee0 12 NGF C C C(CH3)20H F H 9eep 12 CN C C
C(CH3)20H F H 9eeq 12 C N C C C(CH3)20H O H 9eer 12 N
C C C O(CH3)20H O H 9ees 12 CC C

6-Chloro-3'-[5-(1-hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-biphenyl-3-
carbonitrile 9eel.

2-[1-(3'-Chloro-2',6'-difluoro-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9eem.

2-{1-[3-(2,4-Dimethoxy-pyrimidin-5-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-
ol 9een.
LC-ESI-HRMS of [M+H]+ shows 391.1763 Da. Calc. 391.177016 Da, dev. -1.8 ppm

2-{1-[3-(2,6-Difluoro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-ol
9eeo.

LC-ESI-HRMS of [M+H]+ shows 366.1417 Da. Calc. 366.141793 Da, dev. -0.3 ppm
2-{1-[3-(3-Fluoro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-ol 9eep.
2-{1-[3-(3-Chloro-pyridin-4-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-ol 9eeq.

2-{1-[3-(2-Chloro-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-propan-2-ol 9eer.

2-[1-(2'-Morpholin-4-yImethyl-biphenyl-3-yl)-1 H-benzoimidazol-5-yl]-propan-2-ol
9ees.

2-[1-(3",5'-Difluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol
9eex.
LC-ESI-HRMS of [M+H]+ shows 395.1587 Da. Calc. 395.157109 Da, dev. 4 ppm

3'-[5-(1-Hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-biphenyl-2-carboxylic acid
amide 9eey.

N-{3'-[5-(1-Hydroxy-1-methyl-ethyl)-benzoimidazol-1-yl]-biphenyl-2-yl}-
methanesulfonamide 9eez.

2-[1-(5'-Fluoro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-propan-2-ol 9ffa.
LC-ESI-HRMS of [M+H]+ shows 377.1678 Da. Calc. 377.166531 Da, dev. 3.4 ppm
1-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-ethanone 9ffb.



10

C C(CH3) 20H (4-Morfo- linyl)-nmethyl H 9eex 12 CGF CC

C C(CH3)20H Ove F 9eey 12 C C C C C(CH3)20H C(=0) NH2 H

9eez 12 C C C C C(CH3) 20H NHSO2Me H 9ffa 12 CC C C

C(CH3)20H Owe F 9ffb 2 C C C C C=O0M Ow C

1- (4" - Fl uoro-2' - net hoxy- bi pfﬂé-’hyl- 3-y1l)-5-bifluoronethy

| - 1H- benzoi m dazole 9a: white solid, MP. 95 .5C 27
Examplexdqry i f | uor omet hoxy- bi pheny1-3-y1)-5-trifl uoromet hyl
Synthésisbefogrinmesladatie 9b: Wite solid. MP. 86.5-87C

0
/

NH,OR.HCI

Pyridine R® O
36-38%

R™ R™
9s-z 11a-k
Cmpd Startin o m
Nof) materiag: R R R R
11a 9z CN HC(=NOH) Et H
11b 9y CN HC(=NOH) Me H
11c 9x CN HC(=NOH) OEt H
11d 9y CN HC(=NOMe) Me H
11e 9x CN HC(=NOMe) OEt H
11f v CN HC(=NOMe) OiPr H
119 v CN HC(=NOH) OiPr H
11h Os CN HC(=NOMe) OMe H
11i Os CN HC(=NOH) OMe H
11j ot CN HC(=NOMe) CN H
11k ot CN H(C=NOH) CN H
111 9c CF; - (C=NOH)Me H
11m 9c CF; - (C=NOMe)Me H
11n Or Acetyl C(=NOMe)Me CN H
110 Or Acetyl C(=NOH)Me CN H

*For 111 and 11k no DIBAL reduction was necessary.
Example of DIBAL reduction of CN group:
1-(2'-Methyl-biphenyl-3-yl)-1H-benzoimidazole-5-carbaldehyde 10v

To a solution of 9v (510 mg, 1.64 mmol) in dry THF (10 mL) at -78°C was added
solution of DIBAL-H (5.5 mL 1.8 M in toluene, 9.9 mmol) and allowed to come to

-40°C while stirring for 2 h. The reaction mixture was quenched with MeOH (0.5 mL),
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5
1-(2' - Acetyl -bi phenyl-3-y1)-5-trifluoronethyl-1H benzo
i mdazole 9c: Wiite solid. MP: 122-123C.
1-(4' - Chl oro-2' - net hoxy- bi phenyl1-3-y1)-5-trifluoroneth
yI 1H— benzoi ni dazol e 9d: LC—AE43| - HRVS of [I\/H-If r shows
0803 Da. Calc. 403.0825 dev. -5, m 10
d”uteli Wﬁh Shisfersx (Rbmbheng Rachelle. S@Jtﬁqﬂ %fé?fkwhﬂ? g 105108 3 The
or arlﬂ@X:WerGNe%% éharaiate wighelt WitFSbrifd\picdf oldyit#IS @y concentrated

116721
0 avE bt KBy (234 g, 3% 95088 Bop S 1 ek g sucn for
the next stapavithodt putifed&in- HRMS 15 of [ M FH] + shows 353. 1259
Da. Calc. 353.126557 Da, dev. -1.9 ppm
1-(2' - Met hoxy- bi pheny1-3-y1)-5-trifluoronethyl-1H benz
Exangplei ofs0xime tymatoiks HRI\/IS of [M+|—|]+ shows 369.1201 Da.

In a <eAitfon §ﬁ&rﬂ d?1@@ 1 ﬁpethanol (6 mL) at 0°C was

addeg RBting ?45 ﬁwﬁhﬁ’@ Shy R yﬁ?ﬁﬁ%ﬁ %@s 0.48

mmol?&vh@&tﬁnn@?ﬂr 3.52Kﬁér Eoncatenatioh, ibemlmd water was added and the

sy (R 8Rc NS i) s PG T A ncer

high Ga¢uum 36 urnGHieemed, 11w, m9438%|{)|za$1vﬂ$te solid, MP-222 .2- 224.9°C.
1- (2" - Et hoxy- bi pheny1-3-y1)-5-trifluoronet hyI 1H benzo
i mdazole 9j: LC ESI-HRVS of [ MFH + shows 383. 1371
Example ef:0Metiyt-oximetormationey. - 0. 1 ppm
Toa %o@on%ﬂ&bhﬂ@iuﬁﬁﬁw 135 Vri’g) 0040 Rinhdl ﬂf@ﬂmhbyte ﬂcﬂﬂ%aeo?@ms

adde %/?‘lzéﬁ’%eﬁ 4%%@9" SI F H cﬁg\??ho% Hﬁrﬂycﬁoc\:ﬁorl mg, 0.48
mmol) dnﬂ-mmsadnﬁ@tmmﬁ\mhﬂm pﬁrrellmg]feﬁél)hl)'l'-r@-reecﬁd)mnﬂﬂueé tvas

conc%lgtﬁét&g% ﬁ&%hﬁ@%w@%ﬁ@é% u% és%‘%"étgglg%ﬁate in

hexane taffobexmsl ethen1§f (Akemgy Bﬁ%bmh@l‘rmtqscshqxi\ﬂPﬂQ&3ﬂl1 Q®°C.
ronet hyl - 1H benzoi mi dazol e 9m LG ESI - HRVS of [ MrN+
shows 438 1785 Da Calc 438.179321 Da, dev. -1.9 ppm
The fgdlowing compounds were prepared using the ‘same conditions as mentioned
abové- (2' - Hydr oxy- bi phenyl-3-y1)-5-trifl uoromethyl - 1H benz
oi m dazol e 9n: LC- ESI HRVS of [ M+H] + shows 355. 1062 Da.
Cal c. 355.105822 Da, dev. 1.1 ppm
1-(2'-Ethgl-biphexybi3ap) ¥ -benz pimiday d)e-6iqarbaldetBrdelgxifine A ai White
U enlH- 5 benzoi m dazol e 90: LC ESI - HRMS of
S°"d'[m§‘{'5§!3m% 446 1149 Da. Calc. 446.115007 Da, dev.
-0.2 ppm
1-(2' ‘Mdthyt- Bﬁamwrmynw BicRR8IHita¥ord-5-Garbaldé é’Hﬁﬁﬁd'ﬂia LC-

ESHIBHS BT B S2B3994 e H@%"%Mﬁ% B dv. 4.8 ppm

1- (7-Chl oro- bi pheny1-3-y1)-5-trifluoronethyl-1H benzoi

142" Efi8& 915 aRSayis -gﬁDL M imidh ’ﬂd&écg%alﬁlﬁygg%qu%11c LC-

ESI- BRMSeoﬁ/[II\Aﬂﬂ](FZShayw&@B HHE N \ialG-3489.1 35652 Paodev dh 3qdmn
9r Thi s conmpound can be 15 prepared using the above
. tioned nmethod. LC-ESI-HRMS of [5M FH] + shows
1-(2 Mhylrl?ﬂowylt%vﬁ 1hbenzeimidazole- o'éafbalfdﬁwclﬁ)ﬁ’i methyl-oxime
11d: L.O- ES1WMS>@f1m|+pne@hbw§ -34D) 19d% banzeidrizdaz@os37-Dards. -3.3
nitrile 9s: white solid, MP-176.4-177.1C. LC ESI - HRVS
PPM of [ M+H] + shows 326. 1288 Da. Calc. 326.129337 Da, 20
dev. -1.6 ppm

125 PRGN OB sl 9701 A Ah i AR oximo
11e: meHSHﬂ%MS@thHhaeowa 37€a1 729 Bai1Catrs8Z2. 154 208dva, dev. 4.6
ppm 1.5 ppm 25

1-(2' - Chl oro- bi phenyl-3-y1l)-1H benzoi m dazol e- 5- car bon
itrile 9u: white solid, MP-150.6-151.2C. LC- ESI - HRMS
of [M+tH] + shows 330.0794 Da. Calc. 330.0798 Da, dev.
-1.2 ppm 30
1-(2' -1 sopropoxy- bi phenyl-3-y1l)-1H benzoi nm dazol e- 5-ca
rbonitrile 9v: vvhlte solid, MP-107.2- 109 1C

1 N s~ 1 ISR A~  r I ~r- A A NN A o ~ o
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1- (7- Met hoxy- bi pheny1-3-y1)-5-(2,2,2-trifluoro-1, 1-di h
ydr oxy- et hyl ) - 1Hbenzoi m dazol e 9as: LGC ESI-HRMS of
[ MPkHf r shows 415.1281 Da. Calc. 25 415.126952 Da, dev.
2.8 ppm1
- (7-Met hyl - bi phenyl -3-y1)-5-4%2, 2, 2-trifluoro-1,1
- di hydroxy-ethyl )-1 Hbenzoi m dazol e 9at: LG ES eué/s
1-(2' d3oprgnexyshiphenybs-yixb-banzeimidazele5casbatdehydefaymethyl-
oxime. #1fppC-BSI-HRMS of [M+H]+ shows 386.1878 Da. Calc. 386.186852 Da, dev.
55 5- Acetyl -1-(3-(benzo[ 1, 3] -di oxol-4-yl)phenyl)-1H benzo
2 PP dazol e 9au: LC ESI HRMB of [ M#H] - fr shows 379.1238
Da. Calc. 379.122825 Da, dev. 2.6 ppm

1-(2" 53%&6‘2{263(fb5{h%ﬁy1 8f ;'gg‘igg%'mup;@gg%%%d%@ oXihte 11g:
L C-EST41RIMBzof DI+ HixIsbows B 206620 DBa v 1@eA Da, dev. -0 8 ppm
(R)-141- (2' - Met hoxy- bi phenyl- 3-y1)-1H benzoi m dazol -

12 ety tipba sy ir30ab T aRigdagplg S carbaldeny de 0-1rﬁsgt%y|-oxime
11h: &CﬂESH-H'QIVIS dfb[MﬁeﬂysabW;IMDm GarnI358- 46855200 ahdew 1.3 ppm
1-2-carboxylic acid am de 9ay: LC ESI-HRVS of [MH] +
shows 358.1573 Da. Calc. 358. 155552 Da, dev. 4.9 ppm
1-(2'-(RythoxybipbenghB ol b1 H-benzdi Uﬁdabmlph&-nynbadyhyde leximezbli: LC-

S HRM RSO SRl R 225D BT 1V R e W-E”%W ppm

N-{3' 45- ((R) 1- Hydroxy et hyI) benzoi m dazol -

I?dm%ﬂgsﬂ FﬂBéﬁzo#ﬁdﬁSbié‘-@&rbﬁldd?ﬁé @tm%hyl -oxime
i LCESTH @9@@1% 51 SeRbR A e PRI Dearey 27

ppm xylic acid am de 9aab: LC ESI-HRVS of [ MtHfr shows
344.1396 Da. Calc. 344.139902 Da, dev. -0.9 ppm
3" 45- (1- Hydr oxy- 1- net hyl - et hyl ) - benzoi m dazol - 1- A- bi ph
1-(2' Sipanczbiphesyhideyl) 111 -beazoimi azgleESmanhmlehyqemme 11k: LC-
a3d8v P
coHSSRLHO N, $9 eS8t (e meceeich s on
opan- 2-ol 9aad: LGC ESIHRMS of [I\/H-H] fr shows 359 1757

1- [3' Trﬁﬁi&on@éﬂ% I-B@ﬂialrﬁﬂaz%\ﬂ- I bighemyh-Z41]-ethanone oxime 11I:

ESFHENS. fﬁw ShRue I fﬁ’{éa ZERTC AR CRIRE FEh Shk ppm

379. 1212 Da. Cal C 379.121331 Da, dev. -0.3 ppm

1 ] |
113 Rﬁﬁgﬂ?ﬁ%%%v a8l o R °F TR Gifethyl-
OXIm[EM+1mp+ §|-5$}5HBMS o8+t slawe 41004188993 882alpa41@dw8021 Da, dev.
pE)S) - 14E[n( 2' - Met hoxy- bi phenyl- 3-y1) - 1H benzoi m dazol - 5-
st et hanol 9aag: LC-ESIHRVS of [ MtH]-fr shows 345. 1604
1 (2'@ar@btphe’i%ﬂﬁ@ﬁ%b@ﬂzodﬁiﬂazﬁlé35Fav“etﬁDO-methyl-oxime 11n: LC-

=SB o R N O D EB R B BN P

shows 358. 1545 Da. Calc. 358.155552 Da, dev. -2.9 ppm

1-(2' @fno blp&ein(yl -3- %I) -1H- bﬁnzcglrgldaﬁo:;é- - c:%sgmilm%g'rl]cz)ol_% %%I -HRMS
of [Mz bl §h9w15 3566&&%@80@8% P3. 146288 DarIes. - 1[AAPMF r

shows 393.1373 Da. Calc. 393.136981 Da, dev. 0.8 ppm

32

1- (5" - Fluoro-2'-nethoxy-bi phenyl-3-yl)-1H benzoi m dazo
Exanhpled4 car boxyl i c acid am de 9aaj: LC ESI-HRMS of

Synt&.g%ig%f:ﬁl%n&w%&gﬁ&%dsCal c 362.13048 Da, dev.

The fpllpmbgmogndmefewepamﬂbﬁpm goyppunds eatzuerd syrbesized in
~Dx of [ MrHf r
B e G o ol A
(R -141-(2',6' -D net hoxy b| phenyl 3-y1)-1H benzoi m daz
ol - 5-stet hanol Qaal: LC-10 ESI-HRMS of [M+Hf r shows
375.1709 Da. Calc. 375.170868 Da, dev. 0.1 ppm
1-(2' - Fl uoro-6' - net hoxy- bi phenyl-3-y1)-1H benzoi m dazo
Ie 5 car boxyl ic acid am de 9aam LC ESI - HRVB of

I NN EN A PSNIN S P~ o PNINLN AN AN T~ - ~ o~
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15

1-(2', 4" - D net hoxy- bi phenyl-3-y1)-1H benzoi m dazol e- 5-
carbonitrile 9aka. 5

1-(2', 3" - D net hoxy- bi phenyl-3-yl)-1H benzoi m dazol e- 5-
carbonitrile 9al a.
143-(5-Bronn-2-f|uoro-pyridVﬁSS-yl)-phenyl]-1H—benzoim
i dazol e-5-carbonitrile 9ama. 10 1 43-(2-Bronp-541

uor o-pyridi n-4-yl)-phenyy]-1 H benzoi

m dazol e-5-carbonitrile 93
1-(2',6" -Di fl uoro-bi pheny? 1

arbonitrile 9aoa. 15

1-(2', 6" - Di chl or o- bi pheny1- 3-y1)N 1H benzoi ni dazol e-5-¢
arbonltrlle 9apa.

1-(2' - Pi perazin-1 -yl -bi pRény1- - 1H benzoi mi dazol e-
5-carbonitrile 9aga. The conpg s synt hesi zed via

t he N Boc- pi perazine i ; : ich is then 20
depr ot ect ed.
143- ( 2- Br ono- 5- et hoxy- di n-4-y1) - phenyl] - 1H benzo
m dazol e-5-carbonitrile 9ara. 25

143- (2- Chl or o- 3-fl uor o- pyri di n-4-y1) - phenyl] - 1H benzo
m dazol e-5-cargonifr Ie uasa.
1-(2', éf mpBds | ugr r%té" hoxy- bi plggny1- 3-y[1) - 1H-genzoi m
i dazol e-No.car bomIVIatérmIQat a. 30

1- (|4~ Flugr o- 27 et Qexy- o phenyl<3-y1) - 11-bepgol m gazo

) - )H— benzoi m dazol e-5-c¢

| e-5—earbonit+Hle—Oata:
1- (|2' - CHI2br 0- 5'|- cya80- bi phenyl- Tk4l) - 1H bendeisakaizotyl e
-5-carb trlle 9av
1- (B— uoll:yw 0=2" hng%)\y b phe"‘uylc-:E\f-yl) —1H- ucclzll-LI(C‘Jolll:IT?MuaLu
| e-|5-carl@ehitrill e d&@a. 35 CFs CH(OEt)Me
1-(|3" - Chjlger 0- 27|, 6" -gli;f | ugr o- by plernply3-y1) - b m
dazote=5-carbomnitr i% Saya. w Jéhmqm
143- (2, /125 et hoxy-$8ir i ni|di n- 3-Py132q¥eny 1] - IPPEFEH ni
‘iizm e- Stear boni trigg 9?23- §a’§>yrazolyl 5-isoxazoly|
=(Z,6- D fiugro-pyridi phe THbenzol m daz
ol é-5-caonitrlile 9Baa e'( NH NH&SH' OMe

143- (3- Fl uor o- gyri di n- 4- y1) opaenyitlydid}- benzoi m dazol e-

5- car boril2iri | e |9ca®ar5 OMe
143- ('2 Chloro- \1r| din-4- }1 - nHHM?ZP_Vh-L benhzoim dazol e-
5- dar bomM2jril e 9daaear CH OH CN OMe

143- (2- Chj or o- gyri C@é} 2 y1) @ﬂ&gﬁ% &H— behzoli nbﬂ/iaezol e-

5_Cor hani | Oaaa

faY
AT " VUTIT trrrrov JCO

1-(2' - Morphol i n- 4-yl et hyl - bi pheny1-3-y1)-1H benzoi m d

l.es &'@F s {3 9f aa.
Synt@é%geoig’c PQIWJS 152"e met hoxy- bi pheny1-3-y1)-1H benzoi m
Genarghpreicederecter s NeBHgedpetion of ketones:
9c or™¥e]'(168y \%@@SB@I%@MWH' (180 Y1) akhd NEBY (1 %) lWadBédéd portion

uI f onam de
wise.1 g [eaGHP] yY_s %@PW&P' 3@@-9%3 FewheD-fishscht wesipershed with
H,O. Extraction wtithi E© A, airied with MgS O, and evaporated to give the crude

prod ct( éolum §ﬁr%ﬁ?t9§%t¢>m% /b N%Itﬁ-ﬁ“(r} D%M)l&a\}iﬁh%eﬁ&r%' égnqr%&hd 12c

and 1326 resgyadinelybenzoi mi dazol - 1-y1) - bi phenyl - 2- car boxyl i c
aci d am' de 9naa.

met hoxy- bi phenyl-3-y1)-1H benzoi m dazol e- 5-
5- Tnﬂgpmﬁhﬂ 162 1w droxysthyl)- Qgphenyl 3-yl)-1H- ben20|m|dazole 12c:

LC-E&1-HRMB! afgiR-+]+ sheiiix0s. P3ahpay tafe. Wbb: fd371083a) #éd &P ppm

| e-5-carboxylic acid am de 9paa.

1-(2'-Chloro-6"-fluoro-3'-nethyl-bi phenyl-3-y1l)-1H ben
5-(1H-8-Pyrazobll p1 4 26E-hydyoxyethyl)diphedyl-3yda1 Hdtenzoimidazole 12e:

F 543 y bl 3 - e

B e e L

1-(2', 4" - D net hoxy- bi phenyl-3-y1)-1H benzoi m dazol e- 5-

carboxylic acid am de 35 9saa.

1-(2', 3" - D net hoxy- bi phenyl-3-yl)-1H benzoi m dazol e- 5-

carboxylic acid am de 9taa. 36

143 (5 Br ono- 2 fI ‘uor o- pyr| d| n- 3 yl) phenyl] 1H benzoi m

o o = o
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10

143-(2- Chl oro- pyri di n-3-y1) - phenyl] - 1H benzoi m dazol e-

5-carboxylic acid am de 9bbl .

1-(2' - Morphol i n- 4-yl et hyl - bi pheny1-3-y1)-1H benzoi m d

azol e-5-carboxylic acid am 9bbm 15

1- (3,5 -Di fluoro-2'-nethoxy- bi phenyl-3-yl)-1H benzoi m

i dazol e-5-carboxylic acid am de 9bbq.
5-Triﬂub|?6mgﬂﬁﬂa1t:-(izh(|1_féth)bb(gg"thwrbim’féﬁiw-'t%-ﬁl')yll-)-bbiizbﬁﬁmzﬁil@l12d

azpl.e-5-car | | . a .
To a 348189 45125 28HHA D25mng R TV B atesoasiedigho.22
mmob-ararthexgactorawad simeddodbibafteP#hich lodoethane (2.8 mmol) was
addeé{) §§Tr,'n§j\g§|§‘M%@B{ee%ggﬁﬁrgﬁyﬂémé%m. Ed’*z@%%%héf 2h& He
reactiqr) was M@ﬂ@d uehyRereg-intuwater SExtiestipn with fteAgast y1)
subs%éﬁh'%rﬁlﬁﬁ S Mﬂh‘t@f@ﬂpaﬁd@ﬂaﬁ)m}g ?ZJ‘@%@H t%’lhé@_%%ﬁogded the product in
60% Vb cho nI-BEIAP EIPHIE Shansr dnirs Da. Bl P 188425 Da, dev.
3.4 ppR) - 1-{143- (5-Brono- 2-f | uor o- pyri di n- 3-y1) - phenyl] - 14

benzoi m dazol -5-y1}- ethanol 9bbx. 35

(R) -1-{143-(2-Bronmp-5-fl uoro-pyridin-4-yl)-phenyl]-1H
Synthesiscoint empoundsytida, 12bh426 andoiig
T.o a l‘sg@’t&f‘i (Jeotf %n%rl@aé& id.ql)'.‘i’rgzo%lﬂﬂﬁl?yv}aso’ aM&éod %thﬁbﬁ’%@ |
dimettygjacetali2em) agrd-the dnikiire WaspstErsa als130 - averpight enditag seaction

follovidd By YEIMS! Tee pdadliomavas dtoppbéd bi/ pouring into ice/water and the
a e

-, -2' -Piperazin-|,-yl-Dbi nyl-3-yl)-1H benzoi m dazo .
resulfibg Biadiaidianis Gipd ¥ BRSOV ALIL) 48 GG DBEToRLCt which
was tisezl dirddly-ipithe naxi stepi nt er nedi ate which is then

depr ot ect ed.

(R)-1-{143- (2- Brono- 5- net hoxy- pyri di n-4-y1) - phenyl] - 1H
Synthesisofi isodazeless- y1} - et hanol 9ccc. 10

- = = = = | - H -
The dybyelorepinsd MG gRochibl ERER §E8 ffsstnbd WoPR MR .
heatgdio. reflyx o thys hpdfpiykarping NyidEe¢Rfde (prENyEs addep.and the
reactZ@bAItEiRaby BEMSATRIIAF0 PirtRo traces of starting material was seen and
the I\éﬁ%laifé'ﬁls r%%gqv?tcﬁﬁﬁl%cagcgﬁé ?&(lylfir?é bRy }ﬂ/%é?{/&é/sjf'?e_d]}ﬁ-opc?ungﬁ;/ with H,O
and a0 pagald4bér Byied-padrazxuymedveri jo dieaioe prathmdl - 1- A- b

i phenyl -3-carbonitrile 20 9ccg.

3-Chl oro-3' 455( R) - 1- hydr oxy- et hyl ) - benzoi m dazol - 1- A-b
5-Triflprepspetiwlol -(2ZdSHsoxazolyl)-biphenyl-3-yl)-1H-benzoimidazole 12b: LC-
ESI-HRMSLof M4+ How 8021163 T, idd1er 4oedh e bado¥d) 1 1bph

enzoi m dazol - 5-y1] - et hanol 25 9cci .

(R -1-{143-(2, 4- D net hoxy- pyri m di n-5-y1)-phenyl] -1H b
5-(1Hb8ZRyraiz0 b pH «(2--(5Lisidzond)-bYsieenyl Byl)-1H-benzoimidazole 12g: LC-

RS AT SR Aoda5%a Bl a1 PAsBELbed K 855

(R)-1-{143-(3-Fl uoro-pyridin-4-yl)-phenyl] - 1H benzoi m

| 5655 z anol 9ccl. 35
Syntﬁ%i‘_%lqifti%rgz -_%hl or o- pyridi n-4-yl1)-phenyl] - 1H benzoi m
The aRpms preppngd MighaebrcorRipr (1 eq) was dissolved in 100 ml Ethanol (99%)
and Hydrading Mehdrdfitequed) Wdsaddett. Ve Pbemeldad stiled aQkight at

azol -5-y1}-et hanol 9ccn, = 39 . .
room( (& Beraul A RERBHSN PREGIDYRteIta PIRHRA AP Be yagetion mure was
dilutetbivith thQodnd the- prickipiteite A@asdiltered off. The resulting product was dried in

- -(3' . 9 Dif 0- 2' - met hoxy- bi pheny1-3-y1)-1HDb
a va%%ﬁ%@gozg@gh&p&ﬁ% 5 9ccs.
(S)-141-(2', 6" - D met hoxy- bi pheny1-3-y1l)-1H benzoi m daz
5 T"géy?%@f- K (3FCS pvrsaoly bipheny S )1 ssnagimidasole 12
LC-ESHIHIMB. o IMrétihshews 19501347 Des aky #05. 132705 Da, dev. 3.7 ppm
-(6'-Fluoro-2'-nethoxy-bi phenyl -3-y1) - 1H benzoi m dazol
-5-yli-ethanol 9ccv. 15
(S)-141-(2', 3" - D et hoxy- bi phenyl-3-y1)-1H benzoi m daz
ol - 5-st et hanol 9ccx.

A ~ AN A r: v = =
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6- Chl oro-3' 45((S) - 1- hydroxy-et hyl ) -benzoi m dazol - 1-A-b

i phenyl -3-carbonitrile 9ddl. 20

3-Chl oro-3'45((S) - 1- hydroxy-et hyl)-benzoi m dazol -1-A-b

i phenyl -2-0l 9ddm

(S)-1-[1-(3' -Chloro-2', 6' - di4d uor o- bi pheny1-3-y1)-1Hb

enzoi m dazol - 5-y1] - et hanol 9ddn. 25

(S)-1-{143-(2, 4- Di net hoxy- pyri m di n-5-y1)-phenyl]-1HDb
5-(1H-B 2Ry raizoBA pi =(§'-Vﬂ-]-—39|bh&&olylPﬂﬂmenyl-:’»- 1)-1H-benzoimidazole 12f:

-] £ 143 -Difl uorox |é - 14 ben

LC—E&@I—,IF%M{f.oqﬁ?[yls'rﬂ?_sgpwgnﬁab@%%b%ga?c.X‘r &P?elnl)élﬂ)a dev: 4% ppm

(S)-1-{143-(3-Fluoro-pyridin-4-yl)-phenyl] - 1H benzoi m

5-(4,5 2Ry ans f BHrRRBR2 A2 methoxysbiphenyl:3-y))-1ibenzoimidazole
12i: dazol - 5-y1}- et hanol 9ddr. 35
To a 68utibnick43n{pduRal Sdrq50hd, .15 Inid)) iR ttcH (15nenE o°Oiwas

azol - 5-y1}-et hanol 9 } . . :
actdeflgftuanediaming f TbH-0 45y TREDIC BB Iy B0y Reastigavas
monitpedibgtd HONMR, StseR hefiolth Stktting nfbterial and product became identical at

TLC. TR RS {8a a0 T 7 ifRE s SR AN BiRBE R WAtRT Fhe

reactior] mixta'e-\Chs wooked! Lpratithoxtiy loicptede pnd 31074 NaDH isehdiginniTte

oraadE iGN AARENEIf D B8 ey e 504 congentste, Tho o
massewad PHiitee By s§icgigel sobpan ghmm@t@)égaphy&sing 30% )e/thylacetate in
hexaré bs(dlekiitbau@rish 121 @80g34498 BWrowhaaay P32 30.5-243.6°C. LC-

esH3RER BAR o 0B B G 9 17 153 Rpa oS

oi m dazol - 5-y1}-propan-2- ol 9eec.

5-(03%'401-@9%@&&)@4{?9 A é‘%gq%i-g@gmﬁy){-@-yl?ﬂ?ﬂ%&hz&%i%%le 12
4

orm ropan-

To thesplyton ef 9as (0.4og.d).B6 phwal) Brek Trimetiysikyheyanide 40.81mb2.28

PINRB 1) Ras AR ytterbium(llrif t honate (0.04
mmolf PAYIS L) fles RERS yterumiflromethanesulphonats (0,94
0.076 mmpg! agQ_Czaaqj reaetfon mixture was allowed to warm to rt and was stirred at

the s@mieltemperdtupsArEdrstirring fdr PRealy thedstattinglinake i Ya¥ sidgamed and

| -5- A proﬁga%;rz- oL %m Tﬂ% ccsﬂ@%und IS S%ﬂ{ hesi zeﬁ .
9ave\d R HHPBR SHPp ¥ gsifft e SRMBPGHIT A 1VaSs WREkeS P in
watedelpooifect sgstem and to deprotect the -TMS group the crude material was

iy i e h ]
takerﬁlé’ll %&&géﬁ? qagpérﬂ-lli{)l :\Rgépsg% _epcf%g% ghﬁeégéfrl? 2 Rhethet th&ﬁé%%g of
-TMSgroupgdothe cesdiant Beagtionroixyiei apaium Dicarhsmaty splutipntyeas added
and a;t‘iiéﬂt%@égl' it %af%ﬁé)drﬁ&fégﬂﬂ'tgi%@ﬂ/l 19661 H’ he olrganicllayelr I_\|/_vas washed with
water mﬁé&;gi bydér)(lep ,egy%rgafaje@ {lﬂ%gg@_g&g%‘ﬁ t&%Yve_ t%_epr}r_e progl%’]t,ZI?/lP 116.5-
123.8CChl or 0- 3' 45- ( 1- hydr oxy- 1- net hyl - et hyl ) - benzoi m dazol

-1-yl] - bi phenyl-3- carbonitrile 9eel.

2-[1-(3" -Chloro-2',6"-di fl uoro-bi phenyl-3-yl)-1H benzo
5-(1-Hydoayoprop42tyayl)-dp@'rnrethioxy-Biphenyl-3-yl)-1H-benzoimidazole 12k:
To o o] e TSR R e
bromjde:4 » " iBvesMBovag addeghalroruise ansoeagtion mextpee sirsed at rt for 3
hoursz. P%cgi@ﬁ‘v@%s rEr)liofnlitored by TLC. _Afteg thelcom letion_of lrle_l_act:)tion, the excess

. 2- upr Q-pyridi n-3-y1) - phen - enzoi m
oriongis 0] wEs Aised i SRR GEpTRE BT op SRien and
produdi@wsradteal widd ehidaofotal The 306del whd PRiribed tleugh-ddldmprsing 1%
meth3iiolia Sh/osRLF% At b GrES RV L shous 355 4gg pa. Cale
355.14465p1Dapiepans Ppol  eep.

2-{143- (3-Chl oro-pyridin-4-y1)-phenyl] - 1H benzoi m dazo

| -5-y1}-propan-2-ol 9eeq.

2-{143-(2-Chl oro-pyridi n-3-yl)-phenyl] - 1H benzoi m dazo

| -5-y1}-propan-2-ol 9eer. 20

241- (2' - Mor phol i n- 4-yl met hyl - bi phenyl-3-y1)-1H benzoi m

i dazol -5-yli-propan-2-ol gees.

241- (3", 5 -Di fluoro-2'-net hoxy-bi phenyl-3-y1) - 1H benzo

1 N e~ 1 ISR



R Rni 11a 9z CN HC(=NOH) Et H 11b 9y CN HC(=NOH) Me H
11c 9x CN HC(=NOH) OEt H 11d 9y CN HC(=NOWVE) Me H 1le
9x CN HC(=NOWe) OEt H 11f 9v CN HC(=NOWVe) O Pr H 11g

9v CN HC(=NOH) G Pr H 11h 9s CN HC(=NOWVE) OMe H 111 9s
CN HC(=NOH) Owe 49

5-(N-Hydroxy-carboxamidinyl)-1-(2'-methoxy-biphenyl-3-yl)-1H-benzoimidazole
12h:

To the solution of 9s (0.2g, 0.61 mmol) in EtOH (10 ml), hydroxylamine hydrochloride
(0.07g, 0.98 mmol) and 2M aq sodium carbonate (1eq.) were added and the reaction
mixture was stirred at 75 °C for 16 hrs. Ethanol was concentrated, and material was
taken for purification by column chromatography by using 25% Ethyl acetate in Pet
ether. LC-ESI-HRMS of [M+H]+ shows 359.1499 Da. Calc. 359.150801 Da, dev. -2.5

pPm

Analogously to compound 12h, the compounds 12ha-12han in the below Table were
or are prepared:

HO. NH
N
N
\
N
RO
)ﬁ AN
Y\Z//W

lRm

No. Starting X Y V4 w R° R™
Material

12ha 9u C C C C Cl H
12hb 9v C C C C OiPr H
12hc 9x C C C C OEt H
12hd 9y C C C C Me H
12he 9z C C C C Et H
12hf 9aa C C C C OMe F
12hg 9aea C C C C-OMe OMe H
12hh 9afa C-F C C C OMe H
12hi 9aga C C C C-F OMe H
12hj 9aha C C C C-Cl OMe H
12hk Qaia C-Me C C C-F Cl H
12hl 9aja C C C C-F Cl Me




H 11j 9t CN HC(=NOwe) CN H 11k 9t CN H(C=NOH) CN H 111
9c CF3 - (C=NOH)Me H 11m 9c CF3 - (C=NOwe) Me H 11n 9r
Acetyl C(=NOve)Me CN H 110 9r Acetyl C(=NOH)Me CN H
*For ill and ilk no DI BAL reduction was necessary.
Exanpl e of DIBAL reduction o0 CN group: 10
(g =Methyl=bipheny1-3-yi)F tHbenzor m dazot g-5-carba
Ngeh/ﬁte?"'ilm/ on% sol ut i of| 9v £510|nyg, ,,1. 64 m‘rg& in gm
dry| Wikkerial 10 ) at| -78C vvas added sol ution of BAL-H
b L 1.8 Min tofuene 9 npol ) [and _al T ojwe
12'5"”;10@ Paka 40C \_A_Ei lLe th' qu'wn f an’) h. Thfg reacti QMe H
12hh Xt uLglavas qQuemehed wig h MeOH €¢0.5|m.) c 44| di bieed H
Wth chlof orm (50 niL d Rochelle galt solution_whileg
1200, 93(Ras &, N : Th?e &t ganic 1 ayer was sepatatel, Br
12bpshedana t h briCne, dried ovier Na2SO} and concent Fated| Br
12hg, 0T ¥gaf! oM ge 10V (R0 0. 00 a5 Reke VALY .
S Ul U aitu LY VIS CTANCTITT Ao OU\JII 1T Ul It 1TTC AL U C'J
12w t hoBapaurifi €ati on. % Exanpl eCof oxi @eCformatiGh: In H
a solution|of conpound 10v |(125 ng, |0. 40 mmF)ipérgzi e
12R$ hanehqd 6| mL) cat OC was added @yri di neQ 48 nu, 780 H
mml ) and hydr oxyl am ne hydlrochl oride (33 ng, 0.%8
120l ) oWk 1 € stiprring fo 3 |h. After congentratigfye i CE R
cot ¢ water [was added and [CE 10 resutting white
12hveci Basat ¢ whsClilter® washeed with dS diethyF H
126V her gapd driegd under Ig gh vacugm to fuyrpi sh| oxpyr 11 F
%&( 50 nl? B89 as white solfid, MP-222.2-224.9C
12 :nrpp% Sf | 0- Mot hyl - oXi flor ion!To sol ut i ONeof H
12Rpnpogakh 10v(E25 ng, 0.0 nnol )cin ethapl (6 ngHat H
C wag_ 15 add rirdine (4 0 nmupl and
1202+ hot3 B n &ngyo hl-oti ,(m (g%:m 0- mEm)fm ahd H
12kadal owWedzd o| conl t 0o RT-GiMd € stiMring fOIC4 h Ttwle -
react m xture was concentrated and ified b
12'}?& mgg%‘?*.r'wat ogr aphy (g'oa ng "“Oént hyl agm atelin hexane 1
12hac af Poaal QX n@ ether INf (50 @, 36% & whjte $olid H
12045 logdg, 110 98 20 Thq\lfol I ovvi@g C( rrpogénds ner e H
preaareu astng—the—sare—condit+ons—as nentioped—above
12hae( ' 9€aady| - bi Phenyl- 3G/1) -|1H Benzoi|ni dé&zol et 5-c@kbald H
ehyde oxime 11 a: White soljid. MP 224-230C (4-Morfo-
12haf 9faa C C C C H
linyl)-methyl
12haj 9jaa C-F C C C OMe F
12hak 9kaa C C C C NHSO,Me H
12hal 9laa N C C C F H
12ham | 9maa C C C C OMe Cl
12han | 9naa C C C C C(=0)NH, H

1-(2'-Chloro-biphenyl-3-yl)-N-hydroxy-1H-benzoimidazole-5-carboxamidine 12ha:

LC-ESI-HRMS of [M+H]+ shows 363.101 Da. Calc. 363.101264 Da, dev. -0.7 ppm

5 N-Hydroxy-1-(2'-isopropoxy-biphenyl-3-yl)-1H-benzoimidazole-5-carboxamidine

12hb.

1-(2'-Ethoxy-biphenyl-3-yl)-N-hydroxy-1H-benzoimidazole-5-carboxamidine 12hc.

10 N-Hydroxy-1-(2'-methyl-biphenyl-3-yl)-1H-benzoimidazole-5-carboxamidine 12hd.
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25 1-(2' - Methyl -bi phenyl -3-y1)-1

H benzoi m dazol e- 5- car bal dehyde oxi ne 11 b: LCESI - HRVMS

of [ MtHfr shows 328. 1434 Da. Cal c. 328.144987 Da, dev.

-4.8 ppm

1- (2' - Bt hoxy- bi pheny1- 3-y1) -aH- benzoi ni dazol e- 5- car bal

dehyde oxine 1lc: LC-30 ESI-HRMS of [ M-Hfr shows

358. 156 Da. Calc. 358.155552 Da, dev. 1.3 ppm1
1-(2'-EtAyH-bigHesyl - 3byl)Whgﬂﬂo@-ﬂﬂ)bénid)ihﬁdaﬂble-S-carboxamidine 12he.

m dazol e- 5- car bal dehyde O0-net hyl -oxi nme 11d:

LC- ESI - HRVB of [ MEN+ shows 342. 1595 Da. Cal c.
1-(5"-FH2ore2baietbaxy déphend-3-yhpNiBalirdxy-1H-benzoimidazole-5-

carbo&%m &pgogzhggp lﬁgvﬁ %}L@H;PEH&% 377.1418 Da. Calc.

377144378 DRy . df 1 pRman+ shovvs 372.1729 Da. Cal c
372.171202 Da, dev. 4.6 ppm 45

1 (2 -1 sopropoxy- hi phenyl-3-y1) - benzoi m dazole-5-ca_ . .
12 FisDineton Srhamir S D by oxy s ke hegeitlge ofavp raarboxamidine
12hgs h@AE SBERMS 4 [MaH]€3hows 3. 163%68D2. Dalc. 389. 1621366|®m dev. 3.7

1-(2' - I sopropoxy- bi pheny1-3-y1l) - 1H benzoi m dazol e- 5- ca
PPM | pal dehyde oxinme 11g: LC ESI-HRMS of [ MtH] + shows
372.1709 Da. Calc. 372.171202 Da, dev. -0.8 ppm

-(3'- I 1 eba

o P R AR B e

Carbghmdlsls@mte Da. Calc. 358.155552 Da, dev. 1.3 ppm 10
1- (2 - Met hoxy- bi pheny1-3-y1) - 1H benzoi m dazol e- 5-car ba

142"[@ éf "Q"XI gsxsi—heﬁgncﬁgi-y %yég ;yp%eﬁgoﬁléag%'lé- 26

carbe((ﬁfmd]ymn’mmj phenyl - 3-y1)-1
H benzoi m dazol e- 5- car bal dehyde O-net hyl -oxi ne 15 11;:
LC ESI - HRMS of [ MtH] + shows 353 1393 Da. Calc.

1-(2' ¥ dona-62>peetbaxydiphenyl-3- -ywpMrhydroxy-1H-benzoimidazole-5-

carb&xé%ldlﬁé% bi phenyl-3-y1)-1H benzoi m dazol e-5-car bal d
ehyde oxi ne 11k LCESI - HRMS of [ MrHfr shows 339. 1229
Da. Calc. 339.124586 Da, dev -5 ppm 20

1-(2' - Chlord-6:-fi TUbfrblmrrn@myh Wdr& Ah)H-bepbeinvidazole-5-
A oré ]dl LC— ESI -) X M)tll—Ifrnshguws e

e oxl ne 111
Carb%é%m@ a%q( Cal c. 396.132371 Da, dev. 0.1 ppm
143" - (5-Tri fl uor onet hyl - benzoi m dazol - 1-y1) - bi phenyl -

2
TR ANE oo I TR ot
carnganWme 12hl. ’ '
1- (2 - C,yano bi phenyl- 3-y1)-1H benzoi m dazol e- 5- acet yl

1-(2', &BE |¥ oX bypq%!l;aé’gyﬁl ' ar;oxy-gl-{[[)ggp%{g@%]asze- -carll)oxamldlne

12hm.- (2' - Cyano- bi pheny1-3-y1) - 1H benzoi m dazol e- 5- acet yl

oxime 1lo: LGC-ESI-HRMS of [MFH + shows 353. 1402 Da.

Cal c. 353.140236 Da, dev. -0.1 ppm 35 Exanple 4
1-(2',3-Dimetihexyrbipheny e¥-yheN-dlydroxydif:benZoimidaizbterdb raprboxamidine
12hnconmpounds were prepared from compounds that were

syntheS|zed in the above exanples. The detail ed

synthesis is described below. 46 Cnpd No. Starting

i E s L R
carbgxamidine; %}ﬂ-azol yl CH(OH) Me 12f

1-[3-(2-Bromo-5-fluoro-pyridin-4-yl)-phenyl]-N-hydroxy-1H-benzoimidazole-5-
carboxamidine 12hp.
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9aj 3-pyrazolyl 3-pyrazolyl 12g 9ai 3-pyrazolyl

5-isoxazolyl 12h 9s C(=NH) NHOH Owve 12i 9ar

2-(4,5-di hydro)- imdazolyl Owve 12 9ar CH(OH) CN Owe

12k 9ar CH(OH) CECH Owe Synt hesis of conmpounds 12c-e 5

General procedure for the NaBH4 reduction of ketones:

. (Jb eq) were dissolved jn MOH %100 mt%_‘ and .
1-(2 ﬁaﬂlﬂmr B)P'Wd‘tv'z?uu'éd\’-m#r?mw benzqipaidaggla-rarhayamidine
12hqf ol | oned by LCM5S and when finished it was quenched

with H20. Extraction with EtOAc, dried with MgSO4 and

evaporated to give the crude product. Colum
1-(2',6hDicisliongiphgny 534yl NHhy droRgM H-denz oirhixl aaal e-Scoanboxamidine
12hrl2c 1(:) and 12e, respectively.

5-Trifluoronet hyl-1-(2'-(1-hydroxyethyl)-bi phenyl-3-yl

) - 1H benzoi m dazol e 12c: LC- ESI-HRMS of [ M+H| + shovvs

y@é %34(& %eﬁetm ﬂ%gh&ﬁ? 1HAS¥nzoimidaRole

carbyx MBR AN JibdEaohd B Eea e it %F&ﬁpﬁn%n%rﬁg re

interrdédiale’ @hidbeais thah depﬁﬂéctéa.1536 Da dev. 1.5 ppm 47
5-Trifluoromethyl-1-(2"-(1-ethoxyethyl)-biphenyl -3-y1)
- 1H benzoi m dazol e 12d To a solution of 12c (0. 88g,
1-[3-(2- lBommSametlnaxryypwwr( 4y rphenpld-Nebiy ddoyatHberaoimidazole-5-
carb @dﬁme reaction was stirred for 1h after which
oet ane (2.8 mol) was 5 added. Stirring was
nar nt ai ned overni ght. LCI\/B showed 70% product and the
1-[3- Ez;ehwmsmmqs)gﬁ nug-yPyp R IT-Nhi 8fsxy@ Hebenzoimidazole-5-
ractio OAc and subsequent!ly col umm
carbeﬁ?'&'r‘g'f‘ﬁo hy 5% MeOH /CH2Ql 2 af forded the product
in 60%yield.: LCGESI-HRMS of [ MFH] + shows 411. 1698

2 OB i 0 PRI R

carbg&gnﬂdmeqbZh\h 70 M DVF was added Di et hyl f or manmi de
di nret hyl acetal (2 eq) and the m xture was stirred at
,120C oyernight and the reaction followed LCVS. The
1-(4 rFé'dE'EQ'3nmﬁég°§¥@¢e'é%"lb'y3'r¥90’r’rhvgirPKVo1 K- P@mratrerda&:%eﬁne

carboRamidimet12Hx.precipitate was filtered off and dried
under vacuumto give the product which was used

directly in the next step. Synthesis of isoxazoles The
1-(3' - “ihdoro2f-bydraxy-bipterg - hyh thydro gy -dédi-beazoimiskmable= 8-
,i\ﬁﬁH and 20 heated to reflux. To this
carbhﬂﬁr?lgd(ryl am e hydrochloride (2 eq) was added and the
reaction nonitored by LCMS. After 30 mn no traces of
1-(3' -ﬁrﬂbréageﬁaffﬁfdrél-b%‘éwﬁs IRAhy AoX\EPH-BER2Ji ﬁﬁ&dﬁﬂel-fﬂ
vacuo he resulting solid was washeéd thoroughly wt
carbepgmidinentghdes aq and then dried in a vacuum oven to
gi ve the product.

113G iR #aégvrc‘eid"?vm&é*’d%W Bsigidaoe-5-

carbagamidige 12haaCal c. 406 116721 Da, dev. -1 ppm
5-(1H 3-Pyrazolyl)-1-(2'-(5-isoxazol y1) - bi phenyl - 3-y1)
- 1H benzoi m dazol e 12g: LCESI - HRVS of [ MtHfr shows
1-[3-(423ﬁtfllﬁ!!9rwyﬂde\n&-yuﬂg!ewihe!d1woxaew- nzoppidazyle-5-
carbS¥Xami@ines1 ZHamyr azol es The above prepared M chael
acceptor (1 eq) was dissolved in 100 m Ethanol (99%
and hydrazi ne nonohydrate (4 eq) was added. The
1-[3-(8-Fluore-pyddisi-4-yi ephenygl]-N-bhtiray -1 Aldbenzointddatolees- A
pitate was observed and the reaction
carb?nﬁé’%d@@m%h% diluted with H20 and the precipitate
was filtered off. The resulting product was dried in a

1-[3-(54?%@5}0835?%&943”yﬁh%hﬁqw PYerbdxy-1H-benzoimidazole-5-

carboxamiging;tAhad. - bi phenyl - 3- y1) - 1H benzoi ni dazol e 12a:
LC ESI - HRVS of [ MtHfr shows 405. 1342 Da. Calc.
405. 132705 Da, dev. 3.7 ppm 48
5-(1H 3-Pyrazol yl)-1-(2' - (1H 3- pyrazol yl1) - bi phenyl- 3-y
1)-1H benzoi m dazoI e 12f: LG ESI - HRI\/S of [ I\/H—|] + shows

ALY A PSS P~ ~ o ANSSN A PN A AN PN
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To a solution of conmpound 9ar (50 ng, 0.15 mml) in
CH2A 2 (1.5 nL) at OC was added et hyl enedi am ne (100
pL, 0.15 nmol) and stirred for 30 m n. Reaction was
noni tored by 1H NWVR, as ft of both starting materi al
and product becane identical &%t 10 TLC. Then NBS (28
nmg, 0.157 mmol) was added and stirred for 12 h at RT.
The reaction mxture was worked up with ethyl acetate
1-[3- (imtihl&%-bwwirﬁalyl) pRsny([e-hgtgexy-a H-B¥RzoiniglansRhsd
b (lixrl n€2 dried over Na2SO4 and concentrated. The
car 8’5%’% S hﬁﬁs purified by silica gel colum

chr omat ogr aphy usi ng 30% et hyl acet at e | n hexane as

Ry {8 b 4 ey g A 0 THESnElBen b

carbogamigding 12Vef. 171536 Da, dev. -5.2 ppm
5- (Q/ano hydroxy nmet hyl ) - 1- (2' - met hoxy- bi pheny1l- 3-y1) -

, n20| To the utjon . 250,
13- 5 g 7 - Hisshery babhgnur g By idrasy (-5 ehebimpiczgole-5-
carbmhﬁdnnle 12Bdj(5 m ) was added
ytterbiun(ll11)trifluoromethanesul phonate (0.04g, 20
0.076 mmol ) at O0C and reaction m xture was allowed to
N-Hygsoxy t1e( 2 methanesulfonytamisoabiphenyd- 3y ) t1dfrbenzoimiclazole-5-
carb&éﬁ{d g.ﬁH for 2 h, all the starting material was
onsurne gave a mmjor nonpol ar spot which was the
-OTI\/B conmpound. It was worked up in water/chloroform

1-[3- (SZCFILﬁfPoaﬁﬁ'lﬂm 3sPyph ilawlnydif -JHOWENEdifidaZ6R-5-

carbgRaydier taalsCh EStHRMS Rk, S S8 a2st s s

348.126063eDa edeul. tla®ppreact i on mi xture, sodi um bi car bonat e
sol ution was added and at neutral pH it was extracted
into DCM | ayer. The organic | ayer was washed with

1-(5' mleroﬂﬁomeihedy@pbenmle -y Moy -Urdenzoimidarale-5-
carbSké(ﬁn&'h“’e Qﬂaen_pr oduct, MP 116.5- 123.6C. 30 5-(1
- Hydr oxy- pr op- 2 ynyl) 1 -(2'-nmethoxy-bi phenyl -3
-y1l)-1 H benzoi m dazole 12k: To the solution of 9as
3- [51(N ero@caﬂomh)dd»yl) Bkalﬁzbaﬁ.dﬁzblatylglﬁu henyl-2- carboxyllc acid
am|d nyl mgnesi um bromde (4.5 m (O [)) was added
&r e and reaction mxture stlrred at rt for 3
hours. Reaction was nonitored by TLC. After the
conpl etion of reaction, the excess grignard reagent
Exa guenched Wi th saturated amoni um chl oride sal ution
35 product extracted with chloroform The crude
Synt%glqujr Xazde$ hr ough col urm usi ng 1% net hanol in
chl oroform as el uent. LC ESI-HRMS of [ M+HE hows
/355. 1456 Da. Calc. 355.144653 Da, dev. 2.

HTS (N—Hydroxy car boxam di nyl) - 1- (2' - met hoxyy
y benzoi m dazol e 12h: To the sol ution of ¢
( 0.%1 mmol) in EtOH (10 m), hydroxyl am N

¢hl opi deP- Bollq@ﬁm@‘ony)lrrgghyﬂmcya@ﬂg 2M aq

chr omat ogr aphy by using 25% Et hyl
LC- ESI - HRMBlapfetiiaat] + shows 359. 14
359. 150801 Da, dev. -2.5 ppm Anal ogoxsT y=<%
% coound 12h, the conpounds 12ha-12han in the bhel ow
~Fabl e were or are prepared: No. Starting YnateM al X
nZ W 12ha 9u CCCC O H12hb 9v CC C CPIPr H
2h09xCCCCCEtH12hd9yCCCC R"

=X
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Me H 12he 92 CC C C Et H 12hf 9aa C C C C Ow F 12hg
9aea CC C COM OWe H 12hh 9afa GF C C C Owe H 12hi
9aga CC C GF Ow H 12hj 9aha C C C G Cl Ow H 12hk

9aia CGMe CC
54

3'-(5-Oxazol-5-yl-benzoimidazol-1-yl)-biphenyl-2-carbonitrile 13a

Sodium (0.21g, 9.3mmol) was allowed to react with ethanol (10ml) under nitrogen. To
this solution, compound 10t (1.0g, 3.1mmol) was added. After stirring for 30min, p-
toluenesulfonylmethyl isocyanide (0.75g, 3.7mmol) was added and the resultant
mixture was stirred at reflux overnight. The solvent was removed under reduced
pressure and the residue was partitioned between water and dichloromethane. The
organic layer was washed with brine, dried over sodium sulfate and concentrated
under reduced pressure. The concentrate was purified by column chromatography on
silica gel eluting with a mixture of ethyl acetate and hexane (4:1 v/v) to afford 13a
(95mg, 43%). Mp 222-226°C

The following compounds are prepared analogously:

1-(2'-Methoxy-biphenyl-3-yl)-5-oxazol-5-yl-1H-benzoimidazole 13b from 11s.

1-(2'-Isopropoxy-biphenyl-3-yl)-5-oxazol-5-yl-1 H-benzoimidazole 13c from 11v.

1-(2'-Ethoxy-biphenyl-3-yl)-5-oxazol-5-yl-1 H-benzoimidazole 13d from 11x.

1-(2'-Methyl-biphenyl-3-yl)-5-oxazol-5-yl-1 H-benzoimidazole 13e from 11y.

1-(2'-Ethyl-biphenyl-3-yl)-5-oxazol-5-yl-1 H-benzoimidazole 13f from 11z.

Example 6
Synthesis of compound 14

9ffb

Cl



CFd H12hl1 9aja CCCCF A M 50 No. Starting
Material XY Z W 12hm 9aka C CGOMe C C Ove H 12hn
9ala GOMe CC C Ov H 12ho 9ama N C C C F Br 12hp
9ana C N C C F Br 12hq 55

4-[1-(5'-Chloro-2'-methoxy-biphenyl-3-yl)-1H-benzoimidazol-5-yl]-pyrimidin-2-
ylamine 14

Compound 9ffb was treated with DMF-DMA as described in Example 1 for the
preparation of intermediate H to obtain the above enamine.

5 To a solution of P (2g, 4.6mmol) in ethanol (20ml) was added guanidine hydrochloride
(0.82¢g, 13.9mmol) together with aqueous sodium hydroxide (2.8ml, 10M) and the
resultant mixture was stirred at reflux for 3 hours. A crude product precipitates upon
cooling. This is isolated and purified by column chromatography on silica gel using a
mixture of dichloromethane, methanol and aqueous ammonia (97:2:1) as the eluent.

10 Yield: 160mg (8%). LC-ESI-HRMS of [M+H]+ shows 428.1296 Da. Calc. 428.127813
Da, dev. 4.2 ppm



9aoa CCCCF F H12hr 9apa CC C CC d H 12hs 9aga
CCCCPiperazin-1- Yl H 12ht 9ara C N C C Ow Br
12hu 9asa CGC N CCF H 12hv 9ata CC C GF Ow F
12hx 9aua C CGF C C Ow

56
Example 7
Synthesis of compounds 15 and 16
0O
0O 0O
N N
> >
N N
m-CPBA Ac,O

\ R\/OH
N N

HO.
I
N
> NaBH,
N

NH,OH, HCI
OH
\ ~/—OH N\
N %

15

-~

\ /" —OH
N

16
5 Synthesis of intermediate Q
To a suspension of the ketone (WO 96/33194) (15.0g, 47.9mmol) in dichloroethane
(450ml) was added meta-chloroperbenzoic acid (26.0g, 70%, 105mmol) and the
mixture was stirred at ambient conditions over night. The mixture was partitioned
between saturated, aqueous sodium carbonate and dichloromethane. The organic
10 layer was dried and evaporated to dryness. The solid residue was washed with water
to afford Q (11.5g, 73%)
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H 12hy 9axa CGCI C C C OH H 12hz 9aya CGC CCCF FH
12haa 9aza N GOMe N C OW - 12hab 9paa NGF CCF H
12hac 9caa CNC CF H 12had 9daa C N C C d H 12hae
9eaa N C CC 57

Synthesis of intermediate R

A mixture of Q (11.5g, 35mmol) and acetic anhydride (200ml) was stirred at reflux for 4
hours and was then left at ambient condition over night. The reaction mixture was
concentrated under reduced pressure and the residue was partitioned between
saturated, aqueous sodium carbonate and ethyl acetate. The organic layer was dried
and concentrated and the concentrate was dissolved in a mixture of THF and methanol
and treated with activated carbon at reflux. The mixture was filtered through celite and
the filtrate was evaporated. Recrystallisation of the residue from methanol afforded R

(29)

1-{1-[3-(2-Hydroxy-pyridin-3-yl)-phenyl]-1H-benzoimidazol-5-yl}-ethanone oxime
15
This was prepared from R as described in Example 3. Mp 220-223°C

3-{3-[6-(1-Hydroxy-ethyl)-benzoimidazol-1-yl]-phenyl}-pyridin-2-ol 16

To a solution of compound R (0.5g, 1.5mmol) in a mixture of DMF (9ml) and methanol
(1ml) was added sodium boronhydride (120mg, 60%dispersion in mineral oil) and the
resultant mixture was stirred at 60°C over night. The cooled mixture was poured into
ice-water and saturated, agueous ammonium chloride was added. The precipitate was
filtered off and purified by column chromatography on silica gel eluting with a mixture
of dichloromethane, methanol and aqueous ammonia (90:9.9:0.1) to afford the desired
product (0.1g). Mp 133-137°C

Example 8
Synthesis of compounds 17 and 18

1)NaH 2) Etl

17 18
1-[1-(3-Benzo[1,3]dioxol-4-yl-phenyl)-1H-benzoimidazol-5-yl]-ethanol 17.
This was prepared from compound 9au analogously to compound 16



10

A H 12haf 9faa CC C C (4-Mxrfo- linyl)-nmethyl H

12haj 9jaa GF C C C Ow F 12hak 9kaa C C C C NHSO2Me

H 12hal 9laa NC C CF H 12ham9maa C C C C Ow C

12han 9naa C C C C C(=0) NH2 H

1-(2' - Chl or o- bi pheny1-3-y1) 38 hydr oxy- 1H benzoi m dazol

e- 5- carboxam di ne 12ha: LC- ESI-HRMS of [ M+H] + shows

363. 101 Da. Calc. 363.101264 Da, dev. -0.7 ppmb5
1-(3-Behl [ 03t dx ORA-yil-phiengPesy 1 eithoryethyl) M H-béhz bienidaizolel18
This §48) B porat gl ”edjﬂ‘ﬁ' d isation wi umhydride followed

Yag prepaigs IRBicp kR 193t 4 BY IRPIRIAISRYON WDl L8P
by alleyl&ticramitbratinyldidide L&img.standard conditions. LC-ESI-HRMS of [M+H]+
shows 387.1705 Da. Calc. 387.170868 Da, dev. -1 ppm

Example 9
Synthesis of compound 19

Ni, H, NH HC(OEt),, H*
THF
X =
P \

N Cl 19

)\O)OK@NHz )\O)OK@N»
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1-(2' - Et hyl - bi phenyl-3-y1l)-N hydroxy-1H benzoi m dazol e
- 5- car boxam di ne 12he.

1- (5" - Fluoro-2' - met hoxy- bi pheny1- 3-y1) - N-hydr oxy- 1H be
nzoi ni dazol e-5- 5 carboxam dt%he 12hf: LC ESI - HRMVB of

& H + shows 377 %418 Da. Calc. 377.141379 Da, dev.
Synthesispfintermediate

Toa éo(u%onfbf-l@!m%'y‘lmﬁyhIbr@@ermfébénz/détegil hydr q%rﬂrhbbemlz\mnm (100ml)

was (BRI SRR EEOE 4 ol et 3ari ey e 8 40

49 3mpwl) and the mixture was stirred at 40°C over nlght The mixture was poured into
. 'l or:.0-.2' -
|ce—\/\/r].?’£%ri?’arﬁc.gg1%ocfl.§/_ %Qtfdﬁﬁ% J%}?f% éfl%@r%ﬁ%ﬂa%&ra{)hly B silica
gel eluting' with adnistuee st I%S%Sﬂi% iapAdigyaingd 2i3 YV Nihgiersh§ (4.Adbe

nzoi m dazol e-5- carboxam di ne 12hi.

-(2'-Chloro hoxy- bi pheny1-3-y1)-N hydroxy- 1H be

Sy"tﬁﬁé'isrf?fdgi%ﬂ"ée‘g'atﬁr boxami di ne 12hj. 20
This Wa Prefinledranddogdushp tonbernmetidtel Q kif Example 3- y1) - N- hydr

oxy- 1H benzoi m dazol e-5- car boxam di ne 12hk.

1-(6'-Chloro-2'-fluoro-3'-nethyl-bi phenyl-3-y1)-N hydr
Synthesisiof intermédiateklol e- 5- 25 car boxani di ne 12h1.
A mlﬁgf(ezoﬁ'f' ?gg?bfdmoxaao ?nehﬁ%t rﬁowwéé RYHEQ6Y obbE REMNZGNM. Then

zol e-
the rgagtipn mixtune e exncantistrsh ynder redcrd Ryersxs and- the igsidke was
dilutd e i &-wafer examddidtealkalife I:E addition of saturated agueous sodium

carboy st ST PrANFIESR S MRt ot Archounadhe hinn slstiatidrahy on
silicalgd] 2lythig With launixturki gileting Bcataté Jark Iy dinoXy3 ) ke affoidi (0.8g)

dazol e- 5- car boxam di ne 12hq.

1-(2',6" -Di chl oro- bi phenyl-3-y1)-N hydroxy-1H benzoi m
Synthiesis| of intermedinterVdi ne 5 12hr.
Toa %Wu@h@fw éo f?:% PBQ%?&I I éthéhopcz@ﬂﬁw/és%dﬂéb Iié’h&ﬁNFc‘Rel

I m dazol rboxam | ne ompound i s
Cata|)§§1rﬁr}§’e@iezr€'éftqfﬁa‘(VQ%@’CNQB@BatﬁF'MFMh%blp %K?élf Wéﬂ%ﬁ%‘ had ceased.

Filtra¥ibh ¢firoughtdedite degeobgstatidn df the solvent from the filtrate left V,
- Br ono- 5- net hoxy- pyri di n- 4-y1) - phenyfi - N- hydr oxy

quang%ivé nzoi ni dazol e-5- car boxani di ne 12ht .
143-(2- Chl oro- 3-fl uoro-pyridi n-4-yl)-phenyfi - N-hydroxy

P yfend SRS St

isoprap @steli 19 dazol e- 5- car boxani di ne 12hv.
Toa %uéﬁenﬂ)h‘@f v @ gdret ’ﬂﬁ?ﬁ(ﬂ thﬂ'}ﬂf‘{%rﬁr )¥nds &bd@fdjfr@ﬁﬁyllbhﬁ@formate

0 e-5- car boxam di n
(1. 05’% é@@ﬁm%ls)@ng a [VSQ)?WBQLHH@EFI' Oy%f‘ﬁsuﬂp'ﬂ'ﬁcﬁ%qwqm%é‘?ﬁu”am
mlxtuZ@NmsoaimicEatﬁeﬂQﬁlfmmd The sbAlnt wals rkmoved under reduced

presé%%@g]hgggéiépg%sdé%t g{lgﬁi‘gaﬁhenr{%w Y&iald Oyd raa)l%ous sodium
carbdride ( Phelo@aree layey wagrdrieddamd Bogdgntraied whp-the lopdcentyate was

wastigae FEGW?F %@g%&oﬁ&%bwwhenyﬁﬁydr oxy- 1H-be

nzoi m dazol e-5- carboxam di ne 12hab. 35

143- ( 3- Fl uor o- pyri di n-4-y1) - pheny1lFN- hydr oxy- 1H benzoi

m dazol e- 5- car boxam di ne 12hac.

143- (3- Chl oro- pyri di n-4-y1) - phenylFN- hydr oxy- 1H benzoi

m dazol e-5- carboxam di ne 12had. 53

143- (2- Chl or o- pyri di n-3-y1) - phenyfi - N- hydr oxy- 1H benzo
i m dazol e-5- carboxam di ne 12hae. 5

N- Hydr oxy-1- (2' - nor phol i n- 4-yl net hyl - bi phenyl-3-y1)-1H
- benzoi m dazol e-5- carboxam di ne 12haf.

1- (3,5 -Difluoro-2'-nethoxy-bi phenyl-3-y1)-N hydroxy-

1H benzoi m dazol e-5- carboxam di ne 12haj. 10

N- Hydr oxy-1- (2' - et hanesul f onyl am no- bi phenyl-3-y1)-1H
- benzoi m dazol e-5- carboxam di ne 12hak. 1

43- (2- Fl uor o- pyri di n-3-y1) - phenyl ] N- hydr oxy- 1H benzoi m
| dazol e-5- 15 carboxam di ne 12hal: LC ESI - HRI\/S of

I PN AN A PN P~ ~ 1 PN AN A PNISNONSNY PN A ~~
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1-(2' -1 sopropoxy- bi phenyl-3-y1l)-5-o0xazol -5-yl1-1H benzo
i m dazol e 13c from 11v.
1-(2' - Et hoxy- bi phenyl-3-y1l)-5-o0oxazol -5-yl-1H benzoind
azole 13d from 11x. 20
1- ( 7- Met hyl - bi pheny1- 3-y1) - $®xazol - 5- y1- 1H benzoi ni da
zole 13e from 11ly.
1-(2' - Et hyl - bi phenyl 3= 5-yl- 1H benzoi m da
zole 13f from 1l1z. ﬁgﬁ@%t hesi s of conpound
14 a 14 55
Testméthod1 - Chl oro- 2' - net hoxy- bi phenyl1-3-y1l)-1H benzoimd
.az0ol -5-y1] - pyri m di n- 2- ] . ound 9ffb was
im vifgp S ah et stk zzoain BB PRM RSB pl e 1 for ¢ he
Aihep@AB recoghitibntséteradi iecodnzodiazepaienmbhialaadgueit can
(29, 4.6mmol) in ethanol
Selec?gglm%berab%”%\—(g(\fﬁtg%ﬂuﬂ%'g%ﬁgé%@dr ochl oride (0.82g,
13.9mmol ) together wi th aqueous sodi um hydroxi de

T|ssu%2P|%Hhrat4c9M and the resultant mxture was stirred at
refrux 1or hours. A crude product preC|p|tates upon

EoBPARRYONS I@F% PeE! o[rg%qi &t 8 Anenigas Pfh%ﬁ"%y'ngtﬂat% Cerebral cortex

from ﬂml@w%cwrrawm 5020 E ssawcgﬁda%msmm gif Btsetan @0 ml Tris-HCI (30
an a OUS anmmoni a

m, BH P LG A Oea T BB e Sy EPERb R yfuied at
27,000w BHipr-15 moinsantiBejizdiet Bawaﬁaibd:thréé&rribsmm bDﬁer chentrifuged at

27, Od]O %gﬁ@%pﬁnﬁﬁﬁﬂfﬁ \X/agﬁf&ﬁ Eeﬁéﬁ? b 6%#& sus enS| gfjbar?eroand
mcuhaﬁ@d Q@ta)wgte(r\v.s@trg@@@j)gw) 3Q 18N by remqvgﬁﬁgpgenws GABA and then

centr%@@(ﬂ ﬂfroﬁi RSt ﬁ'ﬁ@@ﬁﬂx) VhRse pefads W@h@ﬁb@éﬁﬁ@ﬂbﬁ%ﬁbﬁand cen-

tiuoZ o Gl 5t BRI b @PaﬁPﬁ'iﬁttwg RISRERdes &1 ARen buffer and

the ppepdratio® ieflokst aeeBterat Wt a2@. agueous sodi um
carbonat e and di chl oromet hane. The organic 10 | ayer
was dried and evaporated to dryness. The solid residue

Assawas washed with water to afford Q (11.5g, 73% 57

%%trﬂgﬁfb?ar% g#ég}a‘?c anLSatQ Iwgd%(rga eéérH i fg agt?tzl( é“fo?go min at 27,000

xg. Ther p@ii@tﬁ%wa&hﬁ@mf/@edwﬂﬁ RS emM Eflﬁ ogfatanBHJnﬂ usmg an Ultra-
Turraﬁ@rﬂtﬁhé é’r‘ﬂs@rVéHd Bétﬁlhl\‘uge'Ehi%r Meafin éJtFIZ?TDG@ Ntfgﬁ T‘B@Sﬂnal pellet is

nd
resusgeddeg "a%b YR A vt ﬁuﬁ%%o@@?geam issue), and
then oae@tmabuaduagdaesbhglAlaqmitabéo.Srﬂmenssmanecadi@cero gl of test

solutghi & 285 SPATFRN T4 A 3P4 EReARPAERL AhRAR ippubeteg for 40
min a2’ 6. Aon-spacHitt kiadingns ateterafinest usmngeC leinazapamvidsuM, final
concEhtr &S dAﬂQl’ %IBaﬁ@rll H’feesé\ﬂ Iersha??fch [/l %e cold buffer and

evapor Recry I sation o e resi from
pour%gﬁgﬁt@{ o%tppr@gaa@qa&)glggs fibre filters under suctlon and immediately

washbd{vihﬂf%(rﬁﬂ |b&-@bm<wuﬂfé’r’f rrﬂeranaomilt)ofraa@wbﬂmﬂﬁbﬁpwmtérsd@z

detera’gg%q %%égkgﬁﬁ%r}%@ C]frﬁ}ailégllé% i &Rggg%gg IC blncmg IS t%tal
bindiBg fnbSnOH- Qﬁpdrfnx@nemgyl ) - benzoi m dazol - 1-y1] - phenyl } -
pyridin-2-ol 16 To a solution of conpound R (0. 5g,
1. 5mol ) |n a mxture of DVF (9nl) and net hanol (1nil)
Resuli§s added sodi um boronhydride (120ng, 60%li spersion in
%Uﬂ%hnﬁbhbnacﬂ%]@eléﬁld KadingaRlstBebbiathetHetdrel df€lifion of an
60C over ni ght he cool ed m xture was poured into
ICs0. i ce-water and sat ur at ed, aqueous ammoni um chl ori de was
Jthdetdst Vdlae Wik bejiver &8s Ve (e Eondepitrationf(ivard the test substance

uri.fied b mm chr 9 S|I|ca ge

Wh'd‘é)'rhwl?t‘?%ﬁvpr?cﬁ'c Iggmg gﬁgﬂ@ﬂﬁé%gl@t hane, met hanol
and aqueous ammonia (90:9.9:0.1) to afford the desired
product (0.1g). M 133-137C Exanple 8 25 Synthesis of
conpounds 17 and 18 1718
1-[1-(3-Benzo[ 1, 3] di oxol-4-yl - phenyl)-1H benzoi m dazol
-5-ylFet hanol 17. This was prepared from conpound 9au
analogously to conpound 16 58




Synthesis of internediate S To a solution of isopropyl
4-chl oro-3-nitrobenzoate (12.0g, 49.3mvl) in NW
(100m) was added triethylamne (6.9nl, 49.3nmol) and
3- pyridin-3-yl phenyl am ne (8,4g, 49.3mmol) and the
m xture was stirred at 40C dVbr ni ght. The m xture was
poured into 5 ice-water and the oily bottom | ayer was

puri 1Ced @pptied test stivstareeagmeehiraton siM) ga
eluting with a mxture ethyl acetate and Ii 3(23
v/iv) to afford S (4.2g) Synthesis of inter cd]xat

This was prepared anal ogously to internediate Q of
Exanple 7 10 Synthesis of internediate U A m xture of
™08 g 7.9nmmol) and POCI 3 (10nl) was stirred at 90C

Qyris 3pstific detﬁﬁgimComte@lCdsis@Vs nand ure was concentrat ed
de reduc Pressunﬁ 3nd t he residue was dil uted
' *?%%%%‘?%P ”&'HZP NG ?%toasasla%al i ne by addition of
$ dhe catcaithtiongassumesnaimahnids scactimomianeticsihe
precipitate was filtered off and purified by col um
chromat ography on silica gel eluting wwth a m xture of
etliopt raseitsitfeoranthasegesperiments with) a auaisesr af Gopmp@gds of the
|nver§bﬂté‘r@%h‘émﬁhf|n'1”ékﬂéﬁ%€@\ke V To a solution of U (0.75g,
2mmol ) in ethanol (20nl) was added Raney Nickel 20
catalyst and the m xture was hydrogenated until the
Tabledt ake of hydrogen had ceased. Filtration through

celite and[ ev orta 1on o € solven b.og: €
filtrate |pft \ESURAAPPHRE yel y. In vitro binding
143- (2- Chl pro- pyri di n- 3- yl) p enyl ]l(.‘.lsb-t(llnuv)\zm m dazol e-

5- car boxyl ester
Suspensi)o/p of &Qmpﬁwggg n T(i)—l;I Rnﬂ\ was

|||| Oy

added tri et hyl Onnhplsmjrmi%ke (L.05m, O@;&mml) and a

N

24

catal yti c bnount _of p-tol uene quonl C and |t he
r esul %/ant it UP@pRHB,d;g rredlat refO! % For—30ni n. The
sol vent waps r efompdund@abar educed pr@9862e and [ he

er SUNV gpaBrate ahd

)

resi due wags p W t we

aqueous soEiuﬁ?égﬁggﬁggﬁgte. er-gar—€—
dri ed and conc@ampatiad 12hd t he conc®@0C8% was mwashed
with diethyl ether to afford 19 (0.58g). M 147-150C
60 TEST METHODS Test nethod 1 5 In vitro inhibition of
3Hfl uni trazepam (3H FNM bi ndi ng The GABA
recognition site and the benzodi azepi ne nodul at ory
unit can selectively be labelled with
3H-flunitrazepam Tissue Preparation 10Preparations
are perforned at 0-4C unl ess otherw se indicated.
Cerebral cortex frommle Wstar rats (150-200 g) is
honogeni sed for 5-10 sec in 20 M Tris-HC (30 mM pH
7.4) using an Utra-Turrax honogeni ser. The suspension
is centrifuged at 27,000 x g for 15 mn and the pellet
is washed three tines with buffer (centrifuged at
27,000 x g for 10 mn). The washed pellet is
honogeni zed in 20 m of buffer and 15 incubated on a
wat er bath (37C) for 30 mn to renove endogenous GABA
and then centrifuged for 10 mn at 27,000 x g. The
pellet is then honogeni zed in buffer and centrifuged
for 10 mn at 27,000 x g. The final pellet is
resuspended in 30 ml buffer and the preparation is
frozen and stored at -20C. 20 Assay The nmenbrane
preparation is thawed and centrifuged at 2C for 10 min
at 27,000 x g. The pellet is washed twice with 20 m
50 MM Tris-citrate, pH 7.1 using an U traTurrax
honogeni ser and centrifuged for 10 mn at 27,000 x g.
The final pellet is resuspended in 50 MM Tris-citrate,
pH 7.1(500 mM buffer per g of original tissue), and 25
then used for binding assays. Aliquots of 0.5 m

ti ssue are added to 25 pl of test solution and 25 pl

of 3HFNM (1 nM final concentration), m xed and
|ncubated for 40 mn at 2C Non speC|f|c binding is

I T I 1 - -~ o I 1
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4. The use of a conmpound defined in any of clains 1-2
for the manufacture of a 15nedi canent for the
treatment, prevention or alleviation of a disease or a
di sorder or a condition responsive to nodul ati on of

t he GABAA receptor conpl ex. 62 The use according to
claim4, wherein the disease, disorder or condition is

CLAI iety disorders, such as panic disorder with or

wi t hout agoraphobi a, 20agoraphobia wi thout history of

ggnlc di s qﬁ aninal and ot her phobi as, including
EfY 'Sobsessi ve- conpul si ve di sorder, and

@e{rie[Baqz Ekwrco}pysdim%at)qményﬂub‘é{beamimiﬂyzmii-&glr}dnopalﬁrz-ol;

SEar AR ol B0 pnan ke Mol Ak rfe 2 1igeon® °

cI ains 1-2 for use in the treatnent, prevention or
q’nle% dupiy Sfcidinfl seaea igr a di sorder or a condition

ﬁpn%Q&' RS PO VA e Ao G5 e H-propan-2-of
wherein the di sease, disorder or condition is anxiety
AR T SR AT el dfttuive amount of
dospodiedsyf amyiare ofaridint hértophtitsir agth atebstdbmeypamnadeutically
RReeL@Be S%ﬁ%?*sé%gméﬁt%}%ﬁl ey¢ di sorder, and

generall ze stance-1 nduced anX|ety di sorder.

The use of a compound defined in any of claims 1-2 for the manufacture of a
medicament for the treatment, prevention or alleviation of a disease or a disorder
or a condition responsive to modulation of the GABAa receptor complex.

The use according to claim 4, wherein the disease, disorder or condition is
anxiety disorders, such as panic disorder with or without agoraphobia,
agoraphobia without history of panic disorder, animal and other phobias,
including social phobias, obsessive-compulsive disorder, and generalized or
substance-induced anxiety disorder.

The compound defined in any of claims 1-2 for use as a medicament.

The compound defined in any of claims 1-2 for use in the treatment, prevention or
alleviation of a disease or a disorder or a condition responsive to modulation of
the GABAA receptor complex.

The compound according to claim 7 wherein the disease, disorder or condition is
anxiety disorders, such as panic disorder with or without agoraphobia,
agoraphobia without history of panic disorders, animal and other phobias,
including social phobias, obsessive-compulsive disorder, and generalized or
substance-induced anxiety disorder.



