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One such class of protease pRetreRbBYgnATBI@6RE cant role in the
progression of cancer are the serine proteases, in particular

Ur oki nase n activator (uPA). Inhibitors of uPA have been
post ul at eg&#@%oé) EI\WU c value in treating cancer. inhibitors of
these serine proteases also tend to be inhibitors of the closely rel ated
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i nhi bi torg %ga Et)(a These c§ oun i’z ri se_am di no substitut eg I ndol yI ,
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phenyl ri an a . roup V|ngfr mJl.to 4 carbon 35 atons . In
Sp¥te of tg J:Qiﬁgove R%)c%sggeg effo?g dgsa‘lrr 2513 eat ﬂﬁﬁ@l&ﬁssaﬁé@re and
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OF THE | Il:_gll r.esent . i.nvention relates to conmpounds o ornula I:
10 A-B |'ItY¥ pro‘c?c\h 35 S&t REr TREETE 8 FECchkO€epabl e salts thereof,

wher €4n A reprﬁeehos a&@at driMra:Ln ursfater at epiXa oy, a paet i abhy—ei:ﬁlng
unsat ur at y C I rLng re ubstltute with R6) R,
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benzoxazoyl, benzothlazolyl, naphthyl, tetrahydronaphthyl

and indanyl groups, éttached to a substituted phenyl

ring by an alkylene group having from 1 to 4 carbon
35 atoms.
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In spite of the above discussed efforts, desirable
Lreatment of cancer and thromboembolic disorders still
remains elusive. There is thus a need for new compounds
that will be effective in inhibiting serine proteases,



PCT/ US99/ 30302 C(0)-C ~-al kyl -optionally substituted aryl, O-substituted
cycloal kyl, 0- (CHZ) -6-optionally substituted aryl, (CHz) 1-dNH-C ( 0 ) O-

(CHz ) 1,-PhR'R' , NO2, 0- (CHz ) _d-C( O) -N+ tot
carboline, NRRRe) 0- (CH) 1_1-optionally substituted He, Jﬁ&ié@@ém

CH=CH COCCH~, 5-am di no benzi m dazole, ~i~ 12 -E (CH2)o-a , or Q- (~s 12
L~~ -~ O (CH2)®0 60/3388d\NR - (CH2)0-a L4 L3 Y ) alternatively R2 angifRysdondssid
together form _~~~C~_3 alkyl ~o\ 1 O s/ i_2 ~o/ la R6 and RO
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Cl_d hal ogengkgd aldads; Y, [ n L.ad dent |y at
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each occurance represent OH, CFA, H NOz, CI_ ;
O aryl, hal 0geRAV1EGENBOVEt anbaBiEcyFonp dereussed bwhoyuani di ne, C (=NH) N
(R1) Z, C (=NH) -NH-NH2, C (=0) NH2, 2-im dazoline, Nam di nonorpholine,
N-am di nG pi geMMARVEQFATANY AINYENNIGQ am di no pi peri di ne, N-am di no
pyrrolidine, tetrahydro pyrimdine, and thiazolidin-3-yl-nethylideneam ne;
with the proviso That peekgnendnoknRioand e Pl €6ebbmpolasisC i otdrmRla
independentli/, at each occurance represents H, (CHz) 225 aryl, Cl1_, halo
al kyl, or CI”1, straight chain, branched or cycle alkyl, and alternatively,
when one atomis 3 5 10 15 20 25 30 WD 00/3S886 16 J U N Q003
PCT/ US99,30302 substituted with fwo R groups, the atomalong with the R
groups can forma five to 10 nmenbered ring structure; R' and R z
i ndependently at each occurance represent Hor Cl_, alkyl ; Rz represents
Rz, Cl_,-al kyts @eidarul ~f&imbenyl, (ikEhadentPh S Epiap] &Y! , (
CHz ) 1_‘-NH-C]$ 0.) % ., ( CHz ) 1:6L_‘-NI—I-SC)z-R%’l‘lﬁ%’aIQ(F)(Z‘;cgl'r\]l?iaﬁi ,Sa)(lctflzjz) 4"3
1 - Ph- N( SR8 Sf ky¥heredry) 1 "-NROC ( O) -Rz° . ( CHz ) Lo
%_‘ 5 NRlC- (SO(Z)-FRZ‘repI(eﬁﬂZt\ 9 &Tds@?mraiéégﬁa);égﬁrgﬁkﬂ\ N((Qj)Qr) aZCpa(ré:@éDlﬁlfRNR(
- - i O . Z .- - -
ox' (CI—Izl)5 1_%3%€g$§d re]ﬁrlgéécr%tlsc R ,h%%?ﬁ?c%_&?fipti o’?fé’l“-)fy sﬁ‘%é"f‘li‘%td‘tr@d
aryl, ( CHz gubkstiomed wdh(RCHR') B.zR\ (afl R’z ~CO( CHz ) 1 "-OR , (
CHz ) 1 " -C@Représ&ifts) - -N( Ro) z ~SOZR , COR , CON( Ro ) z ,
( CHz ) “-aryl-COOR , (CHz) "-aryl-N(R) z, O (CH2) 1 -het-aryl; Rze
represents (CHz) 1 z-Ph-0- (CH=) _z-het-R, C (O -het, CHz-PhCHz-het- (R)
1_3; (CHz) 1_"-cyclokexyl-R'g+ CHz-Ph-0-Ph- (R) 1 s CHZ- (CH-OH) -het-R)
CHz- Ph- 0- cycl oal kyl - CHz/het-C (0) CHz-het-R, of CHz-PR-O (CHz)
-0-het-R; R represenys=S{ZN(R )z, H NHOH am di ne,,—ow,;C(=NH) CH~; R’
represents R, am np- 3 NH- C(=NH) CH~ or R ¢ " refjresents H C (O
-CHz-NHz, or C (Or¢ 2 ) -NHzorR' ane-R=\i ndepefisentty at each
occurance represent Cz) -Ar, optionally ed aryl, (CHz) _°
optionally substituted/hetaroaryl, (CHz)1l d-CN, ( -WaN(R ) Z,
(CHz), _"OH, (CHz)1l_ " -$02-N(Ri,0)z; alternatively, RYand R ,along with the
nitrogen atomt hat tﬁey are Rttached to forms a 4 Ro 14 afom ring structure
sel ect e®0f rom t et rahydr o- 1H car bol i ne; 6, 7Di al koxyoxy- 2- substi t ut ed )

1,2, 3, 4- t et rahy GleaQOi N ik Nena 1 0bh R334 coo2c10 a1dy1? o-(cn,), .-
Ph, N(R"),, CHOR", C,, halogenated alkyl, O-(CH,), ~CO-
N(R"),, sC,, alkyl, NHSO.C, ,alkyl, S0,-OH, 0-S0,-OH, 0-SO,-
0-C,, alkyl, OP(O) (OH),, or OPOC,, alkyl;

25 R’, R, R' and R’ independently at each occurance
represent H, SH, OR", halogen, COOR', CONR"RY, optionally
substituted aryl, optionally substituted heterocyclyl, C..
« Ccycloalkyl-C,, alkyl, C,.. alkyl aryl, optionally
substituted C,,, straight chain, branched or cyclo alkyl,

30 0-(CH,), ,-NR"”-(CH,), ,-R*, NR“R™,  (CH,),,-NR“R", (CH,), -
COOR®,  0-(CH,), ,-CO-het, O-(CH,),,-NH-CO-aryl, O-(CH,), -
NR"-CO-NR"R”, .  0-(CH,),,~C(0)-NR®R*, 0-(CH,), ,-COOR", O-
(CH,),,~het-R”, O-optionally substituted cycloalkyl, O-
(CH,), ,-NR"-CO0- t-butyl, O-(CH,), ~NR“R”, 0- (CH,), ,~NR"-




20 25 30 35 16 J U N 2003 WO 00/ 35886 PCTI US99130302 R‘ S represents R,
SOz-RI, CORI, or CONHR ; E represents a bond, S(O) ngﬂﬁ\] %

Ws and W independently represent C or N, and Q, 4 LZ 3L2 ,
L' and L i ndeseouhssssl y at each occurance represent N-natur al %r&yq@ /&%'ogl
amno acid Slde Chain, CHRL, 0, NHL S (O _Z, NC (0) -NHR1, ?

N-C (O - N (PrrEy,-plkyR-ptiRnalNshesebsai it el GubyeNH) O'-Mdgstlcﬂht@'dc
N 01 _, abk t , d_t wh
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RS are i ndelﬂ%nﬁéﬂ se‘r‘rplﬁlio% H, @193: afd (@H)) QgeG(Ot) hum@elt}ta@@@r@f R‘
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and R~ ent

CH3, an ha?%g’@é? fWa@f R@ml@-noaﬁlﬁfﬂlmmMIs Ho (i ) at
I east two of W, V\2 W— and W represegnpt C and at |east one of W, W, WB
and W represent N, %2 i V) when \Ca R - amdine; and R2, R, R
R5, R6, Re, and RO presé@\’f‘aw be CH3, Al so provided by t he
present invention is a pharmaceutica osition conprising a
pharmaceutically acceptable carrier g a 1 her apeutically effective anount
of a conpound of Fornula | or a pharma’@utl cally acceptable salt thereof.
The present inventi on al so provi des a nethod for 111Qati ng or preventing a

t hr omboenbol i c d.l_z '_ 1@gdni,ni sterifig tola patient in need
t hereof a therapebti cal(?y %ffe |®g‘ aﬂ@dﬁ@-‘*of

conppund of Formula | or a
pharmaceutical ly acceptable salt thereof. DETAINE SCRI PTI ON OF THE
g\)VENTI ON Provided by the present invention i s(

4 0 ound of Formula |I: A-B
16 JUN 2003 WO 00/ 35886 PCT/ US99/30302 its prodrug forms, or

pharmaceutically acceptable salts thereof, wherein A represents a

sat ur at ed, alfrsamatdtvedy & andar} italdan Lﬁ'tﬁg’?éﬂ,}{@,_t egbPhcyclic heterocyclic

ring structure S substituted with R6, R, R R9, and Rz; B represents R R

R Ra ~mA2 R3 oré~ ~3- BW R "R2 10 R represents O—I, hal ogen, COCH,

i-aalkypy  N(Rl)~, CH20RL, C, -3& hal ogenated al kyl,
1, NHSO C-g@Hkol, SO -OH, &
_, al kyl, <OP( OH) z, or
R, and RS independentliy at each occurapce 15°F epresent
tijonal |y subst{tugedl-aryl, optional
het erocyclyl, Cd $c¥¢l oal kyl-Cl_@&tRyl, ClL ~ al ky |, optionally

substituted Cl1_1,¢straight chain, dranched or cyct+ kyl, & ( CH) -NRIL-
( CH)10Rz" |, NRIRza , J33d226203( CHz ) IXa-NR R, ( CHz ) 1_420
COCR'O(CHz)lSCOhet,O(CHz)l-zNH-COaryI,0-(CHz)

i -ZNR - CO-RR Bhd, 10- ifddbendd&rtGy ) e Cy(ﬁugﬂa',&? S%r‘éﬁ?nml’

0(CHz) 1_~- o Ty Sub
|Ea Ngl Coggiogﬁﬁ)tpr%tlona ; %%'%tLtKRI eOQenatechj@yl NO,, O-

i -B- NR C(@rﬁhoal di soptionally substituted aryl, O substitut ed 25

cycl oa yl g Iy s bstltuted aryl (CHz) 1 aNHC (0) O
(CHz) hlé(a- Ph ﬁ%—eg&((%f%ly g(?ﬁ}c Nﬂqcékr%%réeEE?EQnFneOHlNRl Rz,

0- (CHz) 1€ r:opﬁvoﬁ\lﬂzly Gubstiktyit ed Otet,, EGHWIJOCH% @lr&ﬂjhcocﬁfb &r,ani di no

benzi m da 6 VO 00| ~~ ~3 16 J U'N 2003
PCT/ZIU899/ égi’%ggz;lq(:j POl 3adse - 9120115 (§R28q OFrom guanidino,

),» C(=NH)-NH-NH,, C(=0)NH,, 2-imidazoline, N-
amidinomorpholine, N-amidino piperidine, 4-hydroxy-N-

20 amidino piperidine, N-amidino pyrrolidine, tetrahydro
pyrimidine, and thia'zolidin-B—yl-methylideneamine; with
the proviso that only one of R’ and R® represent a basic
group;

=
®
<
N.
N
N
°
=

_a alkyl; Rz, R,
, SH,; O?', haI ogen,
y substituted

RlO 1 »
independently at each occurance represents H, (CH,))

25 aryl, C,, halo alkyl, or C,.,. straight chain, branched or
cyclo alkyl, and alternatively, when one atom is



L~\ L -~-O(CH2)o-a CC-NR~-(CH2)o0-a La Ls alternatively RZ and R taken
together form,C .3 alkyl " ', or ; ,i , /| 2 ~ 0O/ 5 R6 and RO
i ndependent |y at each occurance represents H, hal ogen, cyano, Cl_a al kyl,

Cl_d hal ogenated al kyl, NO-, Oaryl or ORIl; 10 R and RB at
each occurance represent OH, CFA , H NO=, Cl_a alkyl Oi:%iaﬂwaﬁdg
O aryl , halwomenssssyano, or a baS| C group sel ected from guanlp&ﬁggs,ggmoz

(=NH)N (R) Z, .C (=N NH2, C (=@ N 2-i m dazol i ne,

Nami di nonor ph%f]?%t(el ‘I’\H%E% S pFpRr Rai rﬂero‘%PEhdeB?y -a¢ors akewgnwith the

pi peri di ne, R'‘angxbupes pganokbeimne, fietr akydoo n@ﬁﬂdé&é& Nen@Mtructure;

t hi azol i di n- C%lyl Bt lg{yzl |l e gan;w th _the proviso that only one of R and
Re represent ‘a basic groupr %Ia%#énaénﬁ to%%‘éﬁa%%%uFﬁﬁEésﬁébr@séms
H (CHz) z 2C,grelkyCL Q hal o al kyl, or Cl_ Ia strai ght chal n, branched or
cyclo al k Ve, S, su R
groups, ﬁe é? @I:D%ﬁég\%ﬁ:t hFﬂt he ‘gﬂ rou f b?rlmg teLo \i\(léﬁ'%énb(?rrbd
ring struct url\b(sqa?*camdaWYHHdepelﬁGHn)t L4yNélt-Cé@thﬁccur an(CIe 18 meessozt R or
25 Cl1_d al kylhaﬂogeI;G J dédwk'2003 (W 00/ %ﬁ(P{&T/E:Sg 302 pr ent s

Rz', CL a-al Giiz heny| 1 Ik )1 N Gy
1 _d- NH-Ca(?)) Cy‘r%’ (IEOH)z)W’Fg SRS (t}cz) Ggbn,.GoERI | ((Z@t?ﬁ 3-QOM (B} ()

SGz- O _zal kyl(QH,), (-CBWR’)’)-leONRNﬁ’@R(‘Q e )(IQHN)(RTL) W9z (G)
- a —~

1- - het) ) CHz ) 1-a -N(
C:I-lz)l(gw(fjfﬁ/b’ 6@(5 C_NR Rza ~ ox' (CHz)l-aCOO-l Rz
represents RR (@I@résentmtlbﬁal | yCHpQst bput edaanyl s(zb@ldathtgélORaQ 1,C0O

(e ) Lz N R e ,C%ch&%h )cme@ﬂaﬁ,g?gﬁw B0 )

(CHz) -aryI qu(zm N(R'Ok, . (CARR'Y ,-mRarylc;orRm Y epr dSEDk S -6 r Gz CPOR™,

i -z-Ph-O 10 t . eq—%iﬁ%ﬂz-het- R 1 3; (CHz

1 -Cycloh(ex Ifz”_ JJ[3’--;jt'PhI{R(%P§' )(Cﬁ'? g ( %) -het-(R’ ,) -5 (68

CHz- Ph- 042yc aFﬁ?F‘eﬁ'eI‘tsd—Q:%teCP%(? €8 het DRt -Ror  CHO)PHeD. (@HzPh-

. 01het R lﬁHRhéEpnaﬁ’epgs SQzN, [ Ryl dibexd¥HOK am @Hn-CPF\I)}—CU ﬁi@iwﬁt CHa
re resen bno ; Z represents

C (0) p @ S)QEH,@H(“)O) {‘Jg:%zs) w&ﬂy&na R |%eﬁgﬁd€ﬁpl )y at

each occur an@él fle@tesent oR CH({]*h)Od{@sH ) -@ptHeanat’f y substituted aryl,

CHz) o_a opt gRonal heterg I a (CHz
§ 1 )~-N Rp) R~, %e@fe?s%rﬁﬁ’%% %HtR@?)Z €6I¥ a?{n rnaf3| vgffyc((%?héégiﬂ gi| ong
wi th the?hi tRogé‘ﬁp&ﬁﬁﬁfﬁﬁathheﬁ}mb}F@“@m@@h@d NE-£dFNE) H4 ¢ K% atom ri ng

structure seR¥ctegldemdety afb’@bp—é# Q@ bobi-ng;0f . Ef@éH (CH\ ) -NH;
D al koxyoxy- ;Jsubsé %)I_;Zj,t ed & 2,3 A §trahydr oi soqui nol'i ne, R3s or 30
R S represents e’éf' CORRICE PESIESEEs ZERIARENS RO)

O or NRI; V\HCI:A\zf.,o Mﬂ&rancbwlmmampgndamltytmlérde%eﬁ_,frl C ocuy, daagthomlw 8

5 10 15 20 1 8 899 03

Lz , L %ugsg&gué%g%n%{@ig%gg each gura 9 egeg N! prat u?g# VigF }
unnatura?5 anQHo é@ﬁd)&-cf@ €NéRn) CHR1, 0 NH, S (0) _~, N-C (O -NHR1, ‘
S02-N (R 2 2 6, t

N a0y, (80 iy focs by s Spinr i My

that, ( i ) Wheh eYOHirw attdafﬁl”tﬁ@letORZfOF@S RB, 4R toantt Rat@achrmg

represent H sepdcBureR ﬁl@é@ed&ndQ%ﬂ\derﬂé%W—iﬁD ang 7.
and R5 represents H Rl - C]—I; R

hal ogen, thep.o one of \
ani di ne; BI}?TLéX YOy - ?ar"isdﬂ:ﬁ’zt’e%‘b%e epresent H and &63 ﬁeteRQaBY@rO‘
independﬁhtlysohusamlﬁm H, CH3, and hal ogen, then only one of R6, R8, and
R represents H (iii) at least two of W, W, W- and W represent C and at
|l east one of W, W2, WB and W represent N and (iv) when R - OH R -
amidine; and RZ, R, R, R5 R6, R8, and R9Q represent H, R~ cannot be CH3.
A preferred enbodi rrent of the present invent\\on provides a conpound of
Formula 1|: A-I%
—N

N—-R? or —%—N



....... Fornmula | its prodrug forns, or pharmaceutically acceptable salts
thereof, wherein 25 A represents RS R~ ~ X .. RB ~ Y~Rzo R B represents Rs
R~-\ Zor RBRO x Rzo 9 16 J U N 2003 WO 00l 35886 R R‘IWQ gg30z2 .
R Ra OC woooidssge ' W R "R2Z R represents OH, hal ogen, ~_ Q
alkyl, 0- (GHS) _1Ph, N(R)~, CHOR, G 6 hal ogenated al kyPCTESIY8%
1_a-CO 5 NRR yeprs@entslKyl )SOHEIZCromA kyy, SQRm@4. O S02- OH, 0- S020-C1_°
al kyl , OPe( r@prdsddid b b, Al Kyl w0 RZ, R, R, and RS
independentlf/: 52” each occur?eaﬁr)l%'e%g))rqe’éer?t II\§H OR , hal ogen, COOR ,

CONRI ' R 2, WoptWondh | §ndulstindarendently opepoaathy Guiistiii ut&ed
heterocyclgl, &,_ 40 1¢°cyelt oakRyl 1€ snl KW, qﬁ% ryl., optionally
substi tht ed Cl 14 strai %ht chai ny braﬁélhed )(’)if clyc eg’l(%ﬂ%la%- aE: ?h-NR’ -
( CH) > RZOCSUTGRSE 33eBiesents N-patumrlr or( wpmajuzal- Nmufho (achy )

1 COOR', Side @ain1_cHED hal, 8H,( s¥d ), 12N CReary! g0 O (R*GHZ )

1 ZNR CO&I_RCZR)%@:P&_ (Qﬁl—@) %2 .CE%-]NR'ﬁz_A? p %CS%UR 4-COOR ", %0 Jﬁé ?:glz—h)
1-3-het-R =, ptional #{-Shbst it edVcYEESEPRYY L ON-EHENH) = MNERR -@00-
t-butyl , B=C(=8HC),121lk¥R'R" , 0- ( CH2 )

1 _4-NR oC(£¥- Leprakiyl<0Ri oRad | y,substituted aryl, O substituted

cycl oal kyl 0-?&52 IéGng?itHdngﬁz' gébgﬁi’tut ed qryl) (CHz), 4NHC (O O

(CH2) Y- 2-prevRAedNGhaty. (iOHpyhen: B (©) OHNHR etr amidii;me20 Riar O] i RE,

\R R28, O-§GHZ)dna- ORFY ongldy SpBptbbuhed het, CHRCORCHS, pOH=GH COOCH-
5-ani di no benzi m'gazoie, %-E (CEZ)-a I, or G~ — R & (a%. a

CO NR - ( CHYYOSRERASDEAY| £hases nhFpety HHandrR hakewen ogehker ddnm 25 14

£6)J U N 2008 UD 00/ 384BGRCTH USINAMbE s 17 Cl1 ) bV = &) @ = | 1.2
e iadependent | ys at _each,occurance represents H, hal ogen,
cyano, %%ﬁqgﬁg %_& ha o’geﬁa’t eﬂnal Ryl Safporepseseyt & @wd;RR  and

Cl

Rg i ndéperRient®y ane ehuflependenndy radyprsesent r &, HCF&H%, HanBOha1dderg al kyl
, OCl_d aldyydn, R 8h¥l of habogem, == cyang, or_a basic group selected
from guanidino, C (=NF)N(RL) 2,’ C (ENﬁfd- I\#—I— NFZP* TS th (?Ef?ﬁ ol i ne,
NLO ami di nd?f ph&iPne, R ¥ni difno Pi perfldilperenrhgdnoxy- Namd daho leiapar i di ne,
N-am di no qryes ref i Wi, nev,, t at ramy dgo AdBithey; ah (i 1o_ .

t hi azol i dip-3- y|] -r$th [idége%gi neiﬁﬁ;h Lhe, pr ovi 50 that Aty one BF R and
RB represeht a Basit g oif® Is' RE i flepdhdBnt 1§ -andedch vepuesspé H,
repregént &'Hcq:Gzy beacy|., C1_Q halo alkyl, or Cl_la straight chain,
branched or cyc | ky] | ternatively, when one atom.is substituted
with two R1 groz{ﬁfpésé(?l t gogﬁ%ﬁl oﬁﬁ WiTE t BT BECHF oup S Ve #05r m B5fi fe to 10
nenber ed BhRFBI¢eeEleel ZEMRO SN R12 compeperidenta yphbhreackuedecanagce
represent ded¥ptable abk¥lkier and a therapeutically effective amount

of a compound of Formula I or a pharmaceutically
25 acceptable salt thereof.

f‘) The present invention also provides a method for
treating or preventing a thromboembolic disorder,
comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of

30 Formula I or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION

Provided by the present invention is a compound of
35 Formula I:



R~ represents R2" , O _d-alkyl , (CHz ) 1 _3-biphenyl , ( CHZ ) 1 _4-PhN (
SOz-Cl_2-alkyl) 2, (CHz) 1 _a-NHC (0) Rea, (CH2) 1_a NH SOZ- Rsa hal ogen,
COOR ,- (CHZ ) 1_a-Ph-N ( SO--Cl_2alkyl ) , (CHz ) 1aNRI 250( 0) Rza~

(CHZ) 1. a-NR-SOz-Rye ~ ( CHZ ) 1.d _het , ( CH 1- a-w @?0@3
CH)-N(RI)-C(O)-NR‘RZa,|0|oZa|-a(CHZ)1 (J ) (S)
NR R, 1 3-COH ;" R2° R, (CHz) 1

Ry or wlo 675886 represents ( ) ao?&&rﬁgfg@?z

bsttedaryl CHZ)oaORl,CO(CHZ)lZN(Rlo
1 -0R1its( R}%gl;uq formeRr or BBhQrmEe)ltec&Jl\h( Recpptaphl180788.1ts CORI

CO\I ( R );theo(E Chheyeifh-aryl -COORI O , (CHZ ) -aryl-N (R ), , or (
CHZ ) 1 d t ar i Rgf represents CH) ~- Ph- (CHz) 0 2-het-R, C (0)
- het , L%lé"r’ CREP) A Satueglrdy auE‘?eltblﬁe%ﬁdR Or GRZ-WEO.#hly (R )

1 7, 11 16n§aUuNa2@63 \/\mzaﬂ/&&&% Peyces%%aqa_q;z G@lngwg—gru%\?z

CHzZ- Ph- Q- cy , ( het-R,, or CH, -Ph-0-

- O het - %Brglé%gggegﬁitg%%zﬁl 9 %Z ndy B di no, or C(=NH)CH3; R 1
represents R repneaenssi di no, NH-C( NH) CH3 or Ro; 5 R represents H C
(0) -CH2-NHZ, or C (0) -CH (CH (CH) 2) -NHZ;, R' and R independently at
each occurance represent Rl) (CHZ)-a-Ar, optionally substituted aryl,
(CH2) 4 optionally i Rbted heteroaryl (CHzR1 a- CN, R(;.CHz)l a- N(RI)Z
(CHz)1 4CH, ( CH2 ) i 5-N ( Rio) Z; 10 alter\latlve)/y R' and R' al ong
with the nitrogen atoy they are attached to f
structure selected®fy ahydy o- 1H- car bol i ne )
6, 7D al koxyoxy- 2- subs A 1,2, 3, 4- te"crrahydrog \ltll nol Mae—Ri5 o R S
represents Rl, SQOZ-Rl1) ¥, or CONHR o; E represe bond, S ( O) »
Oor NR ; 20 W, W,/WB and Wa i ndependently repregsent \C or N, and Q Ql )
Q, Q, LI, L', L' agpd L ingdependently at each ocgurance\epresent

N-natural or unnatural amno acid side chain, CHR', O NH S (O 2, NC
(O -NHR1, S02- N(R) ( NC (O -NH (CHZ) 1-d-R26, NR, N-heteroaryl N-C

(=NH) -IRHRR' ocrepﬁ&d\ér&s{ ofH haCbganal kydon, RZ@OL@PVG§§H§/§ Og.- F\QBW) Qr SH

provi ded thgy ) m_ di R6 9, and
Rz each repre ent 114) %OBL % Sloﬁﬁé‘ﬁéﬁdﬂnﬂ%@hos% (CHoha. +.COCH! |
and hal ogerN(R en on‘-T*G;/l 3@ 1dd ,ofNHBQ .CRaXndl R5sogmies ent SOR0H,i i §-wben RL -

OH R am di-we;, RikyR,. O@(O'ﬁo nd(ﬁz(ﬁl@?t& regiﬁ{ent H. and R6, Re, RO are

i ndependent |,y - chQsen romH ‘0gén €n only one of R6, R8, and
RO represefts HR (iiF): atd89 R Woindenssgensly0 RE R &ach zoeeumwese

represeﬂtsﬁﬁ}e&erﬁz errSHﬁanwl5h'alB'ge%o pdeast cHnR R Wo \ﬁ? ,And W
represent &%n%att %?st 0 e ﬁ and W represeht (Y

when R Ut aﬁBtRQna Y ﬁuhﬁé'-ltmceda he‘ﬁerﬂcycilyér,eﬁem H,
Rz cannot be CGBCloAlkyﬁ.t-he[ peékeir ed cenbodamegal praaMides gpq‘:g@;plgqrig, of
Formula | whircel iy s 8 %z gwg{&ggtf Um0 pPRALTRGEY] C&',c 022459430 €

salts thereof, where R 10n 24
O- ( H)“—NR CH) . NR™R™, (CH,), -NR”R™, (CH,) - )

20 COOR™, 0-(CH,), - co -het, 0-(CH,}, ,-NH-CO-aryl, O-(CH,) -
NR*-CO-NR*R®, 0-(CH,),,~C(0) -NRR™, 0O-(CH,), ,-COOR™, O-
(CHz)H-het—R”, O-optionally substituted cycloalkyl, O-
(CH,), ,~NR"-CO0-t-butyl, 0-(CH,), -NR“R®, 0-(CH,), ,~NR'-
C(0)-C,,-alkyl-optionally substituted aryl, O-substituted

25 cycloalkyl, O-(CH,),,-optionally substituted aryl, (CH,), -
NH-C(0)O- (CH,), ,~-PhR"R",  NO,, 0-(CH,),,-C(0)-NH-tetrahydro
carboline, NRR”, 0-(CH,),,-optionally substituted het,
CH,COOCH,, CH=CH-COOCH,, 5-amidino benzimidazole,

1nrs:Wa\ to 14 atomring

S



Y~Rzo 16 J U N 2003 PCT/US991 30302 X, .>Y ~Rzo RR Raor -~ ~3--RBR W R
"Rz R represents OH, hal ogen, COOH, CI)O-Cl_‘ al kyl, 0- (CHz)-1Ph, N(Rl)z

CHzORI, Cl-6 hal ogenated al kyl, O (CHz) 1. -CO1 sC al 1,
1 6 JUR29

SpO—IO OSON( R) z, 1-ay z l-ay z z z O-

(OH) z, %88985386& kyl; Rz, R, R, and RS independently atP@4$2683%r ance
represent H, SH, OR1, hal ogen, COOR , GONRI I Rl z, opti onaIIy substituted
aryl, optionally sgbstitut z‘s etero CI)7F cycI oal kyl -C, , alkyl, d _,
al kyl aryl, optiondily sub Hedoiwe Etrar ghtgchai n, branched or cyclo
alkyl, O ( CH) -NR1l- ( CH) -Rz‘~ 3JazzszoaNRR ( CHz )
1 -NRR, ( CHz ) 1l-a 13 510 1 2_16JUNZOO3V\DOOI35886
PCT/ US99/ 30302 COOR*' , O- ( CHZ) 1 3- het , O ( CH3 ) 1_2-NHCO aryl ,
O ( CHz ) 1.zZNR-CONR R cr—rz)ozc:( *oNR'R", 0- ( CHZ )

i -a- COOR , O(CHz)- R'Z._ subgtituted cycloal kyl, 0( CHZ
) 1_d-1 VR - CDO- ggui_ﬂehz)é“ C@@R YB%PJRIR o ( o)

1 g-NRIC(O-Co_, -aI kyl - opti onal |y substituted e(all_ﬁ,/ substi tuted

cycloal kyl, O (CHZ) _6-optionally substituted\at (CH) 1. O\HC( 0) O
(CH ) 1 ,-PhAR'R, NO2, O ( CH ) o0-a-C( O) - tetrahydro carboli ne,
NRI R28, O (CH2) 1-3-optionally substituted het, CHzZCOOCH3, CH=CH COOCH3,
5-am di no kdnzmmataizotly; R’Eah@HR) (t-a‘ke(n,t@@eth@?@o%mZ L~~ L -~-O(CH2)o0-a
CO NR1- (CH2)o-a | L4~ L3 alternatively Rz and R taken together form~C~_3
al kyl _ -~/ _~ Q/\ or ' ~ 0/ . R and RO independently at each
occur ance repr eseét-s\ ém&lk?ﬂgen %a Cl d al kyI Cl Q hal ogenated al kyl,

, Qaryl or nd R8 i nd ntIy at each 0 rance represent OH,
3, H NOz, Cl1 ~ al ky , = 0-aryl, hal og®y, cyano, or a basic
group sel ected from gu nrdrno C( =N R1) %, C (=NH) [-NH-NHZ, C (=0

NHS, 2-im dazoli ne, i di nonor pho I ng, N2ani di no pi perjjdi ne,

4- hydr oxy- Nam di n eridi ne, @ no pyrrolidire, #etrahydro

pyri m di ne, and t% azol i di n-3-y| hyI i deneami ne—z rth 14 6 J UN 2003
WO 00l 35886 PCTI US99J30302 the proviso that only oxe of R and Rg represent
a basic group; Rl independently at each occurance represents H,

CHz) zarylgs ‘al 1_.a i anched or cyclo
((arl kyl) ané al tggrﬂnait%r él;friﬂ?%aeﬁﬁ%ln% gttomé%éﬁs%g?&%g% With e Rl roﬁps,

t he” at om aP6§Sith ¢ ¥an for rhalpoesatted ;e Hevber 8O, 1 i Ag
structure; aRj,zJL ad grRt2 i ndependently at each occurance represent H or Cl_,

| kyl 10 t 4- al ky 1- 3- bi phenyl, (CHz) 1_,-PhN
O o R e 8 T Ged G gent BV paehG Sleigance P GabaeeEnE nPHEDY. Ry
,Rgal ogen C@OCR'H (mz) a- a emeru(sm:gl ararkwl) or (OHa)vl a- NR1.8§eh, 0 ) . '
- a , t

) z g} cLs) - NR R g%ﬂ%;'z }‘?\f?&% fre: (gﬁg‘?ldfﬁ’rzza, z
1 a to to Eé é‘)%\kﬁﬁz .1 3 CobH --N#Z*Nﬁzepr 6§€@0§HE\’: zeuz;dazdlmperonnrl y
SUPSt' tut eam&ﬁﬁh@ﬂbl%llnedm N-aff¥ifo [\}Iﬁpé;;la%(a R O4g'aydr?gal(l CHz )

R’ ) z , é@%‘i © 5?1 ”@@a(rerN af@%ﬂ?@) Péffé?ﬂhl-q\}f{e:Rl t,:etzrabydrocm)
1_4-het - ar pYrindd@iR2s rept esaaeso(ll@ﬁ&-n—%rlz—n%trgl:(d%aaxmg g.etw&h C(o
¢Yc | ohex -

hales o SHerig tf‘abehrcﬁfm G ) aia Rl ToRbeehc o RIPIR 1.

CHz- het - C gOpUBKz-het-R , or -Ph-0- (CHz) -Ohet-R;
R" independently at each occurance represents H, (CH,),,-
20 aryl, C,, halo alkyl, or C,,, straight chain, branched or
cyclo alkyl, and alternatively, when one atom 1is

substituted with two R groups, the atom along with the
R" groups can form a five to 10 membered ring structure;

R" and R" independently at each occurance ‘represent H or
25 C,.. alkyl;



R represents SOZN (R') 2, H, NHOH) amidino, or C (=NH) CH3; 25 R
represents R, amno-amdino, NHC (=NH) CH or R; Rz represents H C (0)
-CH2-NHZ, or C (O -CH (CH (CH),) -NH2; R' and R |ndependentl a
occurance represent Rl, (CHz) _d-Ar, optionally substitut e. K]%@@Z) o-.
opti.onally substituted heteroaryl, (CHz) 1 d-CN, (CHZ) 1 a- N(RI),, (CH2)
1,30 OH, woHm)35886a- SOz- N(RI) z; alternatively, R" and R apep gothe
ni t rogen atlgmthat t he .at tached }(o forms a 4 to 14 atomrlng structure
sel ected from CEEFET car boki fékYd  70CH, kosyohensubs t CH,L edbh-

1,2, 3, 4- tetN&ﬂQﬁ-rG:)SSaD_kgqm nol i r(e:',H 15 -NH& b ¥ 2003 (OH RP 1@ ZQQESRMD

001 35886 - oo B8S Orc55r¥TCT/ U&%? 3043?12l R S re resents o 82 &

or CONHR ; re%resents a bond 3 AWYLWE, WCHAG ANR' -

|ndependent¢90te5r eselfi,C, orNR'- 304 K, (IJ:H 1Q2hetQ , (BH,), LéON(hionfand L
i ndependent at _ iy haR&ekepr ese nna,tq,ral ant no
acid Si ge ch%‘i‘a% S SRR R 6%) R e %o H{\rﬁmco{ YoNRNRR 0) REN-C
(O -NH (). =FORHI NRI N-heteroaryl N-C (=NH) -NHRI, or N-C( NH)

C _d al kyl ;rR*Rz re& €8R8LS gﬂ,l N r.
PR ngriféli‘li’z gach Wn%\gpsgse\{ha%-; étun%e 'R5 are

i ndepeneenﬂcgé ho%g %‘Pn I(-FHél-rla N4Rd ) hal SRACH.L herPRN y tﬂﬁg)pf (EQR‘R and
RS repr esentGH,M; G{N(I)t“ en R,RY, OH0R", antdirna? each
. y ?msen fr”orrt ﬁ%&_‘?&)ﬂ@

t p dent ]y
represgg Hcﬁghr %%B%{Bg%are Ingﬁgﬁn elirl] r%§¥ ts H (iii) at least two

hal ogen, then?
of W, Wz, R?\lrmaﬂameSGH;)lg—athat ClHea)st-h@te—m‘f Wrowheg/y @ﬁdﬁy

repr esent apdc( (R¥) when R5, RS,
R8, and R'@Hrzegrgte:seﬁt))ﬁ" (%H %b?%yﬁd_]‘?ex rthe%Hprg%e?r% ERDbati-ment ¢ ()
provi des a%ﬁ‘b@ﬁrﬁﬁ)o‘fh%rﬁuta ICHahé’heDncyAlroeriﬂ@ﬁem“s RsCR=hetXcY0)20 Rs

Rs R7 \ Z QjH -hBs-RY, I@erﬁZOPh 05 ég R %90&35886 16 J U N 2003

PCT/US /3 2 R re resents or P(0)(OH)a; R represents H,
corir??r, , 9‘0\1 (e#’rj NTLP&H? >N|+t§ (MNP NFRLVNO , ( oxNIg (ENHNRH,; RZ
repr esentsRI’-t r@brésaéd«yé Ra(’Q-Ex)uﬂoaampahﬁam hw @L{QNHI witegraﬁlyl , (CH)

1 h t X Ri 2 CHz
e iﬂ%ﬁ&( 1) Zam e e B =t ) ) -1 oo )x
and Y i ndeﬁen | R’ atlmeodeutbmceatareaelel eicat sicem %brélsergz R‘"’

such that H pasty,on esen S r
represe &tsqg o,3 ,N%Igra%e&éggt/ ?’%@ﬁ%‘r’f seﬁ?g Inge thFQBFésé(nts H

or C (*&NH }‘bﬁlrti utgcht heEerapriar pr@fzétreﬂ\lenﬁdﬂgr{eﬁt\r RS )one (ohgr.ei-n A
representsoH, (CH,), ,~SO,-N(RY),;

alternatively, R” and R along with the nitrogen atom
that they are attached to forms a 4 to 14 atom ring

structure selected from tetrahydro-1H-carboline; 6,7- N
25 Dialkoxyoxy-2-substituted 1,2,3,4-tetrahydro- ’}
isoquinoline,
0]

_E—N N g5 o _§_N

N/

@)

30 R” represents R", S0,-R, COR“, or CONHRY;
E represents a bond, S(0),,, O or NR*;
W,, W,, W, and W, independently represent C or N: and

il



RRRsr 20 Brepresents RR20 X Y R3 25 R X and Y represent N, and R
represents-CONH~, or C (=NH) -NHZ. provides a conpound of R represe ti OH,
-COON, and OGP (0) (OH) Z;, Another preferred enbodi nent FoquJIéE]NVQrﬂ} in
17 ~ 6 J UN 2003 WO 001 36886 PCT/ US99/3030Z Rz and R independently
represent W0058%6 H, C _~ al kyl, Ph, toluyl, OH O (CHz) RCBUE(EG}02- NH-
(CHz) 1-z-gN, ( ) ol 1; Phpy ©CH3; QGHz- G «( % - r&_%—lz = 7= (
CH ) z g’\lqéz}-’c%?TNH(’cm)' _ph, g, (X depphid _?)ﬁh-lep‘%iﬁJr
0-C1_3 al k9Fcugapgep- CAPresend ) N-RArurady pr- Hinpptgralk amfpg (acig )
_z-Ph-R, 2i8eZ dneinY, NchrR, Joz. NB; (@2 ,) N-ic@pt-nue®, (s€H& (R,
1 1-Ph-hal _o_, O%CI—@ 1- 5: NHSQZPhR ., ‘'O %CHZ) 1- a- NHCO-  (,, CHZ )
_Z-Ph, O ACEO -8B (Gl otR cod'E ( BrpPeferosgyl: AL V=MNINMNER 0 9
-CHz-NHz |, N-CRBNHOC, ( &Hgy);1_1-NHhet , O- ( CHz ) z-NHC ( O) -pyr idyl ,
O ( CHz ) _z-NHC (0O - zyl _, - ( CHz ) z 10 cyC 1 ohexyl , O (
CHz ) z- NHC (eﬁr)e(s?r’(t)so%q@gcoﬂﬁusg'o- ((CHz ) z-NHC ( 0) CHz- OCH-,

t hi ophene, ppyviidgd, wra- (CH ) wheyr iRlyF; Qiit Rnat iaeldime; akd R’ t &ken

“together fgrm Cs algeyl o500 _repd ~ ./ R rgpr egent sphal n, H,
NCZ, Cl_z-gl'kylcé,mél-l: c&fg GERBSER™S ok %ﬁﬁHcghetﬁ,' Ry §°¢
1-3- COOR  infepppdpntly ceppser Empm) Ha- @i dynd, hgdogegry then 0TORH- (
CHz ) {o 3-dhehber epheny] an&SrT apsgsesdst sl H20 (RE)r epkasents bk; RR” =
represents C (=NH) -NHz qr NH(=NH) NHz;. R8,represents H, hal ogen, OR,, CFA,
or C (=NH)ank@snerg Fapfesedt s B or @RS dhenS2GRd IRPLESSFEsdht s2PE 85 vet
anot her preferredeabadidependestdye dhesennfAomeM esemt s AR YL&Fean X -; Y
f‘% mogéég88§npyrec%reesggt%a' R’, and R’ represents H; (iii) at
least two of W, W
15 one of W,, W,, W, and W, represent N; and (iv) when R' = OH;

,» W, and W, represent C and at least

3 '

R’ = amidine; and R’, R’, R‘, R’,R’, R’,and R’, represent H,
R cannot be CH,.
A preferred embodiment of the present invention

provides a compound of Formula I:
A-B ... Formula I

its prodrug forms, or pharmaceutically acceptable salts
thereof, wherein
25 A represents

)
R® RE
7 7
R X AN X
z D
2 ;—— or | ) g._
R Y R0 RS Y R20
R® Re

B represents



5 16 J U N 2003 PCTJUS99/ 30302 X and Y represent N. A particularly

preferred enbodi nent provides a conpound of Forrmula | wherein:

represents OH, or COON;, 10 RZ represents H, hal ogen, OH, phenyl,
1 3-Ph, imdazolyl , 5-am dino benzimdazolyl, O (CH:) 1 a(@(g{]&%
(O)

al kyl, or O CHz-C (0) -NH-CH,-Ph; R represents H O CHzZ

O C-HS, O Gidreonsg®y NH ( CH2') 1.4 - -aryl , O ( CH ) 1 _Q
-naphthyI,CC]\lH~,5(CHZ)1ISZC(O)N(RI)-(
1 ~-Ph-R'"Ra, OCH
- NH- CH2- i ndoyl

4-aryl , -o0-cH2 c(o)-N\gf ,

R

o} (CHZ

%95930).;02

O -N( R ) -CHZ pipeRanyl %40:!260(&20);4

NHC(O 20 ~~Rla 1 U N 2003 WO 00/ 35886 -&=elf2Cc ON ~ . ( z)1-z (
) NH -~ (CH2)i _2. O\CH2-Ph ~ or O -~-0 2N CHZ)~ Pthepresents
H, -CH3, hal ogen, ; ‘ =) 1 zoook, cﬁ‘o; é]'—'I_RaryI 5 H'R-s
N -~-NH (CH2)o-a ~> , NH2 , O-~-NH (CH2O a N 7, i~ \NH CH20H
-~-NH \N S02-N(CH3)2 O ~' NH -~-NH-CH2 \N, N RS répresents H R6
represents H 10 R w'epresemts H halogen, -C (OQg+NHs, 3 (=NH) -NHS;

PCT/ US99/ 30302 20 16 JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 Rn represents H)
Cl, F, OHor OCH3; RO represents H R' and R independently at each
occur ance r%prmsem-ts h@HogémlOgml LGOKy| COok, , - &£y 10r 0-Qln, )al.kyl

‘and 5 RIS rgpresenps) H M O (0223 QN R Halkyl 0-(CH,),.
5 N(R®),, SC,, alkyl, NHSOC,,alkyl, SO,-OH, O-50-OH, o-soz-

271-4

0-C,, alkyl, OP(0) (OH),, or OPO,C,, alkyl;

2 4

R, R, R', and R’ independently at each

occurance p

represent H, SH, OR", halogen, COOR™, CONR™RY, optionally

substituted aryl, optionally substituted heterocyeclyl, C

4~

10, cycloalkyl-C,, alkyl, ¢C,, alkyl aryl, optionally

substituted C

1-1¢ Straight chain, branched or cyclo alkyl,

- (CH,), (~NR"- (CH,), ,-R™,  NR¥R®, (CH,), ,~NRVR*, (CH,) .~

' COOR™,  0-(CH,), ,~CO-het, O-(CH,), ,-NH-CO-aryl, - (CH,) ,,-
NR'-CO-NR*R®, 0-(CH,),,~C(0)-NR"R", 0O-(CH,), ,-COOR", O-

15 (CH,),,-het-R”, O-optionally substituted cycloalkyl, O-
(CH,), ~NR™-C00-t-butyl, 0-(CH,), ,-NR“R®, O- (CH,), ,~NR*-
C(0)-C, ,-alkyl-optionally substituted aryl, O-substituted
cycloalkyl, O-(CH,),.-optionally substituted aryl, (CH,)), -

NH-C(0)0-(CH;), ~PhR"R™,  NO,, 0-(CH,), -C(0)-NH-tetrahydro

20 carboline, NR“R*, 0-(CH,),,-optionally substituted het,

CH,COOCH,, CH=CH-COOCH,, 5-amidino benzimidazole,

Q
- T
—E (CHz)o~4 [, or
Qs
1-2
L1\
10 Lo
$-0—(CHz)o.—CO-NR -(CH2>0.4—< ,
R

alternatively R’ and R’ taken together form
25

10

s



-~-0OCHz NHN~ NH -~-pmniu iiiiii~iNHNHON ~N - Chunw , , N 21 16 J U

N 200 WD 00/ 35886 PCT/ US99/30302 NH ~ S NH2 -~-O - ~- ! NEREKE&
-mowmna-ONmNHmmv .N- Oor S - smszM$ﬂU
representa,d—b -Ph. Provi ded i n anot her aspect of the resent

i nvention i's a corrpound of Formula | wherein A represents CFEUW%R@zRy B
represents R R reprgse, § C and 10 Y represen S NH R20 XY Rs 22

16 J U N 2003 wxg SEE CT/USQ )/ 30302 A prefe# enbodi ment of this
aspect of the prése fi\i nvent i on p 0\ es corrpound el n Rl represents
-OH, -COOH, or P (O (jOH) =, RZ repr H, hal ogen, -aryI
heteroaryl, -Cl1_25 allyl, GOOH, OCl IkyI -0 (CH -z aryl, or -C6_lo
aryl-Cl_, al kyl; R ,r', presents H (CHZ ) 1 3- al ternati vel y R2

and R taken tog r represent -<- O10 R re_g ts H -Cl_a alkyl, -
(CH2) 1-a-COOH, (CHz) 1_4-CO0C1’ zaI kyI hal ogen - (CHZ) 1-2- CONH2,

- CON - NQz, -OCI z alkyl, or -OH R5 represent$ H, -Cl1 3 alkyl, - (CH2)
1 d- C(O) - NH (CHZ) 1- 1heteroary| - (CHz) 1_4-C (0) -NHCH3, or -COOH 15

 R6 represdit erd Ral 6pdependen€lys atf kghch RcrepirsentreprdAdniNZy,
- C(=NH) - N%ﬂﬂﬁ%eﬂ" éyhﬂbnoc aiﬁ?ies%ptshaio% H&@é&lrhkgfd NO,, O-

5 aryl or OR";
R’ and R® independently at each occurance represent OH,
CF,, H, NO,, C alkyl, OC,, alkyl, or O-aryl, halogen,
{") cyano, or a basic group selected from guanidino,
C(=NH)N(R™),, C(=NH)-NH-NH,, C(=0)NH,, 2-imidazoline, N-
10 amidinomorpholine, N-amidino piperidine, 4-hydroxy~N-
amidino piperidine, N-amidino pyrrolidine, tetrahydro
pyrimidine, and thiazolidin-3-yl-methylideneamine; with
the proviso that only one of R’ and R’ represent a basic

group;

1-4

15 R” independently at each occurance represents H, (CH,) ,_,~
..« halo alkyl, or C, ,, straight chain, branched or
cyclo alkyl, and alternatively, when one atom is

aryl, C

substituted with two R groups, the atom along with the

R groups can form a five to 10 membered ring structure;
N 20 R"” and R” independently at each occurance represent H or
©) C,.. alkyl;

R represents R™, ¢, -alkyl, (CH,), -biphenyl, (CH,), -Ph

N(S0,-C, ,~alkyl),, (CH,), ,~NH-C (0) -R™, (CH,), ,-NH-SO,-R*,

halogen,  COOR",  (CH,), ,~Ph-N(SO,-C, ,alkyl), (CH,), ,-NR"-
25 C(0)-R¥, (CH,),,-NR"-50,-R*, (CH,), -~het, (CH,), ,~CON(R"),,

(CH,), ,~N(R')-C(0) -NR"R", (CH,), ~-N(R")-C(S) -NR"R™, or

(CH,), ,~COOH; |

R" represents R", (CH,), ,-optionally substituted aryl,

(CH,), OR™, CO-(CH,),,-N(R"),, CO(CH,),,-OR", (CH,), ,~COOR",
30 (CH,), ,-N(R"),, SOR", COR", CON(R"),, (CH,), ~aryl-COOR",

(CH,), ,~aryl-N(R"),, or (CH,) ,~het-aryl;

R” represents (CH,),,-Ph-O-(CH,),,-het-R", C(0)-het, CH,-Ph-

CH,-het-(R™), ,;  (CH,), ~cyclohexyl-R", CH,-Ph-O-Ph-(R")_,,

11



RZ represents H, - ( CHz ) 1_d-Ph-N ( SO~-Cl_Zalkyl ) , - ( CHZ ) 1-a-NR oC
(O -Re~ _(CHz) 1_d-NR-SO=-RZa~ - (CHi) 1 _a-het, - (CHz) 1_a_ 20 CON (
RI)z,_(CHZ)l_dN(RIo)C(O)-NRIRz~~ ( CHz ) 1_2-Ph-NH2 ,

- CHzZ ) 1_ =-Ph-NO2 , - CH2 1 a N(R -C( S
C(l 2-al %(yl - (CHz ) 1 <(1Iop§| o)nally subgtltu% ed aﬁyl ) N@ﬁﬁ‘w?\h%&
(CHZ) 1~‘MPFQ|0'?5836- (CHZ) 1_~-CON (R) a, O - (CHZ) 11 7US99/30302

Speci fical | ound foih 25 invention are selected
ffom o1, P ELRIH R KOO THOL phD§- BL& oat_l.kyl Rgll CH,-het-C(0) -

3- [ 3- Br omo S8l t ket aRbanPri @Byt Ph+0 b EdH Q-6 -daztolR°2- y1 ) - 4hydr oxy- phenyl ] - N phe
net hyl - pr ogro Irdey 10y

3[4 (6 Catbam b dosl SH TN & bt dettio) VBOHY ) 23 BPox §ih SN @ 2, 3- di chi o
ro- benzyl)&gr(? 6r?§yrﬁnc¥e°* PSO amino- amldlno NH-C(=NH)CH, or RY;

2-[ 4= (65 Car amre@me@;emawtmemzmm@tazm;? a&)c%obyeﬁ95ﬁ9@§n0>§thN(2 3-di chl

b | Lss d
ngS gp?r/ro%a(agq(gar b:rﬁnrﬁeajofiﬂd%%én?& ﬁ%opcguyam¢hMW§Smenanl N[ 2-

(éT 71 dlg S?I?) 6FH; phedyl, ) -cgtthydr gk opi mhgtﬁjeutaa ary 12 J(& m" gFY\g g?§l35886
PCT/ U5 Brdm ar -1H en20|2 azol=2-
hydr oxy- phgﬁglg]tl%-l%%dpyrl ﬁ’ﬁép% %}E/I‘J‘F?] %\bl oh&H! de"N(RQ)zl (CH,),
3-(3- Bronoog‘(écﬁa)rlbaﬁpmlﬁlb@’l ) LH ben20| m dazol 2-y1) - 4hydr oxy- phenyl] N-( 3-
phenyl 1P ORYEErREERY R
2-[4-(6-Car bamrm doy Iem%l'-l- benzoainm dazola§9§}9) -@Wdr%pﬁéﬁéﬁy@]@N atom
- napht hal ef2at yltﬁt‘?}hylar&ceﬁéﬁﬁééed to forms a 4 to 14 atom rin
2-(3' - Am rmeﬁuchdzﬁéo %eh)éd:rt@@’ bf%&ﬁ“YEe%r\émh#ld%%bﬁll@Fo' m,dazal S 5- gar%oxam‘dj
Szor - SRR

ine; 3-[3-H8 éG c%r m dO)é| - 1H benzoi

hydr oxy- pheny{? p¥ ’6¥ |& u 1,2, 3 4- tetrahydro—
2-(3,5-Bi slmnp@lmqr 2- hydr oxy- phenyl ) 3Hbenzoi mi dazol e -5-car boxani di ne;
2-[ 4- (j3- Car bam m doyl - 1H benzoi m dazol - 2-yl ) - 3- hydr oxyphenoxy] - N- ( 3- chl or o-
benzyl ) -acet am de; 15

N- Benzyl - 3-[ 3- br onp- 5- ( 6- car bam m doyl
2-yl)-4- hydroxy- enyI ] - propi onam de;

-1 benzoi m dazol

2-(3,5-Di br | hydroxy-phenyl)-3Hb i prdagQl e-5 car boxam di ne;
2- (2- Hydr o*§ R pheny N—3=-¥bs) - 3H- bgnzo 3 20 cal boxam di ne;

2- (5- Chl or o< 2- Rydr ox4/- bi phenyl,- 3- yI ) - ' 1 dazo| e- 5car boxam di ne;

2- (2- Hydr oxy- 3- et hyl oxy- phenyl ) - 3H benge dazete- 5car boxam di ne; 25

N- ( 3- Br ono- benzyl ) - 2-[ 4- ( 5- car bam mi doyl - YHoenzoi i dazol - 2- yl ) - 3- hydr oxy- ph
enoxy] - acet am de; 2-{3-[1-(3-Am no-propi @nyl)-pyrrolidin-2-yl met hoxy]-2
hydr oxy- phenyl } - 3H benzoi m dazol e- 5- car boxam di ne;

2- (5-Chl oh&-z hydr ox -3éﬁ]r|d|n 3 yI phenyl) 1H 30

benzoi ni dazol"&F5-6 di$fe , Oor CONHR“;

2- [ 3- ( 5- Cir rapr@sdoys Jal-l-mﬁftzmsn@i)azol 294 Jwrde hydr oxyphenyl]-3, 4, 6, 7- tetra
hydr 0,4 m gazqf 4, - cl pyri.di.ne:5 ca boxam di ne; )
2-[3-(1- Aﬂ’fang/gﬁcet\jlilg%r‘l{y‘ol TR %o&??rﬁsﬁi}&rgx?my, and -

phenyl ] - 38 beéhzoi @1,da@0l eLb- carboxémaﬁdle @ndindependently at each

2-(2- Hydrgzg}éugagg@nq. 5% 6‘% n20| m dazol e- 5par boxani di ne; 85" 16 3
UN 2003 V\O 00/ 388 6 é&? /3 3 or unnatural amino acid

2- [ 2- Hydr 8x§/€3-PBifet hGHRTH KonzB8H i @Dl ,-,2- W-C ey, SO,-N(RY) _,

1H benzmmdam)LgHS-(@ﬁr)boxqm di ey _ .
2-[3-4 - A &algﬁ% |-plﬁcerl di n- 3-yl rre%qhgft)er?aﬁy&r o@p%&rﬁ}ll{] Hﬁﬁben%i m dazo
| e- 5- carboxa

2-{3-[1- (E Amapnegeﬁe'sh@t{-b [ ybx- gt rol i di n- 2yl met hoxy] - 2- hydr oxy- phenyl }
- 1H benz car bo

2-[ 2- Hyd?%;%‘?gé% t% 0xy§’®et%eﬁyﬁr oFi $Hh- 21y|mmm<yr)eheﬁy,| ]RlHRSenzou md
azol e- 5- Arboxand d| Re Each represent H; R’[ R',

2- (2- Hydr Dx¥epah9Q¢ 3 % en20| m dazo e5-car boxam ar ne;
2-{3-]1-(2- Arﬁéno- -ne}/méthr&b %y rol_(#? i AR H@@HS?%]‘]r-Z’—h%r@Rthenyl)
-3Hb nzo??ﬁd%%oﬁe—%ar@@@hrﬁdmwreﬁnts H; (ii) when R' = OH; R’

2- (2- Hydraoxya nd 4- R1- (& nkno-gt hy piRer i din- 4-yl oxy]| benz Iam no} - phenyl)
-3H benzqiam azol e- 5- carboxam di’ ne‘J:u)u(H:olrl%pou(%ﬁgi \{) ﬁ%‘?‘f )/ Rk

2-(2- Hydroxy-5- f5§ 1in eﬁ"ﬁ‘il‘ﬁ%néiﬁylc)‘m@q;‘erfntpm Hyl reeH, o>e§dd bearydemj no} - phe
yl') - 3H BErezvi phdgzobee 52F cafboxam dihee; r . e

(3- Bromo- 2- hydr oxy- 5- et hyl - phenyl) 3H benzo?reéglzlgﬁegftar(ﬁ&iﬁm%Itf ne;

2, 6- Di br ono- 4- (6-car bam m doyl - 1H benzoi m dazol - 2-yl)

ydroxy phenoxy] - propi oni ¢ acid; 25

2, 6- Di br ono- 4- (6- car bam m doyl - 1H bemzoi m dazol - 2-yl ) 3- hydr oxy- phenoxy] -
p|on|c aC|d ethyl ester; and

-~ ~ £~ 2 I T ~ I Y I T B 1 ~i1 0 = = 5 — -

n
2-
3-
3-h
3-1
pro

r



16 JUN 2003 WO 00/ 35886 PCT/ US99/ 30302
2- (3, 5-Di chl oro- 2- hydr oxy- phenyl ) - 1Hi ndol e- 5car boxam di ne;
3- (4- Ami no- benzyl) - 2- ( 3- br onp- 2- hydr oxy- 5- met hyl - phenyl)1ﬂ+6 l\deN? Zﬁﬂﬁar boxa

m di ne; 5 ﬁ/o(@fswzd;r oxy- bi phenyl - 3-yl') - 1H-i ndol e- 5- car boxani
2- (3-Br ormxée#/ 5 vi tro-phenyl)-1H i ndol e-5 car boxani dﬁJﬁg‘%S”’m‘m

2- (5-Hydro L bBnzola, 4f.dised nWe-senrasentolce-dnd anboxamsti ne;

lo 3-BenzylorZe (@£ hydr axy-w %md)wllfle 2} Sycary a(rg‘q
- 3- Benzyl - 2- 73 - e%h gug\?o ZP y 1rox e%;g/)lb)ﬁt]allicl gﬁx a?’g-(l)xrén}‘i{dl ngH’
3- Benzy! - Hrome: 295d ph@nyl R rl?doii@dSBar bosaredene; HL5

[ 3- Br ono- 5 K?S mmmmdaw - 1H-| ndol - 2 yl)-4-hydroxyphenyl ] -acetic acid;
3-Benzyl:- 2- (5-chf or, dr ox hen H-i.ndol e-5 car boxam di ne;

2-[ 3- Brgrm 5- (S%arf%ar%h%yfdog%gfl% Fh% m%oﬁl}“eEthyHFEdeQ@ a compound
phenyl ] - accfarfieranule (B vhedimor o- 2- hydr oxy- phenyl ) - 1Hi ndol e-5

car boxam dignes 2- (3, 5- D br ono- 2- hydr oxy- phenyl ) - 1H i ndol e- 5car boxam di ne;
25 2-(2-Hydr oxy-5-net hyl - bi phenyl - 3-yl ) -1Hi ndol e- 5car boxam di ne;

2- (2- Hydr oxy-5, 4' - di met hyl - bi phenyl -3-yl)-1Hi ndol e-5 car boxarri di ne;

2- ( 3- Br onp-iZehygrodyu§- Mes#md - pben Har%dél%’%&iﬁf d' ne;

3- Benz;ib 2-, ?% bro erh dr oxy- 5- net hyl enyl car oxﬁﬁﬂ&?ne ,
3- Benzy cﬁﬁ or o~ %eg}d"roxy 5- et hyl - phenyl ) - 1Hi ndoI e 5- car boxam di ne;
35 3- BenzyIAr Zef-dpairtoxy- 3, 5- di net hyl - phenyl ) - 1H i ndol e-5 car boxam dine;
2- (3, 5-D brono- 2- hydr oxy- phenyl ) - 3- met hyl - 1H-i ndol e- 5car boxam di ne; 26 16
J U N 20U3 WO 001 35886 PCT/ US99/ 30302

g 2- Hydr oxy- 5- net hyl - 3t hi ophen- 2- y1- phenyl ) - 1H-i ngpl e 5-carboxam di ne;

2-( 3- Brono- 2- hydrox -5-net hyI phenyl ) - 5- car bam mi|doyl 1Hi ndol - 3-yl ] - acet
am de;

[ 3- (3- Benzyl - 5- car ba# dol - 2- yI )-5 \5’1\9 - Xy- phenyl ] -acetic
aci d met hyl ester; i i
3- [3'(3 Benzyl - 5-c3 do I i ndol - 2 yI)-5- r ono- 4hydr ygﬁﬁenyl]-prop

ionic acid nethywt’es - Y

3-(3- Am no- - benzyl ) - 2- (|3- brom) 2 hydroxy 5- rrethyl phenyl )1 0 R?

1H-i ndol e- 5- car boxam digpe;

2- (3- Brono; 2- h dro _5-met hyl - phenyl ) - 3- (3- ni t r o- befizyl ) 1H- i ndol e- 5- car boxa

m dine; ~T2 3 %Eeﬁ k8- benzyl ) - 2- (2- hydr oxy- 5- met hyl - phenyl ) - 1Hw

i ndol el%- car boxam di ne; 15

3- Benzyl - 2- (3-chl or g- 2- hydrpxy 5- et hyl - phenyl) 1H| ndol e- 5- car boxam di ne;

6- Chl oro- 2-{5-[ 2- (1R1 di ox8- 1- t hi onor phol i n- 4- yI R 2- oxoetdayl ] - 2- hydr oxy-bi p

henyl - 3-yl }- 1H i ndol & boxani di ne; 20 \ /

2-[5-(5-Carbam m B- e\l oro- 1Hi ndol - 2-yl') - 6- hydF6x¥bi phenyl - 3-yl ] - N- (2-
-(2- l?xriet hoxyrret hyl - pykr

pi peridin-1-yl-et )
6- Chl or 0- 2- { 2- hyd¢ o} i di nﬁﬁ—)‘ﬁ%-oxb-ethyu-bi
joh)enyl 3-yl}- 1H—| ndole—5&ar boxam di ne; 25 W
6-"Chl or o- 2- { 2- hydr oxy- 5- [ ®- oxo- 3- (t et r ahydr o- fura 2- yl\zpropyl] bi phenyl - 3-
yl }- 1H i ndol e- 5- carBoxam dRhe;
2-[5-(5- Carbammdoyl 6- chl or o- 1Hi ndol - 2-yl ) - 6- hydroxyb| phenyl -3-yl]-N-(te
trahydro ran- 2-yl net hy acet am de;

<:a‘:%l Gt Q%n

2-[ 5- (5- Lp- ohélmerlnd&oozi,yw@e -@ydraxky30 O- (CH)

bi phenyl - 3ly/ ] N{-I(‘S)znetct}m@w pr0@ | ) haq§ I l'in lic acid
{2-[ 5-95- lgca)m m ro 1 | ndol Tg%;'ﬂ (1% %ggﬂXy @I pheﬂ{/ =yl oxy] - e
t hyl }am de; "Phasph TR @ 1'3! en§91 -GH ¢ a@ b & 1AHloy0 - 3635

IZanl (g élg c5| badﬂqylg bydooxpﬁptiﬁnyzt]oml@yl }a§5 %r v henyl ] - N- {4
ghzy cagbam oy i r ono roxy-phenyl |-
-[1- (1-i mi no- et |)kpl pe%ll(g h4y| 5’5%5?9 éﬁéFiYacé”tfam %@C]YQ?OCCHrance
represent H, OR", halogen, COORY, CONR“RY, optionally

substituted aryl, optionally substituted heterocyclyl, C,
25,y cycloalkyl-C,, alkyl, C,.. alkyl aryl, optionally

substituted C,, straight chain, branched or cyclo alkyl,

0-(CH,), ~NR"- (CH,), ,-R*,  NR“R%, (CH,), ,~NR“R¥, (CH,)

13
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4-[ 3- (3-Benzyl - 5- car bam m doyl - 1Hi ndol - 2-yl ) - 5- br ono- 4hydr oxy- phenyl ]-buty
ric acid, '

2-[3-(3- Benzyl 5- car bam m doyl - 1H-i ndol - 2-yl ) - 5- br ono- 4hydroxy henyl ] - acet
am de; 5 G 2/
2-[3-(3- BewmobBEBmar banmi mi doyl - 1Hi ndol - 2-yl ) - 5- br ono- 4hydr OWT/BEWS& N, N-

di et hyl - acet
[ 3- (3- Benz{HY c’ar bgm(ﬁﬁdoyel‘cﬂzmer’fdol -9= {FH.)5..bNEME04RyNoxy -PhEdi) ] sacet i

ﬁ.C:jd 3- [ﬁNR%"—BE:n—Z\;R”IS”’par bagi \THQY |, =¢Iﬂ?gn@h@|“-Rﬁt Iy| )3_5(@1; {rﬁ_ | odid° .
r ox e t i o olin- e am
315 (5- Borto sCanBas: i 5 y?pliitﬁf‘ﬁzélg’ s&%sp et ;fq

- pr opi onami dmz),amNR -COO-~t-butyl, - -NR' R (CH,) ,_, NR‘°—

2-(3-Br y @ ox l. ) 4-ni benz I)5

1H i ndol e- Ez(éj;r gﬂ)iaélgyrﬁto@&l a ?Iri regﬁjsg(%rffért ([)t %ph%Y Stfgﬁtyl%tt@éipt abl e
salt form edeslkyk, aosl(@Hdolss@mtimralriharmseuituaédyaargaept(mi g sal t
form ther egfs-c20) ¥Rt (@N9t heph@spect ofot heppr t_ n

phar maceut i cag(; rrpo(5| t?q b conpri si ngﬁo ha éa%(?g’t]%‘l Iggpﬁnggc%e rf;oﬁy ré:'arrl er
and a ther &5 9y HNE dti veQahbh haoPp5l@6ﬁédu’nd S@bsltdmmeail het,

phar maceut iceigtdYCRGC afH-atH-ecoadH, ,t erRefdimd J&e, phegensibnvention al so
provi des a method for treating or preventing a thronboenbolic disorder,
conprising admnis¢gering to a patient B?Gd thereof a therapeutically
ef fecti ve anount -Sée gy'g% fmul a or a pharmaceutically
acceptable salt t reof HESI }Ee novel c@npounds of the present

N
pN—

i nvention can be prepared in a nunbefQ ys known to one skilled in thet
art of organic synthesis. Described 1@ n are sone of 35 the preferred
synthetic nethods for synthesizing novel conpound§ of the present

i nvention. All tegperatures reported herein are #n rees Cel sius, unless
i ndi cated ot her wi S&©—28CH,)6.<3—CNNFOBICHE), 8G PETNS99/ 30302 The novel
conpounds of Formula | can be prepared using thg reagtions and synthetic

t echni ques descri bed below. It should be noted {t npounds of Fornul a |
i ncl ud® conpounds of Fornmula la. These conpound f45 Formula la represent
sone of the novel compounds of the present invention and can be further

t ransf or ne vide other no ounds of the present invention. The
reactions %régﬁgrg ﬁﬁﬁ' g %véﬁ? %%p?%%?FQ?E £8rPhe reagents and

mat eri al s enpl oyed and SU|tabIe for 10 the transformations being effected.
It will be under?ood Ry tfkgse skilled in the art ;f organi ¢ synthesis that

t he functional ity pr ent on the )| cuI e should b nsistent with the
transfornmati ons proposed. This Wil times requitre judgnent to nodify
the 15 order of the sypthetic steps o selggct one parfticul ar process
scheme over another irjjorder to obtai & desired conpound of the invention.
It wll also be recogri zed t hat ang r ITB.]OI’ considerg¥ion in the plannlrrg}
of any synthetie—i'tein 20 this iedlstheju_d.%' us choice of the ;

protecting groupused for the protection of the redctive functional groups
present in the conpounds described in this invention. An authoritative
account® desgri bing,the many alternatives to the trained practitioner is

G eene andRf252%@t (Pr%@%%‘?‘?@%n@bup%t i RachgapFcuSyntaesiepraddeys aid Sons,
1991). Pr om@noQMR S yHNVRE Wes exphbt aicned g auLer solpent §_such
as di nmet hyl Ifox gg ( DVBO- db) , d9 terd tedlé%rﬂb%rr%‘ orm%%%}w) M)br ;éjt her
appropri at?d™% I%’én{) 30 Schenes | to XXXV illustrate synthesis of

precur sor sRusafidl R°n :Irtt&p@m:ﬂdsueslﬁ @it CeEpBUNESCfafr@& miléblleséﬁt s(mt hesi s

of conpou For Ia , nzi ol e nucl eus, wher ei n
"A" rreggr es@ﬁ’ts %énzl\lfw daz’04 e ngg Ta(g %Egﬁld vaomll Pstartﬂ'}em Er“il’@g%nBS
conpounds @fam@r nulcer | 8an ktaes:rcepr gsenped dylébeedol fawgnng ghancgunal

f or nul a: - wy N / 35886 9/30302.R6 """, 5 15 20
R R R vherER R R o %3 8920 LR nell i 1 ¢ he
det ai | ed CUBkGIRPReEPBPLERE. i nvlinamédinthe ahdekrydes;a r epé ekpdtrery by-
structur eSarB_ndﬁao g%%egarairﬂe? ang- édeﬁBbO)ﬁs}fxColalgil%e,reDESﬁﬁQ}’ug&r

structgres 44, , 3 55 are useful_internediates in hesi s
of thé noy* b%ﬁdsad? FoPAaZed 1 d’eﬂf@‘Bb]rTm?‘athldqlh@a’alLﬂéhyde‘sl*ahd
carboxylic acids useful in the synthesis of conpounds of Fornula | either
are comrercially avail able or can be prepared by the synthetic schenes
outlined below. Schenes I-IX illustrate the synthesis of al dehydes which
can be used to synthesize conpounds of Formula I.
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Schene I: R4 R5 1 OH 12 tnphenyl phosphine DEAD THF Ra 0 to 25 BOC 2 Rs /BCc
in which Rd is Hor R, and R, R, and RS are as defined in the detailed
descri ption. 30 6 J UN 2003 5 10 15 PCTNS99/ 30302 goiﬁjﬁg? ﬁaherre
I is a re&resent ative exanple of the synthesis of aldehyd g

M t sunobu . The general procedure conprises m Xxi ng ROY/B§9pBeIdRI at el y
substi t ut eﬂhéeﬁ'ﬁ%\ﬂﬁiwdéha@: oI & Bog £ POt gﬁpe%p'regy dinel Jd pidie.
presence of triphenyl phosphine™in an inert solvent as '\
t enper at ur 85°FRrigi ng from -25 to ambient tenperature, preferably 0. To the

cool ed ni xrur ane&ﬁdmhwh;et Ayl e&?d}ﬂoo@'é&ﬂéxb@é%:%b%(;gﬁé@ HN F&:}P‘éop Wi se
The resultin reactlon m Xtlite is

manner (about 0. r .m nut e)
stirred at>Fdom ? BP&PUFQ% ¥r 2 9% SauhShreightec h hyapshase @eact i on
m xture i scyohoentaﬁtxe]:i uneerd reaih'ceﬂn@tfssyye teménel doge I egicdtie Ofg t he

desired al P i catlo th desr deh e can
“acconpl i shggﬁﬁggﬁg?ﬁd l{'Ht;]odg&su a%r dmat §r aéb %gE?gst&FPI 238 on or
ot her met BdsIkABRA F@norf@rgfkld |fddre rta hied am&mbécéremﬂg sthAMide ;R2 O Br
et Ra 4 g | h Ri.

a 4 K, g3 R 1ﬁﬁé}tpeﬂﬁeh91#;'aci nsoéﬁgggggg %ﬁg%‘% §g pras

CHO 5 Scherre R ;{I ines the synthesis of alde oCedur e
i nvol ved fGor Teaction m xture by conbining an approprl at e
benzal[d)ehylefé i:epmfmﬁfs 4y dr oxcy bgmzyidehyjq:&e) eifiphesa 4_J

pot assi um onate d.sodi um i_od| an‘inert sol vent r’e‘f‘er

acet one. 1@?%@&8?@ i PUre |§%3Lr?\@dcé(to Jaitbient €y enaNgrﬁoa"@r 12 to

24 hours dfiakogehich COOR 31 (CH 1@ JPHJ-IN 2008 VDLEQ135886(d%pT/ U7 30302
e reactl@(brn fgtaure(dé)fl Iﬁle:raeg zough%ﬁel i tgéFand gﬁgent f at edwunder

duced pressure to (el dan oi 2 Fesi du Thi ésid r {4 ed by
col umm chr G agr¥pRY) t6 (P eNR Fie desi(Csy) aj-deiRibeC &) $IR1°R“‘ or
15  (CH,),,-COOH;
R" represents R", (CH,),,-optionally substituted  aryl,
(CH,),.OR", CO-(CH,),,-N(R"),, CO(CH,), ,-OR", (CH,), ,~COOR",
(CHz) O-A—N (Rlo) 2! Soleo 4 CORIO ' CON(RN) 2t (CHZ) O_G—aryl—COOR“’ ,

(CH,), ,~aryl-N(R"),, or (CH,), ,~het-aryl;
20 R represents (CH,),,-Ph-0-(CH,) ,-het-R®, C(0)-het, CH,-Ph-
CH,~het-(R™),,; (CH,),,-cyclohexyl-R", CH,~Ph-0-Ph- (R") 2
CH,- (CH,0H) ~het-R”,  CH,-Ph-O-cycloalkyl-R", CH,-het-C(O)-
CH,~-het-R", or CH,-Ph-0-(CH,)-0O-het-R™;
‘R” represents SON(R“),, H, NHOH, amidino, or C(=NH)CH,;
) 25 R’ represents R, amino-amidino, NH-C(=NH)CH, or RY;
o) R” represents H, C(0)-CH,-NH,, or C(O)-CH(CH(CH,),)-NH
R” and R™ independently at each occurance represent RY,
(CH,), ,~Ar, optionally substituted aryl, (CH,),., optionally
substituted heteroaryl, (CH,),,-CN, (CH,), ,-N(R"),, (CH,), -
30 OH, (CH,),,-SO0,-N(R"),;
alternatively, R” and R along with the nitrogen atom
that they are attached to forms a 4 to 14.atom ring
structure selected from tetrahydro-1H-carboline; 6,7-
Dialkoxyoxy-2-substituted 1,2,3,4-tetrahydro-
35 isoguinoline,

15



Schene 111: OHR4 ~ R2 S N22C0~, CsCO3 NH CI ~ Nal, Acetone RS ~ R N ~O
CHO7 6 0 8101S 20 25 Schene Il represents a general procedure for
prepari ng al dehydes of formula S. The procedure conprises m xi ng 4-hydr oxy

benzal dehyde 6, substituted thiazole 7, sodium carbonat es| onat e,
and sodiumiodide in an inert solvent, such as acetone, elgfﬁgumygfmggction
m xt ure whivedr od/ssseef | uxed for ei ghteen hours. The reaction i

cooled to roomtenperature, filtered through celite, and thgbé#ﬁkﬁgéémz

evaporated to yield a residue. The residuefys dissolved in ethyl acetate

and washed, in s sion, with 2~ aqueous droxi de, water, and
brine solutl hi s shed organic |ayer i G ated to yield the
desired aldeﬁgde 8. Scherer¥V: 32 wcgnq R4 R|1 NO2 R2 R / CN CN
Ra R5 R~ heye TV/depicts a.nmethod of i al dehyde, 10. This
met hod conpri ses t|ng a NNN5 dinethylfpn "DMVF) solution of a

hydr oxy benzal dehyde, 11, with sodi um hydry/de at about O foll owed by drop
wi se addition (about 1 nmL per mnute) of & DMF sol ution of

di cyanoni trobenzene 9. The resulting mxture is stirred from12 to 24 hours
fol | owed by ﬁautlous I p %rln of,,the reaction mxtyre in ice water to

yield a product SPYRESPFSafict © é%l1é3¥%d'b9rfl¢@N53|0n dried, and
purified byEreepyesehtszatbond €esdo), %Tqm1@fhwﬁmacetate to yield al dehyde

10. 15 §Ch V%IfHRgggggg 1Hd%pe§ en l%Gf%prgge%QQB EFT/QSQQ/BOBOZ N O~
ON R2 3 v
. . , LY, and L' independently at each
occurance represent N-natural or unnatural amino acid f
side chain, CHR™, 0, NH, S(0),,, N-C(O)-NHRY, S0,-N (R") ,,
N-C(0) -NH- (CH,), ,-R*, NR“, N-heterocaryl, N-C(=NH)-NHR®, or
10 N-C(=NH)C,, alkyl;
R* represents OH, NH,, or SH;
provided that, (i) when R = OH; R = amidine; R°, R®, R°,
R, and R® each represent H; and R, R‘ R° are
independently chosen from H, CH,, and halogen, then only
15 one of R’, R‘, and Rsxepresents H; (ii) when R' = OH; R’ =
amidine; R’, R’, R‘, R’, and R® each represent H:; and R®,
R’, R’ are independently chosen from H, CH,, and halogen,
then only one of R’, R’, and R’ represents H; (iii) at
least two of W, W,, W, and W, represent C and at least
20 omne of W,, W,, W, and W, represent N; and (iv) when R' = OH;
R' = amidine; and R*, R, R, R,R%, R, and R’, represent H,
R* cannot be CH,.
A further preferred embodiment provides a compound of
Formula I wherein,

25 A represents

R® R®
7
R X Rl\\ X
z 9
" §'_" or | ‘) §__.
R® Y>\20 8 g\
R R R20
R® R

16



16 J U N 2003 PCT/ US99l 30302 Schene V depicts a nethod of pr epari ng
al dehyde 13. For exarrpl e, an al dehyde 'of fornula 11 wherein R, . and R5

are hydrogen) i.e., 2,3-di hydroxybenzal dehyde (0. 69, FLGW}UN zq@ added to

di et hyl de (DI\/SO) (10 5 mM) containing sodiu
10. 4 ml?’ﬂé&%@y one hour a solution of benzyl brom de (0 RCATR§9! ’32303 mol )

in DVSO (5 m) is added. Stirring the mxture is continued for 24 h, after
which tinme the mxture is poured into water and extracted with chl or of or m
(2x). 10 The aqueous solution then was acidified with 6N hydrochloric acid
to adj ust Rhaemefaamszqrb dbdlt, CODM) et rREt)emith chl orof orm (3x). The

| att er or ggmi e sh t N h Ci tered
over sili gjgl fy@ér?tm bgﬁzy gx%I Zk%édro?s %gabgq%izg\f}géhydia%d("&i%m (300
VHz, cédJI?storlj?(f%WsNHm , 9.92 (s, 1H , 7.506.85 (m 8H), 5.20 (s,

2H). 20 ScﬂzféngeykeaeﬁtsR@ N-d odglks;ll suc@a i m&%f@ngﬁﬁsﬁg@%@w\@ glepicts
a method for g r()&gl) aﬁdehy e 25715 ,fFor éx m xfure o

al dehyde ¥ Ef ei fHR 1-aNdBRS: ar e ( ﬁiﬁd)rxgg@tQNﬁRe)zf (CH )
~5-chl or o, NRN-lT axy—m‘énzedzldzehydzeR‘COsdpRg‘,, @64 omvp! }-@mghl\l-l odosucm n| m de

(0.16 g, 7 I was heated to 95 C far
Anot her pg%t%%ﬁf lﬁ-deggggég ﬁlgd%agg}(occfuradf% @reose§6§t%| £rpiyns
added 18nd MieatN ngCwasrcOHt i sued tbrtlalt. ITHestmodeiref wvasaddl vt edwalyish et hyl
acet at e, 3 ~. 6 U N 2003 PCTJI JS99/ 30302 washed in
successi o?evm t%smgolgucglgﬁgil\hz 3, saturated NaCd, and dried (Na2S0").
The sol vert W@RFeRvRC ¥ eN/ reduced pressure, and

chl or o- rideiadhengish dehyde wasn obt 2bped | ko n id
?C? 17 g, %34)1*@ heme VI)Iy gR4 R5 Br ~1€ Zséﬁt% kg IR V‘.‘cé%é%ghk:'s E}gjrre VI |
|IIustraté§ 1ﬁ'gznt hesi s of benzyl protected al dehydes 17. For exarrpl e,
sodi umshydri de b2y  20r Zhewob) eife radde dertito DMRéL € 2Q 9TlYné olhewed by an
al dehyde df fepmesdendd wherein R, R and RS are hydrogen, i.e., 2,3 15
di hydr oxybenzal dehyde, (2.8g, 20. 2 mmol) . After stirring the solution for
1 h at anbient tenperature, cbenzyl bromde 12 (2.4 n, 20.2 nml) was added
forming a redbrown reaction| m xture®which was further stirred 12 h at
anbi ent tenperature._;The soj ution /vvas then partitioned 20 between et hyl
acetate (200 m) andR. p yic acid (300 m). The organic |ayer

was separated and 35 UN U WO 001 35886 PCT/ US99/ 30302 MyS04,
filtered and concentrat ford asbrown oil. The brown oil is purified
3 Nyy" acetate / hexane) to give 3.21 g of

B represents

.- 20
"§ R
R’ R? ;
X and Y represent N; and
R’ represents-CONH,, or C(=NH)-NH,.
25 Another preferred embodiment provides a compound of

Formula I wherein
R' represents OH, -COOH, and O-P(0) (OH),;

17



5 2- benzyl oxy- 3- hydr oxy- benzal dehyde 16 (0.30g, 1.3 mol),
tri phenyl phosphine (0.41g, 1.6 mmol) and 2-(2hydroxyet hyl)pyridine (0.18

m, 1.6 mol) were stirred in THF (15 m),

(0. 25

m

, 1.6 mmol ). After stirring for 12 h) the reac 10 is
partitioned between ethyl acetate (200 nl) and saturatadgadmlguzmﬁadlun1
%&2%%} (200 nl). The organic layer is separat ed’PC‘}Fds%gls& SCa) ,

C

hydr ogen
filtered
fl ash chr oratamd aphy 1@15!&@eetda,dtlacerap€/esﬁlthehaheg¢nt o Hafford 61291g (660)

entrated to give a brown oil. The brown oil 7i's puri

led by

ol 10, Scbhe P ERVao 8o FhTe TR IR A ° 0 SR ek

coupl i ng (F%OGHyFbck‘0”¢¥MIQ&QhnNH&ﬁQﬂ&zﬁdCHéé@HNQms of CaFhanf¢OHaNHdes

with 25 O ﬁ% NS.ph ACCOURL &y Cea®) -Mas- (A2 -8 Jﬂ979)b @sed Loxprepape
The 'br oo -benzaldeE%Qe 18 |s tﬁpl §§1é& Wbi ned Wi th_fhe

al dehydes
net hyl Jcr {FBile.tEP5Req. ), P7¢

), epkvitadi Bhr

aCfeIt at ed(?Nl(ﬁl{gqléoamdmrl ehhew armnetc(lﬁ) eq@mnmkzemmc&ﬂ {-hess3o, PSSB g 30
refl uxe 0f; i\n
PCT/ USoo/ 38302 Sndab) 8 ‘é\@g%r F@%@e&gmﬂlh 3335;& &é@ ﬁ‘%‘-&% é@?eal@y{)h et hyl

TOe(OngHNHCeX»D F AL -SNRy, e ORashed Ow (O, Wal-&H -Heten Or (0B, )gAlHdr i ed

(W59, Fi&iarLhoRsholl Qued b, B GRLERS OURLopben 01 splocdy Lhe

acet at

(MySO) .

preparallonyolohenzhyde@ (GHAL-NHof (& arkiite) . 4 @Bhpoudd (SH, }f,oNHul4026
wher ei n R ro e. 3 r l.) propi oni c acid,
o%ﬁg, R@}qi‘&ﬁh@iﬁ@ w&ldyéo npox?’ é c@ng ogswb%{g'y

e.

(3.0 g,

12 15 h in a 100 m
extracted with EtCAc (2x30 ni),
reduced pr

under

whi ch was used ut furt urification. 26
001 35886 Schene IXa NC EtO t CN CN gHO PCT/'US 130?02 HpN NH2 22

5

15

20

25

dric Chenlca

] +

R' represents halogen, H, NO,, C,,-alkyl, CH=CH-COOCH,,
NHSO,C,, alkyl, NHCO-het, (CH,),,-~COOR™, (CH,), ,~CONH-(CH,),

,~byridyl, or (CH,),,-CONH-(CH,), -dichlorophenyl;
R’ represents H;
R’ represents H;
R’ represents C(=NH)-NH, or NH(=NH)NH,;
R’ represents H, halogen, OR', CF,, or C(=NH)-NH,;

9

3

R

R” represents H.

represents H or halogen; and

Yet another preferred embodiment is one wherein

A represents

. I
X0

18

6 g, 0.15 nol) «
wat er (40 %{Fer’aﬁaltiﬁ%’r Bf A0 (B0 trﬁ]’ﬁerb\e‘?%g%%"ﬁ%?ngﬂr’and heated at 70C for
round bottom fl ask. The solution is acidified to pH 4,
'ﬁd (MgSO, filtered, and concentrated
ssure to gjve §3Tuﬁfornyl-3-hy%roxy phenyl ) propionic acid

37 16 J U N 2003 WO

foll owed by the addition of DEAD

{ "’)

~ 24



10 15 20 25 (d, 2 H, 7.26 (d, 1 H, 551 (s, 1H, 3.6 (t, 2H), 1.21 ( t,
3H) . Conpound 22 was prepared by conbini ng terephthal dehyde

monodi et hyl acetal (Acros Chenical Conp. Cat #24069- 100@,6 5_]@”‘%29;]3)2 mol ),
mal ononi t Kid §ossksgd2 9. 0.02 mol ), EtOH ( 30 nL), and NaCEt ( 2. g, 0.04
mol ). The m xture was stirred at anbient tenperature for 12PRTURH/IB0Z 50
m.) was added, and the m xture was extracted with EtzO (2x 50 nL). The
organi ¢ | agek-cpees@hirgd (MySGa), filtered and concentrated under reduced
pressure to give 22 in a 880 yield (4.5 g, 0.017 nol). 1HNWR (300 MHz,
DMSO 8: 7.95 (d, 2H) , 7.75 (s, 1 H , 7.65 M5 (Cl ) Calc for Cl5H1sN202:
256 . 12 , Found: M+ 2575 1 . In a 100 nL round bottomflask 22 (4.5 g,

0.017 rnol) and Et CH (SOR ) we conbi ned and the m xture cooled to 0 C

the m xture was extracted with EtzO (2x
amtk>concentrat ed under reduced pressure to
give 4.4 g) 99a of 23." IHNWR ¢300 MHz, DMSO 810.05 (s) 1H), 7.96 (d, 2H)),
7.58 (d, 2 H, 7.35 (s, , \3.45 (d, 1H). In a 100 nL round bottom fl ask
under an atnosphere of m{itrogenawas placed 50 nL of EtOH Sodium (0.28 g,
38 16 J UN 2003 W 00/35886 PCT/US99/ 30302 0.012 nol) was added slowy
and the mixture was stirred at 0 C for 30 mi nutes. Guani di ne hydrochl ori de
(1.16 9, OxUamel yeppssafded, the mxture was stirred at ambient
tenperature for_an additional 30 mnutes and 23 (2.0 g, 5 0.011) was added
in one portion.®Theamtitil@ndas rerefiredetior embnditemited peogrBLant 5

{?nperatur@mm@odagepéfﬁﬁ@g Engekgduced pressure, -and the residue was
\ iturateckwith EtzO fornmng a precipitate. The precipitate was isol ated

and dried gnﬁsPr\?&?ﬁ?ﬁﬁ‘l 5 £X P h to give 24 in a 47~ yield (1.2 g,

0. 005 1Dl JR* 1HNVR 380t 3z H, DVEEY 1 e, 98 oS, 1pﬁgnyz.sod_d(,0}§) H. 7. 37 (d,
2 H, 7.24 (85201, 7- 48 &PLoS 18 %.%’he iogl ow ncé Schemes” X-XTI T

i 1lustrate the 15 °synt hest s 3F CRTPHXIFEZatyls viht EFH.dan-BE0 LS¢ o,

synt hesi z&dohpotid O oFHFEHRUI-AH-Gthete X Ra R3 41 40 R4 RzL coupling

agent R3 &2 ZQRaddhfa BB Sghepe. oWs, a..f enr, ntative exanmpl e of the
synt hesi s%\)g% car boxylic acid 42 2 R%%% \gg) %}fz 8(8i§'§2%'N 9%@%@0/ 35886
PCT/ Us99/ 36308 ),..~aryl, 0-(CH,), ,-NH-C(0) -naphthyl, CONH,, O-(CH,),

15  ,-C(O)N(R")-(CH,), ,~Ph-R"R", O~CH,-C (0) -N(R") -CH,-piperanyl,

0-CH,-C(0) ~-NH-CH,~indoy1, (CH,), ,~aryl,

30 min. 1IN HOJ (50 ni)
50 niL), dried (I\/gSOa)',‘%

o

| ~
. —é-o—CHQ_ C(0)—N
) O/ ;
T )\-R"
‘g“O—(CHz)o-r—NH-C(O) \ /)
20 7~ gis
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For exanple, a m xture of a compound of fornmula 40 wherein R and R are
hydrogen and RS is chloro, i , a . , 5chloro-2-hydroxy benzoic acid, (5.0
g, 29 mmol) and Ni odosuccinimde (7.17 g, 32 nmol) in acgeti O0nm) 5
was heated to 95 C for 2 h. Additional N—IOdOSUCCInIﬂldi OjU$fgﬁ ) 1 nmol )
was added and heating was continued for 1 h. The m xture mas cool ed and
pour ed oveWO W8588phe precipitate was isolated by filtrati on pmgusdysesgude
material was purified by recrystalljzation from 10 methanol /water. The
solid was isolated by filtration i vt er and dried.

5- Chl or o- 2- hydr oxy- 3-i odobenzoi cjaci d { b hi ned as a tan crystalline
solid (6. 14_§ OF—CHL) S o (D ) 8 ppm 12.0 (brs) , 8. 1 (s,
2H) , 7 .8 ( 15 1H A solut|0\ o 25~ 2- hydr oxy- 3-i odo- benzoi ¢

acid 41 in DVF (40 nL) was treated with K2C0, (5.70 g, 41 mml) and then
stirred for 15 min. The mixture was chillfed to 0 C under nitrogen and

i odonet hane (2.82 nL, 45 mmol) was 20 added. This heterogeneous m xture was
stirred for 18 h at 20 C . Additional KzCO3 ( 0. 57 g, 4. 1 nmol ) and

i odonet hane L dded After 6h, the m xture was

di luted with Et Fm%vasﬁﬁéj@)P Pt ed NaHED-, NaGl. and dried (Na, SCa).
The sol vent was renoved under 25 reduced pressure to give

5- Chl or o- 3-i odo- 2- net hoxybenzoi c acid nethyl ester 42 as a |light purple
crystalline solid (6.21 g) 93%yield). 1H NVR (DMSO-db) 8 ppm 8.15 (s, 1H)

, 7.75 (s, 1H) , 3. 3Hh, 3.75 (s, 3H). 30 To a solution of

met hyl , 5- chl ar i enzoic acid nethyl ester (0.80 g, 2.5 mol)
and tetrakis (ri1pheqQyl phgsphi ne){§&l,)adiur(0) ¢0.085 g, 0.074 nmmol) in f')
toluene (12 nL) was a 3-nitrobenzene-boronic acid (0.45 g, 2.7 nmol) *-
dissolved in 1 nL of ethanol. 35 Aqueous 2 N K2C03 (2.7 nL, 5.4 mmol) was
added and the m xture was heated to reflux for 18 h. The m xture was

di luted wifh SEREESSRESHhdH witH: 3:ha5e@eR at eACRRHOIH,0apRO0RY, —COBH] U N
2003 WO 001-3%6886-6LT/ 599/, 3030~. ammoni um hydr oxi de, 0.1 M EDTA, saturated
NaCl , apd dried (Na2S0,). The solvent was renoved under reduced pressure,
and the ' crude material was purified by silica gel chromatography enpl oyi ng

a gradient elution of 60 to 7 5 C}BCIZIhexaHe

p—

5- Chl or 0- 2- ngt hoxy-3' -nitro-/Mip W—Bcarb xyI i Rt ester 43 was
obt ai ned as—&nNFBeCH 59 g, 4 |eI MR (DVBO-db) b

ppm 8.4 (s,<{1H) , 8. \\§ 1 (d, x\ . pH) qq (s, 3H)
3.4 (s, 3H . 10 5-Chloro-2- ox@ 3' - nltro b phe ; . poxyl%i c acid

nmet hyl ester 43 (0.59 g, 1.8 mmol) is dissolved in THF (1.8]|m) and treated
with a solution of 2 N nethanolic KOH (1.8 nL, 3.7 mmol ). Aflter 16 h, the
sol vent is renoved under reduced pressure, followed by 15 dilTution with 5
m. of 1 MHCL and 10 nL of ice _cold water. The resulting precipitate is

i sol ated by f'Itration Yd wi t\h water and dried yie

5Chl or o- 2- et - (cAh i, , gxyllc
(0.53 g, 95 y|eld) 20 1H NWR (l‘.C)dS) .37
J 8.0 Hz), 8.02 (d, 1H, J = 7~6—H2), 7.75 (m 3H), 3.45
41 16 J UNZ003 WO 00l 35886 Scheme XI: tOH -----~ -- R4 46

PCT/ US99/ 30302 ,r 48ctpoBchene XI shows a nethod incorporating a Mtsonobu
reaction for %he synt hesi s carboxylic acid 48. For exanple a conpound of

4 as A tan powder ‘
s, 1H)NHG8. 28 (d, 1H,
H " 25 30 35

formul a 46 whérrH NRS—aoeNftygs ogen, i.e.,

8- hydr oxy- 2, 2 dlnethylbe z010/[ 1, 3] di oxi n-4-one, was prepared by the
procedure of Dani shef sky,“&—J.; and Dushin, R G J. Am Chem Soc. 1992,
114, 655-659. 1H NMR (300 MHz,,CDCl,) 8: 7.82 (d, 1H) , 7.20 (d, 1H , 7.05

(t, 1H) , 5.49 (s, 1H) , 1.78 [s, GFD 15 A sol ution of
46 (1.34 g, 6.88 nmmol) and

8- hydr oxy- 2, 2-di net hyl b d|0X|9/
3hydroxynethy§—pWMﬂQ /c acjd tert-butyl ester (1.27 g, 6.85
®C. Triphenyl phosphi ne (1.80g,

nmml ) in THF €35 nL) ukder
6.86 nmol) was 20 adde /the solutioMfoll owed by addition of
di et hyl azodi carboxylate (1.1 nmL, 6.9 mMmmol) .over 5 min. After 30 mn, the

reacti on nkxture was warnmed to room 42
represents H;

R represents H;

10 R’ represents H, halogen, -C(O)-NH,, -C(=NH)-NH,;

20



6 J UN 2003 WD 001 35886 PCT/ US99/ 30302 tenperature and stirred for 6 h.
Partial evaporation gave a concentrated crude material which wa {ﬁgectly

| oaded onto a flash chronmat ography colum (non-1inear g't eﬁjléﬂﬁ\lé 35~
EtOAc in Re¥epasss 10 give 1.62 g 5 (65~)of tert-butyl

2- (2, 2-di me} hyl - 4- oxo- 4, 4benzo[ 1, 3] di oxi n- 8-yl oxynet hyl ) pyrFel/P8IMO3 car bo
xyl ate 47 Bs raprsasentisH INVRY 300 MM ,orDNRBG6) 8: 7.47 (m 2H) , 7.12 (t,
1H) , 5. 2R Wepredddts $;7-3-2 (br m, 2.09 (br m 2H), 1.70 10 (s, 6H) ,
1.40 (d, 9H) . w .

tert-butyl 82- G20 Rii ndiAgrendersly, arereath, Shdiumrinees- yépxyehhyl )1,
pyrrolidi riealoganpoxytat 1k (1. & 9,-c% 54 k) v‘spjt% g ss ed in DVBO (9.5
m.) an% t hes 49~ %gueglus KC]EI,(l.S m.) Cé/és Eﬁggl—to e ’sollllj ion 15 to form
a basi ¢ reactT T FPXPEPe™ This basic reaction. nixture was heated at 60C for
40 min. After cooling to roomtenperature and addition of 0.5 M aqueous
KHSOd (100 nL) gave ,ank-aci di c suspension. The suspension was extracted with

ether (4 x 250 m) conbi 20 extracts were was énth brine (2 x
50 ) and-—ér—-i : por at LE::; f(cr-tl Egg‘t_el er \26 g ( 93 0
) of 3-(1-tert-butd ponyl rrolidin-2-yI¥fEt hoxy) - dr oxy/benzoi c acid
48 as a brown solid. NVR (300" IVHz, O-d6) 8: 7 . 41\(d, 4H) , 7.25 (d,
2H) , 25 6.81 (t, 1H), 4.95 (br s, 1H, 3.6-3.2 (br m, 2.05(br v m 2H |,

1.40 (s, 9H) . 30 35 43 WO 001 35886 Scheme Xl I: MNBtHN' NEtp 5 16 J U N 2003
PCT/ US991 30302 4v ~ a+ Scheme XII ill ates a nethod for the '

synt hesi s of _c(ir boxylfc acijd 53. r_exa
rein R, RA6Man hydr oo™

conpound of _£8Hmul a 50
2 HBINH-2=ienoxy, benzene,

s made according to rocedur’e in Oy Synt heses | ective Vol une
3, p 566-568. M5 (chemjcal ionization) mz calcd for [M+ 1] 201.08, found
201. 15 1H NMR (300 DVSO-db) 8: 7.30 (t, 2H), 7.21 (m 2H), 7.00 (m
3H), 6.78 (d, 2H), s, 3H). 1-nethoxy-2-phenoxy benzene 50 (0.99 g,

4.9 mmol) was dissived in CH-Cl~ under a N= at nbsphere and cooled to 0 C .
A1l . 0 Msolution of boron tribromde in CHCL, ( 7. 0 20 m&) 7.0 nmol)
was added over 5 mn._The resulting reaction mxture was stiffred at 0 C for
1 h and then coevapg A wth CH30H (4 x 30 nL) to give O. g of
2phenoxyphenyl. ey cal—igni zation) M z cal M ] 187.07)
25 found 1875 1H NMR 0//MHz, ~) 8 7: OtymgZH) | 7.35-6.95 (m 5H)
6.90 (m 2H). 44 6 J UN Q03 WD 00135886 | USP9/ 30302 2- Phenoxy
phenyl 51 ( 0. 95 g, 5 .\1 mmol ) was dissolved in r1dine under a N
at nosphere. Diethyl carbanyl chloride (0.65 nL, 5.1 mmol) was added to
solution over 5 mn after ich the solution is heated at reflux for 5 h.
N v

)
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5 The pyridine is renmoved by rotary evaporation and the crude product

di ssolved in ether. The ether solution was washed with 0.5 M aqueous KHSO4

foll owed by brine, and dried (NazSO ) to give 0.60 g of crude

2- phenoxyphenyl diethyl carbonate 52. Fl ash chronat ograp ( Q}-NHE);@@Q in 10
on

hexanes) further purified the product. M5 (chemical ioniza z caI cd
for [M+ Woaé@sssdet, found 286. 1H NMR (300 MHz, DIVBOd6) 8: PE’I%'J’_S
7.09(m 2H , 6.80 (m 2H), 3.5-3.0 (m, 0.9 (p, 15 2- phenoxyp%enyl

di et hyl carbonate 5

ng64 9. 0.926 mTD|) Ived i n anhydrous THF
under a N,

re ugi ng oven_ r| Ss The sol ution was cool ed
to -78 Cwith a dryicefacetone b th. /-’t N M oI ution of tert-butyl
lithiumin pentane (762 nL, 1.0 20 mmol) Nidded over 4 min. After 40

mn at -78 C, the atnosphere was changed to CO, using a balloon and kept at

-78 Cfor 4 hr. The reaction vessel was warned to O C foll owed by quenching
with 100 aqueous NH The product was extracted w her (3 x 50 nl),

washed with_§rine 2 0 mL), ard dried (Na, SO-Y. ry evaporation of
t hyl caF‘%ﬁW@m‘&
M+ 1] 330. ¥3, found 329. 3.

et her gave_ 293 g oic acid 53. M

(bioion) mz calcd (300 VHz,

DVSO-d6) 8: 7.59 (m 1H), 7.20 (m 4H), 30 6.98 (t, 'N6. 81 (d, 2|—|) 3.08 -
(m 4H), 0.8 (p, 6H. 35 45 16 J U N 2003 WO 0Q/N35886 Schene XII1 . i 5

10 15 20 25 30 54 PCT/US99/ 30302 Schenme Xl Il illustrates the synthesis of a

diacid i~) used to make conpounds of carboxylic acid 55. For exanple to a
500 nL round bottomflaslq charged with 170nL of,nat er and conpound of
formul a 54, er R, and R are hydrogen i N\e.
2- et hoxy- 1—SgHaTet hy . (509, 36.7 nmol) way added KMhOy (12.2 g,
77.2 mol ). e sol utilon s heated to-&%-gen flux +Rg, an .gid bath
until the purple color di sappeared (2 hour). r batch of KWhO-
(12.2 g, 77.2 mol) was added and the heating was contli nued until the
purple color was destroyed (2-2.5 hour). The r@gttion nixture was cool ed

slightly apns t oxi des of manganese were filtered through
Celite. A?}tg rg%gsseﬁ.ﬁ% Fh(éﬁp?g‘m pitates with warmwater (2 x 50 nm.), the

filtrate was conmidaaednumiaitrﬁ@ﬂua%@d&rte%ﬂrEhteo adnd/ §n{ré§t96hg' nal
vol ume. Thlggoncentra ed._.f saC|d|f|edto$H25an t he

trate
resulting T¥ne WRTYE"D egfp#?ﬁfngaﬁagaf”}ﬁ%‘?]éﬂ e 28R BFer ni ght  under
reduced pressure on a high vacuum punp, yielding 2nmethoxy isophthalic acid
55 as a white powder (6.8 g, Q40 yield). 1H NWR (300 MHz, DVBO-db) 8: 7.97
(d) 2H) , 6. 9 (t, 1H) , 2.5%s, 3H gRr2®he follow ng schenes (XX to XXI)

- general ly can be used_to prepare conp unds of Formula T having a
benzi ni dazol e nucl euR~ 46 %f Scheme XX R R NHp NH2 Forn~ula | a

oeedon,
P_—

16 J U N 2003 PCT/ US99/ unone Ethanol, reflux R3
R8

B represents

R’ R?
X represents C; and

10 Y represents NH.

22



R3 5 Schene XX outlines general procedures (Method A) for the synthesis of
conpounds of Formula la. Schenme XX requires refluxing a m xture of '
di am nobenzani di ne monohydrochl ori de with an al dehyde i rj GhQJlQNegaﬂae of an
oxi di zi ng . @., ‘benzoqui none, sodium,_ ~I0 netabisulfite and the
like) in ﬁgtﬂ%ﬁgfor about 12 hours. The m xture is then COSFE@S{)%OIS%m

t enperature and pour &d préfernced orirbbddimerdti ©f esHitS aspéde @ggnetnei on of

the desire ct ich.j her washed with fresh
acetonitri ?%%ggd??g%?g%ﬁgg&gg&d\& Jlbé'kpgo%yi% i@b%r%i‘om 35886 Schene XXl
Rs R N H2 R N2 REHUISoOqNB030200%, PPA PEOC(REB)R R 5 Fornmula | 3 The above

Schenme XXl of angal s ed o nalk rrpq“:}(]ggJi rmul-a la. An
appropri ate I(\:/gtregg%ﬁ%‘g%l OHéci}gaﬂ?%é’ﬁ'eat%d' at k‘%@g% with t ée)‘;ﬂgg'r ochl'dri de
salt of5v @ik noCRHzen®Cder pVkYive AT ($8LY.. ptisaphor P afich @A)-C, under
a nitrogengakppsphere (until the carboxylic acid had reacted conpletely).
This reactipn mxture is_cool ed Lo roomtenperature and diluted with water
(or dil ut eR15FMEBSYY-§itkIF a QupdnsiohOO®he suspension is isol ated, and
washed wit Aleekfdavatrelyart atid erf tekereltbgettampordtroefrormula la in the
above schene. If Sche XX or XXI utilizes appropriately protected acids or
al dehydes, the final A%B ucts depicted in Table 20 2 were realized by
standard deprotection st echni ques known to one skilled in the art of organic
synthesis (See Greene, 'Prjotecting groups in Organic Synthesis'). Thus, for
exanpl e, BOC groups were penoved using HCL or TFA. In the case of an

al dehyde, which has a.qagrizyl protecting 48 O R5 1 ~6J UN ZUU3 WO

g 35886 PCTNS99130302 group at RZ, after the Method A reaction of this
al'dehyge Wit hedpresliapd nabenzani dine. t he(cyde deslk, pur(ehe) saldabd S-

i sol at ed an? tren sybj ect ed Eo hydr ogenatl on _conditions in’‘ethanol '‘With Pd
(10~ on ac®i¥¥ted I‘J&?ﬁ‘)u B Y er~OONH: 1 ngCBYHi s FNPrersd-Gnd 8h&YHiltrate
is concentoateddto ~20 ml and added to ether with vigorous stirring. After
filtering gnd i product ~i s i ed, r ser by E le 172 in
Tabl e 2. Aﬁvar?%f%%e%Pgt hgo’abov%"‘sch%?riéggm is&%gﬁ‘to?ﬁ)atk)%}{%@aﬁpl es
100 and 20BesavonArvél owl(CHRN NCHOM-NHHGH, or -COOH;

15 R° represents H, halogen, or -C,, alkyl;
R’ represents -C(0)-NH,, -C(=NH)-NH-NH,, or amidino;
R’ represents H, or halogen;.ahd
R” represents H, -(CH,),,-Ph-N(SO,-C,,alkyl), -(CH,) ,-NR"-
C(0}-R*,  -(CH,), ,-NR"-S0,-R*, - (CH,), .~het, - (CH,) ..~
20 CON(R"),, -(CH,),,-N(R")-C(0)-NR"R*, -(CH,),,-Ph-NH,, -(CH,),.
,~Ph-NO,, - (CH,), ~N(R¥)-C(S)-NR*R™, -C,,-alkyl, -(CH,), ,-
'?) optionally substituted aryl, -(CH,), ,-het; —(CHJIJ*N(Rm)ﬁ
- (CH,), ,~CON(R"),, or -(CH,),,~COOH.
Specifically preferred compounds of the present

2!

25 invention are selected from
3-{3-Bromo-5-(6~-carbamimidoyl~1H~benzoimidazol-2-yl)-4-
hydroxy-phenyl) -N-phenethyl-propionamide;
3-[4-(6-Carbamimidoyl-1H-benzoimidazol-2-yl)-3-hydroxy-
phenyl]-N-(2,3-dichloro-benzyl) -propionamide;

30 2-[4-(6-Carbamimidoyl-1lH-benzoimidazol-2-yl)-3-hydroxy-
phenoxy]-N-(2,3-dichloro~benzyl) -acetamide;
3-[3-Bromo~5-(6~carbamimidoyl-1H-benzoimidazol-2-y1l)-4-
hydroxy-phenyl] -N-[2-(2,4-dichloro-phenyl)-ethyl]-

propionamide;
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Exanpl e 100, Table 15 The procedure is the sane as Schene XXl ) except that
4- guani di no, | , 2-di am nobenzene is used instead of 3, 4di am nobenzam di ne.
Exanpl e 200 uses the acid from Schene X1 which is reacted with
3,4,-diam nopyridine in the presence of 20 pol yphosphor i.]c acich (magod B,
Scheme XXI). The resultant conpound is then reduced and a@le N
substltutgg)9 kel d Exanpl e 200. 49 WO 00/ 35886 NH HZN g 16 J
U N 2003 PCT. U899/30302 NHz Table 2 Ilsts exanpl es of conpounds o{ ornula
| (and | a) 3pilépBremony (e caydranigyiraiet 1 1 -denmmsignidazol5- v s 4 et hods A

and B resprolir¥l Y phenquads YA dRA 2 by MONRI 1) Bordi$i gl N0 group
(C( =NH) NI—|Z%9can gl go be gr arec}ljflréreat |¥1 1ﬁ}p(r)})ujr%:sl%lf Forrru?al wher ei n

TCN w $h | REBERRROI -6 SEEt1H e e imgazo k- Any bor 65886 Tabl
I23:CT}_ USH5/ ingﬂraﬁ‘yppﬁfesﬁ”tﬁ“ e e B R H0  and R
e benzim Tpounds and R~
r epr esent 2 8%oég ﬁﬂﬁpu éﬁ'e %ﬁﬁ%ﬂ#ﬁ% 5;1%£§;9{32R;$%P¥%e case of
Exanpl e IQpbenEny -No -RRRhRREQ dﬂéﬂ&ﬂﬂﬂﬁHCO HHHH103 OHOCH

Bor H L0600 ﬁ%ﬁﬁ???é%%?ﬁ?ﬁ??“@?ﬁ@ﬁ%@ﬁ 18 HL13000- o

1HC1H1140HrenRointda zqlz50H HH117OHPyr r 0I i di n-

2-y| met hoxiiH lﬁ%oa@- @ NPty IV H-benz o itMALYRBBEG 164 U | ~
2003 PCT/ US99/ 30302 RRR' RRNO. 1190Hi- I HHHI T dazol 4. 5- ¢l pyri din- 2-

11200 1rb¥ﬂFB§Mz8Pﬁnér&£0Pr?Plﬂ§fG¢f%t hyl - HHHLH benzoi m dazoOl - 2-
11220HBenzpt g agoBEL hadrbpkddx$H 2 -hydroxy-phenyl) -3H-

benzoimidazole -5-carboxamidine;

PN

2-[4-(5-Carbamimidoyl-1H-~benzoimidazol-2-yl)-3-hydroxy-
phenoxy]-N—(3¥chloro—benzyl)—acetamide;

15 N-Benzyl-3-([3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol -
2-yl)-4-hydroxy-phenyl] -propionamide;
2-(3,5-Dibromo-2,4~-dihydroxy-phenyl) -3H-benzoimidazole-5-
carboxamidine;
2-(2-Bydroxy-biphenyl-3-yl)-3H-benzoimidazole-5-

20 carboxamidine;
2-{5-Chloro-2-hydroxy-biphenyl-3-yl)-3H-benzoimidazole-5-
carboxamidine;

- (2-Hydroxy-3-phenethyloxy-phenyl)-3H-benzoimidazole-~5-
carboxamidine;

25 N-(3-Bromo-benzyl)-2-[4-(5-carbamimidoyl-1H~-
benzoimidazol-2-yl)-3-hydroxy-phenoxy] -acetamide;

2-{3-[1-(3-Amino-propionyl) -pyrrolidin-2-ylmethoxy]-2-
hydroxy-phenyl}-3H-benzoimidazole-5-carboxamidine;
2-(5-Chloro-2-hydroxy-3-pyridin-3-yl-phenyl)-1H-

30 benzoimidazole-5-carboxamidine;
2-[3~(5-Carbamimidoyl-1H-benzoimidazol-2-yl)-2-hydroxy-
phenyl]-3,4,6,7-tetrahydro-imidazo(4,5-c]pyridine-5-
carboxamidine;
2-[3-(1-Aminocacetyl-pyrrolidin-2-ylmethoxy)-2-hydroxy-

35 phenyl]-3H-bhenzoimidazole-5-carboxamidine; and
2-(2-Hydroxy-3-phenoxy-phenyl) -3H-benzoimidazole~5-
carboxamidine;
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4- Hydr oxy- H H Hl1H benzoi m dazOl - 2- 1124CH1H HHHI m dazo[ 4, 5- c] pyri di n- 2-
11250H5- Fl uor o- HHH1H- benzoi i dazO0l - 2-
11260H5- HHHCar bani i doy! - 1H benzoi mi dazoOl - 2- 16 JUN 2003
11270H5- Met hyl - HHH1H- benzoi m dazOl - 2-
112 $ OHHHOMO@O36888\Vh 129 OHHVEHH1300H2- Pyri di n- HHH2- 1- et hox 1 B€ETM49%Be30H013
20HHOCH2 CHHQ £t 33000 HEL Hnl s 0RDED1 1520 5005005 358801 1 6l ol N12003
PCTNS99/ 30 OEE%?R'R{RNO.EQ 40H CH,CH,%:I(ZI CH) I—g;L eﬂ , CH, CH, CH
( CH) -H-Borsreiniferpter TrfatPryamidine;
l-HHlﬁ7OIl45rl ﬁ%ﬂh%ﬂﬁ%ﬂ%meﬁdm ﬁ%&mﬁﬁ&%paﬁg&& HmZJ

met hox ert t oxycar agi no- pr opox Xy-pip
eridine-1 gh;? T}}é%{?’a?%’r’f\l‘%F €s "e?iﬁgagﬂ{i? Enzyl oxycar bonyl ami no-eth

go;ﬁagwmwﬂﬁ%ﬂ@“wﬁyﬂwwrmmm " WD 00/ 35886
16 J U N %%@%@6%@9 ¥ § O\%I\H%—(HO—I1560—|HHO—|H15
7C]—IHCI—IZCI)Htﬂ=lir5>8ﬂ=rﬂ:m:ﬁ]a1H159CP(ONEHHH( OH1600HPi peri di n- HHH3-

| met hox16 -h d t 1id 1 th

| et hoxl62£f%pl%éa€<+-ﬁ§b chl or pr g}r%; Cfe Ié%%]—lﬁ JIY/Il;tﬁo?éymﬁHHgé%lz | ox16
40H2 - Cyc Pherxd] - 1RHperpeiBSdprpola- Pﬁﬁ%‘}?léh’éﬁyl) et hox16 60H2- (

3- chl ofo- HHHheny rswogﬁz&re § 4mEhhekp= sh%hﬁn)liﬁegeﬁéémﬁaazole-
(4- Fl uoxo- HH—Ihen et hol690H3- Ni tro- HHHoenz

| 0x170OHHHHTRATA o +0f - HHHbenz
| 0x1720H2-Z{ 1§ 8- HHHDR exmaido 33 dinbyHy d-bsoyndd) -ﬁyiiemﬂmnlzsmphenet hyl oxyHHH

et/ Usoo S0 i SR G PO P Bt RS TOH B RO CROPHILY 8GHD

-ni tropherca , HL790H3- ni t r ophenyl HCHZCH COO-lHlSOO—lClHCJ—l COOHH181

o popheny 11 0z g@g@ Qr heno
11830|:1§:HZh| e%ﬁ:%—l“y § @ 2 r%’,r Hgg%??EH v olgjy%a onyI am no- 2- car boxy- et
h 1185045@@%%11201%1&?%3@ éﬁnbﬂ%%ﬁéﬁsﬂlﬂﬁHearbeXéfnﬁ ine;
11870HBr HZ- 485 5uﬁ@u¢,9guclaé91@aﬁéam no 3- 0x0- 5- phenyl - ent

éﬂSg%ﬁrHTé‘dE—T%%%’egew ggar | - et }§919f§é¥9é'1n 3C_:OC]—|H190C]—|CI HCH

COOCH. H193¢Hbe fRe%it] Sbékhigy bamidpB- ;ihhmzll(b-BHebadabamylh}zoler—fﬁi—no- ethyl]-4,5
, 6, 7-tgtr azo[4,5-c] ridin-2- 11940H4- HHHdi et hyl am no- hen

1) ech%lQa%g}ﬁ?m%& - NH196OH3- et hoxy- Hret hyl Hhen - 1-

1197OHpherdrt i—ﬁrelﬁholm@ﬂ@8mr0&ywhy‘étbymhﬁyYHbeﬁEoééﬂl9}21]1@13@)@1@—'6- 1 55

16 J UN @%mg%ggggg PCT/ U899/ 30302 Ex
. RRRR RNo. 1990H4- net hox Hhen -1- 12000H2- et hoxy- Hnﬁt_gy_lyl-ih)e_n- 1- 12

010HNO. HHHY b%cﬂ?b%%éeﬁwﬁ 5 ogMERLGOrk= L BrPEngRimy-dazo
~HHH204C]-IB$H|rilr12:65Q712ﬁﬁQIBx§2! hpkblBliHaﬁ)a CHiBY HEH
y. 1Hhen .

T2000KRk G5 CF Hy T PEPBABREB: b8 o PR AR AL E BERREE 929208 e v
lHacetyI arﬁ-rimydhenyiphenaxﬂl Eplzopzoanrpngmﬂ @Ih}ﬂér epitenmy| amidno) - hen 1-
12130HCIHGH - _ -3H-

%3(% B 2- hf%r%T¥U?0£8Im§t?P#g ut-3-enyl) -phenyl]

COOHH2 14 OHBr yl) - car banmoyl | - ét hyI} phen- 1-
12150H$r HP§R2 @ Pm @Eﬁéﬁrﬁ gapppxarhdiegi banoyl ) - et hyl | - hen- 1-

121&0HBr H33 {RBek £V L D di( 3= 3h iR b Hreaibamei Ny et imyli haphensl-
1217O0HBr HCH2 Q0- HCH - Ph2180HBr HCHzCO- NHFHCH -CH -Ph 1 R represents C

(=0) NHO REFEPPEIBATLNR* RB represents CL and Re represents F i
3-[3-(3-Benzyl-5-carbamimidoyl-1H-indol-2-yl)-5-bromo-4-

hydroxy-phenyl] -propionic acid;
[3—(3—Benzyl—S-carbamimidoyl—1H—indol—2—yl)—5—bromo-4—
hydroxy-phenyl]-acetic acid;

35 6-Chloro-2-(3,5-dichloro-2-hydroxy-phenyl)-1H-indole-5-
carboxamidine; .
3-Bromo-5- (5-carbamimidoyl-1H-indol-2-yl) -4-hydroxy-

benzamide;

25



56 16 J UN 2003 WO 00/35886 PCT/ US99/3030Z Listed below is the proton
NVR (1H NVR) and Mass spectral data for conpounds listed in Table 2. 5 .
Ex. 100 1H- NWR (DVMBO-d6) S ppm 9.92 (s, 1H), 8.14 (d, 1H, J 7.7 Hz), 7.72

d, 1H, J - 7.7 Hz), 7.65-7.60 (m 2H), 7.56 (s, 1H) 7.48 33U 2\9’@
(7.22-7.08 (m 2H). Ms (ES) talc. 343.1, found 343.9 10 Ex1ﬁ)

( DVBO- ds) wppmssasm (s, 2H) , 9.09 (s, 2H) , 8d381|(_ls JltDS%&H,ggyg@mlH) ,
(7'52? (slx'/i s ”%ﬁ‘&’%frclﬁ’H?FJ% %@éﬁl 182 indodpR5¢DVEO- db) 8: 9.35
(s, 2H), swn@amnee 40 (d, 20 1H), 8.2 (s, 1H) 7.98 (d 1H) 7. sia (tJ
e T N L N A R eCR e AR
102 gHHZN?\/R %ﬂwéo% bgcagboxamidiqie2H) | 9.09 (br.s, 2H) , 8 22 (s, 1H),
7.88 (ds 1H- (Jz-ﬂy&r%zd#zblphe&g/ﬂ 375,1()m1}3110n égs(gafﬁ'é'xfﬁldjng,s 0) ).
;'4213-7'332%%3%%)”?@8%4@&’ éaxé")5 ns‘%‘ﬁf%r{ -EX-ingsleHSNVR (DVBO- db) 8
22 88 roPbamidaneq (s, 2H) , 8.19 35 (s, 1H) 7.85 (d, 1H, 7.70 (d,
i 328 Cg;r 1bd)aml Yt i t (Cl, M +1): Calc. 268.1:
Ilzg?md 26857 55%’& 08/35&}5{”% J‘%“ﬁ%%@b&%@gﬁsﬂébzl . 107 1H NMR
(DVBO-db) 8ndgle7Stbarboxamidiseds (br.s, 2H) 8.15 (s, 1H), 7.81 (d, 1|(4OI J
8.7 h?g432B@§z?Q 21?2 ﬂ¥d§%%¥5pﬁ§%gg)- Qﬁ %i%r§ﬁ§ar§o§§m%glngH J -
éHga Hz§5 %—Bzgeﬂs%éa»é 5hf29@r9 @oﬁnyd)ro@epn@azynx}mm@owvso d6) 8: 9
34 (br. sarB b 2 8 . 45 (s, 1H), 8.25 (m 2H), 7.86 +-
arBtbani8idd, (b & 20 3 =8.7 H). wM: 503.89 (calc.);: L.
| ggz éH(ogs )geT%§%X2 Z%Og &1bromo 2- hydroxy phenyl)-1H-indole-5-
2- (2- Hydr oggxboparnglind; yl ) - 3FLben20|n1dazoIe 5car boxam di ne 1H NMR

288. 13 (m 2H) , 7. 85 (d,
(13'\/5?{%5) %E@?Bmg §$£é %a‘;'%'“l{i‘lg 2*5&3.1 81 o5 T oxy - 7. 52-7. 31
(m 4H), 7ehenyi]- @etuc_aale Hz). MS (EST M+ 1) "Calc. 328.1; Found

5
ggﬁzglnFééiﬁ%%nz %é%ﬁggéﬁ$g?ﬁgh%gﬁ%ﬁﬁ %BNE%E%Byﬁ ¥B%ﬁ$1 .%ﬁf?fﬂ s, 2H),
9.05 (br ca¥bejampdymers 1H), 8.23 (br s, 1H), 7.90-7. 30 (m 8H). M
(ES(, NM1)2 EE#Broﬁﬁﬁ544SF@&ﬁQam§ﬁ2d8yl3QHE§ndow %Jv%(fﬂgﬂ§ﬁ90x§?10-
363. 09 Found 36f: Qe Bni dd 3

—(3,5—D1fluoro—2—hydroxy—phenyl)—1H-indole—5—
carboxamidine;v
2—(3,5—Dibromo—2—hydroxy—phenyl)—1H—indole—5-
carboxamidine;

25 2—(2-Hydroxy~5—methyl—bipheny1—3—y1)—lH-indole—S—
carboxamidine;
2—(2—Hydroxy—5,4'—dimethyl~biphenyl-3—yl)—1H—indole—5—
carboxamidine;
2—(3—Bromo-2—hydroxy—5—methyl—phenyl)—1H—indole—5—

30 carboxamidine;
3-Benzyl—2—(3—bromo—2—hydroxy—S—methyl—phenyl)—1H-indole—
S-carboxamidine;

3-Benzyl-2—(3—chloro—2—hydroxy—S—methyl—phenyl)—lH—
indole-S—carboxamidine;

35 3—Benzy1—2—(2—hydroxy—3,5—dimethyl—phenyl)—1H-indqle—5—
carboxamidine;
2—(3,5—Dibromo—2—hydroxy—phenyl)—3—methyl—lH—indole-5—
carboxamidine;
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35 ' H- NMR (DMBO-db) 8 ppm 9.39 (s, 2H) , g.oEH(s,J 2H) ; 8 36 (s, 1H), 8.(%1
(s, 1H), 7.87 (d, 1H, J - 8.12 Hz), 7.75 ( = . .
gH) 5015 (s, 3H. 58 16 J U N 2003 WD 00l 35886 PCTI us 19853QJ;UN R803ES |
|v++1) Cal ¢ é@”%“ Found 377.0. Ex. 114 S 1H NVR ( DMSO- db) o oid. 25 . (t’)zr s,
1376”? 1H), 9.39 (s, 2H). 9.05 (s, 2H), 8.30 (br PET/USEY3
7 90 7.70 @m 2y D557 mes: Hyi - BHhidpRén{d-y2Hphényl7 ~-9uHIhdode35 (S,
3H. M5 (E3Q. quayb%xa l@ljﬂe found 377.0. 10 Ex. 115 1H NWVR (DMSO db) 8 ppm
9.46 (s) 2 916 :%836c~~(d 1H, J - 2.4 Hz), 8.24 (s, 1H),
7.92 (d, 1 3833’01“’9 Ny arpxyrs (ret iyl -ghengl 5- E1Z§carb§m1f5n1dbgd2817.H2 J
= 8. 8, 2 _HZ»,};],OZZ ([o! Hz) . M5 (Cl) calc. 286 oun .
Ex. 116; 14{ drlog @?Jf]pﬁgrjle?f;&pc%enyl - 3H20 benzoi m dazol e- 5- car boxam di ne

"H NMVR EDlvéé d&)‘Bgn 12§ -Ceroanyimigiqysl 1 LH- 20182291 [s5-EproBAe7 (d, 1H,

J =10.5 Hh)ydrbx&f-‘)p(tﬂnyll'ﬁ abetid HYid Ene?e&l;éx(zl eét‘% J - 84Hf) ZHBBJ(t_ 72E
= H = , =

%5 v HZ) &égs%ggle%(zh‘?hf Casr%zég“%“l(‘%%%ﬂc‘f Js‘a‘éo% £oB%) ySERromp74-H NWR

-(DI\/SO db) bydgoxwp@gpyzm)—pro@mm(cs adid metth?¥ ésteﬁHg 1H), 7.92 (t1 3 2JH _

g:Hz) 38‘_62(%; f‘\ﬂm.nngbe%zy}% ?)(’B—Lﬁnc(gz l_}ésdr%x{-g Iﬂe%}BY.Zﬁ? eéy;f)

(br. 102 éﬁ indglepp- ﬁﬁrQHycamvgleﬂ@) Cal c. 351117 Obs.: 351. 19b 38 ig

}Ao ng)e)Ssgﬁ -ER-Bréd8- ,’gah}dyouyzga%e%fﬁv u%%gérg%f) AT H%@g@%

2
7.79 (d, 1 83gaoée$yca?b92$ pid lm J - 15 Hz), 4.25 (t, 2H) 4 0- 3
ﬁ m. MS3- 331Aﬂ:4n(>eabnzm 321.(29HyehoRy 51-Qn@é<h%ﬂ—9phen v1)
3- U

Hb a hydr oxy- phenyl ] 1H'benzoi m dazo e- 5- car boxami
di ne: Nﬁ/ﬁé%ﬁ Dﬁ/%b?°§¥‘méd% BS(s, 2H) , 9.2 (s, 2H) , 8.7 (d, 1H), 8.55
(d, 1H)5 833BeBzY1HE - (3-8Blodp- 2Hhy dEBE (T-metthyH) phénph) {1u- 1H), 7.8 (d,

7.4 (t, 1H) . Mass ESI (M +1):
g?curaf’ﬁdiﬂd"i@f’ bagoldmaithe: L4 (ot R (db- DMBO s 9.5 (s,

2H) , 9. 457¢8 omz (B-[3-(4, 12FiI)LOX0816t(1'dOH1¢t)ph<81157—4(syl)l+g 0855 (d,
1H), 8.3 (sth{H)- 28h12d£6xylbl).phén91(-@ gh@ﬂ@&écﬁ}b % MS:
369. 13 (calc.);. 370 gobs 25 O) b 8 35 (d 1H)
. 8. 15 (s© aﬁ%ﬁ’xa’“éah‘? d, 1H): 8 05 (d, 1H; 8.0 (t, 1M 7.97 (t, 1H);
7.95 (¥ 1%157(9—¢drbéﬂm36023 6dchlidrio-11H28 r{do1-2H) l)ﬁl-l\;%}( db b)Sg g’azz
ESi ()i ol e 362,35, 005,383, 0, B, A2 e (G TVED) o
1H), 8.09 Qdcb,%oqwzﬂgsl(mdmxw 3-12-((@, Hibl-ﬁ)ho@nfht(ﬁyl—lﬂj)rlralﬁln 1-
(t,1H), 7, 4511 )2 16ho MBE RGP 10{ £ALAY) - 38519 19PS Haode BO. 16 J U N 2003

carboxamidine;
25 6—Chloro—2-{2—hydroxy—5—[2—oxo-3—(tetrahydro—furan;Z—yl)-

::) propyl]-biphenyl-3-yl}-1H-indole-5-carboxamidine;

‘ 2~[5—(S—Carbamimidoyl—6—chloro—lH—indol—2—yl)—6—hydroxy—
biphenyl—B—yl]—N—(tetrahydro—furan—2—ylmethyl)—acetamide;
2—[5-(5—Carbamimidoyl—6—chloro—lH-indol—2—yl)~6-hydroxy—

30 biphenyl—3—yl]—N—(B—methoxy—propyl)—acetamide;
Morpholine-4-carboxylic acid {2-[5-(5-carbamimidoyl-6-
chloro-lH—indol—Z—yl)-6—hydroxy—biphenyl—3—yloxy]—ethyl}—
amide;

Phosphoric acid mono-{2-[3-(3-benzyl-5-carbamimidoyl-1H-

35 indol—2-yl)—5—bromo~4—hydroxy—phenyl]—ethyl} ester;
2~[3—(3—Benzyl—S—carbamimidoyl—lH—indol—Z-yl)—5—bromo—4—
hydroxy—phenyl]~N—{4—[l—(1~imino~ethy1)—piperidin—4—
yloxy]-phenyl}-acetamide;
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WD 00l 35886 PCT/ US99I 3030Z Ex.: 123 'H NMR (DMBO-db) 8:: 9.4 (s, 2H) , 9.05
(s, 2H) , 8.22 (s, 1H, 8.2 (d, 1H, 7.80 (d, 1H, 7.78 (d, 1H) 7.38 (t,
1H), 7.20 (t, 1H), 7.05 (d, 1H), 6.75 (d, 1H. 5 MS (Bioion): Calc.: 384.4;
Cbs.: 384 'HNWR ( ds. 1H), 852 10 1H, 7.95 M5 369.13 g ‘!@j‘lm)
8:.9.4 (s. 2H), 9.05 (s, 2H),. 8.55 (d, (d lH) 8.49 (d, 1H)° H)
8.25 (s, uvosm;58867 75 (d, 1H) , 7(50 t, .7 .3 (t, 1wc7,i,§ggajloge,)
b 2 S:

(do- (%Néq R %&%%*‘553%@@9&“1%%@ Ol byl s Beioh20, MR,
2H), 7.29 ( ydwy—Ph@rxn I tpi.c ?aCZJQﬂ(d 2H) MS: 410.16 (cal c. )6645 0
(obs.). _EX 2-J3L (NBpe3d 13—"5—(c<%?xll§axﬁlm o%%?lz? )gfgoé(%%mmo élp-l)',

(talc.); g obség EX 130
9.22 (br.s, §a)‘ XygPEenyd | -fgetpnide '8 Hz) 8.58 (d, 1H, J - 7.9 Hz), 8.24
(s lH), 5 8. 26 [(d,(3LHenky] -8 -Qdthamifiy Bﬁi(iﬁd@ﬂz 8\71”)7—85-(}91:0:%%‘ Lgd - 7.4

61 (t.. 35 2H, J. = 3715
(cal c. ?1 (%YS%H pr‘e”é’i %MWé‘ﬁ% "’B‘”r\?lezoos PCT/ US99/ 30302 Ex.

131 H NVR { BSKB-BENzZY366 Mazﬂaalmmﬁo@a—(lg{ SJzzftaHozl)Qg%m%ss( dmlmog%ig g g, H;?
% 276?dHZ)1H §dg§x%nbgéﬁy”|v§%%té‘3’8aw? M1) Ex. 132 'HWR (DVSO-d6) S .
9.44 (br. s3- izﬁi)<39Beezyar5—§ar24a;nln&dmnﬂr(mndcm -2491,) -5 -8frdmb-4H, J=8.5

Q 2H,
) 16 (it oy g e Sl 4042 2
'H NW(db-ﬁéé% ~gmigeds (br s, 2H) , 9.08 (br s . 8.53 (s, 1H), 8.44
(d, 1H), 8.30f{8-05- Béhz%l}s Z-a%aﬁuﬂﬂd(dy Al i M1 42.0-5119 _(50?1100,%%4407 9 0
(o s ). 201§xdrl35 ﬁk N?] VBO-d| )%Ppnl 91ﬁ7(s 2H) , \
822(51H)3?©§Y(8?P®’ ?@6(’& Fnd 89Hz),780(d1HJ-89
Hz) , 3. 30- 3. D5( f-B2ehno-2 ﬁﬁdérnwcylrﬁ}mel:h?&z@ﬂeﬁﬂl'ﬂ)ﬁ% (%—ﬂl%l%ilibe}ll\%
7. 5Hz) . yB( ngzf& léSg ‘16 ( glxgg%dzi% 5.4 (obs.). Ex.: 136 30 ('DVBO- d6)
Sppm 9. 40 E 8.20 (s, 1H) , 7. 85 (s, 1H) , 7 .80
(d, 1H, J =1 5ar§yere¢l$em@a OrHPh& rmage® tia 1 13, B liakln sHi):
2.92-2.70 (#dr@Hhede85 (M 1H), 1.79-1.20 (m 5H), 1.00 (t, 3H J - 7.9
Hz). 35 M5 (CI, M+l): 448.1 (calc.); 449.5 (obs.). fit WD 00/35886 16 J U
N 2003 PCT/9% S9923 eojgomgn7 oy Rmrmmgtas}algy acesrtableHsalt. 0

(s, 2H) , &EribtheseofH), 8. 03 (s 7 86 (br. s, 1H), 7.72 (d, 1h,
J=7.78 )52) , 7.60,(s, 4ty eg 3 asp Tt g@ the péegggtl1ngitaonE§fdg?%es
a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound of Formula I a
pharmaceutically acceptable salt thereof.
25 The present invention also provides a method for . iﬁ)

treating or preventing a thromboembollc disorder;
comprising administering to a patient in need thereof a
therapeutically effective amount of a compound of

Formula I or a pharmaceutically acceptable salt thereof.

30
SYNTHESIS

The novel compounds of the present invention can be
prepared in a number of ways known to one skilled in the
art of organic synthesis. Described herein are some of

35 the preferred synthetic methods for synthesizing novel
compounds of the present invéntion. All temperatures

reported herein are in degrees Celsius, unless indicated
otherwise.
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1H NVMR (DMBO-db) 8 . 9.4 (s, 2H) , 9. 05 (s, 2H) , 8. (br s, 1H), 8.03
(br. s, 1H), 7,85 (br. s, 1H), 7.8-7.65 (m 10 2H , 2.3 VB
392.0 (talc.) 392.8 (obs.) Ex. 139151H NVR ( DVBO- d6) 8 9. a bJ@‘N 20%53

9.47 2H), 8.22 1H), 7.94-7.88 2

6Hz) , (§ %g%(og@s%@(s -ngz), 7. 82 (t ,H)lH) 5. 45(s(rlnH) H?% 50*’?’2‘289%)4"3329 2.15
(br.s, 2H) .M . nexed. * cempoundehsof  FrrmplEy I 14eml-|-1I>WRp(rI3¥8®ezfs)

bppm 9. 45 he9. 2046t 2bhs8. 940, 3 2

7p831(t 2 dfm%(% 1%“@%6&18 &QHi SM&?&%H)& 4,401 d @eé detfcfjf%(i

4.05- 3. 50851 4015, PPN 2|l’13e 3Ng5Eq, 1’H)‘a§ SOMP O Gsm 0§H) e s )T

351 17(caImc)ludiéSZc@»nmhmd)sExof14l4=8QihH1Hl\/RIé300 Mﬂzes&Mi%r@Q) s ¥1 (s,

7safsirin s fa 7 EspResnd Rae Byt id ndadn aomdondade i g (S,

2H), 3.3-® Slﬁ‘ntn’) mv@ntmms 4%1)@5:16310«3 1fardhdrN 2003 sW0rARIB5836

PCT/ US99/ 9. 18 2
8.24 (s, % 7 97 7 90“(%@1;\4\4; HE@S%@Q% pr%m 3 %% ?‘% ?E% e Eé)s calH)c
282. 1, found o§hey rfaaﬁlori%amwerégrme(d\nwwa a321vsn(:cap@r)oprza¢e9
(obs.). Bxo Zdile! Qebla@nitsEdnd( Matlekla‘l(?ﬁ gmébﬁéizéd) an%pe’ \%5993 o f FX 148

"H NVR_( DVSO- db
8.10 (&, DNI% %ﬁﬁnfgorﬂ‘ﬁjho?seo %ﬁln% 1 fectads, ESI It{Mw}I 3bg 3
(calc.); SéPesimiosl) byEx.thdSeMaskilES (M +lhe 347y¢ (sal Co)rga%‘l% 0

(1 g Hypeedh (Y geh B Sty Broseily oot Bpierng (4, )

ﬁ)) 9 Ehpuld ke (sonkilgters: 9itd, the, t.kaasﬁnenae;w@s ﬁrQ,pés@d(br s, 1
3242126( f:taItIIh(::L%)H w!i.l‘l GSQmE"%).L;me% 51.9?%11% Ié ‘}uﬁg@ﬁe@x \1.0 fy thI)
2-(2- Mydr B¥§es. rﬁaﬁ( h%&%pﬁ@ﬁyh)etsﬂ BEFERS nPHakel s<SRs: ccam@oxoamdncnéawass

ESI: {M +ﬂa):oc%&% FdINE . dve2B8AndeHIS. In EXdedd20 obtain a desir

2- (2- Hydr ax th ni_trophenyl ) - 3Hoenzoi m dazol e- 5- car boxam 8~ ne 35
Mass, ESI S %‘WE%% %%hf(é’e‘ﬂ 10157 9 (obs.). 64 16 J U N 2003 WO

00l 35886 PCT/ US89/ 33302 Ea<lsd53be recognized that another major
2-(3,4-D pp ro t e I) 3Hben20|m azql e- 5- car boxam di ne
Mass, ESI: %‘%?é%f%tg§g' F@e M%%E @g(ogs %E%::&C route in

2- (2- Mydr 6lySs- f%ﬁlduo}c%nﬁhﬁ)xymﬁ@rqd u%Hb?érmmen da’fzoltheS pabhexathdi ne
Mass, ES| groNstDsed3360 I x36; S, (

2-(2, 4, 6- T:’:I %drgxe hen13 )éﬁgl-l-(bt?eontzoq m%?’;lzg t%;)10 car%'fs)xam Pﬁgt ?gl ESI :

(M +1): 28%°8Pfcal 386%4 B ( o2y . ‘ERmP‘Z‘SI?dSHNI@QS(QHVE;@djb)l@ ghig (s, 2
H, 9.18 (syedthpn.8. 2#n (authold tdtive 23céSunt Hesl:nb&@mgo E‘Ke\; mén$o (d, 1

H J - 8. ( =.8. 98 (d, 1 H,
J =096 I—é E%%n?gz g8 9?1) ]thsé thEad“Fg)ar }a‘itﬁtleﬁ‘%ﬁ) ig, é%fe(?e 23PCAMmsss,
M5 (CPS BWQtﬁl ((Rl%ﬂt‘cﬁc)tl‘&OGgOU@(ﬂDSlI)l 2o genid 58ynthesis, Wiley and
ZI\XZ 4, 5- gghgydliggwhenyl) 3H- benzoi m dazol e- 5car boxam di ne Mass, ESI:

284.3 (talc.); 284.8 &_gw 25 Ex.:. 159 1H NWR ( DMSO- d6) 8ppm
9 37 (s 1H) , Pyoren( &Ry X swexg) obtpiged disimg deutgréted) |
7.81 (d, ébilvéntSB s@dﬁz)ag dime@hyiH s ¢ 46 (d 7.3
). 30 7,24 7,6 He), Y5 M so,’gléeHﬁ\)/%s?EéG) d‘i%yeﬁge?
(calf.): $28° °F86§1 ) (ERC1P0 119*NVROFBRISO DBPPEOPYABEE 9. 501UsntaH), 9. 21
(s, 2B), Schemes I to XXXV illustrate synthesis of precursors

useful in the synthesis of compounds of Formula I, or

synthesis of compounds of Formula I, having a
benzimidazole nucleus, i.e., wherein "A" represents
benzimidazole, and Tables 2a and 2b list them. These

35 compounds of Formula I can be represented by the

following structural formula:
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35 9.00 (t, 1H), 8.23 (s, 1H), 8.0-7.7 (m 3H), 7.22 (d, 2H, J = 8 Hz),
7.02 (t, 1H 8 Hz),.4.5-3.0 (br.m, 2.8 (m 2H), 338(brs 1H), 205160
(m 4H), 1.4 (m 1H) M5 (ESI): 365.19 (calc.); 365.9 (obs.) 65

00135886 16 J U N 2003 PCTNS99/ 30302 Ex. |61 1H NWR (DNBCng)dﬂJ%kﬁqu 9. 48
(s, 1H), 9.30-9.00 (m 3H), 825(5 1H, 7.9 (m 2H)

Hz}, 7.23 wo(wd/3548d, J Hz 7.02 (t, 1H J = 8 Hz) ?P& 3 3
(br.m, 2.85 (m 1H), 2. O(m 1H), 210185(m 2H) éléé@f{fsgggz

0-
| c 379R8

9.44(s, 2H) , 9.14 (s,
-2.2Hz), 7.55(d, 1H, J
7.8 Hz) ,6.98 (t,1H, J =
J= 6.8 Hz). M5 (ESI, M +1)
(DVMBO-d6) S: 9.42 (s, 2H)
8.5 Hz), 7.77 (m 2H), 7.42 2
OHz ), 6. 96 (m 3H) , 5R* 13 (S :
Cal c. 388.15; Found 389.0. 25" NVR DI\/BOZ) 8: 9. 30 1H) ,
7 .88 (d, 1H J =J - 7.7 Hz), 6.8 : 7.HzR 1.76-B%62 (m M (ESI, M
+1): Calc. 35 ~4 (s, 2H)) 9.14 (s, 2H), 8.22 (s, 8.5 Hz), 7.76 (m 2H),

7.17 (d) 1H 1H, J - 77Hz) 4.07 (t, 2H, J 8H), 1.16 (m 3H), 0.94 (m
2H). 378. 2indieimd @700, R, 265 dYl MR (DVERQ car)d B St éééﬁ%'ﬂm?dg' 15

s, 2 , 8.2 9 , 7.28 (d,
(2H 4SDJ ; gtlf%}d ]Qilﬁ%‘z ‘ge ‘gﬂﬁrlpﬁmnsOfotPlf) an6n990{1t %1H J 66 6 ( U
~1' 20035 WD 00/ 35885 Bm&ﬁwe@302e§r@s&):ed6 87 (@ruddurds B 65Hz)8 4. 22 )

t, 2H J 5.9 71 3. Vs EST,
Er1) Gl o, 1550 f%l@ a3 e e ?&%M(ﬁ%@sdsyegr)gsfﬂt@ 2P|y
9.07(s, Hptmlqo(rseqm 7486 @dd BB &nd 855Hzx)e dsdbfm 112t&rm5d48(:8_310 1H)

’2H7 ?3 Esm7l%zl_l)the7 %%élqeéﬁ deg tg’ OI?@’ %é&q\#Hﬁf) P& %.O% ?Lﬁg Found

407. 0. |5E><F|Oé'ﬁrmlﬂrfil mi\m (maéﬁemd@ss@r(ds camlgoxyla.ct)zac(ms ZUrQefuB i8 (s,

1H), 7185 Ehe ldynkhedid Hz | Jorzﬁowas%f 7F§§m&ﬂ 2p 4%9 of; 18 £d. 1H
J-80Hz 696( A %r (t, 2H J PR 9B%08 (1.
2H, J = 6. TORBFE ](JE'SI Wlifglecm 468n14 bq:ouﬁaemeve@ Xy Exthe6s 1H
vaR(Dwsoawpt&etaa&qmmmquglnee@sbezw 8.19 (s, lH) , 7.83 (d, 1H J

= 8. 5 Hz) , 2H, , 1H, J
= 8.0 Hz)), 4. 2?‘1'({5'%254 3 6% ﬁe‘f’%tﬁ?%e H:@"G‘B f¥n‘?]%i(=ﬁl% ot @ ‘?E‘)Wéﬁs (ESI,
M +1): CavBickogarsberogatl 391, ynigBeFkze 160mpeliNIR ¢ DMEQE6)a8I. 9. 41 (s,

2H), 9197 (s, 2H) 8.40 (s, 1H, 8.22 (m 2H, 7.98-7.69 (m 5H), 7.27 (d,
1H, J 8.1 %‘2}1 03 (t, 1H, J = 8.1 Hz), 5.38 (s, 2H). M5 (ESI, M +1):
shepgy

=8
2.3
6H). M5 (ESI): 379.20 b Ny 1621H DI\/BOdb 8:
H. M (ESI) (cal o (obs. )P !52;_-‘5 ,NVR6< )

4(m 3 1H, J

8. 3 2i2Hz) , 7 21(d, 1H,

8R2
7 \8 Hz), 3.20(t, 2H

' (d, 1H, J =
(d, 1H J =8 .
74 (s, I\/B(ESI M +1):

3.
H
6.

Cal c. 403. dd 403.9. 40 67
)
o on | N _Boc
R R2
triphenylphosphine
+ DEAD o
—— e e
4
RS 'Rla N T[{F H R2
! 0° to 25°
CHO BOC 3
RS 1a
1 2 "
CHO

20

in which R™ is H or R', and R’, R’, and R’ are as defined
in the detailed description.
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WD 00/ 35886 16 J U N 2003 PCT/ US99/ 30302 Ex. 170 1H NVR (dMSO-ds) b . 9.42

0
s, 2H 9.12 (s, 2 H 825 (d, 1 H J=11) 7.95(d, z H_J = & .76
d 1 H J- 1.1) 7.27 (t, 1 H J =82) 6.63 (d, 2 H J @dﬂﬁ@&g

bi oi on) found: 9 Theoretical: 268.1 Ex. 171 1H NVR ( DV5 42 (s
H, 9.09 Q%@Qﬁé 8.21 (s, 10 1H), 7.87 (d, 1H, J - 8.5 Hzfgmi’sg“f’”?

53 (dd, 2H, JSchkme 8 T 5is 7 &Iz keprésen22tlime 3Hxam®Ple 98f( tthdH, J -

172 LHRR 080 o) BB 45 U%ﬁé%s%ﬁfﬁ%%a&%§7ﬁ19 h

7. 93 7.80 generH), 7ODPSCEAraH, CPmprgsESHz)MiRimd (&n mpplrop:&anteazy 4 35
t, 2H, J J 57 +

241 T Foﬁﬁd%s}fi?@ted‘l @eﬁ&alaglﬁﬁge 1 x)vﬁ.'léﬂ MB (5 1: %oéﬁcgt

oH) , 8 20P¢persgingl im 1817e7pr¢§epﬁ;e 3 trvplsgnwl mlaoe:ﬁhleﬁ) in @n 97 (t
1H, J - 9. 3ndz), §b125er{ﬁ,, ghith)as 7l Hdt BefBefhtubs dangind "Frdm WS
(ESI, M+ +1 Found  373. 0. 30 TI%%}I ol |,ow n d| Scussi on

Cal c 6,
i | lustrat es)zlsr aﬁ%fﬁ?’ﬁﬁ??% CEFPES AT Rds Pirtesaliva O a, the coghed
conpounds ofixEareulis | ad@edpdiethydl dzdduldidafisepalLte byDEhese 1$£:Iterres
are includ n e%&[ o] o] i n_which. any
and 35 R5 grggban“?%%gca ne@mg%% bé/ ér:ed-’um ngnéﬂcgrerresrf)\(l)ﬁ‘d ﬁg Co %und of
For nul 0 | aresuliisly RzEa@ZlOTR meen i ostTheededtctrioom damdrrature
acconpl i shed,i ) apy puUNMRN.,Qf YRYSKDAWRH! G 1008 Ski ! !r:@gclt@otnhefnﬁé urd of
exanple, a representative way of reducing the nitro group is 6 JUN
2003 WD 00/85895-Cet/Masss) 303Rr chearGed cPRgarBEentfi saeltha czzsﬁﬁal@w c

@drolgenat b@n tm Cd’dlééi;e&i oaudahyatlem Y anp@PPf OPLt 2be Bt I eC QEOUAEL of
rmul a | ar cat a

I i tabl e sol ven ., . met hanol ) .
Air fromtf dFEX i oh®Ves¥el BICg dd\?@&dsu’%dé’rs%u@@&&"ﬁ%@ssﬁﬁ NarRF t he
reacti th vebsehaicootriaphy., c:kmggdta\llhzam@m mosphetteenf mbydoagerkndhe
resul ting X e I ;ed ghout 18 hours, is filtered to renove the
catal yst, glraldglﬂé gl(}){ﬁclzitr?tdr a?ledht%:) ayl el d the desi red am ne. 10 Conpounds of
Formula | in which any of R2, R, R and RS are -NRIR wherein R~ is other
t han hydr ogenemear he prepared by reductive am nation of a suitable
al dehyde with a corresponding conpound of Formula | in which RZ, R) R or
RS is amno . The reductive amnation is carried 15 out by stlrrlng a
m xture of the amne wth the al dehyde and nol ecul ar si eves, t hanol
under an at nosphepa of nitrogen for about 2 hours. Sodium cy obor@bﬁj‘ri de
is then added to tthe reaction mxture and the resulting mxture is stirred
at anbi ent rtenperature frdr about 15 20 hours. The reaghi on nmijxture ks then
filtered throbgh cefyte and the filtjrate i sKemnoent rated>N Restdue may
be purified bychro tograp.pys '
R, R and RS onp groups contai ni fftan agkdkar nitrode
further dewt-vati 2¢d to @ corresponding N-1-im noethylgsstbs
ivative by reagting the corrpound“vmth et hyl acetam date.
conmpound of Fornmuggol in which R is
4-(1-(1-imnoethyl)pi perindi n-4yl oxy) benzyl am no can be prepar ed bg/
reacti a 30 cornespondi ng conpound of Formula | in which R is =
4pi per1di n-4-yl oxybenzyl amno with ethyl acetam dine hydrochloride and
triethyl amne in ethanol and stirring over night under a nitrogen
at nospherelnTWBlcba@fl ors inyxdnergeeni e drieerstanat ek Rider reduced pressure and
r 35 residue may be purified by col um chromatography. Conpounds of Formula
I in which any of RZ, R, R and R5 are or contain a carboxy group can be
prepared by hydﬁ@hﬁ-‘ﬂengua ¢k} E8pBndhRg SYEYRRRAIG oFf FeiAshadraSn BTe . 16
J U N 2003p¥6-881,32886; REI1 PS89/ 303PRi ki Ch R-reRetiBn OrmRReiise0r K@ntains
a - COORI For exanple, a conpound of Formula I in which R is
- car boxynet ﬁ8§?§18éﬁgbea|5’r e FRPEPRR aRfdr SISFaIgi e dund BHCForafil 241 i n
‘which R IByarrbayy baﬁbammbhmhoxyéthwCom@;uadéeeétEpr ny| a gecddsidrhch any
of RZ, R RS are or cotalna boxy r can be derlvtlzedtoa
conpound oFaﬁgPﬂﬁlt& I aIrIf?whf’% 1RO I‘%g‘ Br ¢&fEi nsSe 1R Z or
-C(O NR'R'rbgfeeabliyngaddisomei d vﬂ"neh aeaaqubnpﬁmaitmm Pe. skdrrexhnpte a
conpou o] I I i R.4 s.carho th I.S._cQnyerted to a
conpoufgltg |%m§g%gﬁ %é&é%:{lﬁ% glgﬁydlréo ?éo%gn)z% uursangé Ffet“h %\élar%%?r‘fll
met hoxy by reacting the acid with 2(1, 3-di hydro i sobenzof uran-5-yl) et hyl
amne in the presence of a suitable coupling agent (e. g., N,N 15 carbonyl
diimdazole (CD), PyBOP, and the |ike) gorrpounds of Forrmula | in which any
of R, R, R and RS are hal o can be prea red by hal ogenating a
correspondi ng conpound of Formula I in which R2, R, R and RS is hydrogen.
For exanple, a corrpound of For rruI a I 20 |n V\:hl ch Rz and R are brorm was

o, . o o

(
(
(bi
2
7.
8

Hor exanple, a



35 Conpounds of Formula | in which Q QL, @ and/or Q or L', L2, L' and/or
'L are NNR' can be prepared by reacting a correspondi ng conpound of Fornul a
Il inwhich Q Q, Q and/or Q or L', L~) L' and/or L' is NHwith a
suitable 1 70 16 J UN 2003 WO 00/35886 PCT/US99/ 30302 pr]£ e‘j\d@g '3:0-
acid. The reaction is typically carried out in the presence ﬁm g
agent (e. gvoo6yMB&, CDI, and the |ike). For exanple a corrpoq.ﬁg bRl @
| in which Ry sré-a%rgiin%ac%txk %érrol i di_n-3yl oxy was 5 prepare y coupl i ng
a PyBroOP pepthl de*SACS B anPrEt 38, *STabldtored githeoued peedike Examdl e
208, Tabl e zenceatraBecoxyodeonykedaried aeelsdstraci ¢ANGi2AR an oily
hydr oxy- 3- pyLiQlg,di n- 3- v ph - 1H b oi ;. dazol e- hcay boxam de_Exanpl e
139 (Tabl e %i,s qvl(\ig%e' SusS délg%ée/d ?%gh)k/l'—‘%lo %}%o %1?_) Ehdert e N- BY noSphere.
Di i sopr opyl ERKEPPEHCAES &Q@ded ednd thfe desdixed abdehpdbedsin a water/ice
bath at 4C. PyBrOP was qui ckly added to the cold suspension. The m xture
was allowed to warmto anbient tenperature to forma solution. The reaction
was al | oned°8PAMSndIfken 15 the reaction mixture was added to Et QAc for ni ng -
a precipitate. The precipitate was isolated and dissolved in 3M aqueous HCl
using a vortex mxer. This solution was kept at rppmtenperature for 25

m nutes and then diluted with HzO and CH-CN. The m xture was filtered. 20
Preparatory HPLC (linear gradient, 2-350 CH-CN in 0.01 M aqueous HC

foll owed by |yophilization gave 28 ng a of Exanple 208, Table 2 o
Anal ytical HPLC, (1 = 214 nm), 99~. Conpounds of Fornmula | in i §h any of
Rz, R, Rand 25S are or contain a NHSO-R (R = al kyl, aryl, H he |ike)

group can bg

group can b pregared by sul fonating a correspondi ng conpound off’ Fornula T-
in ic :

R~ RO RS are or tain an amego,gcoup. For exanple, a (j
conpound of Fo T whegrein R2|i S | sul ~ery—aim no i sepfepared 30 as
follows. A m 20

5 Cl Nal, Acetone .
2- (3" - Ani no™®5- chl]or o- 2t hydr oxybi pheNnyI -S-QI 5-°1H- benzoi dazeke- 5-8ar boxam d
ine 73 (0.070 g, b 15 Mol ) and THF/ water (1:1, 0.5 nL) i9 led (0 C
and treated with 2 N NaOH (0.16 nL,z0.32 35 mmol ) and ne sul f onyl
chloride ( 0. 0¥3 nL, 0 .16 mol ) in alternating portions>FThe wji xture is
kept at O Cfor 1 h and then treated with another portion of |2 N NaCH
(0.016 m_, 0.032 nmol) and net hane sul fonyl chloride 71 ~ °J U N 200 WD
001 35886 PCT/ US991 30302 (0.001 nmL, 0.013 mmol ). After anothergl h, the
sol vents were reduced in vol une under reduced pressure, and the crude
materialh is purified by C18 reversed-phase HPLC (265 ~ MeCN HZO cont ai ni ng
20 MM HC1, over 50 min.). The 5 appropriate fractions were pooled and the
solvent is renoved under reduced pressure.
2- (5-chl or o- 2- hygshletye 3' metha dsmi @am go- B pheny] - 3- - enzgim dazo
| e- 5car box%&gei ne 74 islgb%ai ned as_a tan gov\%}er (0. 12pé%)£fét%gyi éﬁjooﬁ
(Exanpl e 28%, P 2a519¢8Y86Rpoltids SPTEBHAUI a8t i n whReh RYogedure
4- ( 5car bamasrdoyise 56 xAriget AahydiresdH ivdndaze]<hyaed Py, disinoil ity be - -
prepar g¢ by wdragenaf i ng. a £QLTesRo ding 1Him dazo[4,_5'-c] pyri di nyl i\..)
derivative to give a %5, %,é-ﬁet ra%g/T o~ q:I-ef-’i mi Y201, 5CRFRYRRdeny| arst
i nt er nedi atS®@dNg t hedideadm ngnt Heeant espddeate wetibh as acetone, to
1Hpyr azol efbygar o 1de.onl N8 ; g LAn ;i Li ed .out under st andard
condi ti ons, For gxﬁpﬁ%%nheﬁﬁeggggenat!%ﬁ clasrs1 %%f%f‘lf(eegte T H LG abl e
catal yst (&°YS- PtO, Th& c. YeprRtaoByi tmbkeusel vers (eooded metdanalgom 20
The reacti cempiddatifie amtdiBerbypi eRLbughs €ai§Led oylgi nide Aresenge of
base (,& - - %g{o S b%%g, etc .. ) in a suitable solvent F(H‘e_g_, -
anhydr ous S%Ié)p i ' 1992 Gnd FrEFATER: 12 The mesidue coaplddissolemdounds
of Fornmul ain cathh@ paepaned bynproeeeticd) asn nsSehem 64, 2% 29
substituti ppr.opy:i.at e.djam no, pyrroljdine ~ ~) derivative faor the
di ami no be%g{é%%u%eris\%ﬁu\%. 1-'igztdg“ggX(Jéjcé)’mg)""‘?‘;&ﬁr conBBAt rgFéHehyéP&élﬁ"ll&ni-c aci d
(5 L) wasTdGedvaghed soingeindis olayer 1is concentrated to yield the
2-[ 2- Hydrozg)és:ir@@ngidg@&g[eaeﬁ- c] pyridin-2-yl)-phenyl]-1H benzoi m dazol e-5
30 carpoxam di ne (Exampl’'e 120, Table 2) (100 ng, 0.27 mmol) in MeOH ( 2 0
m. ) .“The m xture was hydrogenated at 5 O ps i in a Parr apparatus for
12-18 h. Abteemkhgyhydrogenati on was conpl eted, the catalyst was filtered
and the filtrate was concentrated to dryness. HPLC purification (2-50~ 35
acetonitrile / 60 mnutes) -foll owed by |yophilization afforded
2-[ 2- Hydroxy-3-(4,5,5, 7-tetrahydro- 3H m dazo[ 4, 5-c] pyridin-2-yl)-phenyl]-1H
- benzoi m dazol e-5 72 16 J UN 2003 WO 00/ 35886 PCT/ US99/ 30302
car boxam di ne 75 as pal e yell ow powder (20 ngy, 20~ yield) (Exanple 296,
Table 2a). Hunig's base (0.042 niL, 0.243pnol) was added to a suspension of
2-[ 2- Hydroxy-3-(4,5,6, 7-tetrahydro-3H5

o T L T = R L Y — —




16 J U N 2003 WO 001 35886 PCT/ US99/ 303 Ex.: 200 1H NWR {300 MHz,
DVBO-d6) : b 9.4 ppm (s) 2H , 5 9.1

0
2H) 8.2 1H), 8.0 1
(d, 1H)) 7.7 (d, 1H, 7.4 (t, 1H), (t T)H) 7. (1275% gﬁujN laﬂﬁh
1H) , 3. 7wx00/88%6 , 2.3 (s, 3H E
(
3

2
S
7.2 (
.'MB (ESI) mz = 373.0 (M
10 "H NMR (3( (s, 2H), 1H), 7.8 15 M5 (ESI) Ex.: 201 )0 wpcﬁ@#&ﬁ@ééd&)
8 »l

b 9.4 ppm(s, 2H), 9.1 8.6 (d, 1H), (s, 1H) 8.1 (d, gN(d,
i1H, 7.3 (t, 1H. mz = 297.8 (Mi+, talc 297.3). Exanple
sol ution of 2-[(4-am no)-2-phenol]-3H20 benzoi m dazol e (P.084}g, 0.31mmo1)

2
(

in 4.5 m of 2:10BVF/ DCM under nid,rogen, is added 4-npepr rbonyl
chl ori de (35 uL, {0.30 mmol) follpwed by N, Ndi i sopr opy}| et hyl am ne 5108 uL,
0.62 mol , ™ . & ) ent is renoved by

r ot ovapor 25 ahasé HPLC.

Appropriate fr solid (18
ng, 15 o yh- d abl e ol ution of

2- (5- ani no-2- hyd oxyphenyl) 3H i ‘ x@hdi ey, di hydr o-

chl oride (0.203 gy 0.6 mmol) y pyrldlne under nitrogen i s added

met hane sul fonyl “chloride (93 uls' 1.2 nmol) dropwise.ciafter stirring the
solution for 12-18 h 35 foll owedgby warmng it to anbient tenperature the
solvent is renmoved and the residue is purified by reverse phase 75 16 J U
N 2. 003 WD 00l 35886 PCTI US99I 30302 HPLC. Appr oprl ate fractions were

| yophilized to sdhfd W t 859 1 yleI 16 J U N Q003

WO 001 35886 Table 2a 2 5 ebPetd: 4 BRG0P Qﬁ%w’é%ré‘?naéiﬂ%d@ﬁ and
, R6, REO-R9 and ﬁhlﬁepré%%qhoqudrggé\@rlsﬁs R Fi‘éidctlng a N,N-
BOIHZdiId(d‘ﬂa@mﬂmjnm&e sul femdyam NnQy1yutio a hydroxy

) et hox3 hl qr.o- ben Icar banD 1 rretnh03
03H wzcég%h%ﬁéﬁi_{ M%O“S PRBURn %lﬁﬁb@tzﬁwtbaﬁmﬁbﬂlmldox%GH(

3- br ono- HHWerQWmawbamﬁddedmx$QEHH%—Ii fod- Hldg nﬁdﬁ&b%bsgcg Zgg)g%&,n 3-ylm

et hoxy] - benra ka7 75 N 2003 OOI 35886 PCT.
R R R R'No. 308Pyr rol | d“m"]”‘g“# HErRoRZH he resulting mixture

9HHNH2H316I51[(BEH§§FSE HPB?’GM 0kd| -t ylavet m@rmarﬂaﬂfwéd meghox3ddhikbus

3- HHGb! I PRED HHcar b da
( 1- pi peri 3%;?;?%%%;313H§eeﬁ)zc | car Bﬁﬁé{g}% lq[h%%%l%%]fg]r( 1‘%/—?- HE et 122- yl )

-ethyl carPB c rret%%B@‘SH@BCS: Hm%ih@%yegerhm/lmmyén) dpehox316H2-

[2- (3, 4aHAD @Im]rd_rf(iepherw Jrecrystallization, om _eth
yvi
-acet yl a”hegl;a%f,‘o%%lfz'i'%% %efl]‘l @/e bf_nzyl car bam)y? % meﬂclox 78

15 Scheme V
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16 JU ~ 2000 ~j ,. WD 00/35886 PCT/US99/30302 Ex

. R R R R"No. 318H3- HHBenzoyl am no- ro ox319H 2-

(4- HHHydr oxy- phenyl ) - et hyl car banoyl ] - met hox320H3- [2- (

3- HHBr ono- phenyZ) - acetyl am no] - ro ox321H3- ( 3- HHPhenyl - pr opi on 0)-ro
0x322H2- HHphenyl acet yl am no- et hox323H2- HHPheny| met hanesul b}lhl% hox32
4H2- (6, 7- MI‘danmsﬂﬁ)xy 3, 4-di hydr o- 1H i soqui nol i n- 2- yl)-2- oxop E;} % Cyan
0- HHHet hy| car ngé % g}st 0x326H2- ( 3- HHPhen%/I - propi onyl am no? et 1
~ J U N 2003 185886 FeTg #5098/ gt%é‘?%@ preparing aldehyde 13.

R R-R' RI‘R:D:SZéklﬂmpI&iBenmylaﬂmel@&é hﬁ)f<32<8ﬂhl31§|( Enp%la%an“m” 0xY.) RNz

| 32 h r ban
- ﬁITt RSXS ( 2%?1%@%@%%%“- :‘?K car am%%’f?’ﬂtﬁ@f&i@e ( 2’- ¥HAN  no- -
3 -hydr o¥y-3r modﬁyIW§iSZ Blded- tet r@hyeitlwll—lrs[uz}ﬁawam@en foMdd) 3 (3OCHZC (

0 )HHs. H
- A no- HHli Gn-%%? gr;%%dl pyrr oygé%%gz%ol ‘803 % 4HERRE o= After
Ph- p- OCH®M$5 u%oa(ap nm@sl( 2fp benemol ybremhgecadbanoml) - reBhamol,) 80 16
J U N 2063 o) 35886 ImTNSi959I 308923 Ex thlrdr L the mi
a ro

. R R RRNo. 3365- HHHI norrethl 4,5 6,7-tetr H1m dazof. §c ridin-2
cont:lnueg| rg y after whlch tlme the mlxture ];Fzy :

133|7(2 SpldﬂﬂgH[dreUJmbmﬂmaaharvékifﬂetﬁgxasﬁﬁﬁg ﬁ(yﬁd-ll@fll %%8ge2y1) lpr
opy enzQi azo met car army 0X cety
HHH4%5n 6, %tet r%#e are-3 ga%8[4 ‘*5’¥ r’“?/a&? n- 3¢1¢3fze O@Hztd:oméNH242HH4-
( 4- HAcebwmrcns:thamrm agcdonexyﬂgmys)t m;ﬁ}arﬁmﬁms&@ﬂggzgzmsgh@ 81 WO
00l 35886 2 2 RRR .
4HHCHaCH C;%zrl\%bélj&Bé}thH I(ranéir’glggxgt hg_?%() pi per it g Jta§F8§y) opgRRic {)
| ani n034éﬁyﬂ4}%rw¢?6%c‘é§§he§| péithdilN fiydrochloric acid and filtered

| met ho344kez, 3- Hg@ll}[@tahoxy nzylycar ba mekh etim doyl am
e lee) ?og%ﬁggnzo Igglmt|A foé%’hoxs 5

no- c %I o] ex I nzyI am no349H2- ( 2, HHD| ch
OHnag t haFE a;j“_c%kw T banoyl met ho351HHg- ( 1- (i - HI mi no- et hyI) pyrrol i di n-3-yl
oxy] - benz | amMrNOBHEHOMEIE2) | Cl\bg g>HiCH, 1 Pn3538r H(fﬁz)z%(%H ﬁgﬁ ) z- Ph3
5 40 ( CHz ) 2NHCHHHOPh3552- (3 HHHCar banoy! - pr opi ‘ohyl ani no) ‘et
00/ 3588671807 U N 2003 PCTI US99/ 30302 Ex . R R-R RNo. 356Br H4- [ 2-
(2-HPyri di.B52- (yti gy cardanpy! Agyet hyl ] -benzoi caci d3 57BrH(CHz ) zC (O
JHNH ( CH2 )
_Ph358H[(Napht hal HHen- 1- yl net hyl ) - car banoyl ] - met hox359H( 3, 4- HHDi net hoxy- ben
zyl c&@r bagokkjrem®tthox3 6 0OCH~-NHCHZCHHHOOC ( CH ) 3614-
(2- HHHHydr oxy- acet yl am no) - 1- net hyl - but ox362H( 3, 5- Bi s- HH ri f | uor onet hyl - ben
zyl carbanmoyl ) -nethox363H2- (3, 4- HHDi chl or o- benzoyl am no) - et hox364HH4- [ 2-
(2- HHydr oxycar b§wni mi doyl - pyri di n- 3-yl oxy) - etghoxy] - benzyl am n0 83 16 J UN
2003 WO Q0l 3588 PCT/ US99/ 30302 Ex . R R RRaNo. 365HH4-

)-ﬁé@ﬁﬂd@.m no?g@GHHB 3, 4- HQj cyano- phenoxy) - benzyl am
no367HH( Mor pj -4-car bony am no368
( 2- HHHAM no- § | - but yrytrJ=pyTrolidin
-4- | ox371 S Q6= HHH4, 5- di hydr o- 3H- pyr.u
( 2- HHHANT0- 3- C&T boxy OBF opi onyI )- 4, jE \ 1
--c)pyridin-2- CS{)? 30CHzZC ( 0) NHHHH( CH21) 2CH ( CH)

14

- Scheme VI depicts a method for preparing aldehyde

25 15. For example, a mixture of an aldehyde of formula 14
wherein R’ and R’ are hydrogen, i.e., 5-chloro, 2-hydroxy
benzaldehyde (0.10 g, 0.64 mmol) and N-iodosuccinimide
(0.16 g, 0.71 mmol) in acetic acid (2 mL) was heated to

0
85" C for 2 h. Another portion of N-iodosuccinimide
30 (0.020 g, 0.09 mmol) was added and heating was continued
for 1 h,. The mixture was diluted with ethyl acetate,

34



84 WD 00/35886 16 J U N 2003 PCT/ US99/ 30302 Ex

.RRR RNo.3742-HHHBenzenesuIfonylanino-ethox375H(9H—HHFIuoren-Q-éF r banmoy
1) - met hox376H2- Oxo- 2- HH( 1, 3, 4 9-tetrahydro-b-carbo|in-2-y1f}qjﬂ$& -(3-H
HPhenyI-p%@gi 3¥de) Pi peridin-4- | ox3781- (3-HHHAM no- propi on

)-pyrrolidin- ?25 ?r?)et hox379HHL- ( 1- HDi net hyl sul f anoyl - 1H pyr rd%:rg‘!%??”?”z

-2- hydr owpstEeld in succession with 5 % aqueous Na,S O saturated

| am no38 2- Hgeh ph et ho 2_ Ani ng- Hthi az -5- | met hoxy) -
benz |amﬁﬁgﬁé5 165?FLgd ogb Y0 00 8%%8@@?3 65651 ndex

. R R R RREIBSEAU REBSEUSH 1 ianf ncﬁﬂ?l%%%r&@dﬂmml)m% ansa®3832-
[ 2- HHH( 205t Dioveat ia% dazaltixhi- Gryddarceiy| & N9
- et hox3844- HHHbenzyl car banoyl - met hox385HHNH- S02- CHSHSS%Z %—ﬁ-‘[ (Pyridine-3-ca
rbonyl ) - ani no] - et hox387Ph- m NHzHC1H388- Ph- m HC1H( NH- S02- CH
.) 389Br H EFAREMECEAIH390Br H2- [2- (2, 4- HDi chl or o- phenyl ) - et hyl car banoyl | - et h
13 91Br HCH=CH=COOCH~H3931- ( 3- Am no- HHHpr opi onyl )-pyrrolidin-2- | nmetho 86
~..~ WD 00/ 35886 16 J U N 2003 PCT/ US99/ 30302 Ex
.. R R RReNo. 394] J sbanoyl | - met hox3 9
50CHZCOZHHIH3964, 5, 6,0+ HHHTet rfahydr o- 3H-i m dazo[ 4 5- c]gyri di n- 2-
1397pi peri di 5

12985- HHHCar bg goyl - 45, 6 trahydros3H-i [ 4, 5- c] py++ei-R-»2-
13991- (2- ‘ < et hyl yl)-pyrrolidi et hox4001-
( 2- HHHANi 8- 3- But yryl)- pydrol i di n- 2- kefet Rk 87016 2003 WO

00/ 35886 PCT/ US@Q430302 Ex

Cﬁ R R R'No. 4015- HHHAM noacetyl 4,5,6,7-tetrahydr°3Hi ni da -c] pyridin
B u

14025- ( 3- Am no- HHHpr opi onyl ) - 4 5,6, 7-tetrahydro- W i m dazo(9, 5-c] pyridin-2-

14031- ( 2- Am no- HO H1-i m no- et hyI ) - pi peridin-3- 1404HH4- (4- H phenyl net hyI

am no] - phenoxy) - pi peri di ne- 1-carboxylicacid tert-but 1 ester4052-

(3- HHHBI phenyl - 2-yl - ur ej - et hox406Q( CH~) 2- HHHNH- C( O) - CH,

OCH3407~HH4- H( Pi peri di |p- 4- yl oxy) - benz

| am no408HHQ H( Pi peri | met hoxy)-benz lamno i ._ $8 16 J UN 2003

j WD 00/ 35886 RCT/ US99/ 2 Ex

.R"R R RNo. 409 (3 4- HHDi chl or o- benzoyl am no) -ro ox410HPyrr ol i di n- HH2-

| met hox 4% 35

Ph413Br (2, 3 chI or o- benzyl car bam)yl ) - met hox414HH4- H( pyrrol i di n- 3-yl oxy)
- benz .

| am no4l& ( e Ryl ) - pi peri di n-4-yl oxy] - benzyl am no416HH4- ( 2- Ac
et yl ami no-t hi ajz« benz | am no4

ol i di n-2- ylnethoxy] benz

| am no418HH3- (1-(1-H I m no-8thyl ) -pyrrolidin-3-yloxy]-benz |amno 89 16
J U N 2003 WO 00/ 35886 PCT/ US99/ 30302 Ex. No . RR RaRe419H2-

S,HHHbr ono- benzoyl am no) - et hox420H2- ( 3, 5- HHDI chl or o- benzoyl am no) - et hox421H

GL{ZNapht hal ene- 2- car bonyl ) - am no] - et hox422Br H2- Phenyl Hcar banoyl - et hox423
) 2- HHHiFhame OVEICHANERGO® T §s CHNd 248010t Z1 $HHDIE- Clo@nMik1CH

pha2s o Gedbh /0 1.
CH~NH. 426Q( CHx) , - NH- HHE?(Z( O) CH. - Ph427Q( CHx) , - NH- HHHC(O) (CH,) =
- Ph4283- Am nOF‘qlﬂH@@@nple, sodium hydride (0.52g, 21.7 mmol) is

|- 0x 429 BrefdRs 486 HOBrsOA - A0 et He¥eh 9Ber 8Y) s ezl AMid00f formula

11 wherein Rr’, R

and R’ are hydrogen, i.e., 2,3-
15 dihydroxybenzaldehyde, (2.8g, 20.2 mmol). After stirring
the solution for 1 h at ambient temperature, benzyl
bromide 12 (2.4 ml, 20.2 mmol) was added forming a red-
brown reaction mixture which was . further stirred 12 h at
ambient temperature. The solution was then partitioned
20 between ethyl acetate (200 ml) and 0.5 N hydrochloric

acid (300 ml). The organic layer was separated and
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~j 90 16 J U N Z003 WO 001 35886 PCT/ US99/30302 Ex. No RZ R3 R

RB431HH3- [ 4- H( et hyl am no) - phenoxy] - pyrrolidi ne-1-carboxylicacid tert-butyl
est ere32Br H2- H (benzo[ 1, 3] di oxol - 5-yl et hyl ) - car banoyl ] -eth

1333Br H2- ( 2- HVor phol i n-4-yl - et hyl carbanD 1)-eth 1e34Br H2- H enzym[é) no
1-eth 1e35Br HBenzyl car baHm™ 1-neth 1e3 6Br Hphenet hyl caHr ba J U?DB
1e37Br H( 2~y Het hyl car banD 1) -neth

1438Br Ht e'ﬁgﬁgg%@g? Hf ur an- 2- yl net hyl - car barmoyl - met h PCT/US99/30302

1439Br HBfFHP4 , 3fhditexel- :ind neohgédrtratbdmmyd | afEbla a brown oil.

14408Br H2- H 0- zyl.c up; 1) - 41Br H2- :
4- HChl or o'ﬁ-lg%n%llog’glr b(?aﬁfo }1{)% Zé%lél%%r ﬁyq %ﬂ/%? qu%’%cgi%té?wpléﬁr HaPSyl ) - et h
191 1CCHY NP2OB3LROD/00e3Be8s FoT/ wE9e/ 30202 ExoRo 2RBeRZyRosxy -3 -

RB3443Br HRrdiet b &8s HBd@hlaet e 1444Br H2- Hdi met hyl car barmoyl - et h
14453-_ H2- car b%%%%%m 0 heﬂﬂle"h 14463- H2- car boxy-Hvitro hen leth
SER Iféﬁ‘ _

14473°H2- ani n BarksRzeifehyde’ 16 (0.30g, 1.3

14500 o Phenet Myl catt hamarl gt TAs e gy 0 CHRANTD e 3- (2-

r hanoyl - et - '
4- Di hydr g%%%ﬁﬁ%ﬁ‘é%ﬁ)@g@dﬁ r011§5m42>- ygre stirred in
2- Di phenyllHEHe{ h§ | odn barf®1lowetch 4 BhaCaddriLtli)on og DEAlD (o.hzs ml,
1HCH~CH, GOHR H2 pat.k - -carbanmoyl ] -eth,
1455Br H2-t er t@%%xy%ggggHE)%?Z%gﬁg- éfioﬁ'] %6%1%3’(98&%%61%- M EEB&EROY| ) - et h
1 9210 145) PaF 2HORONES 00P85886N PCHEUSIO/ 3036FaEx. No 2R0 RanR R83nd

57Br H2- amanentdaidn 1458602 ( s6RYELAN- Rya¥bEBLNY LL:63HRRT0Y | Ly§t 14598 Ha-
(4- Chl or g Hobenzenesul f.onyl ani no) - 3- oxo-r o ) )
14608Br H2 ABheR)PARL Rart@y® oh§| HFPRFAsEd, dried (MgSO,), filtered {)

1461Br H2 agNapidrnedrentiecet subf gayead NOYo®hNoil. The br 0il is
1462C1H2bg§,i§-i%i e hox%-le%nzbeam' o) -oth 1o H R EecPESRCYs HSwo
00/ 35886~ Spectral data provi ded B8R .g]ﬁ“at?plyconﬁb%%ldse’i:h%}ceda‘i’lﬁtar‘éﬁ}’e Ex.
301 & NabSXaRBS(ESINo 481 MIrd t b 29; ¢82.(B6EY. 308 19-Hy&r kP 2003-
pyridin-2-ylethoxy)benzaldehyde 17 as a 1light vyellow

solid.
Scheme VIII

MeOQC

H3
R3
Br R2
R2
— N
5 ' )
R OH RS '
v OH
CHO '

CHO

18 19

Scheme VIII outlines the Heck coupling (R. F. Heck,
"Palladium Catalyzed Reactions of Organic Halides with

25 Olefins," Accounts Chem. Res. 12, 146 (1979)) used to
prepare aldehydes 19. The bromo-benzaldehyde 18 is
typically combined with the methyl acrylate (1.5 eq.),
triphenyl phosphine (0.33 eq.), palladium acetate (0.15
€d.) and triethylamine (2 eg.) in benzene and the mixture

30 refluxed for 12-18 h. After cooling the mixture is
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PCTNS99/ 30302 2 above is (obs.) 1H NVR (DMSO-d6) 8: 9.50 (s, 2H) , 9.24 (s,
2H) , 8.4-8. 1 (br m 2H), 8.00- 7.86 (m 2H), 7.79 (d 1H J - 9 Hz), 7.26
(t, 1H J-9H ), 7.02(t, 1H 9H ) , 5. UNZ%HZ)
4.25- 3. 25u(Phodthse 2- 12-2.00 (br m 2H). M (ESI): 394 18 calc

(obs.). Ex. 3I/2 15 20 25 30 1H NMR (net hanol -da) b ppm 9 553'(@59929902 9.05
(s, 2H), d8lygeds witly 0 0YY FAl 2HA) extrdded 7wdsh (fhhylH adetaBeHZ

4 20 2"08*5 S ST g Vs wdi bl Lt 3%&8 )

(br. CEbr( MgsO0 1)H) FigiExaion Fellaved Bbei cm)mﬂﬂaaeitolﬁcalc );
408 (Obso)/eﬁrt si2llcal g816a4fHzks VB | 79,2 (obs.). EX. 325
1H NMR (DVBO-ds) 8: 9g41 (br.s, 2H c éé%l%?ebd(%ai%d 819922 (s, 1H), 7.90 (d,
1H, J - 8.5 Hz), 7.83 (d, 1H, J- 8.0 hz), 7.75 (d, 1H, J - 8.5 H), 7.18
(d, 1H ScheBe0IKz), 7.01 (t, 1H J = 8.0 Hz) , 4.63 (s, 2H) , 3.42 (m 2H)
( 2.73 Ex. 330 35 1HNVR ( DMSO-d6 ) 8 ppm: 9 . 5 4 1H), 7.94 (m 2H),
7.81 (d, - 8.1 Hz), 7.03 (t, 1H J 3.78 (m 4H), 3.60-3.47 (m M5 (ES, M
.+1): Calc. 438.2 s$@&, 2H), 9.26 (s, 2H), 8.27 (s, 1H J =286 Hz), 7.26
(d) 1H) J - 8.1 Hz], 4.65 (s, 2H), 3.954H), 3.27-3.1C5¢H 4H). 0; Found
439.1. 94 WD 00+/35886 1 6 J U N 2003 PCTNS99/ 30302 EX. 332 'H NMR
(DMBO-db) 8: 9 [ 53 (br. s, 2H , 9 .23 (br. s, 2H-" 8.28 (s, 1H), 7.97
(d, 1H, J,- 8.5/ Hz), 7.92 (d, 1H J - 8.1 Hz) 5 .84 (d 1H, J - 8.5 Hz),
728(dR 8. )y, 7.05 (t, 1H, J - z ,60 (s, 2H) ,
3.25-3 .15 (} ., 1.8Q (s, 3H).|vrs41'6 .;R4110(0bs) 10
333 'H N CD-OD) 8: o—45—t= 2H , 9 . PH) , 8.38-8.26 (m
8.22 9s .95-7.78 (m 2H), 751(d 10 Hz), 7.27 (d, 1H,
14 H), B, 1H<w—14Hz)440429 ~29-4.20 (d, 1H, J -
12 Hz) , 4. 02 (t, 1H, J 15 - 9 3. 85- .40(b n), ©H40-1.80 (br.m
8H), 0.95 (m 9H) . MS: 450.24 (calc) 451.1 (obk.). Ex. 335 20 1H NI\/R
(DVMBO-db) 8: 9.34 (br. s, 2H) , 8 .96 (br. s, 2H®"C8.20 (s, 1H) 7.88 (d,
1H, J - 85 Hy, 7.80 (d, 1H J - 7.9 H) , 7.3] (d, 1H J =8 5 H) , 7.
14-6. 95 (m 6H) , 4.56 (s, 2H), 3.40 (t, 2H J% 7.5 Hz), 271(t 2H, J -
7.5 Hz), 2.28qtemeHIX . iidudsraiss: Zthealp:répaﬁééh&n((?ﬁs }a.ld@(ly e337_1H NWR

(DI\/$®dlg); 8: F&r55xéu%f5|lebr as)co frmy 28 738782
(3H, m E(lH 8.0 h? ‘?Hs(f% “5%1 31§-P reérefi(lﬁ‘ d J - 7
T Hz) 60 3FSH, g‘?rog@,nm (. sp- @ qumxml)lenﬁlmrbﬁﬁoni):- MB( ES)
Cal c: 43§lf9 @s 0. 475.0.0E8. mdP, Oni1drich Chemical Comp, Cat
1279), NaOH (6 g, 0.15 mol), water (40 mnL), and
| chloroform (40 ml) were combined and heated at 70°C for 12
1S h in a 100 ml round bottom flask. The solution is
G,) acidified to pH 4, extracted with EtOAc (2x30 mL), dried

(MgS0,), filtered, and concentrated under reduced pressure

to give 3-(4-formyl-3-hydroxy phenyl)propionic acid which
was used without further purification.
20

25
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6 JUN 2003 WO 00/ 3S886 PCTNS99/ 30302 1H NVR (DMSO-d6) 8 ppm 9.45 (sm 1H),
9.15 (s, 1H), 8.48.05 (m 4H), 8.0-7.7 (m 4H), 7.4-7.25 (m 1H), 7.05 (m
1H), 4.5-3.5 (m, 3.2-2.7 (m 2H), 2.2-1.3 (m 7H). M5 (ESI): 422.9
(calc.); 422.21 (obs.) 5 Ex. 353 1H NWMR (CD30D) 8: 9.39 ( 2 (s,
2Hy , 8.21 (s, 1H , 8.08 (s,. 1H), 8.03 (m 1H), 7.88 (dshﬁlj%u{\g?ggaz)
7.76 (d, 1WO@A3s864 Hz), 7.61 (s, 1H), 7.15 (m 4H), 3.25 (R%C?%l%wgwﬁb,
2.85 (br. g%e I§1 (t 2H, J- 7.2 HzOQ, 2.46 (br.m 2H). 1:
Cal c: 505. ﬁ 6.06. Ex.: 354 15 'H NWR (DMSO-db) 8: 9.47 (s, 2H), -
9.15 (s,. 2H)) 8. 24(s 1H), 7 . 94-7 .77 (m 5H) , 7. 53-7 .44 (m 3H) , 7
.30(d,1H,JCN8.1Hz),7.02(t 1H J - 8.1 Hz), 4.20 (t, 2H, J - 5.7
Hz), 3.70 (m 23H). M5 (ESI, M+ +1): Calom. 415.16; fpund 416.2. 20 Ex. 355
1H NVR (DVBO- d&) 8:9.49(s, 2H), 9.17(s, |2H), 8.25 (s,\1H),25 7.94 (d, 1H, J
-8.6Hz), 7.8 (mA™), 7.25 (d, 1H J - Hz), 7.04 ( J -7.7 Hz),4.06
(t, 2H, J - 5.4Hz}, 3.46 (m2H), 230m4|—5’NI\/B(ESI ’ N :  Cal c. 410. 17;

Found411.1. 30 B 60 1H NVR (DMBO-d6) 8: 9.35 (s, (s 2H), 8.19
(s, 1H), 7.86- 3H), 7.17 , i Hz) | 4 J =81
Hz), 4.63 (s, 2 82 (s—2H), S, 9H—M5 (ESI, C.
439.19; Found 449¥1. 35 Ex. 361 ' 2 (nmet hanol -d,) 8 ppm - OHs

H, 9.10 (s, 0.5H), 8.35 (s, 1H), 8.9(d 1H), 8.00 (d, 1H),
7.S2 (d, 1H), 7.2B(t, 1H), 4.1 (br.m 1H), 4.41 (m 1H), 3
2003 WO 00/ 35686 PCIREUS99/ 30302 4. 22CHE’m 1H, 4.1 (m 1H), HeN 50 (m 2H),
3.35 (m 1H), 2.07 (m 5H) . M5 (ESI): 409.18 (calc.}, 410.0 (obs.) Ex. 367
MS: 380.16 (calcyy); 381.0 (obs.). Eys 368 1H NWR (et hanol - d6) 8 ppm 8.4Q
(s, 1H), 8.09 (d, 1H), 10 8.00 (m 1H), 7.71 (d, 1H), 7.592—(d 1H), 7.20
(t, 1H, 4.51 (m 2H, 4.09 (m 2H), 3.80 (m 1H), 3.65 (m 1H), 3.33 (m
2H), 2.40-2.00 (m 6H), 1.45-1.25 (m 4H), 1.19 (m 6H) . MS (ESI): 450.24
(calc.), 451.2 @hwqund Ex. 237 1Wa¥VR ( M £RYg8: 9. ﬂy(s gF%nb gﬁillg(s
23

2H) , 8.24 Hz 78(m 2 J -20
7.H) Hz) , 7t%%e(':th!£1}ﬁ]3d§’%§é%m“§o débet(q"tﬁ#taﬁ @Eﬂg ‘Chemiealy Comp. 2. 64
(m 2H), 2. g?(tm eQBLPES) , SM ¢1) 0.0 cucB9R, hﬁal&amﬁ@&ﬁla <253E><g373 1H
NVR ( DVSO- 4 9. 2 .22

7. 91(7 73 (m o2 8(101?’ 7. fi:gbl({ X mmL_ Q‘id(kg%O%W ‘gl}oz( 6504 801 by
4.57 (é H;J‘] é‘uf%tl(’fe YRS ﬁtlrrezi ey, amb5sn(:mte1r@era3;u3@ (ﬂanl-Q h0. 86

(d, 6H J waBef hg30 &Q.)Nswa395ad'%ie(d?a| ﬁn)&l %%4% &Qﬁie) wﬁ.g %@égét'?%‘m (m

DI\/BO db 11 ,
( , ) %&tg‘ ﬁsé} ( (“?L 41*1@1 pRIaRic Jayez wgsmi)ne@ gsdg(aqd 1H J -
8 1 Hz) 4f@3t(anred2+and eoﬁcenruz)atea hthddr 2EQuded Drdddthre NB (ESLe M

+1): Calc. 245113 2003 WD 00/ 35886
PC)T/ us99/ 30%0%11Ex 378 1@4%%&‘14( met% n&I (?H;)m%i\lb 9.6 (s, 2H)) 9.09 (s,

1), 8136 FBMEL 308, WBz( dPVEE) B - 789EZ)d,8.00) ( O ) (o) 2 Buf)y Byl 10

, 1H J 748 y 745 1 Hz 16t1HJ- 4’55
(1H) , 4. 43T?ddljz 36(?5 H)fﬁ) L)’353‘70 3540 18h. 2HE @124211>rn ‘111 2(?6) )
(t, 2H), 2(8.238)(m 5H). MS (ESI): 422. 21 (calc ), 423.1 (obs.) 10 1H NMR

(DVBO-ds) 1% L) a8% %2 d No2 e, {2 27 lna @) 2571,

157716

In a 100 mL round bottom flask 22 (4.5 g, 0.017

20 mol) and EtOH (50 mL) were combined and the mixture

cooled to 0° C. NaBH, (1 g) was added in increments and

the mixture was stirred at 0°C for 30 min. 1IN HCl (50 mL)

was added, the mixture was extracted with Et,0 (2x 50 mL),

dried (MgSO,), filtered and concentrated under reduced

25 pressure to give 4.4 g, 99% of 23. 'HNMR (300 MHz, DMSO)

810.05 (s, 1H), 7.96 (d, 2m), 7.58 (4, 2 H), 7.35 (s, 1
H), 3.45 (4, 1H).

In a 100 mL round bottom flask under an atmosphere

of nitrogen was placed 50 mlL of EtOH. Sodium (0.28 g,
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IS W5 (ESI, M +1) | CEx. 380 9.40 (s, 2H), 9.06 (s, 2H, 8.20 (s, 3H).
7.53-7.19 (m 5H), 6.97 (t, 1H) J = 2H J - 7.1 Hz), 3.21 (t. 2H J -
pIC 406 12; Found 407.0. Ex. 383 1H NVR (DMVBO-ds) 8: 9.417(§, JM‘N 20@306
\g%/gﬁ)?ll-l),20788(d 1H J - 8.4 H), 7.77 (m 2H), 7.21
(d lH 3 WO 0og 7,00 (t, 1H, J - 7.8 Hz) , 4 .22 (dd, PCRUSI%303p2 1,
4.2), 4. 060(t0122Hn01])-v&=£ d@ded 3s4dwll, akid the ﬁlgztﬁ%le dras6s €17 d:é§§9 VB
9.

ESl, M 1 45 H NVR ( DVBO- 45
Ebr.s 2H)+J’)t @abcbf‘ﬂs 3%&3“"‘:@&'%% %ufﬂ)lz‘ﬁflegi‘ j?(lrﬁrl ; N7 B%5-9,22 (m
6H), 7.03 Ot 0lgH, mql): Bas pddeds. aan smi2thredwds (@lraén 20 &f@oléﬂé 16
9cal 4 Gmbelra 3 NR b
(E? g Yo m%fgs sn)re £ %’5’ ]A_% 18 &EMSOE«? )’“%‘Utff A‘iniH)(? ¥ ) ?d 1H,
=7 3% HQ)O 1 70’5(% aﬂqleJ dry m&g pqrtZ-EOIQdd ]H)e? ke 1)was J - 7

Hz) 2.96 ferlded MBor345s. 09, ( 00l 35886 Ex.
386 1 ~ J u N 2033 Pcf{rusrsg/ 3030(&i TH NMVR ( m%(z%@)t tg‘gpi’é s “2H)%%9. 23
(s, 1H , B sﬁeéaceprrﬁﬁstaf% Hend 8he7 r(ec$1dlnlet, was 8.0

Hz), 8. 23 (:s;tma)ated? 9@1Eh76E( AHormithg 28a(dp114@, pl 0 Hzég?e7 01

1H, J .
+1) Cal c. 4%ggfgzc)a]§0ur¥§ afakg%&ﬁné3g§leé under vacuum for 12 18
2- (3~ i nbB- 5OcARFEO- %y@r ex Wi phierhd -3 \3 g 3Hbaroin hazol e- 5- car boxani d

1H NVR 40 (b 2H), 15 9. 12 2
;3.nzel3 (s, 1 (ggb %%) Dﬁ‘goéoé rfm‘“% {5, 61Hz]§”37 9)78 Cd, (dH) 2SSH> ,g) 1(
Hz), 7. 70 (,3TH\dT. a5ﬁd 1H,. 23 - 7581st) 7.98 (for ¥} g w9 Hz),

@55(3 1H),7.38 (d,1H, J = 7.4 Hz) MBS (C):Calc. 377.1, Found 378.6.20 Ex.

81H—NI\/R(DI\/S% b) 9.42 9.11 (s, 2H), 8.38
g? 8.24 (s, g %C’?Hgg?‘ 1&“?“‘@% I(II’? Alustrate 3 £ 4 Hz)
, 7 5007 %ﬁon\th?sasl) of7. Zar@@XYZSC1HaQ1ds 7‘/&13}&21) 05 Hes, u¥da M (ESI,
Mrl): Cal Csy1455eén.250|é891 éﬁﬁd% o@( Foml]aHINNR (DVMBO-db) b ppm 9. 41 (s,
2H), 9.09 (s, 2H), 8. § 1H), 7.87 (d, 1H, J= 8.43 Hz))
7.74 (d, 1H, J= 8.43 Hz) 7 66 (s 1H) 2 84 (t, 2H, J= 7.4 Hz), 2.63 (t,
2H, J= 7. 4s¢lagmeMB: (ESI, M+1l): Calc. 402.03, Found 403.1 35 40 Ex. 393
2-[3-(1- Ami noacet yl - pyrrolidin-2-yl net hoxy) - 2hydr oxy- phenyl ] - 3H benzoi m daz
ol e- 5- car boxam d| ne Ms: 408.19 (talc.) ; 409.0 (obs.) 99 .16 J UN 2003
WD 001 35886 Ex.:, 394 PCT/US99/30302 1H NMVR (DOWBSO d6)8: 9.45 (2H, br.s),
9.14 (2H, br. s) 825(1H s), 7.94-7.7 (3H m, 7.22 (1H d, J = 8.0 Hz),
7.02 5 (1H, s, : R,4462(2H 7- 3r56 (4H, n),324(2H

m , 1. 80 (k@A 0 ( 1H, m+e
———
I
)
41
’ 40
5
0 RS 2 i
H4
R4
MeO HO
couplmg —_—
3
agent MeO B3 MeO A
R2 R?
4

20 42

‘Scheme X shows a representative example of the
synthesis of carboxylic acid 44,
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MS(ES): Calc.: 409.18; Obs.: 410.0. Ex. 395 10 1H NVR (DVMSO-ds) 8: 9 . 48
(bﬁ. )s 2H) , 9 .18 (br. s, 2H) , 8.25 (s, 1H) , 7.95-7.77 (m 3H , 7.11
(d, 1H J =8. 1 hz) , 7.00 (t, 1H J = 8.1 Hz), 4.82 Os, 2H) MS: 326. 10
(talc ) 326. 8 (obs ). 15 Ex. 396 1H NMR (DVBO-db) 8: 10.15 6 é@NfMS

oy A T T A d
g d 1 t) 4.19 (s . 2H);
273 17 (c;?”"’&"z’”g% 5 (obs ). Ex. 398 25 1H NVR (DVBO-db) 8: @4@99\9@030%)

9. 1 (s, 2H , 8F<45 édamﬁﬂ:lk,, a8 Mk th e Jdﬁ,a8c8§1p(>qnd1'z9ﬁ Eo%ﬁui%

5
(7i 832(ng 1%’64‘3 ‘i}% aﬁ%‘giidf%%%n) an%%ilssg%h 1‘-'PFCP\HVRl(ﬁetrheEnoI-da)
d ppm 8. 3631’(1901’6.&4) hysdmxyd;oemom: a@idiz) (57 098g(d291Hmmé13; 8o ki) ’N'Zss?(()p
J ,
(121) s 36&%‘)01““‘5‘%1&61 87 S %l—zl)Hz’g‘%O]Bo énaﬁc(e#lczl%‘:l ?éb(mli
2.40-2.60 (@S ér—ﬁatqdﬂO(%S pH)forl 280 (s, AdH)tidndB diodbbuctif3midie 3H)

t al ) 2 @S 0 00/, 35886
5 (55), 0 it g8 ipbiadfO st AR
(br.s, 2H) I9F ob-P70 (Fhe 4IPﬁxttrr91W@@ q@Plg me?z)poures- eaxsear(ucelH J=

7 Hz), 4. 4@r(enpﬁé&ipﬂtaee4waz ((Wo12ided 490;97f§1§r8§16m gl %§e7gﬁ)%d%0 (m

(51 )+ cor bt Vg 1OgERi £Thal™ 16 s g L gt ion { cattron

429.0 (IObSIT)etl’@nOM/G@itbﬁ(ES)'I‘héZaIsol:Ld44an§ iddmtedt44y9. fiitﬁétléﬁll?» 'VB
32832 (Calz‘ﬁ)lhse@7 %)tl(lo%a)t)er 4(91?35<§(?m H%'@ll%)ury%sc%d}@%df%ylgﬂ}od@ -04 (
2H, J(-S 5. beRZPi agld@ntloMas MbiESied Mes+H : t&al cryElh AlindosediE07. > ()

25 Ex. 406.(6%14HNVR 1 BVEQR)) 8:9.58(s, 2H) , 9.29(s, 2H) , 8.29 (s, 1H
30798(961#?\'-9 1Hz) l;Beaa(mzH) 7.27 (d, 1H, J -7.8 Hz),7.04
(t,1H J - HEWR) (BM80- (iz) zinme 515H) (bBs BA( 8., 12Hs,3.47) (. @Hs3. 30(s,
3H). M5 { EShyM +1): Calc.383.16; Found384.0. 35 Ex.423 'H NMR (DVBO-ds) b:
942(5 2H) 9.10 (s, 2H), 8.22 (s, 1H), 7.90-7-74 (m 3H), 7.20 (d, 1H J
= 7.8 Hz), 7.003(tSOMHiqn 40f - 57CBLpd-24hg8romy - 3H)md3;-5z£ér(zm1c4l-&c1a 35

(s. 9H). MBi(ESl DM (0 ‘milbas 46Be2dea FoURE #6% 2.(s10h 4 16,9 Y N 2003 VO
00/ 35886 nd then stirred for 15 min. The mixture was chilled to

O° C under nitrogen and iodomethane (2.82 mL, 45 mmol) was

20 added. This heterogeneous mixture was stirred for 18 h at
20° c. Additional K,CO, (0.57 g, 4.1 mmol) and iodomethane
(0.28 mL, 4.5 mmol) were added. After 6h, the mixture
was diluted with ether, washed with saturated NaHCO,,
NaCl, and dried (Na,S0,). The solvent was removed under / \/)

25 reduced préssure to give 5-Chloro-3-iodo-2-methoxybenzoic 4
acid methyl ester 42 as a light purple crystalline solid
{6.21 g, 93% yield).

'H-NMR (DMSO-d,) & ppm: 8.15 (s, 1H), 7.75 (s, 1H), 3.85
(s, 3H), 3.75 (s, 3H).

30 To a solution of methyl, 5-chloro-3-iodo-2-
methoxybenzoic acid methyl ester (0.80 g, 2.5 mmol) and
tetrakis (triphenylphosphine)palladium(0) (0.085 g, 0.074
mmol) in toluene (12 mL) was added 3-nitrobenzene-boronic
acid (0.45 g, 2.7 mmol) dissolved in 1 mL of ethanol.

35 Aqueous 2 N K,CO, (2.7 mL, 5.4 mmol) was added and the
mixture was heated to reflux for 18 h. The mixture was

diluted with ether, washed with 3:1 saturated NaHCO,/conc.
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PCT/ US99/ 30302 Ex. 424 1H NVMR ( DMSO-db ) 5 7.89 (d, 1H, J 6H) , 7.00 (t,
11 - 5.5 Hz), 3.43 M5 (ESI, M +1) 10 8: 9.43 (s, 2H), 9.10 (s, 2H), 8.22

(s 1H) - 8.5 Hg), 7.81-7.75 (m 2H), 7.30-7.18 (m J:%ﬁwygﬂag(s,
, f/RS oH J (t, 2H) J = 5.5 Hz) . Calc. 444.19; FoluRdM4E sYUey.

425 lH NVYQ BRERBBEIL) 8: 9.36 (s, 2H) , 9.07 (s, 2H) , 8.72 PEI/USIY303038. 19

(S) 1H) , AmBdnidm bktdrdxid8.,60H1) M EZ)TVP@ (%t@fgted7N§.@i‘§: 1%?((%7dg1|éd jH)_

= m

|vs (ESI (?Nigﬁcsscm ?)he3§§li’§ntF ‘oéé DPNEST I?Glufqu\lme(m'db) 8:

3 gg (s, 2bpd, &hE3 (csc)ld?H) m,at&rB.él(SwaJsl-i) L?uﬂlﬁﬂ-eﬁd biH, 911)1& 5%@

J- 5.6 Hz%hpfﬁmigogéz‘f’rﬁﬁ’ gﬁ%%gﬁﬁ% Fs l(e lO’RAO 1)% EQ 8% o 18

Found 480. CH,G3/hexango1H Nm(@mubysmeghaﬁyeg 2 t S H{iphetl - B. 24

(s, 1H), 7 2 24-7 . 12.(m 6

(700 (f, 150 g o] prihedrer B s g fhea 5 any e,

17.3Hz), 2. Waxy sopid §0.59335 Th%)viebd| ESI M +1) Cal c. 443.20; Found444 1
0 Ex. 42 db 22

,Ql7 557 o %Im?“@»&ﬁ? =) SEgﬂ%"‘H) 48}%3(? Ty °8 22(%(d%*@1 LS g Hz)

6.98 (t) 1HH)J 2.8. mez H) 5 368 (és, 2B8) , V5. LESE, MH)+1) Cal c. 373.15;

Found gy4. 0. 10g }Lﬁgg%ﬁﬁ%y$)09é§§§8g Eﬁlﬁg&Q %Q?Q%»ﬁ’NTHESIS OF

| NDOLE BASED COVP O: FOR roce throu i scuss the
synt hesi s ®Figr §b€c§1hé’ér esieat 43 | A0sHAt Wesi ki hgmmedol els)aéedscdwpdunds of

Formul a | .odhesexi gdo{ng baggg cgggglg@%fs letﬁprrgjl aSJ’lﬁ%EOE % ruct lFJQé\,aI Iy

‘@oresent ed ah fo& SI 10 15 R3 wherein
and Rz BfEhamolic KOH 8 MyesctibedH )t he détféleP-’edléeslé:rl ftieon.
Conpounds obl¥entulis | rbaviag thridmndekauves eysesalirhe sy&ih@@éae%wy

usi ng | | e ket pnes boxyl i ¢ _acids, for exanp
corrpoufr\?grsmg%%ug g%:ﬁ“ anggalngr'ehygeelcoﬁpdﬁ(ﬂ%s 3540 i R 2&’6( e’;cevvrﬁoéi‘i1 can be
prepar ed byatehemes LThe hroaghliXhg dimstarsigeid-died owisScheselate@0 By R4 R2
W1 RCHO RbidtFacPbR?2, Hs&dUahion Walel2 RigH dried vielding s-

Chloro-2-methoxy-3’-nitro-biphenyl-3-carboxylic acid 44
as a tan powder (0.53 g, 95 % vyield). ‘

20 'H-NMR (DMSO-d,) & ppm: 8.37 (s, 1H), 8.28 (d, 1H, J =

8.0 Hz), 8.02 (d, 1H, J = 7.6 Hz), 7.75 (m, 3H), 3.45 (s,
3H) .
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Exanpl e 5~5, Table fila Scheme LI illustrates the general procedure for
condensati on of acetophenones and substituted aronmatic 103 16 J UN
2003 PCT/ US99/ 30302 wo ooi sssss al dehydes, wherein R, R-~, R, R and RS
are as described in the, detail ed description section above. %ﬁgf@ﬁf@@ﬂﬁi
Formul a 201 wherein RZ is CHAR can be prepared by nethods i1|

Schene LI .wbapsseganpl e 5 conpound 204 wherein RL is hydr 0gernpe 593)%51305? are
fluoro and R, is hydrogen, i.e., 1-(3,5-difluoro-2hydroxyphenyl)ethandne
204 (6.3 n§5pfmﬁh&¥5enzaldehyde (7.56 mol ) are mixed in ethanol (20 m)
and aqueous barium hydroxide (2 gmin 15 nL water) (aqueous NaOH (10 ~) may
be 10 substituted for barium hydroxide) ,is added. The m xture is stirred

for 12-18 h at 6%t eaction tinmes C& et ween 3o0Q_to 48 h),. The
m xture was,_filt nd the solids whi col | ect &% shed with

wat er (30 OH(20 mL) R s are taken N HC1 (30 1S
m.) and the soL xtracted w acegafie. Yhewaggapi€ extracts are
washed with waj iri ne "an rieg O ) te—afbord

1-(3,5-di fluoro yargxyphenyl ) pernQne the titl ¢ pbund 205 as™a

yel | ow brow® solild in a 70~ yi®fd. )
1- (3, 5-difluoro-2shydroxyphenyl) - 3- pjopenone 205 fas ca alytﬁﬁhlly
hydr ogenat ed usi ng R8O, -C (100) as aﬁ%atalyst (can substitute Pd-C or
Pd(OH) Z as catal ysts) and ethyl acetatettas a solvent for }p mn (or until
reduction is conpleted). The catalyst was filtered off and the filtrate ° f
25 was evaporated to yield 1-(3,5-difl uoro-2-hydroxyphenyl)-3propan-1-one
206 ( Exanpl e 50 Taid e I11a). 30 35 Schenme LIl 104 10 J U N 2003 rrj,
.02 NBS Step 4 RIr Schene LII illustrates synthesis of&.
ketones 210,swhergin R, RZ, R, and RS are as defined in the detailed 5
} , . For exanple 1-(5-brono-2-hydroxy phenyl)ethanone
met hyl acrylate (4.17 nL, 46 mol), triphenyl
mol ), palladium acetate (1.03 g, 4.6 mml), and
60 mmol ) 10 were conbined with benzene (100 nL) and
refluxed over 18 h. The reaction mxture is cooled to roomtenperature,
diluted with 0.05sN HC1 (100 nL) and extracted with ethyl acetate. The
organic layer is sepggated and further washed with water and then brine
solution. The organic layer is dried 15 (MySCa), and concentrated to yield
an oily residue. Purification of this residue by colum chromatography
(10: 1.5, hexanes: ethyl acetate) afforded 5-(2-carboxy
Vi nyl - 2- hydr oxy, [ Cl 7 @as l.l ow solid. RCHO Condensation Step
2 R Reduction S%%g&églgga %/%o%g/ :’?58@%1:%%% ‘BEHH EF B0 TR 159RePY 1 £
J U N 200F 51813991 3p3bhespngbes3ssef carboxylic acid 48.
For example a compound of formula 46 wherein R’, R*
and R’ are hydrogen, i.e., 8-hydroxy-2,2-dimethylbenzo-
10 [1,3]dioxin-4-one, was prepared by the procedure of
Danishefsky, S. J.; and Dushin, R. G. J. Am. Chem. Soc.

1992, 114, 655-659.
'H NMR (300 MHz, CDCl,) & 7.82 (d, 1H), 7.20 (4, 1H), 7.05
(t, 1H), 5.49 (s, 1H), 1.78 (s, 6H).

15 A solution of 8-hydroxy-2,2-dimethylbenzo-
(1,3]dioxin-4-one 46 (1.34 g, 6.88 mmol) and 3-
hydroxymethyl-pyrrolidine-1l-carboxylic acid tert-butyl
ester (1.27 g, 6.85 mmol) in THF (35 mL) under! N, was

- cooled to 0°C. Triphenylphosphine (1.80g, 6.86 mmol) was

20 added to the solution foilowed by addition of

diethylazodicarboxylate (1.1 mL, 6.9 mmol) over 5 min.

phosphi ne (2. 4§
triethyl ammé

o,
pR—e

After 30 min, the reaction mixture was warmed to room
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"H NMR (CDC1~, 300 MHz) : 12 .22 (s, 1H) , 8.23 (s, 1H , 7.94 (d, 1H J =
8.7 Hz) , 7. 67 (d, 1H, J =16 Hz) , 7.0 (d, 1H J - 8.7 Hz), 6.8(6,& H J
= 16 Hz). 5-(2-carboxy vinyl-2-hydroxy)benzoic acid 207 wa .S}bJN to
3-[4-yydroxy- 3- (3-phenyl -acryl oyl ) - phenyl Jacrylic acid as described by
gener al cdﬁﬁé%@ﬁf’on procedure in Schenme LI above, to yiel dPCD®SIYIBNIR

DVSO- db , 2 (d 91
Em 4H) )78°§§"}’(7€§%1°‘1(f9 J]a-lfpd 16%%5(98 1%‘&% fg ( ﬁ)a]‘]_t‘% é4 féag‘ifgéﬁog 8.7
Hz), 6.57 @&velH2 Jcopcenfrpted \erndy m@@malzgmlszh Oygs: @byestly

3- [ 4- Hydr oxyradrelB- lalsmyl -aacmh@yll )cm@ﬂwtbg@%ylv CcBtLAnagnsRnYeRtLd to

3-[ 4- hydr oxy- 3- (3 eny. iQ propionic acid 209 as
descri bed e}(ﬂjc—ﬁ% l1)'/%%‘édu B P}% lS@ LFO Bhefal L pfocedure
for brogi na(taa%goa p05| ti ﬁerﬁzbaﬁzy'llhe car boXyl(lzpzaamleZHQ;L 4%x@x@n@le

i) s GEEEA R | R e RAERY b BREERLERAAr deCeoes? 20 65

mol ) was &Cldwta@tduelsol ution. The m xture was stirred at arrbl ent

tenperature,._f 2. Iut t 5 et her th er was
separ at ed a%d%sh@a&% teDglFé& cgs)brq1 é &ﬁd {enh'e Eg?rtgrg 'ouiglli\ a pad
01;] magnesi @mo&ul {l1st e sgndigpncent-at.ed. (H’ﬁherlnrj esidu® Wasy P, i fg}gg) by.fbash
chr omat ogr gph exane: et hyl acetate:acetic aci to give
0.5¢g 6$ 6! é%sb O]TYDEO4 h%/'drgo@( > 5-(3- phenyl - propi onyl ) - phenyl ] - pr opi oni c
aC| d 210 as a y el Hortoin- 21 (2, 2 HINMREREDEA 3pxb-47461 9 (d, 1H, J= 1.9

7.54 1o , 3
@( orotpztit g ckitife sy Tosfhe bl Py foFhathe, Sbalbofyratl) o 2
cal c 47376, % dbsé: 5$7mmgl)1@@s Al ST0/35B88 IMEOe(LH MLR and
N- Br onDs UC @i £y 24 gNa6ls3.- Kdliydr el, 55':&.?16/\7595 aydeOPtoPCEE{éJSggiL%Q?&%
R—CI(~R-CN 1~F~~os Tabl g R2 R 1.

NaCN R¥ = £°2. L9%r & i31@or¥§€rf§%ﬁtqlbnmR§tu€ﬁ 2 aTGéﬁor;Pa@lc reactLon
N- Br onosuc giigithirde was Bdate8) a2l 76 Re= RO ¢ ~BinR - %ﬁt@r%o&ﬁﬁﬁ&él Il
illustrates the qséﬁ}% hesj s_ of kgto 212 o) 2%6 Pre

1- (5-chl oromet"hy f/%t?%&?/ %ﬂeny ettharﬁlonetI 2(11 V\gs gggar 2 #(g[ﬁgd &Js?%g t he

procedure of)Fl geald , dn Rosisli@. Bsespahsjoict a Plihem sﬁapensibrlS wdg78, 10
P 13-22 . L350 yI dr. nyL, on
aRIQED- S5 OF (42 'J?/ 2%\’ grlfﬁ %deNEﬁB Eo dxﬁl'a%n S opwi se

sol ution of N-bronbsuccl ni m
to a séf ut SHYTGCLE (BeER dvaﬁm I‘N—’thh15bﬁ3y3@?ox()?~ pherBd ) mbi hamehedpiad (10

ol ) in 2Qnals®VF an@v%@r@@&@htldag phyt lért%érsdééafér@dzgorg 1&38 hof The
solvent is evggorat eq? under r ducef pressure and_the residue |s djluted

with water bG8ty ‘htcf’%c‘? on of a B¥FralihB-<o¥iBeFROFEbT4ted and
recryst al | ihyeioofyomest 2raiml ad od 24)8yae| a brown SOlld

1- (3- Brono.5- or hyl - 2- h droxy yl)- et 212 16 J U

N 2003 V\o?)’gg’% é%gér/u@ééls S/R% m276?85(gd' 3t - 4. 55

fsy 2Hps 76131(q 1MnJ72.4. 9%) (b¥. 238 (1CH) AHs . é 3221 (B%) m)13.D2H s(bH) .
m, 2H), 1.40 (s, 9H).
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M5 . Found: 264; Calc.: 263.52 5

(3-acetyl -5-brono-4- hydroxy-phenyl)-acetonitrile 213 (Ex. 508) A solution
of 1-(3-Brono-5-chl oronet hyl - 2- hydr oxyphenyl ) - et hanone 212 (7.6 nmmmol) in 6
m. DMSO i s added dropwi se to a suspension of 8.2 mml of i DVBO.
10 The mixture is stirred far 12-18 h and diluted with 80I\ﬁEN\7Japrngsyl eld
a solid. Thevcsmliseseé s i sol ated and recrystallized from et hanopctwsyd/sdsdz
(3-acetyl -5-brono- 4hydr oxy- phenyl )-acetonitrile 213 in a 58~ yield. 1H NWR
(CDC13) 8 ppm 2.7 (s, 3H , 3.81 (s, 2H) , 7.75 (s, iS2H , 13.03 (s, 1H
. M5: Calc. :s@ddm®8x1Found: 255.0.

(3- Acetyl - 5- brono-4- hydroxy-phenyl)-acetic acid 214 (Exanpl e 506, Table
I11a) 20 (3-acetyl-5-brono-4-hydroxy- phenyl) acetonitrile 213 (6 g, 23.6,

mol ) is refRuxed a_nuxt ure of<50 e0Nec aci d, 5AM, cong  HMBO, and 5
m. water for abg 3 h. This refl xture is cool ed
t enperature and d onto ice foruj 4 solTd. The solid ol at €0 and

25 recrystal I1 > / s.e to yiel Ph
(3acetyl - 5- brono- 4 hydroxy phenyr) acefic acid 214 in a 47 ~ |yiel do 1H NWR
(CDC1~) 8 ppm 2. 63(5 3H), 3.59 (s, RH,., 7. 62 (d, 1H, J= 1g9 ), 7.69
(d, 1H, J=1.9 Hz), 12285 (s, 1H. 30 Ms: %a 273. 08; Found: 4. 0.

Synt hesi s of 215 ,and 216 can be acconpli shed by foll owi ng the procedures
outlined for 213 and 214 respectively. Synthesi®:ztof

1-(3-acetyl - 5-brono-4-h droxx phenyl ) -43 phen I-but an- 2- one 217 (Exanple
500, Table 2F s B J U N 2003 W |

acconpl i shed fr fol ljowi ng steps.2, 3 a n Sc ene LIl above. L
Schene LIVoxaI ~deo~l\/b\ MeM Br - HO NBh ~ ~Ph ~ Ph ooHL )
MeO~-N~Me O Gy hEfe ® which is useful in

synt hesi zi ng conpo nds of Fornmula I. 219: 2- hyoroxy 3- phenyl benzoic acid
(218, 3.0 g, 14 10°%my ) is dissolved in EtOAcq( § nml ) and a few drops
of DVF are added. Oxalyl chloride (2.5 nl, 1.5 eq) is added and the

reaction is stirred under a dry atrmsphere for 1 h. The reaction nmixture is
then concentrated in vacuo to yield a mxture of clear oil and white solid.
This mixture is 1§cHéJnHt %@IW' tlflugﬂ%gt%s(%p n'i@éhcf)@' kewe@htey dherdd Lige of

N, O di et hyl hydr oxyl am ne % rochl oride ( .1 eq) and triethylam ne
(3.9 m, 2 etFrPIRVLifFi RFEFe3Rs stirred for 12 18’ h under a dry atnmosphere.
(Ej)i : uti ouccif tgebrpaﬁt eGP e L@ecwémpbuﬁao%s:f g%drﬁumiew%hwémhngzw trt 20
ilute an risne we rylng and. concentration in vacuo
yiel ds al%hi x¢dte Rot ér%eacthr"giﬁ OFBhuct 5¢- l\%“ec"?#‘?)’ﬁéét%g’? GRY*¥20P 8Dz ene

Et QAc/ Hexanesa s afnhdied et dbmkirhpx o Ntmet mdoc2duy oky - Brplaeniyd beymahiedes

(219, 1. 09g) Le 25 1H CDC13) S: 11.42 (s, 1H) 7.94 (dd,
1R 1 1o ﬁ\g 7v§§’[hl}\Q5§ I\/%((348 7.36 (m 6 H) 6.93 (t, 1 H J

= 2.3, 3. 4 HAS SC?I@H(lSJalB H)nidzﬂgl@s @/FI) .c@bpd3dor (M + 1] 201.08,

N- met hoxy- N- gty ! 281 hydr oxy- 3- phenyl benzam de (219, 2.37 g, 9.2 mol) is .-
dissolved in dry THF (40 m ) under 109 16 J UNZ2003 5 10 15 20 25 WO : )
001 35886!PCTHUSNIR 30302 rﬁM?o@é‘ﬁOaﬁ]d ) c8ol €d 300 OC i RHAn i ¢e2batm. MENYBr
(6.5 n, 2. 15e d an | tisng heter neous reaction is
stirred for ﬁé @F ?gg B G}l S add§§9t03f g/(:?l Ie(lstea?%‘e)stl rring, followed by
excess I\/bl\/gsr The- m@ébPWn-?r@hteIm@PFYstb@néﬁnﬁ'or_@ deB<2 % old.owéd Spymmol )

quenchi ng W&,Qsd&hggsw@a 1 Hicth, 01 Xt %tlﬂeﬁtﬂﬂsgﬂﬁér@%@e&&‘éﬁﬁdeﬁ:aer
and wat er . Toe organi ¢ g ase is’‘washed with Brine, dried
t

concent r at ed®i i vacho W e uE Al eb%lfo%t‘éﬂbﬁ@“ﬁ#ﬂeerllrhla(@ﬂg) (dr0d
FZ)" ﬁdSCt 102301)1%] Fl "lﬂsd)'l Qﬂﬁcﬁmﬂt Q@iéigg%idea gWéﬂeX%neﬁlhnfiffor@fied resultllng522
- hydr oxy- 3- phenyl acet qphenone : $ a whit ol i anpl e
Table 111a BRERLIBH Hocorttgds PHErtule B shetir ol & i CheRgsDro
R Acta Physécaperaebdmma;h VOH,0/, (4961, 3PpmL)26:d 28ivexahpd & 5030 Tabl e
[11a NBS ( i dded to a net hanol solution of 2'hydroxy-1-benzyl
acet ophenongé??g%Pfggs g‘é The reaction is warned to anbi ent tenperature
and stirred ¥8r (themiwasl f bdbhbrediby) dm/at i onahicth fest efMt o yi kI 48§ .07,

pr eci pi taSte fg'gﬁ?p&ggi pitate is isolated and dried under reduced pressure
to yield 3. the title conmpound 503. 1H NMR (CDCl~) b ppm 13.0 (s,
iH , 7. 85 (SH NMB (300 8@H¢s, CDEY,) B:47742 (g, ), 31 43%t6.28) (m3. ZH)t.)
2H). Exanpl e 5%3 (Tablzﬁ)l.l I a
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The title conmpound 515 is prepared by brom nation of 2'-hydroxy-1-nethyl
acet ophenone using the procedure for 30 503, above. 1 v I 131“ Vgaﬁé)l 35886
Scheme LV 1. (CQuHPPh3 2 NBS 16 J U N 20n3 PCT/ US99/ 30302 N Tabl e
Il1la (Schey®od¥esse 221 is pr epared by the condensation pr OCeeghRosISsmes | bed
in Schene L1 above. 222 is prepared by the procedure discussed below. 10 In
a 100 niL round BotRhenaxrasrhendl uBder(Oa 95 taoderd aumebpheas, dhnhgdveds
benzene (2Q,nL d I 4( S Gmdb 1) S

added (CuHPPh %gﬂ (M'e Hac?%gﬁarm%). a%ﬁ“é% eact%n ngtgttj?lgnr ségltdrd%rg?i

anbi ent t eRPLAH Q‘Q)réfl RE: 3t ir FEQlopates ddrd a‘%?ro’%?)Hé%OHSOV?ﬁo?ousl y
for 30 m nmihi ldfedead \Mﬁi@ﬂghhé @@du@flosr |1|sC<11éH't£bd3|dE efefidbh 28~ &t QAC/ Hex.
The fiItra&ﬁ is_red ced and the res% Lré’e purified y col um chrggtogra phy
on Si 02 wi ezogﬁfi FREX A8 HERYTRn% 0FGFPEY 222V AROLE YR off

g, 0.0049 roludebirodix € B3 sC€atredf an ELHidkANO. The& 86t iy Q@lIEDi.md wh/sH

286 0. 1H 0 b 1. (d, 2 H - 7.6

7.73 ryggr%%gbwr/ggw%ofg ?%“%OU& @?ﬁé) foﬁ@f’é(dd%X ﬁrlj‘eJ 9a§%Hz)

6 86 (d, 1dMied =(Ja3zs®Q), te. 47ive, 264 ¢ =r8f3d3121)de 3-phénpxgphiengl= 8. 3

Hz) , 2.27 25 €l tl e| i

pr epar ed b(:1£L%’rt oh§/'mlna(t:rﬂr'ﬁr]z)onaIB 52. hele]b%%gg H?gmlgﬁggc\égﬁg mﬁae%tgsep‘c I\/En( ESI)

Cal c & ChEMEDNG BrfUIS@SGJOSPuFbﬁhﬁd M BE3dBCt111 RZ = H, 2 R2 .Br,~3

(Exanpl e 502) {ad@idhla)ionizhtfoh)U AV2003 MRPOESE886G + 1] 286.14,

PCT/US99/3%30 300MHz, DVSO)8: 12.49 (s, 1 H), 8.17 (d, 2 H,

J=9. 4Hz) , 7! ?@H% 772(s 1 H, 7.60 (d, 2 H J - 9.4Hz) ,3.57(t, 2 H,

i« 8.2 Hz)'n RmRY (Gloo 2wk, J pmBo2dd) 6.:27286S. <n3H)5H> 5 ExgP\ &, 538 , Tabl e
)a: General procedure for acetylation at the 2 posrtr on of phenol s:

Schene LVI 616015310 218 R53 8- RsO RAMAc~O; SNADH RE)~ R2 OH OAc | . AICI3, 150

C 2 LDfs benryl shnobdecdpifem, PHSdietZﬁQ/l ex ghPpohabke bbla(RR zs@HZ&HZPh
(-, ex504ﬂ1;g%blellla A020(6 mpl) 1s slowy ddedtoaso ution

wat er (30 NaBlCdd0 WaABI )IHFRP Y deé‘noF‘“PZ?EPuSO THiD| Preeroca 'Pﬁe
reaction rraxtna:rs@hesrétugrﬁd oatenl Qi1d ¢ aglakbeAarext r agieeds o b i sth ety
ether. The et er er she w_t h,water, dri S and c entrated
to yield 9° H‘ e (jril acst & eazz%r 1HCRVBSE ge&%aqé%‘ppn% ﬁ% br.s,
1H), 7.08 (SDrlur!:lOIH of= tB2XHtyl. 02thdumlHn Jpeﬁt:azleHz(p 62. 38 (sl.8H),
2:37 (80 Shhot)Thes & khaageldtfer (#2p)nand e ea)c neggeheat ed

for 2 hours at 150C. The reaction mxture is t en d| ute with HCl1 and
water to y?émaneerzezewaqhehaﬂaeécttq £ Medngd sakR ey dirderepedated

pressure. L1HgNVR AGDCA3hE .ppmhd2réatsiohHvesbddl «d - Sarmkéh, £é. 42 cbr.s,

1H), 2.65 %’ll?(’)lr_/géd %5395qrgghc§ll_?1'g with 10% aqueous NH,Cl. The product

was extracted with ether (3 x 50 mL), washed with brine
N 25 (2 x 20 mL), and dried (Na,SO,). Rotary evaporation of
fe) ether gave 0.293 g of 2-diethyl carbamoyloxy—B—phenoxy

benzoic acid 53.
MS (bioion) m/z calcd for [M + 1] 330.13, found 329.3.

'"H NMR (300 MHz, DMSO-d6) &: 7.59 (m, 1H), 7.20 (m, 4H),
30 6.98 (t, 1H), 6.81 (4, 2H), 3.08 (m, 4H), 0.8 (p, 6H).
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112 6 J UN 2003 WO 001 35886 PCT/ US99/ 30302 Exanple 521, Table Illa: The
title conpound is prepared from 2'-hydroxy-3'-chloro acet ophenone by
al kyl ati on with benzyl brom de using the procedure described for ex. 517,

Table Illa. 5 Exanple 513, Table Illa: The title conmpound i{ gggpm
ex. 525 by alkylation with benzyl brom de using the procedure d for
ex. 517, T 10 Exanpl e 504, Table llla: The title ¢ 930302
pr epar ed fg'%m&oe/é?lsg%lo by al kyl ation with benzyl brom de using the procedure

described for ex. 517, Table Illa. Exanple 512, Table Illa: The title
conmpound is 5.from 4-cyano phenol as shown in Schenme LVII bel ow
Scheme LVI lsgﬁ‘%ﬁ@gﬁ?&& O\ A1C13) 150 C Step 1 ~ ~5 Step 2 OH QAc R R=H 2(
3~R = Br (~, ex. 512, Table I11a20 Stepl and 2 are asdescribed in Schene
LVI above. Step 3is as described in Schenmml| above.229:'H NVR (CDC13)8
ppm 7.7 (d, 2H, JE8.77 Hz) ( 7.3 (d,4H = 8.80 Hz).230:1H NVR. (CDC13) 8
.0 A dd, 1H, J= 8.74 Hz),
6 J UN 2003 WD 00/ 35886
PC f/ US99/ 30302 .9 (br.s, 2H), 2.45 (s, 3H).
Exanpl e 507, Tz & (NCS) (I2mmol) and
1- benzyl - 2 Rhydro . ' are ®:Heated at 70 i n et hanol
for two weeks. The mxture is then extrac ed with ether, and washed with
wat er and concent r®t egh to yield the t|tle"‘cog§)ound (1.8 g) The product is
purified by flash chromat ography on silica colum using 1:3 diethyl ether

7.15(d, 1H) J>

hexanes 3n xt ure. 10 Scheme LVI1l 3 i3BrPh F 15 :f Schene LVI Il is a nmet hod.
that involves usign g a it uted .ac ones,
(Exarrpl LouTe: us g, @ﬁr G C‘ig#pﬂg%éf% eReS akensubstist Ubed acetiaphen

_Hydr oxy- 8'ser @mﬂ@}ﬁﬁetqua?@@td@p IpEn Gy ke (EhApE&-509, Table IIIa)

l s synthesized f g t&earﬁﬁfé 0pheRONEHISiRg Adighdr BBIR O HERCRUM Ry AN
Schene LII. 114 U N 2003 WO 00/ 35886 PCL/ /usg /3053 2 1H NVR

(DI\/SO ds) 8withzg QL 1°f-+) watRy (A 1CPRPSURS (R HE2ts, wheyein
- Hydr gxy- &° - br gato- St hquaceir@phengaeoa&& (0. 46eg,, mle):h@n@ 1,3-

phenyl boronic a 0. 24 5 d| ol ved _i

pl aced undePHS %'htyrlé:’g?é‘r?eﬁ (piggr ﬁ{\la % . B95g2 EW water %10 n )
i s added, farl. @wednday Pd( Phe) "sqIatlizomy, wesO&eeaq‘-%d ahd téhegeehéei orefivt ure
heated to 73G;H 1hb8Vflshn°&f i1t Q'Vﬁukﬁlée%d%'ﬂaaafali%a%ﬂ%éﬁ@d

reaction mxturé€ is d| washed wat er, brine, and

dried (MySO4R, hewr concéﬂ@?lé@edbﬁﬁcba@éo I@’H‘le é2ar;|Z cﬁH TPufi fFOd)i SRy

flash che Onﬁtd‘&rcﬁpm‘ld( Stf8 E%é&“@irh%xm) Afandesd until the purple
2' Hydr oxy- 3' - phenyl - 5' net hy acet enone 234 as aT%eI | ow solid (H(\) 32 71~

yi el d) (Exaﬁﬂlé”%l‘@asTé]ﬁlsérPP’le reaction
was cooled sllghtly and the precipitated oxides of

Ixtu

manganese were filtered through Celite. After washing
the precipitates with warm water (2 x 50 mL), the
20 filtrate was concentrated under reduced pressure to about
1/3 its original wvolume. This concentrated filtrate was
acidified to pH 2.5 and the resulting fine white
precipitate was filtered and dried overnight under
reduced pressure on a high vacuum pump, yielding 2-
25 methoxy isophthalic acid 55 as a white powder (6.8 g, 94%
vield) . '
'"H-NMR (300 MHz, DMSO-d,) &: 7.97 (4, 2H), 6.9 (t, 1H), 2.5
(s, 3H).
The following schemes (XX to XXI) generally can be
30 used to prepare compounds of Formula I Thaving a

benzimidazole nucleus.
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15 1H NMR (DVMBO-d6) s: 7.79 (d, 1 H 7.53 (dd, 2 H 7.46-7.30 (m 4 H 2.70
(s, 3 H 2.33 (s, 3 H . Aternatively

2" Fwdroxy 3' - brono- 5' met hyl acet ophenone 233 can be tr§ ase [@N z@QQ LDA
(20 m, 1.5 M is slowy added to a THF solution of 233 at abou and t he
reacti owO2@38B&ture is then cool ed to about -78 foll owedPEJ/Us9¢/3@dei ti on of
br ono aﬁgﬁﬁﬂétkkle (40 mol ). This resulting reaction mxture is stirred
for -78 and is then quenched with 1IN HCl1 foll owed by extraction
W th ether The ether layer is washed with water, dried (MgSGa) and ~ 25
concentrated tg yield an 0|I This_oil is purified by flash chromat ogr aphy
(4:1; hexanes:ethyl acetate): Sto yield 1 g of 235. (Exanple 517, Table Illa)
1H NVR gCDC13)\ 8 ppmn,12. 3 (f 7. gﬁ (s, 1H , 7.5 9s, 1H), 3.45 (t,
2H, J=7.124¥) g (t, 2 3Py 2733 30,(s. 3H) . Scheme LVIX 115
16 J U N 200)0° WO POl 358860 PCT[|US99/ B0302 OH FSM4e4™, A1C13 237 5 10 15

_ ide (14.7 m, ) |s add to an ice cool ed
SUSpensiKo &1 C1 NRT. 7 g%1. et i Cﬁﬂ@ﬁ& %%%5 The reaction
s stirred unt nost of the solid|is dlssolved t hen 5- nethyl salicylic
acid 236 (6.31r°g, 41 mol) is addeg. The reaction is stirred at 0OC for 1.5
hr, then at roomtenperature for 1.5 hr. The reaction is poured onto ice,
diluted with Et 20, and washed with water, brine, dried (MS04).
Concentration in vacuo afforded a slowy crystallizing oil.
Recrystallization A*CH~C1~/ hexapes) yigl ded pure 3-Acetyl-5-nethyl salicylic

% 79 g of off white powder (41~
ﬁegrystalllaﬁo y|» ~) 8: 8.22 (d, J - 1.88, 1 H 7.80 (d, J
8, 1 H : in the synthesis of I|Indole based

conpounds of Fo
prepared by Sche

Ficai | abl e. They can al so be
Hl1 ~Ph HFE~ A Bn 240 a |16 OOH O WO 00/35886
2- Hydr oxy- 5- et hyl blphenyl 3rcar bal gehyde The above conpound is prepared 5
di scussed bel ow  1°°G J U N 2003 PCT/ US99/ 30302 240 a as outlined and
3- Br ono- 2- hydr oxy- 5- net hyl benzal dehyde. - A m xture of
2- br ono- 4- net hyl phengimyl®&a0 g, 27 mmol es), chloroform (50 M), water (10
m) and NaCH (10 g) was |0 refluxed for 3 hrs. The reaction nixture was
cooled to ambient tenperature, and then was acidified tq W th
cond HCl, dPfRERE wt r?“étlﬁé‘res( SGHYL ECRRLHESSwi &M?tm%dﬂ (ﬁ@é m). The
organlCthayeeyMﬁﬁedﬁsedofh&ﬁﬁﬁ@ouﬁﬁéteﬁﬁdIaﬁdmﬁmacemhratsdhémeylde

d fied flash h = h
Scetat of REURRES) "R IS o RukBykgr b TR EE A rema g 8o
yel | ow sohplydzoehdpoxdes wigthydn ba pehyte3-icar bhe deedent ari xf uas of
3- brormo%n.a%g%ﬁéy 5 @%@%&benza@e&yde 20 Yh 2048indndQ ™ol g8k, yRheny!

bor oni ¢ aci mmol e
| e)off%\kl @%F?Pbﬁéﬂi?ﬂﬁﬁospﬁlﬁe)%l dmliﬁ’?( OYr sethgndd 0£9moPeeRt nltol uene

m )haﬁglsZM KZRB3 r{iktilne Was heatred-68188 G4 orro%nhrtea{ eréeaetel on

nixture cooleg to anbi ent tenper%ture, dlluted W t (1g0 m) and
washed & poure into acetonitri . his resu ts 1n

generation of the desired product of Formula Ia which is
further washed with fresh acetonitrile and dried.
15

20

47



25 wi th NaHC03. The organic |ayer was dried (MyS04), filtered and
concentrated to yield a residue which was purified using flash

chromat ography (|l oo ethyl acetate/hexanes) to yield 0.15 &«of t he
title conpound as a yellow oil. The yellow oil then was treét ZBUBenzyl
brom de 30 anal ogous to the procedure in Schene VII above to yield the
correspondiwg oasa8y| protected al dehyde. Conpounds anal ogous pEr/@ddédzarean t h
di fferent substituents can be prepared by follow ng the procedure in Schene
LX(1) above. 35 Scheme LX(2) 117 1 GJ UNZt~(~3 WO 00135886 Br Ove 0 OH
240 b PCTI USghes@3GX 1 3- ( 2- For nyl - 3- hydr oxy- 4- met hoxyphenyl ) - prop- 2-ynyl ] 5
carbam c acid tent-butyl ester. 24,0(b) A solution of

6- br ono- 2- hydr oxy- 3- net hoxybenzal dehyde ~y (0.60 g, 2.6 mmol es) and
prop-2-ynyl carbam @®acid tert-butyl estgp (0.44. 2.9 mmoles) in
triethylamne (10 ) was mixed 1¢ with

tetrakis(trirp osp iNfig) pal | ag ng, 0.05 nmol es) and copper

i odi de (15 ng, - Tihe C x<ture was refluxed for 30

m nut es, . col ol el to arfbi J-enper at dil uted (etA¥f acet gte 200 m) and
washed with 0.5 The or [ ayer was dgeced (MgS04), 15
filtered and® atrat ediH o vyi el s whii ch was purified by flash

can be prepared by follow ng the procedure in 20 Scheme LX(2) above. Schene
LX(3) Ph HI ~ Ph OH 0 OH 25 240 c 2- Hydroxy- bi phenyl - 3-car bal dehyde 240 c
A solution of 2-Phenylphenol (300 nmol, 51 gr) and THFE (400 ni) was mi xed
with triethylanmne (3.8eq, 145 rri)sand 30_jmagnesi um di chloride (1.5 eq, 43)
gm). The preceeding 118 16 J U'N 2003 % 00/ 35886 PCT/ US99/ 30302
m xture then was” ; 3l delfyde (6.0 eq, 54 gr) in portions
over 10 mn. to avot orm ng a yell ow m xtue. The yel |l ow
m xture then was ref &3 A Thin Layer Chronat ography
(TLO 5 indicated g e nore hydrophobi c desired
product (Rt =0. 4%, 20~ tOAc/']'—|exane) g\conpl ete consunpti on of the
starting phenol. The r¢action m xt ooled in an ice bath and then
diluted with 3N HCL toR&djust the pH to about 5. The acidified mxture then
was 10 e%tract ed with ether or ethyl acetate, the conbined organic |ayers
were washed with water, brine, and dried (Na~SQCal. The dried organi c phase
was concentrated to yFerthulese kitle conpound as an oil (54.6 gm, 92~). 15
HPLC 254 nm r.t.=8.8 mn, 1-90~ MeCN HzO, 0.05~TFA). NMR (300Mhz, 1H
~) 8116ppm(s 1H), 100(s 1 7.7 t0 6.9 (m 7H) . Conpounds
anal ogous to 240TBS\EIPVE f$ehene é‘&‘&tihﬂ%@h‘?@ Eénq{)’@ pﬁb’iﬂrbé ¥y etloltcowi ng

t he procedumeken 2Onsshede X 31)0%@1@ ﬁ:hem 1§£eC|ca\rb‘éx\ych| ~ H
:JSI/ n; {H{e g?%%lgdurles %{?F‘F%d h ééﬁ o%-]gg %ﬁ o oﬁﬁigp%’e gzed\b
0(d) with difémisnt arrsing uéatsva&mvlm jm epailed ﬂfh/osfpﬂd»m\a: ngctile (3®A) ’
procedure iﬁn§8?eneaL¥&i&t§ﬂ§¥eat§8@@ﬂégkx(%&n&}? EHeD 8a££3&§99§ Acid
had reacted completely). This reaction mixture is cooled
to room temperature and diluted with water (or dilute
15 HCl) to yield a suspension. The suspension is isolated,
and washed with cold water and dried to yield a compound
of Formula Ia in the above scheme.

If Scheme XX or XXI utilizes appropriately protected

acids or aldehydes, the final products depicted in Table

200 2 were realized by standard deprotection techniques known
to one skilled in the art ‘of organic synthesis (See
Greene, ‘'Protecting groups in Organic Synthesis’). Thus,
for example, BOC groups were removed using HC1l or TFA.

In the case of an aldehyde, which has a benzyl protecting
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10 15 20 25 WD 00/35886 PC TNS99/30302 \ \ \ H( / OH----~HI , OH---~H

Il / Oi ROOH OOQVEMO OVEM 240 a The 2, 3-di hydr oxy- benzrlcﬁ:e\lllgﬁ\g"
treated with sodi um hydride and MEM chl ori de under condit I%s to

t he benzy (ﬁzﬁ ocedure in'Schenme VII to yield 250 ng, 1.1 nmol of the
prot ect ed al conol, which then was mixed with a DVF sol uti onP@F/USRI3EH3I i no
4- chl or o- JFTouLp OGEnRénesﬁtéﬁammedede(t?&ﬁi M, rda8PDby 37 tiN1e rAHUH /IO
m xt ure ated _f.or ours t about. 80C. The reaction m xture
t hen vvasV\@Zlo‘F%d%fg éﬂ %?}%Lheen?rzp ratidt %‘?utcéal%t K hPHTRéEetsRd ighd
washed wi t¥s satltﬁcd]aafé%ldsocﬁm hytdmrgen 'drporatd (Zbc) foigdz\@@j;nmel@ﬂ ne
(1x). The @&g@i%grggm&ﬂﬁy@f s‘ﬂ,s_/\@-]ir1 grlﬁcb%ovgﬁ_ mgs\%af at f| | tered
ol he

and concentrated to y| el d a crude m xture i ed by
passi ng t R verllsi It‘r}é%l R et ifid tened 3Gmdt H;He aoiaﬂa:tmmm Hexanes

to give themiatiedtéd2@om)2 @4ml GIPOAESSS aRa) t Q1 240( go%hh

di fferent substJtuents can b repared by follow ng the proce re 1rn Scheme
LX(5) abovt-iTadie | 1458 ?:Fstg EEFBF@Q fRdt Sanipe usde aprpdectr séss to
make conpdisudss tdd Fareptaséntad bi,/l Bsbmplledihn $ehewgileXbl for the general
Fi scher-1ndol e fy@é@g%k BE|0%W skﬁhoul d b noted that RZ generally

conpri ses an extra et hyPEndgrSih FRave Rﬁc FREs X8Te TrnuFedr EReARKRZO as

CH2- R20. Exampliss JLQP mm@@m&nem&emowml ellla Rc Ra R R 5 wherein
Rl represents OH, and RS represents H PCT/US99/ 30302 EX. No. Sche
mR R RR 500LIIIBrHCH2COO HCH~CHZPh501LI | Br HCH~CH: C OOHCH, CH~PhS 0

| Br HCH3CH3510L i C1HCI
| CH HCH3CHZCH2Ph 121

neHCH, CH, 517LVI | | Br HCH, CH=CH2 CN5 18t nmBr HRrcE519L VI |
| PhHCH, CH, 520L1 VPhHHCH, 521LVI | Q

Example 100, Table

15 The procedure is the same as Scheme XXI, except that
4-guanidino, 1,2-diaminobenzene is used instead of 3,4-
diaminobenzamidine.

Example 200 uses the acid from Scheme XIII which is
(“} - reacted with 3,4,-diaminopyridine in the presence of

20 polyphosphoric acid (Method B, Scheme XXI). The resultant
compound is then reduced and appropriately substituted to
yvield Example 200.
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| CLHHCH~CH~Ph522Br Hni t r oCH, 523conmHHHCHz CH~Ph524commHHCLCH, 525LVI CH, HCH, CH,
526LVI 1 Tp-

t ol uyl HCH, CH, 527conmmHHBr CH, 528conmmHHCH, CH, 529LVI XCOOHHCH, CH, 530conmHHHCH, 53
1comHHHCH~CH, 532L VI | IBrHCH,CHZCHEPhSBBconnClHClCHI534LVBrHNbCHEE§E én}
nitro) Ph535comOCHZ- R OC H~-, R~HCH, 535comT| HHCH, 122 ﬂ S.UUHQ 033 wo
00/ 35886 RygoolkissNH Synt hesi s of aryl hyrdazi nes which are fsto305h,t e
preparation of indole based conpounds of Fornmula | in the Fischer-1nadle
synt hesi s di scussed bgffow. 5 Most of the aryl hydrazines are prepared using
t he procedure of Castffo et al., J. nmed. Chem, 1994, Vol. 37, No. 19, p

3030 from comrergi vairt\gbl e materials. In the case of the chloro
substituted hydrazi ne us - synt hegir s Wf Exanple 839, Table I]I the
fol I owi ng schenme is 10 . \ N Myl / I~fHAC H2 R HpN NH2 200
wherein Re is Cl; 15 des®syi pt+en. K 99/ 30802 1. NaNO, | HC 2.
Snd,.2H-0 NHp R6 and RO are as defined p==le detailed To a p-xylenes
solution of the nitrile 255 (0.5 g, 3.3/mvl )\ is added a freshly prepared
solution of Me, Al/NH, O (16 m, 3 eq.)f° ( Me~Ay "Cl solution can be

prepared by 20 adding §% of ni um chl ori deffto p\xyl enes (100nl) at OC,
then addi ng a 2M sol uti ARl rimethylalumn i;y’ ene (48 m) over 10
mn. This mxture is stirred for 12-18 h as it d up g anbi ent
tenperature. This mxture is 123 16 J U N 2D03 00/ 6

PCTNS99/ 30302 refluxed for 24 h, allowed to stan s and is then
poured onto chloroformsilica gel. Filtration is followed Ry washing with
50~ net hanol / chl orof orm and t hen evaporation of the filtratNs gives a o,
yellow oil. 5 Purification is performed using reverse phase HPLC to give { )
the am dine. This conpqund,is then subjected to the sane general procedure
as noted above fT(S”rbC]te?'ne prgb%'f‘%tt ied‘i?“’tﬁlér?ydiagzi‘?@gp‘w%ﬂ?arﬂ i feFmul® Gdner al
Fi sher - | nddaedSyrd hepirepat-ednds} eshé nabakke dyrdtiGshiereskXbhelB /xAHZnH R2 R3

R20 I_INMS Rgxi% ,1%e|:t\>:%oFc)iDs,A’A 1a?l"locil % respectively.
Compounds of Formula I wherein R is an amidino group
(C(=NH)NH,) can ‘also be prepared by treating compounds of
Formula I wherein R’ = CN with NH,0H followed by 2zn in
acetic acid.
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R3 Dii sopropyl et hyl am ne Et OH,
Conmpounds of Fornula in which 'A
is optionally substituted 124
can be-prepared by nethods illustrat

and 'B'

PCTIU899/3030ﬁ$f

LXlII. For

(1 48 g,

and 4-

henyl

1-(3- bronD 2- hydroxy 5nethy|

FE%?%Z |m% o- bé‘ﬁf

6 a sol ution of

30 nL
ﬁléﬁﬁ@EQééﬁi

reflux R2 2~ (Ex 841 in Table I11) Ra
is optionally substituted 2H i ndol
16 J UN 2Q03

-2-yl

15y UTIR

PCT/US99/30302

reflux for depreséneadtbpnFormesacan vary between 2 h to 18 h).

solution is cooled to anbient tenperature,
and !0 dried for

(2x25 m),
of
4-{N -

- hydr azi no} - benzam di ne 2037as an
(ESI') Calc for Cz3H22Br N50~:

L1
“hydr oxy- 5-

A m xture of 4-{N -
- phenyl ) - 3- (4-
ine 202 (0.30 g, 0.0006 nol)
may vary between 125 20 1890
The reaction m

met hyl

30 mnutes - 4 h).
and cold HBO (5 nL) was added to plpduce a precRpitate. Rfhe precipitate was

washed and taken up in 0.1N HCL.

&

3- br ono- 3; hydr

m di ne 203 as a

[

RS

[ 1- ( 3- br ono- 2- hydr oxy- 5- net hyl - phenyl

Df f whi

49
1-(3-

te

o/

30 m W (react

3 3-B&-ni tr o
solid\(1.78 /g, 0.0036 nol).
‘ 5 ExanQ e 841, Table

ihylaph | )28~ (4 nltroben
|tesnﬁ éﬁgof ?Qar
C, ~Hl 9Br NaG-EePXERS 1083 E@mﬁ@nONHenwmmamlaﬂndHNMQQE@OchHE dVEExdmp18:

ro 4

phenyl)-3-(4-nitro-phenyl)-propan-1-one 201
||sopropylethylan1ne (Huni gs base) (3
0.9% g, Perpbuideryles KeFRaungs

The

filtered, washed with 6N HCl
12-18 h in a vacuumoven to give a 90 %yield

enyl ) - propyl i dene]

\%S3

bi ent tenperature

Puarification by reverse HPLC 25
01~ HC1/aceton|tr|Ie) with a 2-900 gradient gave a 14~ yield of

1H—|ndole 5-carboxa

OGR { ESYI

c for

11. 84 (s, 11d-®),_924(s 1 H, 9.11 (s, 2 H, 8.70 (s, 2 H, 8.06 (d, 2 H,
J - 7.6 Hz), (s.1 H) 7 60756 (m 2 H, 7.36(s_1H., 7.34 (d, 2
H J :7.62@1-16. 3 ks, 1 H), 4R21 (s, 4 HR 2.0 &, 3|HR 3
3- (4- ami ng yl1-2-(3-hrom-2- hydroxy-15- net hyl |- phenyl )J1H i ndpol e- 5- car boxa
rﬁmne(Eaﬂw%SNQp&MH |H\NH?R 16 HU N 2008 WOI00H 35886
PCTJUS99! 30333 A i QHire bf 2- (3 hr onn- - hyllir oxyl- 5CAet h _fphe 1)-3
(4-nitro-Beddd ) - 118Hdol k. 5. c8PBhxani dilne ®03 ([10H ngs. 2 mol )
Snd 2 ( 140 4953 VladdlaN HC1 DSHEARt ed 4t rBef | ux flor 1 hﬁi Thie reaction is
cool ed, | e L¥anglf QH 1218 RCHLCAH] t ha rddi dud i Hisollat®d. [The residue
is taken .nLQ5(1|ruQ&ﬂ pur®ied by [reviérse jphdse HPLG
(0. 01~HC1 addboni r iQh) th a Z-90~ gradieht td yikeld 42-Hof
3- (4- ami ng=-B&dzyl . DH 3. mo- 9Eydr oxy-{5- bt hyl|phehyl ) {1 i ndol e- 5- car boxa
m di ne as  telsdH d 438 erI 10 0_0f nobl ) VS (ESH) Hal ¢ for
C, 3HzZI Br NJO29%48 11 OHound: M#CU48 9 THNNR (300 SBz, DVBO) s 11.77 (s, 1
H, 9.24 (st ]| OHa (s 2 1Bh g 75[(sH 2 H) H8 d5Hs P H) , 7.56 -
762 (m LBl 7 haQ 11y 7Pma . 7 45 (n 5 HClaof (8. A H, 2.2 15
(s, 3 H Alt?er nat i synthe§|§lof | ndgl es ConpoufRds off Fdrmuyl a | havi ng
an indol e jaucleusl can al slo h@YX}AYResi zdd using lthe prodedure |di scussed in
Schenme 20481 pbl QH 1 o5 eatedyios  |woHO| 398861 H

114 OH p-tolyl H Cl H

115 OH H H Ccl H

116 OH OPh H H H

117 OH Pyrrolidin- H H H

2-ylmethoxy
118 OH 2-amino H H H
ethoxy
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Scheme LXII1 i
N RO O 251 50
Rzo RS R5\ R4 KOH
Rzo R5 Ra H2N ~ ~ \
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Compounds 253 where Rt represents a protected hydroxy group or other
appropriate RL substituents and R represents 5 OH can be derivatised at the
R position by converting the hydroxy group to an al kyl hydrexy, ith
or  wi t hout 80&))3’%%? onal group, as indicated in Schene LXXGIbgl qum LXX
10 CN X 2550 , K203 OR OR ROH, PPh3 , DEAD CN | ~ \ XPCTRSZR3(3)p2

Br CH2CO2Me, K2C03 then 40% KOH, RFNEO_L THF R2 260 MEM

[ 5- (6- Chl qr &x&- cy@anor1- nef hansulgfonyl - 1H T ngoTl - 2 y|)-?‘(‘7r?——'r—"|

met hoxyet hoNonet hpxy) bi phenyl - 3-yl oxy]acetic aci ¢ ethyl ester 26‘30 A IIn xture
of 6-chl ofo-124 5- hydtoxy- P- (20HId0cHet ey el NOXY) H q
bi phenyl - 3- W35 1- metoaR s ul f ongh:GHCRCH netolye-S-carbontg rite (7 ;o413
mol es) and 1IR6CO | OPCRHY, | 23-OHIEEH.c(@E§tonT T[1Te @O0 )| &S xed
with NaT (0137g) andibronpethylsacetate [[I.§ ni, [1# mygies)—[fggmx{ure
was stirrediBar apowin 18 |n at anbi ent TempefarurF, CToggcemtrated, the
resi due V\Ts 1@i9sso| vesH | n letthrAGeiiai-e (jJF00gnT ) and— 2% wastre wi}ti. b{i ne.
The organic | ayer{was drijed GMySQ&y: filjtered and concentrated to afford
8.0 g (98t) 140 the t0H e [ceypawld @isi-a Or owp Toam  Regpval of prptec] i ng
mesyl gro@p at teh Rl posji i-gniimshaageconpl i shed py nehtods known to pne
skilled ip 8K& art. BD Conpounds$i where R repsesept a §UDSTITYEM COMpri si ng
a carboxyli ¢4dci d%gmhp gan be ebnverted t@-corrgespongi ng amdey usipg the

D

procedure$ outlined in off Schene C abovd.td20- 16 JU~1 ~na3 WO 00/ B5886
PCT/ US99/ B0302 Cojrpounds jof Fornula | whenetiox Ral represents g hal o gfoup
can be sypthesized as out|lined in Scheng o&itb bel ow. Schene LUXXI 5 d O O H
@ (MEMO | 10 (4-Hydroxy-lphenyl)-acetic |amydlarethyl ester
Hydr oxyphenyl aceti ¢ aci|d (126 mmol, 19.mifrowas| di ssolved i MeOH (K00 nl)
and the rpsulting m xturg was cooled in|&@¥dre bath (0 C) under under NZ
at nospher p-—The15-cooled reaction mixtreX¥as saturated with HCl (gps) and
the react| oh®i xtjur 8% her] was r8f I uxed flor 42 h dr untH all fheHstat ng
materi al phas conpl etely qonsuned. The rea€&¥m mfxture was concentratled and
the resulting redidue wag dissol ved i n ethdtST washed wi th watjer, brilne,
dried (NagSO, ) 20 and cgncentrated to yi'dtd% Ifight colored|oil (24 7 g).
The puritly of thi|ls crudejmaterial was 99 C and underwgnt no flurt her
purificatjyon prigr to the next step. HPL M r.t.=7.2mn., 190~
MeCN HzQ, | 0. 054 TFA) 25 WNWR (' H 300MHz, 8 7.1 (d, 2H), 6.7 (d,
2H), 6.0 (bs, 1H)J|, 3.7 (3, 3H), 3.5 (s, rt Formula T [(Fornmulg T .
16 J U N]R003 WDO|[00/ 3588¢% PCT/ US99/ 30302 H Yyl - 4- hydr oxy4{phenyl )|-aceti c
acid nmethyl esterl (3) The nethyl ester fragpgabove (126 mmol, [21g) was
di ssol ved iTdacetfondaril ¢ (650 AL) tO0 1Qrnpa Sofutiong Thrs—$sgtutfon was
m xed with triethylamine|(3.4 eq, 60 nl) Bemagnedi um dichloride (1.6 leq,
19.7 g), |parafornual dehyd¢ in several pol @?‘6‘?@* (.8 eq, 26 gr) to forjma
yel l ow mxture. The yell ¢w m xture was reﬂ‘ ed |for 3.5 hour$ at whifch tine
;n)c revedled thatl all thé starting nateliesdhodas |consumed.

145 OH H H OMe H
146 OH OH OH H H
147 OH OCH, H 1 H
148 OH NO, H NO, H
150 OH H CH,CH, H H
~COOH
151 OH OMe H H H
152 OH OMe H NO. H
153 OH OMe OMe H Me
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i0 The reaction m xture was acidified with 6 N HC1,
extracted with ether

bri ne,
product. 15 NWVR (1H, DMSO-d6) : S 10.6 (s,
1H, 7.4 (d, 1H), 6.9 (d, 1H), 3.62 (s,

(3x150 m ).

The et her

3.59 (s,

, 10.4 (s,
3H).

ik:

concentrated and
extracts were washed with water,
dried (Na2S0,) and concentrated to yield 23.6g (96~) of crude

JUN2083

( 3- Br ono- 5wi@sdnsesethydr oxy- phenyl) acetic aC| d net hyl ester @cﬂr@%/amoz

sal i cyl al dehyde from above (122 mol,

resi due was di ssolved in ethyl

23.6 g) was dissolved in

wat er followed by brine.

crude residue of 3.8g,

54

concentrat

acetic aci —Bromne (1.9 12 ) was [op wise over 30 minutes

- and the da} kEZel ut]i oR sti fred od%rnlght NZ. Vol &1 es wererT enojed
under . ~ Zﬂﬂeducgd_ﬁi_&cc we the residie dissaved in ether| washed wth
water folljowkdiby lbrP 'he orgénic |aybr Yas dri edOCKazSO-) | and
concent r at pdid®ded r BHuced pressiire to y Joil (32.2 g) [9TH. 30 NWR
(1H, DVBO) i%%)ﬂ 1(33 14 mgq 1H) 1H) .,OR. 6 (s | 1Hd,_ 3.J7 (s,
2H), 3.6 (f, . H H
[ 3- Br onp- Skformyl 4. (2- nethoxy- et haxynet enyl)-acetic hcid nethyl
ester (5) 35198 sollut ©8n of the Ayl hron dGOH4\ (118 @ipl . 32{ 2 H) wals
di ssol ved | n 2%l o] @Bf%n (550 ni]Mewas mi xp DI PEAHI31 1][F B U N 2003
WD 00/ 35886 PCT/ U$99/&H302 (2.35 eq, 48 ) folllowed by rapidjdrop wijse
addition xy-ethoxynethyl chloriide 1.19 eq. t16 nm).} The
resulting ton nPRtur¢ ﬁé§e§ﬂﬁ#P€d f h. Th& reactipn Hixt Ure was
concent r atled—and-ldituted wiat The ethdr nixture was{ washed with
0.5 M KHS ,u?%¥lowed Hy satﬁﬁ&ﬁéﬁ and brilne. THe organj c Bhasd was
dri ed (NadSe-—ane-copgent By, srude dil (43.2g) 91k pure Hy
HPLC, no fur%%% PFIC&II . gif%rned. 1HHPLE 254 Bm r.t.|- 8.0 mn., {)
1-900 MeCl H20, o 05 TFA) ‘5{%:001 : b 10.3 (s, 1H) ,| 7.8 (s,| 1H)
7.7 (s, 1H) "t 5.]3 (s, 2H) F’g h.3c§2(b){(‘d, 2 3.5 (s, 2H) , 35 (d, 4H) |
3.4 (s, 3Ff’ ESTo5fgrmyt65t thoxy—e yethexy—bi-phemyy—-3-yl]laceti c

aci d met hyfl %g er ?HThe aﬁyrﬁggﬁﬁgf (5 ol . B2.6 gr)| wal’ di dsol ved
i n about of 16HUUII., 2 '(fy&lo’hekyl' as Heh—+50—+—ef—20—2M-KACO,
was added fgl owe i by 5 .10 g dehfxy 03 7 Pd ( BPh3 ) ,|. After] the
addi tion d¢f J@tenyl bodoBni claci @{&0 eq, 29 gr) tlhe TTaSkK wWas heaged tjo 70C
and the mjixture sfirred for Hehboxg- HPLUC of the reaction m xture indicated
that the dryl bromjde had ¢conphengly-reacted and|a dom nant | ess pol ar
moi ety 251(89~ pufde, r.t. . 8 8thpopy, 1-90~ MeCN|HzO, 0.1~ TFA) was
observed. Th'le5§)rg ni @Hl ayer %g)ﬁﬁ?iﬁé‘reactimn m|xt ur eBwas i sqf atied,
concent r atfet gnd g% Vb 1T B b o - 1 1TE Eter— Xttt ﬂas—mashqg—mr%h
wat er, brijne and Eﬁle bh&a2 SCekhokie |30 resul{ti ng organi c || ayer wds
concent r atjed- &hd theOHeS|jué-6%féwn€ﬂ wajs urififed byHsiTica |gelgcol gmm,
30~ Et OAc/Hexgpe—e—yi—etd Qbe“?’ J-goxys the titlle conpound
DVEO- db) 3 W?.S-?ﬁ (n] 2 3311” d. 2H), NE: (E$ | schex) s 1. Fory ], 4.8
(S, 3.2 ((, ,-,..\, HZ—=235F—4 ...uu}y Ym: IS, :I..H)) ’)H\ 3-8 {Q 2H) (S,
3H). 7.59 (5},7%.5 Q1251 o 81 35886116 B U N 20038DCT] LS m@fﬁbn? )
[5-(6-Ch|(ro-51-cyanomi et h%?slmcf]% I-| ithdol 42- y1) H6- ( 2met|hox - et Hoxynet
- bi pl 3= acet 1... o154 5-See geh

BS?%Q ?hglggb&%oa %yde EE 3: y I? 8\8.4 (s? 1H? gpgﬁiffhﬁgf,x
7.6-7.3 (h 7H), 6.9 (s, 3.7 (s, 3H), 3.65|(s, 2H),| 10 3
.25 (s, 2H) , 3.2 (s, SFD 2 1H) Ms: (ESI, Sciex): |mz = 519
[5-(6-Ch|(ro-5-cyano-1-ne pgs 89¥|" i ndol 12-yl) - 6hydr oxy-
bi phenyl - §- Wi7l3-ac ,[ié:HaCI b%n@!hy]f{'ﬁd{e' ¢ [’\i lllc | dote—45) ﬁ'va'S-"
di ssol ved [T 730 &) Tanpl— tTeq feu witt of c G droxane—at
ambi ent t gMAGATUT e AT apout 27— TtCa et mtha{ at} +he
starting rawas—consumedantarew-prottet—hat—-erree—RE—26—4. 30,
40~ Et OAc/ Hexane). Vol atiles were renoved by rotary evaporation, the

acetate which was washed three tinmes with
After drying with Na2S0a,
84~ pure by HPLC (‘254 nm.

ion gave a



25 NVR (1H, DMSO-d6): 8 8.2 (s, , 7.9 (s, .6-7.
1H), 6.7 (s, 1H, 3.7 (s, 3H), (s, 2H), , 3H) . M
M = 495. 30 6 j
[ 5-(6-Chl gy §? gno-i Hindol - 2-yl)-6-hydroxy-bi phenyl -3yl ] -acetic acid
(17) The pheno ﬁ%16) (4.3g, 8.7 mmol) was dissolved in 40 3BCHUSHE0AeNOI
and 15 n E;gr To thIS was addsd 32 m of 14 N NaOH (aq) and the solution
was stirre¢d r t\wo Rourg at anki ent t efpERATUTE.  FPLT |n0rc$gegrrha all
t he startinNOI§3 16 J U N 2008 WO 00/%2886 PCT/USQS%QOBOZ teriaIFmas
consuned n$7§l2 nejv @ ety had f@r med. The neacl] OFHIMOBAH.E Was @i tutpd
wat er (50{nkY7 ac| di0H ed |with 6CIN HCI and BXI T act agh WooR B ORC. HTTE—proani
| ayer was |wddBed | tOd wat|e-fixxpphdoyl ne{ ang t hdn cﬁﬁjmchaLDJ T '
concentrajed’Pqg yj elof a VePtwwrephend]l 31 0gn 874. CREKCOON. =f. g1
MeCN/ H20, | 01683 TFADHVS: |(ESI, Sciex): (W zH= 243 £ MHdE 10 T
(5-[6-Ch|)rbBBi(N-hﬁmWoxycarbanin1doy|) 1FH|ndcl-eﬁykjfﬁﬁydrvxy-brpﬁe
yl)-acetif acid ({18) i A §6FE¥F§%“%¥mth cyano li ndol e (17) (. 3%5 gr
mmol ) fro Ve TG + B —was-t+eated—with an 15 ekcess of
Hydr oxy! an%gg(S ni ng 50 \?[L?é?ﬁ@{ﬂtl oh iN wat eerC‘THQOI? esul tifg re
m xture wasi82f| uxedHf or | 10le-tAnmysol Vept mas emg¥§ycgmilutuly
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16 J U N 2003 WO 00/ 35886 PCT/ US99/ 30302
6- Chl or o- 2-[ 2- ( 2- et hoxy- et hoxynet hoxy) - bi phenyl - 3-yl ] - 1Hi ndol e- 5- car boxam
di ne 260 The cyano-indole was dissolved in 300 Ml dry EEOHin a 5 1 L flask

fitted wit

h a drying tube.

Twenty (20) equival ents of hydr
(54g) and KZCO, (107g) were added and the m xture refl uxed

product wagyogyemedssed by HPLC as was a significant anount of gdgusdoRnidang

Tﬂgﬁmf\gzﬂ[ﬁhe

i ndole. An additional 10 eq of both hydroxylam ne' HCl and KZCO, were 10
added and the unam‘irlrll m 'rurnJ_%flnvnr{ for rlitinn‘;xl 812h I—IEI C
i ndi cat ed | hBXreadti & had progriessed, wi|t hRaboutl 5~ R the stlar& ng
mat eri al remPain The sqlid was separatled and tlhe filtrate doncentrited
to yield rpst88e. {Th€Fr esi duéﬂ@@_"i@;{ ut ed wit h efhyimefdstlat e, |wadhed pith
15 water, G M e AV 8T Wve kgD (Ncﬁ%ﬁ*d gﬁé&ﬁ}ﬂrdttd Tader
reduced prpgssure tjo vield|commednt-yv260. UC. MS. ES| (ScieX) . nlfz = 466§ HPLC
(r. t.= 7.h6201Ln, |256Hnm |1- 90~NWeCN HzO| 0.HD50 TFA) 28 H
6- Chl or o- 2} T 2082- net bexy- 4t dovgiepdrowy) - Bi phenyl {3- yI [H1H ndolle- 3 car boxani
di ne 262 2p 2oRpouUndo60 Was-cH.s&olovgd in AdOH (50 nml )Hand diljuted with
aceti c anhjydpode. |Af pgr alout arBrhour thdq farmatijon of Hconpourd 262 wWas
observed. gopeduct pgn off the acetyl at ed hydroxyam di ne was gderfornefl in
situ by adfiition gf 2g (0.J05 eq) of Pd/ C|(palladijum on activatjed carbgn, 5~
dry 30 wei ghgEpeand char gi g t eethaisk wtlh W (1jatm) .BAAfter di X thour $
am di ne fofrmabryon jwagHobsgrved. Bkhe react|l oy m x{ur eny@sopassdd tthrough a
celite pad| tbe clleaoH i tlraakeegdaaénd+ atiedt 0 aresi aae whi chll was pufified
by silica pel_colum (5~ Quhep-E=vIACOHY DCMtg loo MeOH/ S AcOH []35
DCM) the 9 t O8ns donBESOretvd to gj\H: 6.0 g (QH~) of Irnrﬂm'r 63. {)
136 16 J| U2A02003 B ool 3§ ﬁar@?g‘tllusgsmd@oz H H
6- Chl or 0- 2} ( 2- hydrfoxy- bi phe € -E"ylyﬂ - 1H i|ndol e- 5¢ar boxam di ne,| 264 The¢
product 268 13- 3 [Mok) WasS H @Samued 1 n [50 gl off 5 dryp MBOH gnd 0 mp of
anhydrous §# M HCl1/|{di oxane a@ﬁﬁ%@lﬁiﬁ%ﬂer N,. Afterl agitating the reactfon
~mxture f0'—§ig§ut—an ot H—t-He—stafthg—Hat-er-a—twas—eonrsthedtand—preduct
formatin was serve&Hby HiRL: ig';,;{ﬁ:fno)- 1. 25 i n (254% 1- 90~ MECN/ IH,O,
0.05 TFA). | The solivent waq remhered-vinder |10 reduged pressure o vield a
foany oil. 3f 0alny OB | s dilGlted witH 0 m wd GHaE90H0 frlom
precipitatg. 2F¥he pre@®tpitdted sdid was ilsol at ed la_“qgé%rg?[?d“t olyield tme
title conppund (2.7 g). 13 t 137 WD 00/{35886 H e 6 J U 20043
PCTNS99/ 30802 i ~ |, av~ V~9~XXXXXXXXXXXXXXXNnnnnnnz-vyime@wd)-~2Zzlz ~~ ~§ ~~z
~~7z ~~zUU U U U carbamoyl] -
-1 - - ethyl}-phen-
1-vl
215 OH Br H 3-[2-(2-
Morpholin-4- H
yl-
ethylcarbamo
vl)-ethyl]-
phen-1-v1l
216 OH Br H 3-{2-
[(Pyridin-3- H
vimethyl) -
carbamoyl] -
ethyl}-phen-
1-vy1
217 OH Br H CH,CO-NH- H
CH,-Ph
218 OH . Br H CH,CO-NH- H
CH,-CH,-Ph
' R’ represents C(=0)NH, and R’ represents F
> R’ represents F
5 ' R® represents Cl
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and Mass

spectral data for compounds listed in Table 2.
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5 Ex.100
'H-NMR (DMSO-d,) & ppm: 9.92 (s, 1H), 8.14 (d, 1H, J =
7.7 Hz), 7.72 (4, 1H, J = 7.7 Hz), 7.65-7.60 (m, 2H),
7.56 (s, 1H), 7.48-7.32 (m, 7H), 7.22-7.08 (m, 2H).
MS (ES) calc. 343.1, found 343.9
10
Ex. 101
_ 'H-NMR (DMSO-d,) 8ppm: 9.41 (s, 2H), 9.09 (s, 2H), 8.38
() (s, 1H), 8.23 (s, 1H), 7.98 (s, 1H), 7.88 (d, 1H, J = 8.3
Hz), 7.75 (4, 1H, J = 8.5 Hz).
15 MS (ESI, M +1): Calc. 412.0; Found 412.8.
Ex.: 102
'H NMR (DMSO-d,) & 9.35 (s, 2H), 8.95 (s, 2H), 8.40 (d,
20 1H), 8.2 (s, 1H), 7.98 (d, 1H), 7.99 (t, 1H), 7.85 (4,
1H) 7.68 (d, 1H), 7.24 (d, 1H, J = 7.4 Hz), 6.98 (t, 1H,
J = 8.0 Hz), 5.22 (s, 2H).
MS(ESI, M+1): 296.3 (calc.); 297.0 (obs.).
25 Ex.: 103
) 'H NMR (DMSO-d,) & 9.42 (br.s, 2H), 9.09 (br.s, 2H), 8.22
(s, 1H), 7.88 (d, 1H, J = 8.5 Hz), 7.80-7.75 (m, 2HO,
7.49 (d, 2H, J = 7.1 Hz), 7.42-7.33 (m, 3H), 7.24 (4,
30 1H, J = 7.4 Hz), 6.98 (t, 1H, J = 8.0 Hz), 5.22 (s, 2H).
MS: 358.14 (calc.); 358.8 (obs.). '
Ex. 105 ,
'H-NMR (DMSO-d,) & ppm: 9.35 (s, 2H), 9.00 (s, 2H), 8.19
35 (s, 1H), 7.85 (4, 1H), 7.70 (d, 1H), 7.59 (d, 1H), 6.95
(d, 1H), 6.85 (t, 1H). |
MS (CI, M +1): Calc. 268.1; Found: 268.7.
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EX. 107

10

15

20

25

30

35

'H NMR (DMSO-d,) & 9.27 (br.s, 2H), 8.96 (br.s, 2H), 8.15
(s, 1H), 7.81 (d, 1H, J = 8.7 Hz), 7.68 (&, 1H, J = 10.5
Hz), 7.64 (d, 1H, J = 9.3 Hz), 7.09 (d, 1H), 6.94 (1H, t,
J = 7.8 Hz), 4.06 (g, 2H, 6.9 Hz), 1.33 (t, 3H, J = 6.9
Hz) .

MS: 296.13 (calc.); 296.9 (obs.).

Ex. 108
'H NMR (DMSO-d,) & 9.34 (br.s, 2H), 9.17 (br.s, 2H), 8.45

(s, 1H), 8.15 (m, 2H), 7.86 (4, 1H, J = 8.4 Hz), 7.73 (4,
1H, J = 8.7 Hz). -
MS: 503.89 (calc.); 504.5 (obs.).

Ex. 110: 2-(2-Hydroxy-biphenyl-3-yl)-3H-benzoimidazole~5-
carboxamidine

'H-NMR (DMSO-d,) & ppm: 9.39 (s, 2H), 9.08 (s, 2H), 8.28-
8.13 (m, 2H), 7.85 (d, 1H, J = 8.1 Hz), 7.74 (4, 14, J =
8.3 Hz), 7.65-7.56 (m, 2H), 7.52-7.31 (m, 4H), 7.13 (t,
1H, J = 7.6 Hz).

MS (ESI, M + 1): Calc. 328.1; Found 328.9.

Ex. 111: 2-(5-Chloro-2-hydroxy-biphenyl-3-yl)-3H-
benzoimidazole-5-carboxamidine

"H-NMR (DMSO-d,) & ppm: 9.39 (br s, 2H), 9.05 (br s, 2
H), 8.33 (s, 1H), 8.23 (br s, 1H), 7.90-7.30 (m, 8H).
MS (ES(, M+1l): Calc. 362.1, Found: 362.9.

Ex.: 112
MS (Bioion): Calc. 363.09; Found 364.0.

Ex. 113
‘H-NMR (DMSO-d,) & ppm: 9.39 (s, 2H), 9.06 (s, 2H), 8.36
(s, 1H), 8.21 (s, 1H), 7.87 (d, 1H, J = 8.12 Hz), 7.75
(d, 1H, J = 8.2 Hz), 7.75-7.15 (m, 5H), 2.15 (s, 3H).
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MS (ESI, M+1l) calc. 376.1, Found 377.0.

Ex. 114

5 ‘'H-NMR (DMSO-d,) &8: 14.25 (br s, 1H), 13.70 (br s, 1H),
2.39 (s, 2H), 9.05 (s, 2H), 8.30 (br s, 2H), 7.90-7.70
(m, 2H); 7.55-7.45 (m, 3H), 7.26 (d, 2H, J = 7.9 Hz),
2.35 (s, 3H).
MS (ES) calc. 376.1, found 377.0.
10
Ex. 115

'H-NMR (DMSO-d,) & ppm: 9.46 (s, 2H), 9.16 (s, 2H), 8.36
O (d, 1H, J = 2.4 Hz), 8.24 (s, 1H), 7.92 (d, 1H, J = 8.5
I5 Hz), 7.78 (d, 1H, J = 8.5 Hz), 7.51 (dd, 1H, J = 8.8, 2.4
Hz), 7.20 (4, 1H, 8.9 Hz).
MS (CI) calc. 286.7, found 287.2.

Ex., 116: 2-(2-Hydroxy-B-phenoxy-phenyl)-3H—
20 benzoimidazole-5-carboxamidine
'H NMR (DMSO-d,) & 9.40 (s, 2H), 9.05 (s, 2H), 8.20 (s,
1H), 8.07 (4, 1H, J = 10.5 Hz), 7.86 (d, 1H, J = 9 Hz),
7.74 (4, 1H, J = 9 Hz), 7.33 (t, 2H, J = 9 Hz), 7.23 (4,

l1H, 0 = 9 Hz), 7.1-7.03 (m, 2H), 6.94 (4, 2H, J = 7.5
25 Hz). '
/”) Mass ESI (M+1) : 344.13 (calc.); 346.2 (obs.)

Ex. 117
'H NMR (DMSO-d,) & 9.98 (s, 2H), 9.22 (s, 2H), 8.27 (s,
30 1H), 7.92 (t, 2H, J= 6 Hz), 7.82 (d, 1H, J= 12 Hz), 7.29
(d, 1H, J = 9 Hz), 7.05 (t, 1H, J = 9 Hz), 4.38 (d, J =
12 Hz), 4.26 (t, J = 12 Hz), 4.1-3.4 (br.m), 3.4-3.1
(br.m), 2.25-1.60 (br.m, S5H).
MS (ESI): Calc.: 351.17; Obs.: 351.19.
35
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Ex.: 118

'H NMR (DMSO-d&,) & 9.49 (s, 2H), 9.18 (s, 2H), 8.39 (s,
5 2H), 8.25 (s, 1H), 7.96- 7.89 (m, 2H), 7.79 (d, 1H, J = 9

Hz), 7.04 (t, 1H, J = 15 Hz), 4.25 (t, 2H), 4.0-3.0

(br.m) .

MS: 311.14 (calc.); 311.19 (obs.).

10 Ex.119: 2-[3-(1H-benzoimidazol-2-yl)-2~hydroxy-phenyl]-
1H-benzoimidazole-5~carboxamidine:

'H NMR (d,- DMSO) & 9.55 (s, 2H), 9.2 (s, 2H), 8.7 (4, L)
1H), 8.55 (d, 1H), 8.3 (s, 1H), 7.98 (4, 1H), 7.95 (t,
1s 1H), 7.85 (t, 1H), 7.8 (4, 1H), 7.58 (4, 1H), 7.55 (d,
1H), 7.4 (t, 1H).
Mass ESI (M'+1): Calculated: 368.14 ; Obs.: 369.0.

Ex.: 120
20 'H NMR (d,- DMSO) & 9.5 (s, 2H), 9.45 (s, 1H), 9.1 (d, 2H),

8.6 (d, 1H), 8.57 (s, 1H), 8.55 (d, 1H), 8.3 (s, 1H), 8.2
(d, 1H), 7.9 (4, 1H), 7.8 (4, 1H), 7.4 (t, 1H).
MS: 369.13 (calc.); 370.0 (obs).

25 ' Ex,.:121 '
'H NMR (d,-DMSO ) & 8.35 (d, 1H); 8.15 (s, 1H); 8.07 (d,
1H); 8.05 (d, 1H); 8.0 (t, 1H); 7.97 (t, 1H); 7.95 (d,
1H); 7.9 (d, 1H); 7.83 (d, 1H); 7.28 (t, 2H); 4.0 (s,
3H) .
30 Mass ESI (M'+1): Calculated: 382.15; Obs.: 383.0.

Ex. 122
'H NMR (d,- DMSO) & 9.45 (s, 2H), 9.22 (s, 2H), 8.55 (4,
1H), 8.45 (d, 1H), 8.28 (s, 1H), 8.19 (4, 1H), 8.09 (d,
35 1H), 7.93 (4, 1H), 7.79 (4, 1H), 7.6 (t, 1H), 7.55 (t,
1H), 7.45 (t, 1H).
MS: 385.10 (calc.); 385.9 (obs.).
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1H), 8.52 (d, 1H), 8.49 (4, 1H), 8.4 (4, 1H), 8.25 (s,
10 1H), 7.95 (4, 1H), 7.75 (4, 1H), 7.50 (t, 1H), 7.3 (t,
' 1H) .
(ﬁ) MS: 369.13 (calc.); 370 (obs.).
Ex.: 125
I5 MS: 386.13 (calc.); 387.0 (obs.).
Ex.: 126
'H NMR (d,- DMSO) 8: 9.5 (s, 4H), 9.2 (s, 4H), 8.57 (a,
2H), 8.3 (s, 2H), 7.95 (d, 2H), 7.29 (d, 2H), 7.4 (t,
20 1H), 7.29 (4, 2H).
MS: 410.16 (calc.); 411.0 (obs.).
Ex.s 127
MS: 382.15 (calc.); 383.0 (obs.).
/) 25
Ex. 129
MS: 266.12 (calc.); 266.8 (obs.).
30 EX. 130

'H NMR (DMSO-d,) & 9.50 (br.s, 2H), 9.22 (br.s, 2H), 8.87

(d, 1H, J = 5.8 Hz), 8.58 (d, 1H, J = 7.9 Hz), 8.24 (s,

1H), 8.16 (d, 1H, J = 8.0 Hz), 7.99-7.86 (m, 3H), 7.78

(d, 1H, J = 7.4 Hz), 4.51 (t, 2H, J = 5.8 Hz), 3.61 (t,
35 2H, J = 5.8 H).

MS: 373.15 (calc.); 374.0 (obs.).
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Ex. 131

'H NMR (DSMO-4,), 300 MHz) 8 : 9.45 (s, 2H), 9.20 (s, 2H),

9.16 (d, 1H, J=2.69 Hz), 8.22 (m, 2H), 7.86 (d, 1H,

J=8.52 Hz), 7.75 (d, 1H, J=8.52 Hz), 7.27 (4, 1H, J=9.17
5 Hz)

MS: 298.3 (M'1)

Ex. 132
'HMR (DMSO-d,) & : 9.44 (br. s, 2H), 9.06 (br. s, 2H), 8.18
10 (br. s, 2H), 7.86 (d, 1H, J=8.5 Hz), 7.75 (d, 1H, J=8.5
Hz), 6.68-6.74 (m, 2H), 4,89 (s, 2H), 4.18  (Q, 2H, )
g=7.1Hz), 1.22 (t, 3H, J=7.1Hz) |
MS: Calc.: 354.13;:354.9 (obs.)

15 Ex. 133
'H NMR (d,-DMSO ) & 9.42 (br s, 2H), 9.08 (br s, 2H), 8.53
(s, 1H), 8.44 (4, 1H), 8.30-8.05 (m, 3H), 7.95-7.75 (m,
4H) .
MS: 407.1 (calc.); 407.9 (obs.).
20
Ex. 135
'H-NMR (DMSO-d,) dppm: 9.47 (s, 2H), 9.13 (s, 2H), 8.22
(s, 1H), 7.93 (s, 1H), 7.90 (4, 1H, J = 8.9 Hz), 7.80 (d,
l1H, J = 8.9 Hz), 3.30-3.05 (m, 2H), 2.78 {(m, 1H), 1.78
25 (m, 4H), 1.23 (4, 3H, J = 7.5 Hz).
MS (CI, M+1l): 434.1 (calc.); 435.4 (obs.).

Ex.: 136

30 'H NMR (DMSO-d,) 8ppm: 9.40 (s, 2H), 9.05 (s, 2H), 8.20
(s, 1), 7.85 (s, 1H), 7.80 (d, 1H, J = 9.5 Hz), 7.70 (4,
1H, J = 9.5 Hz), 3.18-3.05 (m, 1H), 2.92-2.70 (m, 2H),
1.95 (m, 1H), 1.79-1.20 (m, S5H), 1.00 (t, 3H, J = 7.9
Hz) .

35
MS (CI, M+l): 448.1 (calc.); 449.5 (obs.).
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'H NMR (DMSO-d,) & : 9.38 (s, 2H), 9.0 (s, 2H), 8.2 (br.

s, 1lH), 8.03 (s, 1H), 7.86 (br. s, 1H), 7.72 (d, 1h,

J=7.78 Hz), 7.60 (s, 1H), 2.35 (s, 3H).

S MS: 345.1 (obs.).

Ex. 138
'H NMR (DMSO-d,) 8 : 9.4 (s, 2H), 9.05 (s, 2H), 8.2 (br. s,
1H), 8.03 (br. s, 1H), 7.85 (br. s, 1H), 7.8-7.65 (m,
10 2H), 2.3 (s, 3H).
- MS: 392.0 (calc.) 392.8 (obs.)

{f) Ex. 139

15 'H NMR (DMSO-d,) & 9.67 (br.m, 1H), 9.47 (s, 2H), 9.15 (s,
2H), 8.22 (s, 1H), 7.94-7.88 (m, 2H), 7.79 (&, 1H, J = 6
Hz), 7.30 (d, 1H, J = 9 Hz), 7.04 (t, 1H, ), 5.45 (s,
1H), 3.50-3.25 (m, 4H), 2.15 (br.s, 2H).
MS (ES): Calc.: 337.15; Obs.: 337.7
20
Ex. 140
1H-NMR (DMSO-d,) & ppm: 9.45 (s, 2H), 9.20 (s, 2H), 8.90
(d, 1H), 8.23 (s, 1H), 8.12 (t, 1H), 7.90 (t, 2H), 7.79
(d, 1H), 7.30 (4, 1H), 7.05 (t, 1H), 4.40 (4, 1H), 4.21
) 25 (t, 1H), 4.05-3.50 (m), 3.40-3.20 (m, 2H), 3.05 (g, 1H),
‘ 2.25-1.75 (m, 5H).
MS (ESI): 351.17 (calc.), 352.0 (obs.)

Ex. 144
30 'H NMR (300 MHz, DMSO-d,) & : 9.51 (s, 2H), 9.18 (s, 2H),
8.22 (br.m, 2H), 7.91 (d, 1H, J=8.44 Hz), 7.80 (4, 1H,
J=8.44 Hz), 7.59 (br.t, 1H), 7.36 (br.s, 5H), 6.70 (br.
m, 2H), 5.13 (s, 2H), 4.08 (s, 2H), 3.3-3.7 (br.m).
MS: 446.5 (M+1)
35
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"H-NMR (DMSO-d,) & ppm: 9.49 (s, 2H), 9.18 (s, 2H), 8.24
(s, 1H), 7.97-7.90 (m, 2H), 7.79 (d, 1H), 7.12 (s, 2H).
MS (ES) calc. 282.1, found 282.9.

Ex. 146
Mass, ESI: (M'+1): 284.3 (calc.); 284.9 (obs.).

. Ex. 147
10 Mass, ESI: (M'+1): 408.2 (calc.); 408.8 (obs.).

e

Ex. 148
'H NMR (DMSO-d,) &: 9.25 (s, 2H), 9.10 (s, 1H), 8.70 (s,
2H), 9.63 (s, 1H), 8.10 (s, 1H), 7.80 (d, 1H), 7.60 (d,
15 1H).
Mass, ESI: (M'+1): 342.3 (calc.); 342.9 (obs.).

Ex., 149
Mass, ESI: (M'+1): 347.4 (calc.); 348.0 (obs.).

Ex. 150
'H NMR (DMSO-d,) 8 9.54 (s, 2 H), 9.27 (s, 2 H), 8.28 (s, 1
H), 8.26 (d, 1 H, J = 9.7 Hz), 8.00 (d, ' H, J = 9.0 Hz),
7.89 (d, 1 H, J =9 Hz), 7.11 (s, 1 H), 6.98 (4, 1 H, J =
25 9.6 Hz), 5.0-4.0 (br s, 1 H) 2.86 (t, 2 H, J = 6.0 Hz),
2.59 (t, 2 H, J = 6.0 Hz).
Mass, MS (CI): 324.12 (calc.); 324.9. (obs.)

Ex. 151 2-(2-Hydroxy-3-methoxyphenyl)-3H-benzoimidazole-
30 5-carboxamidine
Mass, ESI: (M'+1): 282.3 (calc.); 282.9 (obs.).

Ex. 152 2-(2-Hydroxy-3-methoxy-5-nitrophenyl)-3H-

benzoimidazole-5-carboxamidine
35 Mass, BESI: (M'+l): 327.3 (calc.); 327.9 (obs.).
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Ex. 153 2-(3,4-Dimethoxy-2-hydroxy-6-methylphenyl)-3H-
benzoimidazole-5-carboxamidine
Mass, ESI: (M'+1): 326.4 (calc.); 326.9 (obs.).

Ex. 154 2~ (2-Hydroxy-5-trifluoromethoxyphenyl)-3H-
benzoimidazole~5-carbosxamidine
Mass, ESI: (M'+1): 336.3 (calc.); 336.9 (obs.).

Ex. 155 2-(2,4,6~-Trihydroxyphenyl)~3H~benzoimidazole-5~
carboxamidine
Mass, ESI: (M'+1): 284.3 (calc.); 284.8 (obs.).

Ex. 157
'HNMR (DMSO-d,) &8: 9.48 (s, 2 H), 9.18 (s, 2 H), 8.24 (s, 1
H), 8.23 (4, 1 H, J = 10.0 Hz), 7.95 (d, 1 H, J = 8.1
Hz), 7.82 (&, 1 H, J = 8.1 Hz), 7.10 (s, 1 H), 6.98 (d, 1
H, J = 9.6 Hz), 6.55 (s, 1 H), 5.0-4.0 (br s, 1 H, CO2H),
3.65 (s, 2 H

Mass, MS (CI) 310.11 (calc.}); 310.9. (obs.)

Ex. 158 2-(2,4,5-Trihydroxypheny1)—3H~benzoimidazole-5—
carboxamidine
Mass, ESI: (M'+H): 284.3 (calc.); 284.8 (obs.}.

Ex.: 159

'H NMR (DMSO-d,) dppm: 9.37 (s, 1H), 9.11 (s, 1H), 8.18 (s,
1H), 7.86 (4, 1H, J = 7.6 Hz), 7.81 (4, 1H, J = 8.6 Hz),
7.71 (4, 1B, J = 8.3 Hz), 7.46 (4, 1H, J = 7.3 Hz),
7.24 (t, 1H, J = 7.6 Hz), 2.41 (s, 3H).

MS (ESI, M+1): 346.1 (calc.); 346.9 (obs.).

Ex. 160
'H-NMR (DMSO-D,) & : ppm: 9.50 (s, 2H), 9.21 (s, 2H),
9.00 (t, 1H), 8.23 (s, 1H), 8.0-7.7 (m, 3H), 7.22 (d, 2H,
J = 8 Hz), 7.02 (t, 1H, 8 Hz), 4.5-3.0 (br.m), 2.8 (m,
2H), 3.38 (br.s, 1H), 2.05-1.60 (m, 4H), 1.4 (m, 1H).

MS (ESI): 365.19 (calc.); 365.9 (obs.)
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Ex. 161
'H-NMR (DMSO-d,) & : ppm: 9.48 (s, 1H), 9.30-9.00 (m, 3H),
8.25 (s, 1H), 7.9 (m, 2H), 7.30 (d, 1H, J = 8 Hz), 7.23
(d, 14, J = 8 Hz), 7.02 (t, 1H, J = 8 Hz), 5.0-3.5
(br.m), 3.3 (br.m), 2.85 (m, 1H), 2.30-2.10 (m, 1H),
2.10-1.85 (m, 2H), 1.85-1.30 (m, 6H).
MS (ESI): 379.20 (calc.); 379.8 (obs.)

Ex. 162
'H-NMR (DMSO-d,) 8: 9.44 (s, 2H), 9.14 (s, 2H), 8.22 (s,
1H), 7.89-7.74 (m, 3H), 7.61 (d, 1H, J = 2.2 Hz), 7.55
(d, 1H, J = 8.3 Hz), 7.40 (dd, 1H, J = 8.3, 2.2 Hz), 7.21
(d, 1H, 7.8 Hz), 6.98 (t, 1H, J = 7.8 Hz), 4.27 (t, 2H, J
= 6.8 Hz), 3.20 (t, 2H, J = 6.8 Hz).
MS (ESI, M +1): Calc. 440.08; Found 441.0.

Ex. 163

'H NMR (DMSO-d,) & 9.42 (s, 2H), 9.10 (s, 2H), 8.22 (s,
1H), 7.87 (d, 1H, J = 8.5 Hz), 7.77 (m, 2H), 7.42 (d, 2H,
J = 8.5 Hz), 7.24 (4, 1H, J = 8.0 Hz), 6.96 (m, 3H), 5.13
(s, 2H), 3.74 (s, 3H).

MS (ESI, M +1): Calc. 388.15; Found 389.0.

Ex. 164

'H NMR (DMSO-d,) & 9.44 (s, 2H), 9.14 (s, 2H), 8.22 (s,
1H), 7.88 (d, 1H, J = 8.5 Hz), 7.76 (m, 2H), 7.17 (4, 1H,
J = 7.7 Hz), 6.98 (t, 1H, J0 = 7.7 Hz), 4.07 (t, 2H, J =
6.7 Hz), 1.76-1.62 (m, 8H), 1.16 (m, 3H), 0.94 (m, 2H).

MS (ESI, M +1): Calc. 378.21; Found 379.1.

Ex. 165

'"H NMR (DMSO-d,) & 9.45 (s, 2H), 9.15 (s, 2H), 8.23 (s,
1H), 7.89 (d, 1H, J = 8.5 Hz), 7.81 {(m, 2H), 7.28 (4, 2H,
J = 8.6 Hz), 7.20 (d, 1H, J = 8.0 Hz), 6.99 (¢, 1H, J =
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8.0 Hz), 6.87 (4, 2H, J = 8.6 Hz), 4.22 (t, 2H, J = 6.9
Hz), 3.71 (s, 3H), 3.03 (t, 2H, J = 6.9 Hz).
MS (ESI, M +1): Calec. 402.17; Found 403.1.
5
Ex. 166
'H NMR (DMSO-4,) & 9.41 (s, 2H), 9.07 (s, 2H), 8.20 (s,
1H), 7.86 (4, 1H, J = 8.5 Hz), 7.75 (m, 2H), 7.49 (s,
o 1H), 7.33 (m, 3H), 7.20 (4, 1H, J = 8.0 Hz), 6.97 (t, 1H,
J = 8.0 Hz), 4.26 (t, 2H, J = 6.7 Hz), 3.10 (t, 2H, J =
6.7 Hz).
MS (ESI, M +1): Calc. 406.14; Found 407.0.
@) N Ex. 167
'H NMR (DMSO-&,) & 9.39 (s, 2H), 9.04 (s, 2H), 8.19 (s,
1H), 7.85 (d, 1H, J = 8.5 Hz), 7.74 (m, 2H), 7.38 (m,
20 4H), 7.18 (4, 1H, J = 8.0 Hz), 6.96 (t, 1H, J = 8.0 Hz),
4.24 (t, 2H, J = 6.7 Hz), 3.08 (t, 2H, J = 6.7 Hz).
MS (ESI, M +1): Calc. 406.14; Found 407.0.
25 Ex. 168
'H NMR (DMSO-d,) & 9.36 (s, 2H), 9.00 (s, 2H), 8.19 (s,
1H), 7.83 (d, 1H, J = 8.5 Hz), 7.40 (dd, 2H, J = 8.3, 5.9
Hz), 7.15 (m, 3H), 6.96 (t, 1H, J = 8.0 Hz), 4.23 (t, 2H,
) 30 J =6.6Hz), 3.08 (t, 2H, J = 6.6 Hz).
MS (ESI, M +1): Calc. 390.15; Found 391.0.
Ex. 169
35 :
'H NMR (DMSO-d,) & 9.41 (s, 2H), 9.07 (s, 2H), 8.40 (s,
1H), 8.22 (m, 2H), 7.98-7.69 (m, 5H), 7.27 (d, 1H, J =
8.1 Hz), 7.03 (t, 1H, J = 8.1 Hz), 5.38 (s, 2H).
MS (ESI, M +1): Calc. 403.13; Found 403.9.
40
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Ex. 170
'H NMR (dMSO-d,) & : 9.42 (s, 2 H) 9.12 (s, 2 H) 8.25 (d, 1
H, § =1.1) 7.95 (4, T H, J = 8.5) 7.76 (d, 1L H, J = 1.1)
7.27 (¢, 1 H, J = 8.2) 6.63 (4, 2 H, J = 8.2).
MS (bioion) found: 269 Theoretical: 268.1

Ex. 171

'"H NMR (DMSO-d,) & 9.42 (s, 2H), 9.09 (s, 2H), 8.21 (s,
1H), 7.87 (4, 1H, J = 8.5 Hz), 7.77 (m, 2H), 7.53 (dd,
2H, J = 7.8, 5.7 Hz), 7.22 (m, 3H), 6.98 (t, 1H, J = 8.1
Hz), 5.18 (s, 2H).

MS (ESI, M" +1): Calc. 376.13; Found 376.9.

Ex. 172

'H NMR (DMSO-d,) & 9.53 (s, 2H), 9.25 (s, 2H), 8.24 (s,
1H), 7.93-7.80 (m, 7H), 7.28 (d, 1H, J = 8.1 Hz), 7.01
(¢, 1H, J = 8.1 Hz), 4.35 (t, 2H, J = 5.7 Hz), 4.00 (t,
2H, J = 5.7 Hz).

MS (ESI, M" +1): Calc. 441.14; Found 442.3.

Ex. 173
'H-NMR (DMSO-d,) &: 9.39 (s, 2H), 9.05 (s, 2H), 8.20 (s,
1H), 7.87-7.72 (m, 3H), 7.38-7.16 (m, 6H), 6.97 (t, 1H, J
= 9.3 Hz), 4.25 (t, 2H, J = 7.0 Hz), 3.08 (t, 2H, J = 7.0
Hz) .
MS (ESI, M' +1): Calc. 372.16; Found 373.0.

The following discussion illustrates transformation
of compounds of Formula Ia, Table 2, into compounds of
Formula I. Compounds of Formula I prepared by these

schemes are included in Table 2a.
3

Compounds of Formula I in which any of R’, R’, R and

R’ are amino can be prepared by reducing a corresponding
compound of Formula Ia in which R’, R’, R' or R’ nitro.
The reduction can be accomplished in any number of ways
known to one skilled in the art. For example, a

representative way of reducing the nitro group is by
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10. 18 Hz), J =10.2 Hz), 7.32 (d, 1H, 41 ), 7.2-7.0
(m 5H), 4. fe%zr%amlne
10 Compounds of Formula I in which any of R, R’, R' and
R’ are -NR“R™ wherein R* is other than hydrogen, can be
prepared by reductive amination of a suitable aldehyde
() with a corresponding compound of Formula I in which R?,
R’, R' or R’ is amino. The reductive amination is carried
IS5 out by stirring a mixture of the amine with the aldehyde
and molecular sieves, in methanol under an atmosphere of
nitrogen for about 2 hours. Sodium cyanoborohydride is
then added to the reaction mixture and the resulting
mixture is stirred at ambient temperature for about 15
20 hours. The reaction mixture is then filtered through
celite and the filtrate is concentrated. The residue may
be purified by chromatography.
Compounds of Formula I in which any of R’, R’, R' and
R’ comprise groups containing an annular nitrogen atom may
25 Dbe further derivatized to an corresponding N-

l-iminoethyl

Vs

) substituted derivative by reacting the compoun_d with
ethyl acetamidate. For example, a compound of Formula I
in which R is 4-(1-(1l-iminocethyl)piperindin-4-

yloxy)benzylamino can be prepared by reacting a

30 corresponding compound of Formula I in which R' is 4-

piperidin-4-yloxybenzyl amino with ethyl acetamidine

hydrochloride and triethyl amine in ethanol and stirring

over night under a nitrogen atmosphere. The reaction

mixture is concentrated under reduced pressure and
35° residue may be purified by column chromatography.

Compounds' of Formula I in which any of R’, R’, R' and

R’ are or contain a carboxy group can be prepared by

hydrolyzing a corresponding compound of Formula Ia in
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(br.s, 1H), 7.55 (dd, 1H, J - 8.57 Hz), 7.50 (d, 1H, J = 8.59 Hz) . 2( ,
1H 3 = 1.52 Hz), 7.27.05 (m 5H), 6.98 (d, 1H J - 1.55 hz), 4.1 (s. 2H),
2.2 (s, 3H . 35 Mass (ESI) M+1: Calcul ated: 389.88, bs. GSQ}U .7009
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9s, 1H), Q%B F)Qr I4lQJOW(ﬂsl PR) ,19. 88hoky. sprbbhyd]l metholdy).. Mass (ESI)
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8.66 Hz), 7C5®p©dndll-beF9rilnu4& Hz) ,iny. Mleﬁd R21H RJ =18. G % 9d,
J—12 ufs, 1H). ; 3430(calc 3%
(1g,bs ) éﬁmﬁfé /éf)??% s )’ $: Cl(%)g%(s% 11% reéc’?lga ghe Ecidhyitlg, 12
(s, 1H) 7 %n(ePP(f@PréatfH)amm%Z (Bprldxaded el 3 bempbﬁndllcbﬁ FormiBa 3H).

i 2 , \ 24 16 Mass. (M
'+1§S’ C;F?:ulgt ehﬁszw%i%% Observ ggﬂg%s m%%h‘%%% £ i6 ‘jélEJ’ﬁH%’é@és o a
00l 35886 PCIPTREGRI03Y EklcmzR is 2-(1,3-dihydro 1sobenzofuran 5-

2-(3,5-Di cwbretaymydfbwyphww# qule.f‘aé&ﬁ{&‘”@g' gé?ld i gé dcﬂ}H J( )
8: 8811ﬁz§d (L75- éz,h{zéﬁo 1|_3s§ben§_o§&rgn15|=y})e1zhyl(d arHine) =in 7 Htje 7.25
(s, 1H. MBpredence(tafc.p 319tablebs.doufPind 3a%@ niH "(J'MRg(db )-g A
g-g 11|(_|)515 é"&la:z%gnﬁﬂ- églmﬂ'qg?g%?le_iz éﬁﬁé I(_%yBgﬁ) ?thPG’ ljl_.lls})e J - 8. 5’6 Hz),
7.55 (dd, 1H J Gorgp@qncﬂﬁ)ofﬂ“q_@m(lba IHin Wh2chs amiHof Mags @ESI R Mffa(ls
Cal cul at ed:R’372204, @XSio g-,?._% 8- gé8E2% %é %ﬁg Nl\gy(d?_gac&rrso nat%lx@7 A
25)') ’7 2- 7‘%?1’(‘?1?@%?%}‘531%@ 99 C{O&P%d Pt Fosmdip B.86 (whidh, RJ, -RL. 38 Hz),
20 4.1 (s, st R2.125 Hyadroldn. 2.86r (8xadBle, MBS dfiilund! &2 FERLGYLALE:
26?342 &ijl uor o- g %ygr o‘%?gp%en?r? PHOMRYdTaS SRARBAXSR divher@8cMBng247. 1
(talc.); 28%-Fqumninidoyl-86-benzoimidzol-2- -yl}-3-hydroxy phenoxy
acetic acid (Example 203, Table 2a) (100 mg, 0.307 mmol)
with N-Bromosuccinimide (55mg, 0.307 mmol) in anhydrous
DMF (5 'mL). The reaction mixture is allowed to stir at o
25 room temperature for 1 hr forming a deep red-orange )
solution, which is added dropwise to a stirring solution
of anhydrous ether and the resultant red precipitate is
isolated and dried under vacuum to afford 115 mg ( 77.4
%) of a red solid. The crude material is dissolved in a
30 50:50 mixture of 1N HC1l/MeOH (10 mL)v and purified using
reverse-phase C-18 HPLC (2-50% gradient) to yield 10 mg
of '2,6-dibromo-4- (6—carbamimidoy1-’1_I:I_—benzoimidzol—2—y1) -
3-hydroxy phenoxy acetic acid (Example 204, Table 2a) as
a yellow solid.
35 Compounds of Formula I in which Q, Q', @Q° and/or Q' or
L', I’, L’ and/or L' are N-R” can be prepared by reacting a
corresponding  compound of Formula I in which Q, ¢, o}
and/or Q' or L', L’, L’ and/or L' is NH with a suitable
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compound of Formula I in which R?’, R’, R

‘ or R’ are or

contain an amino group. For example, a compound of
Formula I wherein R’ is methyl sulfonyl amino is prepared
30 as follows.

A mixture of 2-(3'-Amino-5-chloro-2-hydroxy-
biphenyl-3-yl)-1H-benzoimidazole-5-carboxamidine 73
(0.070 g, 0.15 mmol) and THF/water (1:1, 0.5 mL) is
chilled (0° C) and treated with 2 N NaOH (0.16 mL, 0.32

35 mmol) and methane sulfonyl chloride (0.013 mL, 0.16 mmol)
in alternating portions. The mixture is kept at 0° C for
1 h and then treated with another portion of 2 N NaOH
(0.016 mL, 0.032 mmol) and methane sulfonyl chloride
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t hr onbosi s n£ vei n_thronbosis, thropb l|g)hl ebitis,arterial enbol |sn}

ki dney embol §% L pulShohar gt FShsab ReSahvERbadar 9nt BEFRRROY
"conpounas of thepl‘leéeliteadﬁ&&ﬁilﬁﬂths ted | emedihe w@lwthg icalidliedd onof
Factor Xa (FX ﬁ or _Vlla (EVII and, t hr orrbh 25$om%|§ % cgrrpounds
of the presént |the FoR*SHSWSEl ¢ |v‘:'i‘?y b8t feenHBAIaRd PBRE: ®itE r édhect
to theirinhisi soipapiepeselesnt THe .f.f, e Arilvneiesss ofDMé‘d)rrmJan@ afa hbo@)lcbsent
invention asifhiRidprscof 14 okinasg apdFagt op XA k§edet er(F]B e NG £

synt hetic substrat es_and30purified U qgki nase an urified human Factor

Xar espect i vélSETTRER r &t E&THIPHYRFBPRERS BY tﬂf@%@ﬁ%ﬂ@eﬁscmuﬁ%@a@e%e a

nmeasur egsbotdut N B szhsRtGANdanr gt i Leapoundaohot heyinesddine
i nvention. dro sis_of thgEl Btrate S5result in the release of the -pNA

noi ety, whi ¢ HY%rEBr SNZE0S VP RES R ng t he

i ncreasein 'absor betne.e a1204sz'g)naaancémﬁjatédd&wdaaxﬂﬂldrﬂmeaaié afs
absor bance nge 4 he.pr f 5 00

00/ 35886 P 997 %%30%%% (’Ibr s gﬁglﬂgg |8ve%oflf gznz Zlq{ydﬁ%)& t23| oﬁfwl?he
results of timkdazshi, ére]@ypﬂdsge@ﬂsl)terélanmh}mJ&bfb;ermnmaaiﬂzolm Sapp.
Factor X delbninah] aD8e Qe it (1280 GbIE 915 bhd eho P, 875 mmol)
containing 1M nivi CaCI 2, ween- 20, a A. Val ues, of
Ki app. wer e“&jebf[%%h r{@@ B9 )ad | oWlﬁg MW H«lﬂ‘]%lnhlzéli?@?n%ﬁe@Héénétooledi c

Technol ogi esin \F, p&SA) abi)arr%&ﬁis Wdh 1heigulstr ame(rl tHY Hyvddterpiasance

of an inhibitor oyls f the | hr onogen strate.is fallowed
spect r ophot Jffet r?%’%?trl enrﬁ??ﬁf)lf‘f’?/ew?r?ngtlég aé’%z afrs’(éatgfate
routinely wﬁsied:olndmarraou:@@r &ssi dlﬁynus\ses umkIC tbesﬁ:fd:oadnbnon(sa q08 ti al

vel oci t y.ne l cul a dfr 0 curves, b J

anal y5|>s6 pr %#%%g;?% % V é 31%?% ﬁn oS gi% gd, ¥dsl %ﬂa |so%q“1]\ﬁ%
were used toaﬁj%@e‘iﬁtﬂne K| app Uﬁoﬁlmnm-bi-tibxﬁcﬁax'bfmmhmw-e
made i n 50 T H i - T : 020 1 foam
and 1 mM ED‘I%l%%%%n@ fgoél)]ﬁgl:é%?ﬁ omlﬁgergr% aﬁ%%%l 20 CT, %rSgA)

Val ues of Ki app. were determned by allowi ng 20 nM human Uroki nase to
react wth the Pefachrone substrate (0.3 mM Centerchem CT, USA) in the
presence of an inhibitor. Hydrolysis of the chronogenic substrate is

fol |l owned spectrophotonetrically at 405 nmR or five 25 m nutes. The enzyne
assay routinely yielded |linear progressi on“curves under these conditions.




Ki E4AMFXa Ki ~, ~. ML100.511160. 6512580. 462910. 850. 858020. 260. 000618

| 8200. 0650. 298' 8772. 50. 0338600. 0045. 4 5 Definitions PCT/ US99/ jgﬁgzzdﬁge

conpounds of the present invention rmay have 10 asymetric c&n .

- Conpounds of th resent invention containing an asymretrically substituted
at om may b\é{olog{f}g%ﬁ%ed in optically active or racemc forns. PCTESINSI302 known

in the art hewddkgiepnte PPt hsa A MW YdRgeSU by, fesgl Ut kon of
materi al s. %{gﬁ)ﬂ%%c +§ rga%S g‘é ol ef icHns, eC:NFd(;boﬁzﬁ?é %gﬁdgw%ﬁg t he
| i ke can be € he ﬁ%o fds described herein, and all such stable
1soners are cont éhpligyesl basthd (urosienhL ) n'ventdOonmumél 5 #86 bRy aeongtric
i somers of th ds of-the present .invention ar escri bed and_nmay be
i sol at ed ast.selil%' %x uréewof i so_rr%r?gquy%§°§%pgf g#es ?sgﬁE?FEa]%?ﬁ%.‘:”ATI
chiral, 8i asfdCammeird & -¢heowm @ino2ngl anghahyljebHebenzoinbdeebletbrnms of a
structure (RRR&MIdh&e oapounghpf morypl arg.jjntepded. unl ess_the
specific ster eochen‘i%st‘ry or 1 sgrreryri{(ilgg' f_??r??ﬁsﬂug%g&i f?%gl Igﬁi %%3?%8. f25 As
used her ei nC3ROFEHGRNg hednschrerasr evil® | ong, hade 08Re fidlowi nin
meani ng, unbesydmiicaned ahherMes tnidifre WdsJsliMr2Q0FUP %&5388@ a
PCTl i1 JS99/ 30302The term "prodrug"” is intended to represent cova ently%onded
carriers whBéh e caPfhbl enbRtpEPedsdhig IV ettt insongradéent(1& mojnura T,
when they pr gdie 1S A, ni redto a ian subj ect. Rel ease of the
active i ngredi ent5occur s~i ﬁi%ix@%? “Pr o, rHnggucegoﬁl eliaﬁlreerpé'faesd 5P o i O

t echni queskAd®YHYd ofkheki | (3ed®i A& helir andrhesecerthat gdesgendryhéys nodi f y

appr opr i at exbuact igafial £ QEOUNS | N (8-gb¥enceaRewId - These mygf fied funct i onal
anoups howeverregenerate qrigi nal functjonal groups by

eut | nelOrraﬁ%SGlrgﬁ n & [i%n' %-\%rha%%@%-ﬁf-éww%aml%maz-

i ncl ude conbydmdsywindreziyi Ja- hydr®xy- t étd shyd@ro guandgi e ps axd no, car boxylic
or asimla 1.5, _modifi.ed, " Phar mac ically acceptable salts" js as
under st (Y)godbe?%%gligﬁ'h% regé%lanll]%%{eanglr%n%hel;yséa Phar c&ﬁ?@%*%@ao%@p%%l e
salt includésghéi deowdpase(kal s mef, cdhpountisladf FoEramplle DRDBustTabiee
exanpl es of ggharmaceuti cal | yacceptable salts are mneral acid (hydrochloric
aci d, hydrobrom ¢ acid, phosphoric acid, and the like) salts,organic acid
(acetic acid, propionic acid, glutamc acid,20citric acid and the |ike?
salts, quaternary ammoni um(net hyl iodigle; sifyl iodide, and the |ike)

salts. % i sunderstood that the pharmaceutically acceptable salts
arenon-toxic. Additional information on suitabl epharnaceutically acceptable
salts can _b’EH fMrnd( 3 00 2z Re ngvrD -sadIhar rceut i cal 5Sci gpges, (L7t hzgp; ,
Mack ' Publ i shing Corrgany, Easton, PA, 1985, which is incorporatedherei n by
ref erence. " &%I drsal "28t - " o i Dn&Fr yTHeans 7t Rafl -hellsub3huentd yafes s bed
event or ciZEupsvasse (day 200) ,may7 ot (DCCLH) , and@otbatighe dessrpli g ,

includes ingtapc e the .event ar.gircunstance occurs and instances in
which it do%'sfﬁol?slf\gra%émngl'@% t(ﬂsef ptit‘ase "optionally is substituted with
p[xto t¥Hr eeMSUbBEILY uent/s" =nddits & hatMi+he aplouptY®fErred to mayor may not be
"Substituted in order to fall within the scope350f the invention. Thus the
term"optionally substituted"is intended to nean that any one or nore

hydr ogens on adesi gnated atom can be B®pl ack® with a selection fromthe 158
16 J UN Q03 W 00/3S886 PCT/US99/30302i ndi cated group, provided that the
desi gnated atom s normal val ence is not exceeded, and that the substitution
resul tsin afstWB e pEiad. Bh@MIhal®ubstd t uent Ps5ket @pis0) then 2H)

hydr og .t hggat re repl aggd. o5,Opti 5subst,ituents” ., unles

ot hervm?js?z %d?cgtséd%f’e. i r?dgpetrcl%'enfv‘f{;??sela&a:é ezafrc}r%t)a ngu% doni sf}il)ng of
H N(R1) ZNO%:3héFogéH;) -caryl; OCS_1 cyclo al kyl substituted w thR1;

guani di no; mgearsthi omyrea; 33%.¢ Nye P a QfrMELAPNENBY o) |

pi peri di n-4-yl oxy; 4-am no-cycl ohexyl oxy;

1- (1-10I m no-ethyl)-pi peridi n-4-yl oxy;

"1-(1-1m no-ethyl)-pyrrolidin-3-yloxy; 2-Am no-3-nethyl-butyryl;

4- Acet iqg doyl am no- cycl ohexyl oxy; '

1- (1- I ino-et hyl ) -j pyrrol i di n-2-yl metfbsd; 195

2- (2- Hydr oxycar boni m doyl - pyri di n- 3-yl oxy) - et hoxy; 3, 4-D cyano- phenoxy;

SCG _d alkyl, S-1b5aryl, OCl1_, alkyl, COORI, C (0) -pyrrolidine;C ( 0 ) CH (
NH2 ) CHOH; C( 0) CH( NHz) CHz Ph; C( O0) CH( NHS) CH-COM ;
O-pyrrolidine; C(0) - (CH2), ~-imdazole; SOz-N (alkyl ) 2; C (=N) -C3;

O- pi peri di ne; 2-am not hi azol - 5-yl net hoxy; O CHI - COOH;

pyrrolidine-2-yl nethoxy; 2,4,6-triam no %ri m di n- 5- 20yl net hoxy;

NH- SO02- al kyl ; NHC1-Ca al kyl; N(Cl1-C,)z al'lRyl; CFHl;C2_, alkenyl and Cl_,

al kyl . The term"al kyl", as used herein, is intended toinclude branched and
straight chain saturated aliphatichydrocarbon groups having from1 to 14 or

L - D I o .



WO 00/ 35886 PCT/ US99/ 30302 unsaturated, or unsaturated (aromatic), which
consi sts of carbon atons and fromone to 4 hetero atons i ndependently
selected froma group consisting of N, 0 and S. The nitrogen and the sul fur
hetero atons can exist in their 5 respective oxidized statgs.

heterocyclic ring may be attached to its pendent group at ‘E%y l@ﬂerzggtsom or
car bon at owovgerdsgser esults in a stable structure. The heteroc c_éﬂ)g%r

descri bed herein may be substituted on a carbon or a nitrog rF 310?

resul ting coﬁpWﬁd(ggos?@l@lle H:Trwdsm-dﬁ)trog&n i n tige shet epgpycl pscam | st
inits quat@rrgzegfg rsefeLrHre Qaﬁ]mﬁ{nthetotal nunber ‘o
hetero atoms in the hetér ocyc e exceeds’ Sre $H? er oat o¥rs (Yar elHiot
adj acent to ofe &hotiibr. 1%.3 s(dindéb)st 0061 9 hed, thE terpgsg" hgter3@gycl g
"heterocycl i(g,, 4and hLet7 ihclygde the 15 terns heteroaryl

"het er oc clg[gr é and " bi cyclrc het erocyclic ring structure as descri bed
above. d&FSHet B/FoytidAd-9 " Hkr. ocdpsld 33@ant7 br "het" groups are

sel ected from 1-(2, Hydroxynet hyI pyrrolidin-1yl)-2, 3-di net hyl - but an- 1- one,
3-Pyridin-2-yl - propan-1-o0l1, 20

N- (2, 3- Di net hoxy- benzyl ) - 2- hydr oxy- ad@tdni de&6

1- Met hyl -2mt ol yI 1H benzoi m dazol e- 5- car boxani di ne,

2- Met hyl 3, 4:,}53 Qﬁ@yﬂg i dazaol 4, 5 c] p ri di ne-5- car boxam di ne,

2- Am no- 3- hydr BDMS tet r hydr oi rr?dézo[éplﬁa,c] pher,i dRer)5-yl )
- pr opamol ogep ZsAmZI-D)—l (23 1H v ( 1H

nmet hyl - 2 é rg%droi m d%1750[4 5- Cirl?%“ dr n- %hanon‘eg, n, )

2- Met hyI-4, ; ,'f—t’e h>7dr6_’ - (@azo[45c] y?rdiﬂneZH), 6.9 (4, 1H), ,
N- o- Tol yl - n@t BaesuBHonanda, (2, I\/BHbryI benzot hi azol e, (\)
3Amnol( y tyI rali panlone

2- Hydr oxy- 1 Yﬁég?(o;@rrgt hyﬁwrz)y? ((i §61 §I7)2 -@hanone,

2-(2- Hydroxy et hyl ) -i ndan- 1, 3-di one, 5FI uor o- 2- net hyl - 1H benzoi m dazol e,
2- Met hyis- 1H i m dazo[ 4, 5c] pyrr di ne)

2- Hydr oxy- N- ( 2- nor phol i n-4-yl - et hyl)acet am ae

2- Met hyl - 1H-i m dazo[ 4, 5- b] pyri di ne,

2- Am no- 1( 3xmeiviry | i mgl- non 2- Met hyl - 1H 35
benzoi ni dazol - 4- OI(_:SWOIOg’fyﬂrzrd i 2 2%1%1/% e{iggnolg g% - ppm, (s, 2H),
N- (3- Hydr o1? 0§t ) 2H)phengl Oaclst.ardile, 7.8-7.65 (bs, 1H)

(a
N ( 3- Hydr oxatspy opyl 4 h | pr opi propyl benzam de,
N ( 2- Hy roﬁé]l& vma%)&%lg)ége 22 wﬁfnlﬁ%oé@k %?%8395%0 %P?
et hyl ) - y1E3et A Be” 3190 Y dr B%t buegly - 36Pba. acrd tert-butyl
ester, (2-Hydroxy-ethyl)-carbamc acid benzyl ester, -
(4- Hydr oxy- pi peri di n-1-yl)-phenyl - net hanone, 4- Br onp- 2- net hoxy- benzyl am ne,
3- Met hoxy-5 5 trifluoronethyl - benzyl%?ﬁ‘l he, 158
N- (3, 5- Di net hoxy- benzyl )acet am de,

g wé?&y Il:tlnap tkugp %a @%ﬁ(dﬁg dlrﬂgsfglnflovﬁné streemurals, 2m), )

repr eséht at9| dns(é;urzher |II81_s:tra}§§ tmg)terrg ‘e J~ \ ~ ~
2 R25 ,- ~7 34 | SNSRI S Sl U s T
"1 M GZ IVI 4 whert e?n GL a%d(fi it epende(ntzl y Sat BHEh octul aride rlelrfa)r,esent
S (O _z, NHO NR 1H), GRQ (@, @8, B.3 Jts, J3m) and J 15 i ndependent |y

repr esent two af J J and J, represent CH
. K1, Ks, %Ba((r%glw W ependeaéntg% aﬁ%‘preseﬁt %ﬁ;@?ﬂ NHR~ -CHR, -CHC
(=NH) " ~ NHs, or NNC (=NH) -NHS wherein at |east two of KI, KZ K3 and
K" repsesent CH ; M, M, M- and Mg, nde ently represent 20 NHR

-NHR2® , -CHR , -CHC ( =NH) -NHa , or ( =NH ) -NHz , wherein at

| east twb of M, Mz, M- and M represent CH ar CH ; and R-5 represents H,
hal ogen, -Cl1_6 al kyl, -NO- ) NHR , NH SO~-R o, OH, Cl1_6 al koxy, am dino,
guani di no, The variables R and R~ are as defined

earlier. T%%h%@éﬂ? ne§llr RSOz ) apt idonal ungatur atpgn, vvi(tsh,outzn) )
viol ati ng she val eggy rulges. (Eheggrm i Sgu und R' and
RS, de ;i ea%h:) i's |ntended {Hg rer??g): (ﬁ )gr ng gzaardrlﬁ

c(=NH)N(R m ddz8l ilfe, 2B\ arfi-di riemorighol | n'e 0 N(AB32H) 16 J3UsN (guos WO
001 35886 P&EH} US99/. 30382 amidi no pi peridine, 4-hydroxy-Nam di no piperidine,
Nam di no r ne, dro yrrmdr ne, and

t hi azol i d%'éB?%Fg}’ret ﬁ‘flzr dehggmg ﬁe €850 37d 2f- the present invention
were nanmed using the "Autononi, a 5 ~Bei I stein Conmmander 2.1 Application,
distributed by Beilstein. The term"natural am no acid", as used herein is
intended to represent the twenty naturaply occurri ng am no acids in their
"L form whrch are some trrres al so referred LO as ~common am no acr ds , a

- - rcr P L o



20 conprising optionally substituted aryl groups, and am no acids conprised
hal ogenat ed groups, preferably hal ogenated al kyl and aryl ,gro . i’ term
"natural am no acid side chain" is intended to represent &éaﬂﬁl& no
acid (" nat‘&r ehlo/sgg:bno acid" as 25 dfined above) wherein a keto (C=0O group
repl aces t Q boxylic acid group in the am no acid. Thu®PCTresIIBeamapl e,
an al anine side chainis C (=0) -C1l3 (NHS) -CH; a valine side chainis C
(=O -CH(NHZ) -CH(CH,) Z, and a cysteine side chain is

C(=0)-CH(NH~) - CH=-SH. The term "unnatff-d? ®P%nino acid side chain" is
intended to represent an unnatural amno acid ("unnatural am no acid" as
defi ned above) ereln a keto (C=0 gqaroup replaces the carboxylic acid
group formi rfg Wafﬁwﬂ%ﬁ n&a OS‘i%@é ich& ns sinPlar tomwes (<. ugnat ed
under the defini¢d,opmf "rmaturad, } o 3§, cid si chain", abo It .t hus
foll ows that @ " natPﬁ al am néca)é a?:%psi dg gha(ugr'l" lgﬁbsﬁa't ueh ’axg)’ 7‘h/
"N unnat ur al'Sanitib raci d-4i d& cHdn" 16842 (o 00135886 .PEHAUSED/ 80302H)
substituent 7.@hi(¢h a&n,represqat Qu)QL, 28, (@, Iy). L~ L and L', is a
.group wherejp t ni tr,ogen om ( is the annul ar ring atom substituted
with a nat u#{gl (ggI&n%‘éfzur’aPe}émWno%?d §ia§é’ CH&ir¢)(:natural or unatural

am no acid side chain 5 is a defined above). The point of attachnent

bet ween;¢ he nitrogen atom and the na %ral Qh unnatural am no acid side
chain is at the keto (C=0) group of é'respé‘ctive am no acids. Thus a
N-natural amno acid, i.e., Ncysteine, is NC( =0O) -CH (NH=) -CH=-SH .

10 't 165 : CLAI Mg, dn_ onpqund of, Fornula |: A-B or

Qfgar maceut i £I y gﬁe%%'e é\é:\@gg?hé\?g()f , 8vvherei9r1 4A9%reé%nt%“hs RRLB
-épresents RS, RRHR3 X §.&i ¢dor 1R, X843. (57 1HY-R® Re R, Reu)X and & (g

i ndependent{ ) at eagh(gpcyégence7a§e(§el gghed fromNH, N Cor CH suc
that at |east one. of X and Y always répresénts N or NH and Z represents C
or N pPovi¥ed(ERat, B3 whdh7z8repBsencsl, 2R7 .3presents H or C(=NH) NH2;
R represents OH hal ogen, COOH, COO-Cl_4 alkyl, O (CH2)_1-Ph, N(R) 2,
CH20RIO, C 1 _6 halogenated alkyl, O(CH) 1 4-CONR )2, SC1 _4 alkyl,
NHS 02C 1 _4dalkyl, S 02-OH, O S02-CH, O S02-O-C _4 alkyl, OP(O(OH) 2 or
OP03Cl_4 alkwample 1567 Tablé JaU N 2003 R2, R3, R4 and RS independently at

each occurrence present, H, .SH_OR_,. hal ogen ., CONR'R 2, optionally
substituted ar yl?go teal on&AN S GEst i Pht ed hefef gyempp)cg_—pgxenol]—m-

cycl oalRy| -EnzoHnigazom 4 0al0dd gryl Q. dphimohal | in subs i Wit edfCl a1

trai ght chan | k 2,6-NR 0-(CH2) 0- 3- R?
ol o PRI Sl te MEE B R
_2-NH-COar%}T,°rd= TH2) (35 2- N - Cc O MR ReRoD ( CHEpdLlawedo) - MR33R3Y N-

O (CH2) i - 4-COGRprdpy X3y tamired - R388 Qopt hosal ImsHbshi tauted cygal kyl,

O (CH2) 1~-NR t - but i -4-NR R33, .
o E CHzg i - 4%% _%5;-‘5 %hﬁr%l( %{Q}ieon%‘%\f‘ﬁe’%b%ﬁ ARV e yPY oodelyapiorut ed
?éalz?alzzyll\l,ar@ ( GHE% 0@@;@@2 irerEldue spbﬁt&fﬁ@gedbwz y:fevers% phl_?_sie HELC

| -4- 4 = 4- 0—~. - - etra ro.
E:ar bol i ne, %ﬁ%%l%%éﬁggg%%ﬁéﬁ& Icydmsbtfﬁé?%_{t Ped é%‘g,hlgl-??@%r}@, a
CH=CH- COOCAE L wa i irgb g defz of eyield) .

Example 285 Table 2a
30 To a cold (0°C) solution of 2-(5-amino-2-hydroxy-
- phenyl)-3H-benzimidazole-5-carboxamdine dihydro~ chloride
(0.203 g, 0.6 mmol) in dry pyridine under nitrogen is
added methane sulfonyl chloride (93 uL, 1.2 mmol)
dropwise. After stirring the solution for 12-18 h
35 followed by warming it to ambient temperature the solvent

is removed and the residue is purified by reverse phase

75



Q~ ~2-E ~CH2)o0'4 , or (~~ ~3 Liy -~"p-"{CH2)o-a CA-NRi 0-{CH2)0-4 ~ 2 4

alternatively R2 and R3 taken together form C~_3 al kyl ~1 , .Yy ~ o0~ m,
R6 and R9 independently at each occurrence represents H, hal ogen, cyano,
Cl~ al kyl, Cl_4 hal ogenated al kyl, N02, O-aryl or OR': 167(]:§1QJQNJ2803003
R and R8 independently at each occurrence represents CH

4 al kyl , vamo/zss&a kyI or Oaryl haI ogen, cyano or a basic g,gq.w&,gdggft ed

from guani g} IE%_NS% Cf% -NH-NHz, C(=O) NHz, 2-im

N-ami di nom)r oI i ne Jtﬁqﬁ% FBEltllﬁ’lnﬁe wery dverhiNizeddite phpedifc~i ne,

N- am di no p@nrlrt@l |sn1nle:1 t Et22hydr 06 pgr iviediane and

t hi azolidin-3-yl-nethylideneanmine; with the proviso that only one of R and

Rg represent a basic group; R independently at each occurrence represents

H, (CHz)o-z-aryl, C, _4 halo alkyl or Cl-,4 straight chain, branched or

cyclo alkyl; R~ and R z independently at each occurrence represent H or

& 4 alkyl; Rz represents Rz4, C 1.~-alkyl, (CHz) 1 _3-biphenyl, (CHz)
.4-Ph-N(S Oz-C 1 _z-alkyl)z, (CHz)1l-a-NH C(O-Rza, (CHz)1-a-NH SOz- R24,

hal ogen, COCORI, {CHzO a-Ph-N{SOz-C -2al kyl')~ (CH2)1-4-NR - C( O - R24~

(CH2)1-4-NR - SO2- R24 (CHz) ~-a-het, {CHz)~-a-CON(R~)z~

{CHz) i -4-N(R1)-C(O) -~ ORR4~ (CHz)~.a-N(R)-C(S)-NRI Rz4 or (CHz) 1-3-COCH;

Rz4 represents Rt, (CHz)1l.4-optionally substituted aryl, (CHz)o-40R10,

CO (CHz)1-z-N(Rio)z~ CO(CHz) m ORI, {CHz)i-a-COORI, (CHz)o0.4-N(R )z~ SOzRt ~

CORI, CON(Rio)2, (CHz)o-~-arYl-COORI, (CHz)o-a-aryl-N{R)z or

(CHz) Il .a-het-aryl; Rz$ represents (CHz)i-z-Ph-O (CHz)o-z-het-R3, C(O) -het,

CHz- Ph- CHz- het - (R3)i-3; (CHz)1l~-cycl ohexyl-R31, CHz-Ph-O Ph-(R3)1 z, -

CHz- ( CHR20H) - het - R30, CHz- Ph- O cycl oal kyl - R31, Crz- het - C(O) - G- het - R3 or ()

CHz- Ph- O (CHz) - O- het-R30; R3 represents SO02N(R )z, H NHOH, am di no or

C(=NH) CH3; R3' represents R3, am no-am dino, NH C(=NH)CH3 or R o; R3z

represents H C(O-CHz-NHz or C(O-CH(CH(CH3)z)-NHz; R33 and R34

i ndependently at each occurrence represent R, (CHz)o-4-Ar, optionally

substituted aryl, (CHz)o_4 optionally substituted heteroaryl, (CHz)i-4-CN,

(CHz)-N(R~)z, (CHz)~.~-OH, (CHZ)1~-SOz-N(RI')z; alternatively R33 and R34

along with the nitrogen atomthat they are attached to forns a 4 to 14 atom

ring structure selected fromtetrahydro-1H carboli ne;

6, 7- di al koxyoxy-2-substituted 1, 2, 3, 4-tetrahydro-isoquinoline, 168 a 16

JUN 2003 0 NWNR or -N O R35 represents R, S02-R, CORI or CONHRIG E

represents a bond, S(O_2, Oor NR; and Q Q@, @, B, L~ L2, L3 and L4

i ndependent|y at each occurrence represent N-natural or unnatural am no

acid side chain, CHRI, O NH, S(O_2, NC(O-NHR~, S02-N(R) 2,

N-C(O-NH(CH2) 1 ~-R26, NRt o, N-heteroaryl, NNC(=NH)-NHRI or N-C (=NH)C

1 4 alkyl; R26 represents OH, NH2 or SH, wherein within said R2, R3, R4,

R6, R' R8, RO, R, R24, R33 and R34 any aryl groups present are selected

fromthe group COI’]SI sting of phenyl, naphthyl and anthracyl, any - )

heterocyclyl or het groups present are selected fromthe group consisting: -

of thienyl, furyl, pyrrolyl, indolyl, pyrimdinyl, isoxazolyl, purinyl,

i m dazol yl, pyridyl, pyrazolyl, quinonI, pyrazinyl, piperidinyl,

1, 4-di oxanyl , norpholinyl, 3Himdazo[4,5-c]pyridine-2-yl,

1H i m dazo[ 4, 5-c] pyridine-2-yl, 3H pyrrol o[ 3, 2-c] pyridi ne-2-yl,

3H pyrrol o] 3, 2-c] pyri m di ne-2-yl, thiazol 0[5, 4-c] pyridi ne-2-yl,

oxazol o[ 5, ~4-c] pyri di ne-2-yl, 4Hthi opyrano[ 4, 3-d] oxazol yl,

1H benzi m dazol e-2-yl, 2,5-di hydro-thiopyrano[ 2, 3-b] pyrrol yl,

t hi eno[ 2, 3-c] pyridinyl, 4,5-di hydro-1H benzoi m dazol e-2-yl,

1H pyrrol o[ 2, 3c] pyri di nyl, benzooxazolyl, 4Hthiopyrano[4, 3-b]furanyl,

4, 5-di hydrofuro[ 3, 2- b] pyri di nyl, 1,7-di hydrothi opyrano-[ 2, 3-b] pyrrol e-2-yl,

1, 4- di hydr o-t hi opyrano-[ 3, 4-d]i m dazol e-2-yl and 1, 5-di hydro

pyrano[ 2, 3-d] i m dazol e-2-yl, any heteroaryl groups present are selected

fromthe group consisting of thienyl, furyl, pyrrolyl, indolyl,

pyri mdinyl, isoxazolyl, purinyl, imdazol yI , pyridyl, pyrazol yI , qui nol yl

and pyrazinyl and any straight chain, branched or cyclo al kyl, aryl,

het erocycl yl and heteroaryl groups present that are indicated as optionally

substituted said groups may be substituted with one or nore substituents

i ndependently selected fromthe group consisting of N(R )2, NO2, hal ogen,

phenyl) O CS_lo cyclo al kyl substituted with R o, guanidino, urea,

t hi ourea, arnidino, para or neta phenoxy, piperidin-4-yloxy, 4-amno 169
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16 J~U N 2003 cycl ohexyl oxy,
1-(1-imno-ethyl)-pyrrolidin-3-yloxy, 2-am no-3-nethyl-
4-acetim doyl am no-cycl ohexyl oxy, 1-( 1-im no-ethyl)pyrrol |116n
2- ( 2- hydr oxycar boni m doyl -

SC _~ al kO 0358864/ (wher ein said S-aryl

or ant hracy a O G .4 alkyl, COORI,

C( O CH( NHZ)%%%% @%(

C(O-(CH2)i-3-imdazol e,

2-am not hi azol - S-yl met hoxyy O Clig2- COCH,
2,4,6-triamno pyrimdin- -yI met{hoxy, 0 SO
N(Cl-C4)2 al kyl, CF3, C2_x

R~=0OH R7 = amdlnﬁ R2

RS are independently. cimsen f
R4 and RS represents H, (ii)
R2 each represent H and Rg

hal ogen, then only one of R,
OH R =

be CH3. 2 .

or P(Q(OH2; R

represents H, Br

pyridi n-3-yl oxy) - et hoxy,
i s phenyl sul fanyl,

4 and RO reprg
The corrpound of aim1 in which:

C(O-pyrroli

«NHCI
provi

al kyl ,
k .

sent s\H

R

1- (1-i m no-ethyl)-pi peridin-4-yl oxy,
butyryl,

di ne,

pyrrolidi ne-2-yl nmet hoxy,

-4 al kyl,
ded t hat,

and (iii) when R
am dine and R2, R3, R4p,Rs, R6, R8 Rand RO '?Zepresent H, R2 cannot

. represents OH, O Ph, COOH
, CONH2, CN, C(=NH)-NH NH2, NH-C(:NH) NH2

or C(=NH)-NH2; and R2 represents H, Cl.2 abkyhia(@H2) 1. 4-optionally
(CH2O4-N(R~-) z~ (CH2)i ~- CON(R~) z~

substituted aryl,

(CHz) i - 4-NRt - C( O) - Rzd~ (CH2) ~- 4- NR! - S02- R24 or

(CH2) ~. 4- het ;

(CH2) 1_3-

COOH. 170

JUN 2808oxy,

3, 4- di cyanophenoxy,
Paapishydosed f anyl

O) CH( NH2) CH2Ph, C( O CH( NH2) CH2COOH, O pyrrol i di ne,
S02- N( al kyI)2 C(=N)-C3, O piperidine,

(i) when
represent H and R3, R4,

16 J

“N 2403 3 whdheiromioursl OH;C amd R°wheR&i nRA r epr esrdt R’R frdpreoserrtR20 or

Jand Y remgasedl

and R

represents -CONHz or ((
conpound of C aim 3 wherein:

R

=NH)-NHz. R~ Rs Rs Z X
represents OH, - COCH

and OP(O)(O—DZ Rz and R3 |ndependently represent hal ogen, H Cl_a al kyl,
Ph, tol uylf %%*4’ - TTZFCN; CCr)y = rﬂquﬁﬂa13
OCHZ-C(O)-N CI—L)i-z-CH—(CH3 z, OCHz-C(Q-NH (CHz) - PN,
O CHz- C(O} M@ ( CHZ) - Ph pCH3, ¢ C1_3 alkyl, P CHz-C(O)- NH-(CHz)z H,
Ph-N(Rl)ZCLHz =3 gt, O ([ChZ) I3 3- Ph-Ta) o, CHz=3= NGO (CHz)p_2z- Ph,
-0OPh, O ( Z- NH{C( O) - NH- benz&Na&gggggz- cycl ohexyl , tihi ophene or
pyridyl; gl ternatiively Rz and trgken together form c-|2 al kyl _ - | or ;
_~ | R4 rgpresentsg hal ogen, H, MN¥fokyldmal kyl, CH=CH CQOCH3 or NHSChCl _z
al kyl; RS |represents H 171 16idoU)yN 2008 R6 represents H R repfesents
C(=NH) - NH4 or NH{ ¥NH) NH2; Rg rlepreseoakg H, phal ogen, ORl,| CF3 or
C(--NH) - NH2;30 re¢presents H or haldagen; ang H H
Dichloro-
benzylcarbam
oyl)-methoxy
303 H ~OCH,COOH H H
P ) 304 Br -OCH,COOH Br H
o 305 H (3-Chloro- H H
benzylcarb
amoyl) -
methoxy
306 H (3-bromo- H H
benzylcarb
amoyl) -
methoxy
307 H H 4-[1-(1- H
Imino-
ethyl) -
pipe§idin—
vimethoxyl -
benzylamino
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R2 represents H 5 ,

COOH, R2 represents H, hal ogen,

benzi m dazol yl ,

NH C(O ~

R4 represe‘HPs(’%ﬁg98

aryl, 172

~- C>~--(CHE)|

CH3, hal ogen,
1 6 JUN 24U3 NH2 NH H20H -~-NH

The conpound of Caim3 wherein R

OH, phenyl, i

O {CHz)1_2-C(O-NHC1_6 al kyl
represents H O CH2- COCH, O CH2-C(O) O CzHS, OWZQQN (
O {CH2) 1~-NH- C( O) - napht hyl , O CH2- C( O) - NH- CH2- i ndoyl ,

z C(O --~-(CHz)i

- OCH3, - (CH2)

m dazol yl

represents OH or
5-am di no

or O CHZ- C(O) - NH CHz- Ph R3

l.
N_S02- N( CH3)

R13

™

LR

9 ﬁ@F&o@Of

2 or O ~NH .

-NH-CH2 ~
-C(O)-N|_|Z1
H and R 3

M. RS r
N
g%% RTL

bpresent s H;

NHz; Rg repr
|ndeoendentl

R6 re®esents
esents H d,
vV at each_occ

H RR'repre
F, OH or
rrence repr

isent s _H_ hal

ent sRH, hal g
RO represg

g

-OCL. 2 alk
3-[ 3- brono;
N- phenet hy

¥yl 308CF3
5- (6-caf
harinokest, hoxy

- propi o

Py
bamrRdoyl

old dal ky| .
-1{ H- benzoi m da.

6 -HA conp

pbund $EI| ect ed
7 Ol

-2-yl)-4-|

from

ydr oxy- phenyl

3-[4-(6-cal

baiom d

Dy | -

1H benzoi

m dazdil- 2-yl ) ;

3- hydk,oxy- pH

enyl JHN- (2, 3

or o- benzyl
2-[4-(6-cal
| or o- benzyl
H benzo~m
opi onam de
H benzoi m
e; 3-[3-br
H benzoi m
2-[4-(6-ca
H benzoi m
2-(3' -amn

iag

) acet am
azol
173

azol - 2-

dpyl - 1ﬁ§ben20|
-2-yl)-4-hydroxyt

V1) - 4- hydr oxy}
Fcar Dogn m doy
/1 ) - 4- hydr oxyt
Dy | -

{I)-S-hydroxy-

LLILI UU

de; 3-[3-bro

6 J UN 2003

g

VI
%%rb;
heiy! (2-
akﬁagkg&? 59
ph&%xthy(Z P

m m doyl -

3-hyé$oxy-pr

2, 4-di chl or g
(6-carbam m
byri di n-2-yl

-let hyl ) - prop

enoxy’i -N-(2,

- phenyl ) -eth
doyl -

y

(0]

0- 2- hydr oxy-

-1 [(3-
phﬂﬂyéiob*(3
benzylcarb

phanoxy] N- naj

bht hal en- 1-yl

H .
phenyl pr opyl

- 3H benzoi m

H

) - pr opi onani{d

met hyl
dazol e-5-car

di ne;

3-[ 3- br ono]
ionic acid;
2- (3, 5-bi s
. 2-[4-(5-¢
H- benzoi m

hydr ope
arbam nmid
azol -

1-
barbamdoyl - 1
doy 1-
@M&m%;NVdrox
1Y mem@ntmv

Di_ple¢inpixy3- vi
H

/- phenyl ) - 3H-|

H benzoi m daz¢l

i nhenoxvl =N (4

penzoi r ni dazd

H
-2-yl)-4-hy

-chloro-henz

H
dr oxy- phenyl

vl\aceLande
I 7

N- benzyl - 31
nyl ] propi of

ﬁ?%%on1
anm de;
anm-2 44

- 5- (& car ba

dlhvdrnyu nh

ﬁ?ééyﬁcfﬂbber

amoyl-

zoi mif¥azol - 2

Lm.dazala
LLELARA)

E o

-yl ) -B- hydr dx

2- (3, 5-di br
2- (2- hydr ox
2- (5-chl or g
2- (2- hydr o
N- ( 3- br ono-
henoxy] acet

y-3éli4pher
- 2- hydr
y- 3- phe
benzyl ) -
am de;

!

hyl -3-§1)-3H
xy- bi phenyl -
et hyl oxy- phe

2-[4- (5-carbam

RS EROKK o 1o g

. methoxy .

- 5-C

itm dazol e-5-c¢

TUTC

boxam
i m dazol e-5-

=4

enzoi m dazol

2-{3-[1-(3-
nzoi m dazol
2- (5-chl org
i ne;
2-[ 3-(5-car

Ao Pt
eé—lcgz;r b
- 2- hydr ¢

bam m dd

OpT Oty )= PyT
pxam di ne;

yl

pXY- 3-pyri di nq3ay

- 1H benzoi M dage

Ot T§R 5 2= V1
Dimethoxy-

zyAkey )

amoyl) -
%oﬁyy|)'

TTTOX Vg - 2- nydf oXy-gnenyT 7}

2- hydr oxy- phenyl ] -3, 4, 6,

di ne;

ahydr oi m d3
2-[3-(1-am
zol e5- car bg
2- (2- hydr oX
2-[ 2- hydr oX

Z0] 7 5- «
noacet yl
xaxni din
y- 3- pher
y-3-( 1-

-pyrrolidin-:
€,

oxy- phenyl) -
nmet hyl -1 H bd

Tpyrigine-5-¢

I ddeanZlcimirdaz

gr-boxam a1 ne,
- ph BRLBEWY) - 2
phenyl) -

n2d-eitbaxyl - 2

H
- hydr oxy- phe

ol e-5-car box
-vl)-phenvl]

H
hyl ] - 3H benzp

am di ne;
-1

H- benzoi m g

azale5- g

ar boxHn di ne;

(2-
Methoxy-~
benzylcarb
amoyl) -

H

methoxy

H

78

3-

-acet dm

| e-5-car box3

car boxam di :
arboxanidingf
-2-yl)-3-hyd

/ -

en,

ents
ogen,

]
di chl

di ch
I ]-pr
nam d

€,

y- phe

oxXy-p
3H be

1H- benzoi m diazol e- 5- car bpxam d

tetr

i mda



174

16 JU N 2083
2-[3-(1-am noacetyl -
ol e5- car boxam di ne;
1- (2- am no-3- et hyl - butyryl ) -pyrrolidin-2-yl net hoxy] -2- hyd

2- {3-]

pi peri di n- 3-yl net hoxy) - 2- hydr oxy- phenyl ] - 1H benzoi m daz

16 N2

H benzoi mi YW car boxam di ne; PCT/US99/30302
2-[2-hydroxy-3- (1-hydroxyacetyl - pyrrolldln 2- ylnethoxy) phenyl] 1H benzoi m
dazol e5- caf bexam df ne; Zf(Z- hyqro vphrepy Ra
H-benzoinljaﬁol 5f carboxam dine; 2- { 3-]
1-(2-am no thy -butyryl)-pyrrolidin-2- ylnethoxy] 2- hydr oxy- phenyl}
3H benzoi n] dazgl e-p- carpoxam dine, ZZ2- nyUJUXY‘ﬁ- 4= ‘ ,
1- (1-imno}ethyl)-piperidin- 4-y|ggﬁgdﬁ%gﬁgyl m no} - phenyl 3H bBnzoi ni flazol e-
5-carboxan] di ne; 2+ (2- hydr oxy- $-nd4stodoxy
1-im no-etpyB)opi peridim 3- yT mgt NoKy] (4)_ enzyfram g q
- phenyl ) 3H benzoi ni dazol e- 5- can
2- ( 3- br onof 2- hydr oxy- 5- nethyl-rh@m@ﬁyﬁﬁfben20|n1dazo|e-5-carboxanid ne
3-[ 2, 6-di by ono- 4- ({6- car bam m doyWthitideansz=oi i dazol - 2-yl ) r 3- hydr oxy- phenoxy]
-propionic|acid moyl]-
3-[2, 6-di bronn-4- (16- carbanm m doyl méehbgpzoi m dazol - 2-yl )} 3- hydr oxy- phenoxy]
-propionicl a&¢@ etlhyl e8ter; amd3-[2-(3- H H
2- [ 3- brono} 2- hydr dxy- 5- ( 3- nethoxyihunm8=enyl)-phenyl]-3
H benzoi nildaaol e5-|car boxani di n¢; rdyerylst-er eqi soner or phlarmaceuticaljy
accept abl dr m t her eof . VaCeAYQHGnnaceutical conpgsition conprfsing a
gz r maceutli-cza dcceptabl e cal GlePraRdxy t her apeutical lly ef fective fanount
' a conpgu rdlngHto C alm 13of3a pharnaceumically accept abl e Jsal t
thereof.  , Use gf a conpound acBB?GYh% ojCaim1l , or|] a pharmaceutically
acceptabl g salt thereof, in th=pﬁ€ﬁ&P ejof a nedicanent for tregting or
preventing a thrormoenbolic d|>orHEP° 175 16 JUN 20';0d3 9 . A conpound of
Claim2 wher Atrepresents—R-R B‘?«’ﬂémmcmmnxw RO R R | |and X
representy C and Y represents ¢ompodhd of dlaim® wherdin R
representg -OH, -@OOH or P(C»( cF&presents H, halfogen, R, arjyl,
het eroaryl], -Cl_Z4al kyl, COOH, ey kyI or -O(CHZ)Qg-z-aryl;
represent § HXOy - O (CHZT=s=CO0H; aILCIHaLI'CIy R2—and—HR3—t
represent | ~ O W it | 16 Ré represents [H CH al kylf,
-(CHZ) 1- a{COH, - CH2)1~-COOC1_gng § i )gen, -(CH2) 1- 2- CONH2, - GONH2
-N02, -O¢1 2 alkyl or -CH, RS Cl_3 al kyl jor -COCH, R
representg H hal ¢gen or -Cl_3 algyhoxg re)resents -C(O - NH2,
- C(=NH) - Nift- S22 or [am dimo; RTremeggﬁs H-pr—tratgpgem,—gnd mﬁ.c.ckaﬂs H,
-(CH2) 1_44Ph- N(S02- C1_Zal kyl ), | pifet2holR-- C{ O - Rz4, - (CH2) 1-a- NR - SQ2- R24
-(CH2)1_44het, -(CH2)1 4-CON(R)z~3;64CHz) 1~{N(RI 0)-C( O 1~ oR2a~
(CH2)1 O{N(RI)-C{S) - NRl R24, (1-3dialRyb- - ({H2) 1~-optional |y substi tjuted
aﬁyl -(CH2) 1~-het; - (CH2) 1_3-N( R oDz -(C}W)l-a-CIIV(R+o)z or
(CH2)1 3{COON. 11. A conpound| dfoghanali ajwherein thefconpound is
sel ected {rom 3-benzyl - 2- (3-ch] Bré=2lhydroxy- phenyl ) -1
H-indole-5~§angan1dlnp oxo-ethoxy
3-[ 3- ( 3- bgn2¢P- S- fabdrmrantoy| | 1H i ol - 2-y|) - S BY ono- 4] hydr axy- phefyl ] - pro
pi oni ¢ acfd; : ethylcarb
[3-(3-ben'yl S-cafb Moy - IH i ndol - 2-yl ) } S- br ono- 4- hydr oxy- phenyl|] - acet i
c acid; 6 & RS o-2-hydroxy-pbhenyl)-1 H indo
Ie-S—carb)xggldlna; H 2-(3- H H
3-brono-S (S—carbaninidoyl-lH-ln(ﬂeQY%q%;4 hydr oxy- benzam de; 2-(3,
S-di chl or b- 2- hydr pxy- phenyl ) - 1| ¥ PRHE ar boxani di ne]
3- (4- ani np- benzyl ) - 2- ( 3- br ono-[2- Hggﬁgxy S-net hyl - phenyl }-1

H- i ndol e- S;tarboxanidi-me:

‘2- (2- hydr oxy- bi phenyl - 3-yl ) - 1Hi ndol e- S- car boxam di ne;

2- (3- brono- 2- hydr oxy- S-ni tro-phenyl)-1 Hindol e- S-car boxam di ne;
2- ( S- hydr oxy- 2, 3-di hydr o- benzo[ 1, 4] di oxi n-6-yl ) -1H i ndol e- 5- car boxam di ne;

'3-benzyl
3- benzyl
3- benzyl

[ 3- br onp- 5- ( S- car bam m doyl
-2-(S-chl oro- 2- hydr oxy- phenyl ) -
-1 Hindol

3- benzyl

2-[3-brono-S-(S-carbam m doyl

-1Hi ndo

g

- 2- (2- hydr oxy- phenyl ) - 1Hi ndol e- S- car boxam di ne;
-2- (3, S-difluoro-2-hydroxy-phenyl)-1Hi ndol e- S- car boxam di ne;
-2-(3, S-dibrono-2-hydroxy-phenyl)-1 Hindol e-S-carboxam di ne;
-2-yl)-4-hydroxy-phenyl]-acetic acid;
H i ndol e- S- car boxam di ne;
yl ) - 4- hydr oxy- phenyl ] - acet am de;

2- (3, S-di fluoro-2-hydroxy-phenyl)-1Hi ndol e- S- car boxam di ne;

2- (3, S-di brono- 2- hydr oxy- phenyl ) - 1Hi ndol e- S- car boxam di ne;

177



~ J U N 2p03 2-(2-hydroxy-5-nethyl -bi phenyl -3-yl)-1
H i ndol e- 5- car boxam di ne;
2- (2- hydr oxy- 5, 4' - di net hyl - biphenyI-S-yI)-lH—indoIe-S—carboxanidine;
2- ( 3- br ono- 2- hydr oxy- 5- et hyl - phenyl) H i ndol e- 5-car boxgr&dygmaggoaa
3-benzyl - 2- (3- br ono- 2- hydr oxy- 5- net hyl - phenyl) 1H i ndol e ne;
3-benzyl - r o- 2- hydr oxy- 5- et hyl - phenyl ) - 1H i ndol e- Spe: i ne;
3- benzyl - S”éﬁ ﬁﬁ%goxy 3, 5-di net hyl - phenyl ) - 1H i ndol e- 5- carboxanlgﬁﬁghFZ (3,
5-di brono-2- hydr oxy- phenvL) 3-methyl-1 Hindol e-5-carboxan di ne;
2-(2-hydr)x$xs- hyl - 8t hi opljen- 2- &1-phenyl)-1EFindoIe-5-caRboxanicine;
2-12-(3-b ydroxy-5-netryl-phenyl)-5-carbaninidoy -1
H i ndol -3 ﬁ? acel am de;
[ 3- (3- bengyB25- caf bam M doyl - 1H i ndbl - 2- yl )j- 5- br®no- 4- hydr ox¥ phenylj] - acet i
c acid methyl estepr; Benzoylami '
3-[3-(3-bgnzyl -5-tarbani ni doyll- Be-ebloky2- vl ) - 5- bronD 4} hydr oxy-phenyl ] -pro
pi oni ¢ acid3@eét hy| estéf; H H
3- (3- ami n$- benzyl ) - 2- (3- br ono-{2- hydr oxy- 5- rre(tpﬁgfoi@jényl -1
H-i ndol e- - car boxpm di ne,; ) benzylamino
2- (3- bromp- 2By dr pxy- 5-Hret hyl -|phenyB) 43- (3-4{nitraibenzyl)-1 §y
H- i ndol e- $- car boxham di ne; Dimethoxy-
3- (3-am ng- benzyl ) - 2- ( 2- hydr ofy-ttheratl - phlenyl ) - 1
H- i ndol e- - car boxpm di ne; ethylcarba
3- benzyl - - (3- chl pro- 2- hydr oxy- 5wt - phdnyl ) - 1H-i ndo] e- 5- car boxarfi di ne;
6-chl oro-2-_( 5-[ - (1. 1-di oxa-1mebherr phal i n-4-yl)-2-bxo-ethyl]-24hydr ox -
y- bi phenyl- 339 }| 1Hi¢do| e- 5-|car boRani ding; . H H )
2-[5-(5-01rbanin1dnyPBO%H?orc-lkkindoI-2-yI)-6-hydroxy-biphenyl-3-)l]-N-(2
-piperidi1-1-y|eth¥%1 c§¥§ynce; 6-chl oro-23- f
2- hydr oxy{5-[ 2- (2t ne ﬁ thyl-pyrrolidin-1-y|)-2-oxo-ethy|]-bipheryI-S-yI
}1 Hindo e-S—carb04ﬁmﬁg g- chl or o- 2-
{2- hydr ox -§3u2-oxo‘§4@xﬁrahydro-fgran-2-yl)-pn@pylj-b pheny -3-yTj| -1
H- i ndol e5{ car boxam gpgs-2=-[ 5-/( 5- car bam m doyl - 6-chl orof 1
H i ndol - 2]yl ) - 6- hydhpayokiyphenyl - 3-yl ] - N- (tlet r ahydr of ur pn- 2- yl et hyl}) - acet a
m de; 2-[%-(5-carpasrbptidayll- 6-{chl oro- 1
H i ndol - 2{yl ) - 6- hiydr oxy-bi phenyl - 3-yl ] - N- ( 3- net hoxypr opyl ) - acet am dg; 178
Ay, AL. AQAL. | 2. AB. Ay3 AMLABR. AJAT . A@ AFY. AL A@ A{ L. A3. A. Al@ % A. ALI . A(.]AS. A. AY
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PE: 1109 ()- 1 ( %O%EL' ()-1 gnzn)oq}l_g $10% ()-g 10 10

100 (. " $10%& ()-9g!6: $10%p& ()-g!6: - :

10fy(10%&' ()- &?(1)0%&' O)-"{\=_= 10! @#1@%11&3(91 Y&I10%r& ()- . . -
‘y&1099)&Mé$s!yM&O@ﬁsI)-4®1$1ﬂW&ééicg)e$l@%hﬁ,(hzgiiﬁ}F 10!, 510%m&’ () -

. 10%m& ()-4!'0 | . 109K ()-4 |.10%& () - 4! ,)@0%(\ .

& ()-&10%& ()-7:=aB_= 10! & 110%& ()-&-10%& ()-!l " 9!'10%mM& ()- @.
10%M@& () - & &10%m& () - & 10%r&' () - =@BREH3WIgpTI > 10! 10m

AW & ()« "F+10%& ()-s!, 10%m& ()-! 10%T& () -, >10%& ()-LM g
Wosts AU oTRRG e Bad 0ok (5.1 P04y ?<#1oq%§1)(,) 81481 (ox
10%& () - "th 1028) () 8Z000nPAIgE QaB12uY | Y @ WOV 10 5 = 9 Hz). 7.26
10 (t, 1H, J = 9 Hz), 7.02 (t, 1H, 9Hz), 5.19 (d, 1H, J = 22
. Hz), 4.25-3.25 (br.m), 2.12-2.00 (br m, 2H).
MS (ESI): 394.18 (calc.); 394.9 (obs.).

i,

Ex. 312
15 'H-NMR (methanol-d,) & ppm: 9.55 (s, 2H), 9.05 (s, 2H),
8.35 (s, 1H), 8.07 (d, 1H J = 8 Hz), 7.95, (4, 1H, J = 8
Hz), 7.69 (4, 1H, J = 8 Hz), 7.40 (d, 1H, J = 8 Hz), 7.17
(¢, 1H, J = 8 Hz), 4.20-4.00 (m, 3H), 3.88 (br.d, 1H), 3.32

(m, 1H), 3.25-3.05 (m, 2H), 2.40 (br.m, 1H), 2.08 (br.m,
20 1H), 1.90 (br.m, 1H).

MS (Bioion): 407.21 (calc.); 408 (obs.)

EX. 325
'H NMR (DMSO-d,) &9.41 (br.s, 2H), 9.05 (br.s, 2H), 8.22 -
25 (s, 1H), 7.90 (&, 1H, J = 8.5 Hz), 7.83 (d, 1H, J = 8.0
hz), 7.75 (4, 1H, J = 8.5 Hz), 7.18 (d, 14, J = 8.0 Hz) ,
7.01 (t, 1H, J = 8.0 Hz), 4.63 (s, 2H), 3.42 (m, 2H), 2.73
(t, 2H, J = 6.4 Hz). .
MS: 378.14 (calc.); 379.2 (obs.).
30
Ex. 330
'H-NMR (DMSO-d,) 8ppm: 9.54 (s, 2H), 9.26 (s, 2H), 8.27 (s,
1H), 7.94 (m, 2H), 7.81 (&, 1H, J = 8.6 Hz), 7.26 (d, 1H, J
= 8.1 Hz), 7.03 (t, 1H, J = 8.1 Hz), 4.65 (s, 2H), 3.95-
35 -3.78 (m, 4H), 3.60-3.47 (m, 4H), 3.27-3.10 (m, 4H).
MS (ESI, M' +1): Calc. 438.20; Found 439.1.
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E 't 17 01004 .
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%& () - f910%&; OreL, 1QPE: (3:1 198 108, 20GE>10U6 () s 41QUS8 () -@BbCr 1Ty

&
i(l)oo/eg{ (§) lg Sroo&) () - 3" 3109%& ()- Y 10%& ()-! F10% () - Q +wU3bCl 1L3T&LO%& ()- 11

T&LO%& 410.17 (calc.); 411.0 (obs.).
thglo%& 8MS: @ 3T&LO0%& (c ;1 -IC L3T&LO%&' () -! 1L 3T8100%&: ()-+pdH, C 109%&' () - GrIfLO%EL
"()-f 109%& ()- Y109%& ()-?10%& ()-!NL3T&10%}& ()-!1L3T&L0%& ()-]< 10% & 10%
& ()--1® & 109 ()--!0& 109%& ()--l& 133@/&3(3)3 10 10

0, - 1 | O
io(l?./“.&u Y 10%@/&0((??#’%/0/%@?(%@5 S'I % 8}’(3%&‘?) {#$§>-38@‘3 Péo%f& ()-#
{jll' % &' () 18, 1Gm22 9s, 1H), 7. 95 7.78 (m, 2H) 73 510/ 1H, 10/0 10
0, 0, - P + 00 0,
08 (15100 () ymokse D130 1 baks: -G SR iﬁﬂ I AU
00& () - $#fo§o9& (T - LBy 10%h-&90f- é’Poo 3& O, @110%&2(9iza | npqPPakL, 1€, J
10: sf 10%& ()9%@%88(%5&3 Zsz@E/O(&r(hw' SsHH% BN KD rm S8 0% &5 6) -(P! Ss$10
0 Y:/ 10: MLO%
1/000/& ()- y3?§é{& ()-""109%& ()- 109 ()-, gl0%& ()- @ 10:}7?:/
10: 109 () M510980(34! 109&5() + 108&. L) {bbs 10%& () - 10%& ()-{\@/ .
10:° 109%& () -yf>10% ()-L610%& ()- ! 9A0% !I\& ()-)!# %0%z& ()-!.!
%{0% I & ()-,61G 10:!p Ex. 335

20 'H NMR (DMSO-d,) & 9.34 (br.s, 2H), 8.96 (br.s, 2H), 8.20
(s, 1H), 7.88 (d, 1H), J = 8.5 Hz), 7.80 (d, 1H, J = 7.9
Hz), 7.71 (d, 1H, J = 8.5 Hz), 7.14-6.95 (m, 6H), 4.56 (s,
2H), 3.40 (t, 2H, J = 7.5 Hz), 2.71 (t, 2H, J = 7.5 Hz),
2.22 (s, 3H).
) 25 MS: 443.2 (calc.); 444.1 (obs.).

Ex.: 337
'H NMR (DMSO-d,) & 9.55 (2H, br.s), 9.26 (2H, br.s), 8.28
(1H, s), 7.98-7.82 (3H, m), 7.27 (1H, 4, J= 8.0 hz), 7.07-
30 6.92 (3H, m), 6.83 (1H, d, J = 7.4 Hz), 4.69 (2H, s), 4.40
(2H, s), 3.78 (3H, s), 3.74 (2H, s).
MS(ES): Calc: 475.19; Obs.: 475.7.

Ex. 346
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-+/Kh63% ﬁ) #%%l?lo ﬁ% )X 0004 @HY -+) O 1095 & () - +) C 10% & () - +/ Kh6

B! B) C 0%&() + DI[:/)C10% & ()-+)Cl 10% & ()-+) C 10% & () - +/ Kh6
B!)Cl10% & ()-+)Cl10% & ()-+wW 2| [:/) G I0%& ()-+() C 10% & ()-+(/ Khe

'H NMR (DMSO-d,) & 9.45 (s, 2H), 9.11 (s, 2H), 8.24 (s, 1H),
3 7.93-7.76 (m, SH), 7.62-7.57 (m, 3H), 7.11 (4, 1H, J = 8.1

Hz), 6.98 (t, 1H, J = 8.1 Hz), 4.03 (t, 2H, J = 5.4 Hz),

3.18 (t, 2H, J = 5.4 Hz).

MS (ESI, M" +1): Calc. 451.13; Found 452.1.
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BIB)Cl10% & ()-+)Cl10% & ()-+()Cl10% & ()- A\ @[:/)C 10% & () - +/ Kh6

BI)CI 109 & ()-+)Cl10% & ()-+)Cl 10% & ()-+)C 10% & ()-+p@|[:// Kh6

BI)CI109% & ()-+)Cl109% & ()-+)Cl 109 & ()-+)Cl 109% & ()-+) Cl 109% & () - + P4: /)Cl

1096 & ()-+)Cl10% & ()-+)Cl10% & ()-+) Cl 10% & () - +) Cl 10% & (f: +)Cl 10 ﬁ

)Cl 10% & ()-+pP04: /) Cl 10% & ()-+) Cl 10% & ()-+) C 10% & () -+ o1& éeb 3) a1

0% & () -+ Khé

Bl sS34: /) C! Wi4ss6d6 +) C! 10% & () - +) Cl 10% & ()-+) Cl 10% & () - +4,J§msg9,30302

BIB)Cl 109 & ()-+ $S34:/)Cl10% & ()-+)Cl 10% & ()-+) Cl 10% & () -

BI)CI10% & ()-+)Cl 10% & ()-+ 9% 0S34:/)Cl 10% & ()-+) Cl 10% & () - +/ Kh6

BI)Cl109% & ()-+) C 10%& () - +)C| 10% &'HR).- A8 1340084: /) C! 10% & () - +/ Kh6

BI) C! 10% & () :4).C! 109 109% & ()-+) O 10% & () - +9<>EG J / 4: / Kh6
PRt d)cp

B! ) Cl 109% & THo8e" 1858 ( ¥- ﬁ)dlslo%*kl ()9 49%' &%%f@it) 8.3%¢ MSTUp

gﬁ)/cﬁg (Si' O 1054 & (d 8.& oo 8(3{2 oo & ) - B o Toss & ( C 10%
+0, + 0, 0, | 00

*& () -+ Z]F'(acepP ]1%8 &Bq%z% cﬁg‘%&d()%ﬂ)cﬁlé%&( lédtio 2( -+)C

109% & () - +/Kh® Hz), 4.55 (m, 1H), 4.43 (dd, 1H), 4.07 (t 1H 3. 70-

B! eghl 1068 10 Cl,109 ot /Kh6

=] ggo 233;8%'34%(5 lﬁz@s 8) 21clz? %’6‘%%? (bé blééa!gf& Qr cri ﬁ%

Bl)C 10%*&1‘%% 10%4§2()21+6‘F§&C/ W@ﬁ@ oR& (PPs) ¢ 10%& ()-+ Kh6

BI)C 10%& (- +) Cl10% & ()-+) C! 10% & ()-+vVe/ PLI 10% & ()-B+PL! 10% & () - B+
"110% & ()- F'110% & ()- FYs10% & () = 10% &10&CBVV6/ PL! 10%

& ()- B+PKc K' PL! 10% & () - B+PL! 10% & &B#B% 10% & () - B+PL! 10%
& () B+t DvVB/RMR10%MSKe ald PL! 16943 () s B+, 1086 85 () (B+Lil 10%. 20 (s, £

_ B+PL! Jljgg & () BEPLI10% & () - Br_2yV6/ PLI'IOPL! 10% & (9? B+PLI 10%
- B+PL! T0% & ()"BYPI 168y &3 «BYPEPIAYE (uBBBI16%I7 (t, 1H, J =
- B+t TAVMGI Pz 10% 827 ) { B+PREL0% & ( )7-.B+RiA 1098 &26) -®+PLA0% = 7.1
- B+PL! %%{o& ()-B+% Kc_K!' sS3vV6/ PL! 10% & () - B+PL! 10%% & () - B+PL! 10%
- B+PL! & ()-Btl Ke K! KPL! 10% & () - B+sS3v\V6/ PL! 10% & () - B+PL! 10%
- BHBL! 359 @) - B/ ) KIGALC10% 08 ()2 B+ ARG B0T )0 B+" $& () 0S7vVe/ PL! 10%
- B+PL! 10% & () - B+/ Kc_K! PL! 10% & () - B+PL! 10% & () - B+PL! 10%
-B+) *-./ 04\ <vV6/ PLI 10% & () - B+ Kc_K! BLI10% & () - B+PLI 10% & () - B+PLI 10%
-B+PLI10% & () - B+479<?AB /v V6/ KcERrPEB$0% & () - B+PL! 10% & () - B+PL! 10%
- B+PL! ]’80/ (g % %og % 8‘ B+BFKNPRTdeV6/ Ko_KIPLI 10% & () - B+PLI 10%
-B+PL! T 0% BEpLLI0Y, &-CF BepLI2Hy 8.21 (s, 1H),
- BT UVRA. JBBX\ @vemgc K PLgm%f;g )() ~B+PL! m% &) - BRL! 1 b & fd) B+RL! 10%
B+PLI% é)% )) o{@ ng ; (14 Ve/ PLI 10% %) B+PL! o% ()~ B+PLI 10%
B+PL! 10 PO &7 (12 Briply 2 (iR vBABLI 180 &TL O -B4RL! 10%
B+BPL'41Q%,&4()0-68+(/’:KC 3 PLY 169658'5( JHBH+PLS 10% &'t(,) -1B#;| \ KV V6/5Pls! 1%
- B+PL! 30%6& (k) - B Kc_K! PL! 10% & () - B+PL! 10% & () - B+PL! 10%
B+03vV /P! 10%& ()-B+/ Ke_KIPLI10% & () - B+PL! 10% & () - B+PL! 10%

9% &Sy - B+ p@ve CrlicT0HPke 101 PLIFEOTR 452 B+LPL! 10% & () - B+PL! 10%

53 |_| 10% & () - B+PL| 10% & () - B+_?vV6/ PL! 10PL! 10% & () - B+PL! 10%
B+PL! 10% & () - B+PL! 10% & () - B+PEx109/<a& () - B+PL! 10%

B+x\ @,\6 PL! 10% - B+) 10%& B+PL! 10% & () - B+PL! 10%

B+PL! 1%/‘@‘()‘ [%E?g %55\/ El- fopL4 ‘51%0 8- Y- By LS 109418 ()B-BAPL! 10%

; o TR o 1150 s G 19 R o
+ 0 + + + <V (0]

) - B+PLI 0%§ ? LAV %’ t o{ﬁ 4 ggrpkﬂoé&‘g ()-B+PL!I 10% & () - B+

V6/ PRI 1886 & EL5BIFKBcKLPL) 1094 &: 1)4&&) 10% & () - B+PL! 10% & () - B+PL! 10%

B+p@\V6/ PL! 10% Kc_K! PL! 10% & () - B+LPL! 10% & () - B+PL! 10% & () - B+PL! 10%

B+PL! 10% & () - B+! $579; _?vV6/ PL! 10PL! 10% & () - B+PL! 10% & () - B+PL! 10%
B+PL! 10% & () - B+PL! 10% & () - B+PIBR®BR’ () - B+; <=>CDEx\ @V6/ PL! 10PL! 10%

B+) PL0 09 B+PL! 1 p|_|
Bobg ke R e o (s F%) %@LI 1 %§ g%’Ll 108 °-03
B+PL! 18% & ( PHB+/ Re1R! P} 1080 & ©). ouwez[\m)swvvsz PLELO%HS (7) <BHPL! 10%

) -
) -
) -
) -
%
B48PLEL19% [ Ke zK! RLL16G%
g B+f ghi j g g& 63%?&%&?10?@ & (Q) O}%H 'PL! 10% gfﬁ)(%/ EH?/ Kc I%EaPLI ioo}H J
) - B+PL! T0% E)V 1996 FY ) - B+l uvwxyz[ ?vVe/ PL! 10%
) -
) -
) -
) -
) -
) -
()-

N N N N N N N N N N N N N N N N N N N N

B+(/ KESK! KPL5109% &4)e B>+PL'3L4)% & (3pB+( PL! 10% & () - B+( PL! 10%
B+z{p@V6// Kc_K! PL! 10% & () - B+PL! 10% & () - B+PL! 10% & () - B+PL! 10%

B+PL! 10% & ()-B+_?vV6/ PL! 10% & () - B+PL! 10% & () - B+PL! 10% & () - B+PL! 10%
B+PL! 10% & () - B+PL! 10% & () - B+x\ @V6/ PL! 10% & () - B+) PL! 10%

B+PL! 10% & ()-B+PL! 10% & ()- B+PL! 10% & () - B+% Kc_K! t T4vV6/ PL! 10%

B+PL! 10% & () - B+PL! 10% & () - B+PL! 10% & () - B+/ Kc_K! PL! 10%

B+sWvV6/ PLI 10% & () - B+PLI 10% & () - B+BPL! 10% & () - B+/ Kc_K! PL! 10%
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Y Z \ a
‘@m}K!hlmﬁ&(%SﬂKmﬂh!lmﬁ&()4ﬂﬂ!1mﬁ&(%SZ!lW@&(%SZ!lW@&
()-S2a dgi rtu ' '

_/ L6/ Kc=71S: 1 109 & ()-S2: 110% & ()-S2:110% & () - S2: 1 1096 & @ -FIN 200 ()- s
2

dl[J)L%/ ch:?! WOHREEO () - s2: 1100 & ()-S2: 1 10% & ()-S2: 1 10% & ()PBIVINERR: () - s2
$110% & () - S2
tT4L6/:!g%@ﬁ&:()-32:!1096&:()-32:!1g%i&3@g-32:!1096&f()-szzilo@ﬁ&f()-slec=
7!

_SggLG/ 11098 fik) 1556 18K & (902 (0% (g 35 1 0V &) 952 SRS L0 & ()
SS3L6/ :s! 109688 ()d S21H 1006 & (5-35214)L098 867) 482/ HEH7!T 1 4086 &' (H2)S2:8 WG & () -

S2 (s, 1H), 7.92-7.76 (m, 4H), 7.28 (d, 1H, J = 8.0 Hz), 7.01
(t, 1H, J = 8.0 Hz), 4.23 (t, 2H, J = 5.5 Hz), 3.74 (m,
2H) . |
MS (ESI, M' +1): Calc. 416.16; Found 417.1.

10
Ex. 387 2-(3*'-Amino-5-chloro-2~hydroxy-biphenyl-3-yl)~3H-
benzoimidazole~5-carboxamidine

() 'H-NMR (DMSO-d,) & ppm: 10.40 (br s, 2H), 9.44 (s, 2H),

15 9.12 (s, 2H), 8.43 (s, 1H), 8.25 (s, 1H), 7.90 (4, 1H, J =
7.6 Hz), 7.77 (4, 1H, J = 8.1 Hz), 7.70 (s, 1H), 7.65 (4,
1H, § = 7.8 Hz), 7.57 (t, 1H, J = 7.9 Hz), 7.55 (s, 1H),
7.38 (d, 1H, J = 7.4 Hz).

MS (CI): Calc. 377.1, Found 378.6.
20
Ex. 388

"H-NMR (DMSO-d,) & ppm: 9.88 (s, 1H), 9.42 (s, 2H), 9.11

(s, 2H), 8.38 (s, 1H), 8.24 (s, 1H), 7.90 (d, 1H, J = 8.3

Hz), 7.77 (4, 1H, J = 8.4 Hz), 7.50-7.30 (m, 4H), 7.23 (4,
25 1H, J = 7.5 Hz), 3.05 (s, 3H).

MS- (ESI, M+l): Calc. 455.1, Found 456.0.

f’) Ex. 389
B 'H-NMR (DMSO-d,) & ppm: 9.41 (s, 2H), 9.09 (s, 2H), 8.23
30 (s, 1H), 8.15 (s, 1H), 7.87 (4, 1H, J= 8.43 Hz), 7.74 (4,
1H, J= 8.43 Hz), 7.66 (s, 1H), 2.84 (t, 2H, J= 7.4 Hz),
2.63 (t, 2H, J= 7.4 Hz). |
MS (ESI, M+1): Calc. 402.03, Found 403.1

35
Ex., 393 2-[3-(l-Aminocacetyl-pyrrolidin-2-ylmethoxy)-2-
hydroxy-phenyl] -3H-benzoimidazole~-5~-carboxamidine
MS: 408.19 (calc.) ; 409.0 (obs.)
40
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0S3L6/:!110% & ()-S2: 1 10% & ()-S2/ Kc=7!:110%& ()-S2:!110% & ()-S2: ! 10% & () -
S2

OBL6/: ! 109 & ()-S2/ Kc=7!:110%& ()-S2:!10% & ()-S2:! 10% & ()-S2:!10% & ()-S
2

l p@.6/:!10% Kc=7!:110%& ()-S2::110% & ()-S2:!10% & () 521 EILO @0{]32 1 10%
*& ()-S2!"# ()*pTL6/: ! 10% Kc=7!:110% & ()-S2:! 10% & () - ()-S2:110
% & ()-S2:! wWaBosdsede S2: ! 1096 & () - S2* +/ 2>@KpPOL6/ : ! 10% & () S%G @99@%) S2:

1 1096 & ()-S2:!1 109 & ()-S2:!110% & ()-S2/ Ke= 7IK|\/NOPVZ\AN\7/L6/ | 1004 :110%
*& ()-S2: I10%& ()-S2:110% & () - S2S/ K= 400 & () - S22\ aeW/L6/ 1 109% &

() S2/ Ke=7!y; 2: 1109 & ()-S2:110% & ()-S2:110% & ()-S2ehrt _/ L6/ Kc=
:110% & (F é\%@ g)gﬂéig('ji g o%& (5L sby . 1@%&9(;4822&0%1&&()) S2dEE 6/ Kc=
7| 1 10% & (OJ:I-SZ mp%v&g@vsaw 1@?@*&n(>) 22210088 (g - 1@/@8%‘49 Sg 0210%*&
()-s2|° GF7! !l %&8() %22 10%@( S2:110%'& () - szl 0 271 10% &
"()-S2/ 6] DL%f PodiEe: () 1?6%&3() 598710k (‘)H,SZﬂ)thf%&i() S2
/Kc:7!:!10%29:!()m>szvqo&@/mﬂlm);m%m()usz(m)! 109 & ()-S2(:!10% & ()- SZ(/KC
=717:110% & & 0% & ()-S2:110% & ()-S2/ Kc=7!:
10% & () - S2: 40105%2& /ééz 1(31%%?3@ <L6L}jK01 ‘{610%’1& ()-S2/ Ke= (7? 1 10% & () -
S2:110% & () - S2: |10%& ()-S2: |10%&( -S2 /L6/Kc=7!:110%& ()-S2:110% & ()-
S2:110% & ()-S2:!110% & ()-S2:!110% & (5¥829986/ Kc=7!:110% & ()-S2% ! 10% & ()
- S2: '10‘%‘&%{)1\@5 (PYEOs & Y - 548 101%’85()2ISZ l&o%&ﬂéa) §2|2I~@_,6/£KC2:§' 410% &
S2: 1109 JP9 S2: & 53/ Ke=T)
§2I'4L6/ Ilé?%&&( %J)ﬁégzé I?éz/?&% sg g&/g‘é‘( %‘)d 52’ (8) ke 77100 109 & () -
S21 #$98' sW . 9s, 2H)
L6/ ;! 10%‘&‘M(s) sazlela%&&c(a)losas.jzlg)%g(dgg,szj Kc=7!:110% & ()-S2:!10% & ()-éz/)
' (456: =xX8L6/: 1 109 & ()-S2: ! 10% & ()-S2/ Kc=7!:110% & ()-S2:!110% & ()-S2:!10
% & ()-S2=@BILMNCBL6/ : | 109% & ()-S2/ Kc=7!:110% & ()-S2:110% & ()-S2:!10% & (
)-S2: 1199 & () - S2NOPQ *_p@.6/ : | 10% Kol :34% & ()-S2: : ! 109% & ()-S2: ! 10% &
()-S2:1109% & ()-S2:110% & ()-S2_"abcoppTL6/:!10% Kc=7!:110% & ()-S2:! 10% &
()-s2: | 10968 {\TMRSZCDNBI%‘@)()&SZOI 169%5@& () 192; | 10%08 ()s,S2pay sty b @b/ ! 10%

$110% & % & 0 S2:110% & ()-S2; 1 10% & () - S2/ Kc=7!
“ DL6/ Ilt()g/o ﬁoo/a* /f ) 5%6 (6)& % %H 8()3( 1 14k & ’(’)9E°,)2ﬂ|<ciﬂ lll)%/a*!&

' () - S2w[ 72L& 81 1<(9311 /&& 7)3S2¢; ! 1006:8 4 )1S2(s | 1985 & §)5S2¢/ Kery! 7:3 1% & ()
- S2: 1 1606 &(€) - sgp;steS/ 1109 & ()-S2:110% & ()-S2/ Ke=7!:110% & ()-S2: ! 10% &
()-S2: 1 10% & (), L6/ 1109 & () - S2/ Ke=T! : |10%&() S2:110% & ()-S2:!10% &
"()-S2:1 109 & €Y s @EPIC109PRE=P1 - (PPE9P & ()-S2: - 1 10% & () -S2: 1 1096 & () - S2
1 110% & ()-S2:110% & ()- S2pTL6/ : ! 10% Kc=7! : 110%& ()-S2:110% & ()-S2:!110% &
"()-S2:110% & ()-S2:1109% & ()-S2:110% & ()-S2| " @6/:!10% ! 10% & ()-S2: ! 10%
& ()-S2:110% & ()-S2:110% & () - S2: |1m.&3(9)&52/|<c 7|tT4L6/ 1109 & ()-S2:!110

ssaL) 108 4105 - P Tolwa ()2 9  Tons 24 - Eatecdend 2Hi@%8&4é) (8o 80902 ()

o 8.25 (s, 1H); 8.23 (d, 1H); 7. 85 (s, 3H); 7.83 )
0S3L6/ | 10984 0nS2:9 W% E 52/ Ko7l - | 10% &) () 52 | &0%5@1() §2 'JzO%*& 0)-
s2  *

BL6/ 1100/5%2 ()-S2/ Kc=7!:110% & () - 32 1 109 & ()-S2:110% & ()-S2: ! 10% & ()-S
21 4 7 9 QME: F415.19 (calc.); 416.

L6/ Ke=71 11006 & ()-S2. 11006 & (Y- 52: PT84 & ()-S2: 1109 & () - S2: 1 109% & () - S2
EIMRXZ[ ]

hHL6/ Kc=7!: 1 10% & ()- S2: ! 109% & () - S2Exl0%b8 () - S2: ! 10% & ()-S2: ! 10% & () - S2
110% & ()':SRi

x\ @6/ Kc= 7 Ilo%(ﬁletg}% ibds & (FP85. | Bodfe (Ey- S v 180P& (§« sdHr 18068 ()-S

2/ Ke=7' m (d, 1H, J = 8 Hz), 7.70 (d, 1H, J = 8 Hz), 7.52
(1H, d, J = 8 Hz), 7.16 (t, 1H, J = 8 Hz), 4.58 (p, 1H),
35 4.36 (m, 1H), 4.20-4.10 (m, 2H), 3.80-3.60 (m, 2H), 3.30
(m, 1H), 2.40-2.00 (m, 6H), 1.41 (d, 1H), 1.32 (s, 1H),
1.13 (4, 3H), 1.03 (d, 3H). '
MS (ESI): 450.24 (calc.), 451.2 (obs.)
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no A . _ - |
2 2027!{: 1 1096 & ()-S2:1109% & ()-S2:110% & ()-S2:!109% & () - S2/ Kc=7!:!10%

I\ @6/

i&‘ (@)Lélsi{ml?! }l 109% & ()-S2:1109% & ()-S2:110% & () - S2/ ke=7!: | 1h@s &J YN 2803109
1 \ _ 2 ! , .

i&‘ N &7 ke=71 MO0 E) - 52: 1109 & ()- S2/ Ke=71:110% & () - S2: | 1RBROYISR2 | 1096
FoLb ko ' PR ()-S2(:1 10% & () - S2

[2L6) E()c =71 h IS (0,581 KerTHTab10% & fd 5% LM E ()52, 10 & ()= S2(:

p@6/ Kc= 7|Qmoﬂ7l719_®o/a&w){ﬁz 0% & (1 SPa) 108 &30) B2z 10984 €) 552! 10% &

-2
p(T)LG/ ke=71 /'Re=71"1 105% & (13 s2: 109 &0 () 181 o0 7sotm 1 088 ks ( $- 831 1096 &
()-s2 109585 )(m2 1H), 3.75-3.60 (m,” 1H), 3.60-3.25 (m, 6H), 2. 10-

180 (m, 6H), 0.95 (t, 3H), 0.85 (t, 3H).

MS (ESI): Calc.: 450.24; Obs.: 451.1.

Ex. 401
10 MS (ES): 430.19 (calc.):; 429.0 (obs.).

Ex. 402
) MS (ES): Calc.: 444.2 ; Obs.: 444.9.

15 Ex. 403
MS: 426.2 (calc.); 427.0 (obs.).

Ex. 405
20 'H-NMR (DMSO-d,) 8: 9.38 (s, 2H), 9.03 (s, 2H), 8.20 (s,

1H), 7.88-7.75 (m, 4H), 7.45-6.99 (m, 10H), 4.04 (t, 2H, J
= 5.5 Hz), 3.44 (m, 2H).
MS (ESI, M' +1): Calc. 506.21; Found 507.2.

25
Ex. 406

{\) 'H NMR (DMSO-d,) & 9.58 (s, 2H), 9.29 (s, 2H), 8.29 (s, 1H),
3 7.98 (d, 1H, J = 9.1 Hz), 7.86 (m, 2H), 7.27 (d, 1H, J =
7.8 Hz), 7.04 (t, 1H, J = 7.8 Hz), 4.09 (t, 2H, J = 5.5

Hz), 3.84 (s, 2H), 3.57 (m, 2H) 3.30 (s, 3H).

MS (ESI, M" +1): Calc. 383.16; Found 384.0.

35
Ex.423
'H NMR (DMSO-d) &: 9.42 (s, 2H), 9.10 (s, 2H), 8.22 (s, 1H),
: 7.90-7-74 (m, 3H), 7.20 (4, 1H, J = 7.8 Hz), 7.00 (t, 1H, J
40 = 7.8 Hz), 4.06 (m, 2H), 3.50 (m, 4H), 1.35 (s. 9H).
MS (ESI, M" +1): Calc. 468.21; Found 469.2.
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x\ @6/ Kc=7!:110% & ()-S2:!10% & ()-S2: ! 10% & ()-S2:! 10% & ()-S2:! 10% & ()-S
2/ Kc=7!
|\ @6/ Kc=7!:110% & ()-S2:!10% & ()-S2:!110% & ()-S2:!10% & () - S2/ Kc=7!:!10%
& ()-S2
| @6/ Ke=7!:11006& ()-S2:! 10% & ()-S2: ! 10% & () - S2/ Ke=7!: 1{Lpo8 RN 2683 10%
& ()-S2 ,

=1 = 0, ! - =71 -1 0, ! - = 0, ! - - 0, !
|(\_<;g/|<c | BRYGokskde S2: | 109 & () - S2/ Ke=7!:1109% & ()-S2: ! L0% & ()= So. | 109 &

QBL6/ : 1 109 & ()-S2/ Ke=7!:110% & () - S2; 1 1096 & () - S2: 1 109% & ()-S2: 1 10% & ()-S
K o

2

| "p@6/: ! 1Q% Ke=7!: ! 10% & ()-S2:: ! 10% & ()-S2: 1 10% & ()-S2: 1 10% & ()-S2:!110
% & () - S2" #%0 p’rE%%.grﬁgtyﬁK@:ﬁ | 909528 )() 5520 1G94 @H) - S22 1086 &1K) - S2: ! 1
0% & () 5S2:7. B0 & () 1182: & 19% 85 (312 52349 pPOLG/ | 109 &' )=S2; 1.10% & () - S2
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aldehydes, wherein R', R’, R’, R' and R® are as described in

the detailed description section above.

Compounds of Formula 201 wherein R™ is CH,R can be
prépared by methods illustrated by Scheme LI. For example
compound 204 wherein R' is hydrogen, R’ and R' are fluoro
and R’ is hydrogen, i.e., 1-(3,5-difluoro-2-
hydroxyphenyl)ethanone 204 (6.3 mmol) and benzaldehyde
(7.56 mmol) are mixed in ethanol (20 ml:) and aqueous barium
hydroxide (2 gm in 15 mL water) (aqueous NaOH (10 %) may be
substituted for barium hydroxide) is added. The mixture is
stirred for 12-18 h at 60° (reaction times can vary
between 3 h to 18 h). The mixture was filtered and the
solids which were collected were washed with water (30 L)
and ether (20 mL). The solids are taken up in 1N HC1 (30
mL) and the solution extracted with ethyl acetate. The
organic extracts are washed with water, brine and dried
(MgSo0,) to afford 1-(3,5-difluoro-2-hydroxyphenyl)-3-
propenone the title compound 205 as a yellow-brown solid in
a 70% yield.

1-(3,5-difluoro-2-hydroxyphenyl) -3-propenone 205 was
catalytically hydrogenated using PtO,-C (10%) as a catalyst
(can substitute PA-C or PA(OH), as catalysts) and ethyl
acetate as a solvent for 15 min (or until reduction is
completed). The catalyst was filtered off and the filtrate
was evaporated to yield 1-(3,5-difluoro-2-hydroxyphenyl)-3-
propan-l-one 206 (Example 505, Table IIIa).

Scheme LIZI
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200 Example 501, Table IlIa
Scheme LII illustrates synthesis of ketones 210,
wherein R', R’, R, and R’ are as defined in the detailed
5 description section above.
For example 1-(5-bromo-2-hydroxy phenyl)ethanone 206
] (6.6 g, 30.7 mmol), methyl acrylate (4.17 mL, 46 mmol),
7_) triphenyl phosphine (2.43 g, 9 mmol), palladium acetate

(1.03 g, 4.6 mmol), and triethyl amine (6.07 g, 60 mmol)
10 were combined with benzene (100 mL) and refluxed over 18 h.
The reaction mixture is cooled to room temperature, diluted
with 0.05 N HCl1 (100 mL) and extracted with ethyl acetate,
The organic layer is separated and further washed with
water and then brine solution. The organic layer is dried
15 (MgSO,), and concentrated to yield an oily residue.
Purification of this residue by column chromatography
(10:1.5, hexanes: ethyl acetate) afforded 5-(2-carboxy
vinyl—2—hydroxy)benzoic acid 207 as a yellow solid.
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reduction procedure in Scheme LI.
General procedure for brominating at position R’

20 The carboxylic acid 209, for example 3-[4-Hydroxy-3-
(3-phenyl-propionyl)-phenyl]-propionic acid, (1.04 gm, 3.4
g mmol) was dissolved in DMF (7 mL) and N-bromosuccinimide
(0.65 g, 3.66 mmol) was added to the solution. The mixture
was stirred at ambient temperature for 2.5 h, diluted with
25 ether and the organic layer was separated and washed with
water and brine and then filtered through a pad of
magnesium sulfate and concentrated. The residue was
purified by flash  chromatography (3.5:1.5:0.1 of
hexane:ethyl acetate:acetic acid) to give 0.5 g of 3-[3-
30 bromo—4—hydroxy—5~(3—phenyl—propionyl)~pheh§l]—propionic
acid 210 as a yellow-brown oil.
'H NMR (CDC1,) &: 7.61 9 (d, 1H, J= 1.9 Hz), 7.54 (d, 1H,
Jd= 1.9 Hz), 7.27 (m, SH), 3.33 (t,2H, J= 7.3 Hz), 3.06 (t,
2H, J= 7.8 Hz), 2.86 (t, 2H, J= 2,23 Hz), 2.64 (br.t, 2H).
35 LRMS M+l: Calc.: 376.03; Obs.: 377.9.
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) XFf #1096+, A& () l0s*s10s*s10s*s10%s*s& ()-d5V|[: yX7 : Wt (& ()- Y
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1109 & ()-S SF10% & ()- " 110% & ()- ! 1090*0& ()- 10+ 10+ FaY|[:
| @10% & (J, " | @BLOW& &) -, |Y " |a@RI0% & b, NA@10% & (°
0l @&10% & €)™ 1098"" 8" &N -
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“110% R '& ()- “110%R ' & () 110% R ' & ()- $vU410 109 & ()- OH
Y10% & ()-10'R '10' R #0' R ' ?2F10% R ' & ()- $*Z10% R g4

V-#10% R ' & ()-$06DSW [ vUA10 471 &I0%W & ()-s yl &LOYR®B-8& 263 - S
F'10%)/ & ()- F'10% & ()- |F 10%& ()-s | 10% & ()- UNExampiekdd Qable HFa)

y5810% & ()- 7 y5&810% & ()-'-&10%W & ()- # &I0%W & ()- T &0 & ()-
9°10% & ()- ( * +, - cVI<10 10(&10(10(910% & ()- 3910% & ()-

3910% #" & ()-910% & ()- =310% & ()-- < H Il J K Z kKVI <10

10( & 109R&' () - Y! 109R& EFerpleogRs () Tablgogkia) (Sehepgd\) -y " 10%R& ()-Z |
ffﬁ g 5 221 is prepared by the condensation procedure described in

Scheme L1 above.
222 is prepared by the procedure discussed below:

10 In a 100 mL round bottom flask and under a nitrogen
atmosphere, anhydrous benzene (20 mL) is added to 221 ( 2.5
g, 0.009 mol). To this solution is added (CuHPPh,), (7.0 g,
0.0035 mol). The reaction mixture is stirred at ambient
temperature for 1 hr, stirred open to the atmosphere
15 vigorously for 30 min, filtered through a pad of silica
and eluted with 20% EtOAc/Hex. The filtrate is reduced and
the residue purified by column chromatography on Si0, with
fﬂ) - 20%Et,0/hex as the eluent to give 222 as a yellow solid:
1.4 g, 0.0049 mol, 55%. MS (ESI) Calc for CHNO,: 285.10,
20 Found: MH+ 286.0. '
'H NMR (300 MHz, DMSO-d, ) §: 11.58 (s, 1 H), 8.14 (4, 2 H,
Jd = 7.6 Hz), 7.73 (s, 1 H), 7.59 (4, 2 H, J = 7.6 Hz),
7.31 (4, 1 H, J = 9.3 Hz), 6.86 (4, 1 H, J = 9.3 Hz), 3.47
(t, 2 H, J =8.3 Hz), 3.1 (t, 2 H, J = 8.3 Hz), 2.27 (s, 3
25 H).

The title compound 223, wherein R’ = Br, is prepared by

brominating 222 by the procedure in Scheme LII above.
MS (ESI) Calc for C,H NOBr: 363.03, Found: MH+ 363.6.
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Example 510, Table IIIa: General procedure for acetylation
at the 2-position of phenols:

Scheme LVI
N R® N R R® R
Acz0, NaOH 1. AICl, 150 °C
————— -
. R
i R 2. LDA, benzyl bromide B2
OH OAc o OH
24 225 R = CH3 (226), ex 510, Table Illa

R = CH2CH2Ph (227), ex504, Table Ilia

Ac,0 (60 mmol) is slowly added to a solution of water
(30 ml), NaOH (60 mmol) and the phenol (224, 50 mmol) at
0°C. The reaction mixture is stirred for 10 min and then
extracted with diethyl ether. The ether layer is washed
with water, dried (MgSO,) and concentrated to yield 9.6 g
of the aryl acetate 225.
'"H NMR: (CDCl,) & ppm: 7.26 (br.s, 1H), 7.08 (br.d, 1H, J=
8.2 Hz), 7.02 (4, 1H, J= 8.21 Hz), 2.38 (s, 3H), 2.37 (s,
3H).

The aryl acetate (225) and AlCL, ( 20 mmol each) were
heated for 2 hours at 150°C. The reaction mixture is then
diluted with HCl and water to vyield the 226. The product
is filtered and dried under reduced pressure.

'H NMR: (CDC1,) 8 ppm: 12.7 (s, 1H), 7.47 (br.s, 1H), 7.42
(br.s, 1H), 2.65 (s, 3H), 2.35 (s, 3H).
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& ()-s!"*9 ° C081f)$10% * f)$10% * & ()-sf)$10% * & ()-sf)$10% *
&'Eg-:f)$16@§* &E(g-s#3< $(f)$10% * & ()-s af dA@8Lf) $10% #3< $f ) $10% * i
& ()-st)$10% * & ()-5)f)$10%* & ()-sf)$10%* & ()-s#3< $[2Q tf%m&%ihﬁé%
* & ()-S#3< $)$10% * & ()-sf)$10% * & ()-sf)$10% * & ()-sf)Bho

& ()-shmslwm@%swf)“"?ﬁ/* & ()-sf)$10% * & ()-s#3< $f) $1Q%7 c00/30302

f _ 0/ * 1 _ *

& () Sf)$¥8£gmpfé(%2ff)%gblg IITa: The title compound is prepared

from 2’-hydroxy-3’-chloro acetophenone by alkylation with
benzyl bromide using the procedure described for ex. 517,
Table IIIla.

Example 513, Table IIIa: The title compound is prepared
from ex. 525 by alkylation with benzyl bromide using the
procedure described for ex. 517, Table IIIa.

10 Example 504, Table IIIa: The title compound is prepared
from ex. 510 by alkylation with benzyl bromide using the
procedure described for ex. 517, Table IIIa.

Example 512, Table IIIa: The title compound is prepared
15 from 4-cyano phenol as shown in Scheme LVII below:

Scheme LVII
CN CN cN
0,
AcO AICl,, 150 °C
e ereeere— - P
Step 1 NBS
‘ Step 2 R
OH OAc o OH
.
) 228 229 R = H (230)

R =Br(231), ex. 512, Table Ola

20 Step 1 and 2 are as described in Scheme LVTI above. Step 3
is as described in Scheme LII above.
229: 'H NMR: (CDCL,) & ppm: 7.7 (&, 2H, J= 8.77 Hz), 7.3 (d
4H, J= 8.80 Hz). .
230: 'H NMR: (CDCl,) & ppm: 12.7 (s, 1H), 8.15 (d, 1H, J=
25 2.0 Hz), 7.78 (dd, 1H, J= 8.74 Hz), 7.15 (d, 1H, J = 8.66
Hz), 2.7 (s, 3H).

’
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& ()-s /E_?081f)$10% ) $10% * & ()-sf)$10% * & ()-sf)P$10% * & ()-s#3<
$f)$10% * & ()-sf)P$10% * & ()-sSEVWIi|jkc@081f) $10% ) $10% * & ()-sf)$10% *
& ()-sf)$10% * & ()-sf)$10% * & ()-s#3< $f)$10% * & ()-skl mgstuvvi; 1f)$10
Y"10% x$- & () - GLOK( 10K( 10K(™ @ 109%K( & () - YS=F109%K( & ()-f)$10% * & ( é
$IVGi j | [2i\;1f)$10 LS-109%& ()- @O% ()- r@o%bF& ()-) FkkfoddsN 2003
YP>1.10% x$- & () -6 YOF! 10% x$- & () -j kl mopql P4; 1LS-109&' ()- LS  10%&' () -
LS- 10%&' () - wianos5886- 109&' () - LS 10%&' ()- LS-10% ()- gst VVW(ngWUS99/30302
1LS- @%&(LS— 109& (LS-109%&.()- (LS-109%& ()- LS- 0%&%)
Q (LS- 109g228% “&%ﬁm D§1ié)0/é31°@"ts7 1BogbY) s, L8H 0o 45 - (£5- 1’@))/&' () -
LS-109%& () - #3 Q hLO 1LS—10%&T()
Example_ 507, Table IIla: N-chloro succinimide (NCS)
(12mmol) and l-benzyl-2’-hydroxy acetophenone (10 mmol) are
5 heated at 70° in methanol for two weeks. The mixture is
then extracted with ether, and washed with water and
concentrated to yield the title compound (1.8 g). The
product is purified by flash chromatography on silica
column using 1:3 diethyl ether : hexanes mixture.
10

Scheme LVIIT

3
Rs Rs Rs R Rs Ha
e e [ ———
R2 Br Ph
OH S OH o) OH
232 233 24
RS R3
NC
Br
0 OH

15

Scheme LVIII is a method that involves using a Suzuki

coupling to generate substituted acetophenones (Example
519, Table IIIa).

The compound 2‘-Hydroxy-3’-bromo-5'methylacetophenone

20 233 (Example 509, Table IIIa) is synthesized from the

acetophenone usihg the bromination procedure in Scheme LIT.
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10988 () - ard concentrated to vield a re51due which was purified using
flash chromatography (10% ethyl acetate/hexanes) to yield
0.15 g ( 49%) of the title compound as a yellow oil.
The yellow o0il then was treated with Benzyl bromide
30 analogous to the procedure in Scheme VII above to yvield the
corresponding benzyl protected aldehyde.

Compounds analogous to 240(a) with different
substituents can be prepared by following the procedure in
Scheme LX (1) above.

35

Scheme LX(2)
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1096& ()-/ 109%%& ()-/ CDEFGHI pT8) 1 109& ()-/ 1098& ()-/ 10%& ()-/
1096& ()-/ 1098& ()-/S;c- |IKLMNOpT8) 1 10%& ()-/ 10%& ()-/: c-
10968 ()-/ 1098& ()-/ 1098& ()-/OQUW[]_?) 1  10%& ()-/ 1098& ()-/
1098& ()-/ 1098& ()-/ 109& ()-/ 1098& ()-/]1~_abcpT8) . 1 Jﬁtﬁsﬁ%/
10968 ()-/% 1098& ()-/ 1098& ()-/ 10%8& ()-/;c- cdefghip 0
109%68& ()-/ 1098& ()-/%c-  10%& ()-/ 10%& ()-/ - 1098&' ( ) /i Kl rmotX)
1 1096& ()wo 00BS8E& ()-/ 1098& ()-/ 1098& ()-/ 1098& () - perbsishasds) - /
1098& ()-/opgsuwyhH() 10%$& ()-/ NHBOG
Br |
H OMe -
O OH H OMe
O OH
240(b)

[3-(2-Formyl-3-hydroxy-4-methoxyphenyl) -prop-2-ynyl]-
5 carbamic acid tert-butyl ester. 240(b)

A solution of 6-bromo-2-hydroxy-3-methoxybenzaldehyde
(0.60 g, 2.6 mmoles) and prop-2-ynylcarbamic acid tert-butyl
ester (0.44. 2.9 mmoles) in triethylamine (10 ml) was mixed
10 with tetrakis(triphenylphosphine)palladium(0) (60 mg, 0.05
mmoles) and copper iodide (15 mg, 0.08 mmoles). Thé reaction
mixture was refluxed for 30 minutes, cololed to ambient
temperature, diluted (ethyl acetate 200 mlf-and washed with
0.5N HC1 (50 ml). The organic layer was dried (MgS04),
15 filtered and concentrated to yield a residue which was
purified by flash chromatography (30% ethyl acetate/hexanes)
to vield 0.36 g (46%) of the title compound. :
Compounds analogous to 240(b) with different
substituents can be prepared by following the procedure in
20 Scheme LX(2) above.

Scheme LX(3)

OH O OH
25 240(c)

2-Hydroxy-biphenyl-3-carbaldehyde 240(c)
A solution of 2-Phenylphenol (300 mmol, 51 gr) and THF
(400 mL) was mixed with triethylamine (3.5 eq, 145 ml) and
30 magnesium dichloride (1.5 eqg, 43 gm.). The preceeding
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1098& ()-/ 1098& ()-/ 10%& ()-/ 109%8& ()-/;c- cG)
10988 () - /W(5:00/358'l60/$&'() / 1oo/$&'() / 1098& ()-/1P) 100/@@1%%%082 .

10988 () -/
10988&' () - Mixtpoget

10%$&f% -/ 109B& ( 1098& ()-/ _ 10%& g

PR/ WaBO B mtfmmm Oxryaldeingie (06/0 ea.cG9 gr)

1098& () -An POKE&OLE lover 10 min. to avoid vigorous exotherm forming

-

)

10

15

20

25

30

a yellow mixtue. The yellow mixture then was refluxed
gently for 1.5 hours. A Thin Layer Chromatography (TLC)
indicated a clean conversion to the more hydrophobic desired
. =0.44, 20% EtOAc/Hexane) and complete
comsumption of the starting phenol. The reaction mixture
was cooled in an ice bath and then diluted with 3N HCl to
adjust the pH to about 5. The acidified mixture then was

product (R

extracted with ether or ethyl acetate, the combined organic
layers were washed with water, brine, and dried (Na,SO,).
The dried organic phase was concentrated to yield the title
compound as an oil (54.6 gm., 92%).

HPLC , 254 nm, r.t.=8.8 min, 1-90% MeCN/H,0, O0.05%TFA).
NMR (300Mhz, 'H CDCl,):d8 11.6 ppm (s, 1H),10.0 (s, 1H),
7.7 to 6.9 (m, 7H).

Compounds analogous to 240(e¢) with different
substituents can be prepared by following the procedure in
Scheme LX(3) above.

Scheme LX(4)

”Y@ Hm/Ql oh
O OH O OH O OH

240(4)

The aldehyde 240(d) was prepared using the procedure
outlined in Scheme X above. Compounds analogous to 240(4)
with different substituents can be prepared by following the
procedure in Scheme LX(4) above.

Scheme LX(5)
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1096& ()-/ 1098& ()-/_?) 109 1098& ()-/ 10%8& ()-/
1098& ()-/ 10%8& ()-/~ 1098& ()-1_?) 109 1098& ()-/
105 ()-/ 109 ()-! 1ocy/$&'8-; 10‘V§)§;&'()16/hH()1 10988 ()-/
1096& ()-/ 1098& ()-/ 1008& ()-/:c- 7 9 -
10%&'8-/ 1096& ()-/ 109%& ()-/ 10%&'()-/@(5)3%%@3)-/
109%6& ()-/ 1098& .()-/:c-  1098& ()-/C) 1098& ()-/:c-
WOORBESSE) - | 1098& ()-/  1098& ()-/ ) 1098& ( pciod®8istivs/
O, O, — SO
OH OH N\  /
O OH O OMEM O OMEM.—-<::>
240 (e)

The 2,3-dihydroxy-benzaldehyde was treated with sodium
hydride and MEM-chloride under conditions analogous to the
' 1.1
which then was mixed with a

benzylation procedure in Scheme VII to yield 250 mg,
mmol of the protected alcohol,
DMF
benzenesulfoanmide

solution of Morpholino 4—chloro—3—nitro—
(306 the

mixture was heated for about 8-12 hours at about 80°C.

mg, 1 mmol) and resulting
The
reaction mixture then was cooled to ambient temperature,
diluted with ethyl actetae and washed with saturdated sodium
(2x) (1x) . The

combined organic layers were dried over sodium sulfate,

hydrogen carbonate followed by Dbrine
filtered and concentrated to yield a crude oily mixture.

The crude was purfied by passing_ through over silica gel

eluting with 30% ethyl acetate in hexanes to give the
product (120 mg) 24%.
Compounds  analogous to . 240(e) with different

substituents can be prepared by following the procedure in
Scheme LX(5) above.

Table IIIa that
precursors to make compounds of Formula I,
in Scheme LXII
below.

lists ketones, can be used as

as illustrated
for the general Fischer-Indole synthesis
It should be noted that R* generally comprises an
20a

extra methylene group than R¥,
as CH,-R™.

thus one can represent R
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vB& () - 0 YH& 109 & -1 10%& -1gG)  10%& ()-/
B R R T
%80//22'8:/ /0356c(§ 1098& ()-/ 1098& () I 1096 () / 11@%&”@)2003
1098& ()-/ wihiSsed ) -/ 109B& ()-/68:; <@gQ 1008& ()-/ %ﬁﬁ%} /
10988 ()-/ 10988 ()-/ 109& ()-/ 109& ()-/ 1096& ()-/B
1096& ()-/TehbeskI¥s -/ 1096& ()-/ 1098& ()-/ 1098& ()-/:c- LNPRSTUCG+)
1008& ()-/ 1098& ()-/ic-  109B& ()-/ d0%& ()-/ 10%& ()-/UVY] _bf dD)
1096& () 1098& ()-/ R
R?.Oa
RS
(@]
R’ R?
wherein R' represents OH, and R® represents H.
5
EX. Sche R’ R’ R’ R™
No. me
O 500 | LIIT Br H | CH,C00 CH,CH,Ph
o |
501 LII Br H | CH,CHC CH,CH,Ph
OOH
502 LV Br H CH, CH,CH, (p-
nitro)Ph
503 Br H Br CH,CH,Ph
504 LVI Cl H CH, CH,CH,Ph
505 LI F H F CH,CH, Ph
506 | LIIT Br H | CHCO0 CH,
| H
507 T H H cl CH,CH,Ph
508 LIIZ Br. H CH,CN CH,
) 509 LVII Br H CH, CH,
5 .
510 LVI CI. H CH, CH,
511 comm Cl H Cl CH,
512 LVIT Br H CN CH,
513 LVII CH, H CH, CH,CH,Ph
I
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10986& ()-/ 109%& ()-/ 1098& ()-/ 109& ()-/ 100/55&: ()-/fghj I nphH()
100/&5&'8-/ 1098& ()-/ 1098& ()-/ 1098& ()-/ 10%8& ()-./;C- prtvwxycGt)
1098& ()-/ 109%8& ()-/;c- 1098& ()-/ 109%& ()-/ 10%& ()-/y{}l_’?) 109%$&
1098& ()-/ 109& ()-/ 109%8& ()-/ 109& ()-/ 10%5&: ()-j &13@1&)200:4 hH()
1098& ()-/ 1098& ()-/ 1098& ()-/ 109B& ()-/ 10%B& ()_.; - 0
1098& ()-/ 109%8& ()-/;c- 109%8$& ()-/ 109%& ()-/ 10%& ()-/—?). 10/&5/\
109%86& () -/ WDOOIPES86) -/  1098& ()-/ 109B& ()-/ 109& ()-/ PeYFDoLh30hk QD
10%$10$10$10$ %40%& () - ?FL0%B& () - 109%8& ()-/;c-
: EX. Sche R R’ R RO
No. me
514 comm F H F H
515 Br H Br CH,CH,
516 LVII 3- H CH, CH,
T thiophe
ne
517 LVII Br H CH, CH,CH,CN'
I
518 comm Br H Br CH,
519 LVII Ph H CH, CH, o
1 {)
520 LIV Ph H H CH,
521 LVII -~ Cl H H CH,CH,Ph
I
522 Br H nitro CH,
523 comm H H H CH,CH,Ph
524 comm H H Cl CH,
525 LVI CH, H CH, CH,
526 LVIT - H CH, CH,
I toluyl
527 comm H H Br CH,
528 comm H H CH, CH,
529 LVIX COOH H CH, CH,
530 comm H H H CH,
531 comm H H H CH,CH,
532 LVII Br H CH, CH,CH,Ph
I
533 comm Cl H Cl CH,
534 LV Br H Me CH,CH, (m-
nitro)Ph
535 comm OCH,-R’ oc H CH,
H,-
R2
535 comm Cl H H CH,
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10%! & ()-#/; 10%!' & ()-#/ GHIKMSUVhH, :; 10%!' & ()-#/); 10%!' & ()-#/;
10%! & ()-#/; 10%! & ()-#/; 10%! & ()-#/; 10%!' & ()-#l;

10%! & ()-# VXY[\"' gG :; 10%! & ()-#/; 10%! & ()-#; 10%! & ()-#/;
10%! & ()-#/; 10%! & ()-#/; 10%! & ()-#/; 10%!& ()-#" bceﬂf@(‘aHNﬁgUUg
10%! & ()-#/; 10%! & ()-#/; 10%! & ()-#/; 10%!' & ()-#/; 10%
10%! & ()-#/; 10%!& ()-# hijlnp~"> 10%! & ()-#/; 10%3'&'() #/

10%! & () - K00 odiSHed & () - #/ egX @?lzprtvg/ﬂ ;O(yl?og/Le!(fz 8 #l O(V I& () (33
10% ! & #/ % 0% ' e! & e! &
10%! & 8 ﬁPflﬂé@g g ()2#/ cyed) -ty - Stfe% | &0% )2 pflays oopagis

10%! & () - #buréﬁ‘yeh&o( bm/orﬁ:forwwl&c(a) ‘g4, 103@18«5&1&6 11;09@1&&)@#/

by washing with 50% methanol/chloroform and then
evaporation of the filtrates gives a yellow oil.

5 Purification is performed using reverse phase HPLC to give
the amidine. This compound is then subjected to the same
general procedure as noted above for the preparation of
hydrazines from anilines.

10 General Fisher-Indole Synthesis of Indoles in Table III
Scheme LXII

RG

R
A R® R3
Diisopropylethylamine
+ —
- NHz EtOH, reflux
R N R20 R2
9
R™ 200 201 O R
R4
RS, R®
R20 R2
AN R!
HN PPA, 130°C
————————
R® '
202 g8 R8 203
(Ex 841 in Table III)
R7

15

Compounds of Formula in which 'A' 1is optionally
substituted 1H-indol-2-yl and 'B' is optionally substituted
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10%! & ()-#/ eqgX @YR ?; 10%! & ()-#/; 10%!& ()-#/; 10%!& ()-#;
10%! & ()-#/; 10%! & ()-#/; 10%! & ()-#; 10%! & ()-# cC 10%!ﬁ(N%03
10%! & ()-#/: 10%!& ()-#+ 10%! & ()-#/: 10%! & ()-#/; 10%) & QUM ¢
10%! & ()-# ~*>; 10%! & ()-#/; 10%!& ()-#; 10%!& ()-#; 10%!& ()-# eqX

. 0/l - Q1 . Vel R' () - . 0l R _ . re! & _
Tover () A0 RS (0T L0l & ()-#1 7 Tovel & ()<l :  LSGEREYIOU
10%! & () - Rhenydoeda ( Pep/prapiged Oy- #petiode! d1(1pstiatedyehy Srhkne?;
10%!' & () -#&r110%! & ()-#/; 10%!'& ()-#/; 10%! & (?-#/; '10%3! & ()-#l;
10%! & () -#/ 1900/3?! &éa((gr_ng g’C; éI.OO/éeéﬁé c;er ;Of10°€e_! (%— )rjfr{o’-,?—hydroxy—S—

methyl-phenyl)-3-(4-nitro-phenyl)-propan-1l-one 201 (1.48 g,
5 0.004 mol), EtOH (30 mL), diisopropylethylamine (Hunigs
base) (3 mL), and 4-Hydrazino-benzamidine 200 (0.93 g, 0.004
mol) is heated at reflux for 4 hr. (reaction times can vary
between 2 h to 18 h). The solution is cooled to ambient
temperature, filtered, washed with 6N HCl (2x25 mL), and

10 ‘dried for 12-18 h in a vacuum oven to give a 90% yield of

4-{N'-[1-(3-bromo-2-hydroxy-5-methyl-phenyl)-3- (4-nitro-
phenyl) -propylidene] -hydrazino}-benzamidine 202 as an off-
() white solid (1.78 g, 0.0036 mol).
MS (ESI) Calc for C,H,,BrN,0,: 495.1, Found: MH+ 496.1.
15

Example 841, Table III: A mixture of 4-{N'~-[1l-(3-bromo-2-
hydroxy-5-methyl-phenyl)-3-(4-nitro-phenyl)-propylidene] -
hydrazino}-benzamidine 202 (0.30 g, 0.0006 mol) and PPA (5

mL) was heated at 130°C (temperature may vary between 125 -
200 180 °C) for 30 min (reaction times may vary between 30
minutes - 4 h). The reaction mixture was cooled to ambient
temperature and cold H,O (5 mL) was added to produce a
precipitate. The precipitate was washed and taken up in
0.1N HC1. Purification by reverse HPLC
) 25 (0.01%HCl/acetonitrile) with a 2-90% gradient gave a 14%
) yield of 2—(3—bromo—2—hydroXy—5¥methyl—phenyl)-3-(4—nitro—
| benzyl)-1H-indole~5-carboxamidine 203 as a white solid.
(0.04 g, 0.08 mmol).
MS (ESI) Calc for C,H,BrN,O,: 478.08, Found: MH+ 479.4.
30 ’HNMR (300 MHz, DMSO-d,) &: 11.84 (s, 1 H), 9.24 (s, 1 H),
9.11 (s, 2 H), 8.70 (s, 2 H), 8.06 (d, 2 H, J = 7.6 Hz),
8.04 (s, 1 H), 7.60-7.56 (m, 2 H), 7.36 (s, 1 H), 7.34 (4,
2 H, J =7.6 Hz), 6.03 (s, 1 H), 4.21 (s, 2 H), 2.20 (s, 3
H).
35
3-{4-amino-benzyl) -2- (3-bromo-2-hydroxy-5-methyl-phenyl) -
1H-indole-5-carboxamidine (Example 803, Table III):
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10%! & ()-#/; 10%! & ()-#/; 10%!& ()-#/; 10%!& ()-#/; 10%!& ()-# y]=cC

10%! & ()-#;, 10%!'& ()-#/; 10%!'& ()-#/egX @YyR, 10%! & ()-#/ _7;
10%! & ()-#;, 10%!' & ()-#/; 10%!' & ()-#/; 10%!' & ()-#/; 10%!' & ()-#/;
10%!' & ()-#/; 10%!& ()-#/ _?; 10%!'& ()-#; 10%!'& ()-#/; 10%! & ()-#/;
10%!' & ()-#/; 10%! & ()-#/; 10%!'& ()-#/; 10%!'& ()-#/ Y:%g E)malzggg) - #;
10%! & ()-#/'egX @YR, 10%! & ()-#/; 10@@'&T() #/ -7, 10%
10%! & () - #ivo s () -/ ¢ 10%!1 & ()-#1; 10%! & O -#; 10%&"@99;3*6302

10%!' & () -#/!'#% 10%! O% #, 10%e! 8§ (}2 0%3' & O)-#

1 @ y roxy

10%! & ()-#/; 1 " k#%?r%/O

10

15

20

25

30

35

(%f 50%9 5-methyl- phenyl) -3-
(4—n1tro benzyl)-1H-indole-5-carboxamidine 203 (100 mgs,
0.2 mmol), SnCl, (100 mgs) and 6N HCl is heated at reflux
for 1 hr. The reaction is cooled, let stand for 12-18 h,
and the residue is isolated. The residue is taken up in
0.1N HC1 and purified by reverse phase HPLC
(0.01%HCl/acetonitrile) with a 2-90% gradient to yield 42%
of 3-(4-amino-benzyl) -2~ (3-bromo-2-hydroxy-5-methyl-
phenyl) -1H-indole-5-carboxamidine as a white solid (38 mgs,
0.08 mmol).

MS (ESI) Calc for C,H, BrN,O: 448.11, Found: MH+ 448.9.
'HNMR (300 MHz, DMSO) &: 11.77 (s, 1 H), 9.24 (s, 1 H), 9.14
(s, 2 H), 8.75 (s , 2 H), 8.05 (s, 1 H), 7.56 - 7.52 (m, 2
H), 7.44 (s, 1 H), 7.04 - 7.15 (m, 5 H), 4.07 (s, 2 H), 2.2
(s, 3 H).

Alternative synthesis of Indoles

Compounds of Formula I having an indole nucleus can
also be synthesized using the procedure discussed in Scheme
LXIITI below.
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10%! & () -#/ +102Y=_7?;

10%! & ()-#/2468: <> 2. 10%! & ()-# 10%!& ()-#/; 10%!& ()-# :
10%! & ()-#/: 10%!& ()-#/; 10%! & ()-#: 10%! & ()-#/> @
0%1&'8 #, 109! & ()-#/; 10%!& ()-#/; 10%!& ()-#/; %é@&JUN#ZGUS
10%! & L& ()-#/ JLNOPY=_?; 10%! & ()-# 10%! & R
100/@3'&'8 §§°°§’8§§?&-8 #/ PRTVXZ\ _2: 10%! & () - #: 10%3!&'()'-’%’!”g&?g"gzy
10%! & ()-#/: 10%!& ()-#/; 10%!' & ()-#/: 10%! & ()-#:

10%! & () - §él\lemgdﬁalf1 10%! & ()-# 10%! & ()-#/: 10%! & ()-#l:
10%! & ()-#: 10%! & ()-#/: 10%! & ()-#/: 10%! & ()-#/ hj|moY=!?:
10%! & () - #/ #: 10%3'&'

O

() #/' egX @yR 10%! & ()-#/
/@? " g
NC {
NC A o”>c Ram R g Pd(OAc), LICI, TEA
N

R? L, TEADWAP R° g ) 74%
82% o U RS
i) NH20H
iiy Zn, HCI

30%

A solution of 2-iodo-benzoyl chloride (2.05 g, 7.7

mmol) in DCM (5.0 mL) is added over a period of 5 min to a

stirring DCM solution containing 5-cyano-indole (1.0 g, 7.0

mmol), TEA (1.95 mL, 14 mmol), DMAP (100 mg, 0.8 mmol) at

10 0°C. The resulting solution is stirred for an additional 1

hZ at ambient temperature. The reaction mixture is then

diluted with DCM (50 mL) and washed with HO (x3), and sat.

NaHCO, (x3). The organics were then dried (Na,S0,), and

concentrated in wvacuo. The residue is recrystallized

15 (EtOAc/Hexanes) to provide 2.14 g (82%) of 5-cyano-1-(2-
iodo (carboxyphenyl))indole 250 as a white solid.

'H-NMR (300 MHz, CDCl,) &: 8.56 (d,1H, J = 4.5 Hz), 8.01 (d,

1H, 0 = 8.1 Hz), 7.91 (s, 1H), '7.71 (4, 1H, J = 8.1 Hz),
7.60 (t, 1H, 0 = 7.5 Hz), 7.50 (4, 1H, J = 7.5 Hz), 7.34
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%! & ()-#/ opgrstuvt X<10%! & ()-#/; 10%! & ()-#{/; 10%! & () - #/;
ing:! & 8-#/ ; ng%ﬂ & ()-#1; 10%!'& ()-#/; IlO%a! & _()-#é; . N
10%! & () -#/ vwxyz{|t X<10%! & ()-#/; 10%! & ()-#/{, 10A@.& ()-#/;
10%! & ()-#/; 10%! & ()-#/; 10%! & ()-#/; 10%3!§L()I-#/, iy 4/ cax
109! & () -#/|}2Z: t X<10%! & (); 10%! & ()-#/; 10/?!§L .()'#//5 mﬂgg@% q
@YR ?<10%!' & (); 10%! & ()-#/; 10%!'& ()-#/; IlO/e. & () e
10%! & () - #WO 0DGSEE & ()-#/ ’?<éoo/(yiel &'(;) 1O(Ve:y&I ((&) 4)#/ " 19)</?008/4P 9,30302

ol &' | e l-&' :
igoﬁlg 8-?/‘3 jligg/eﬁg' ()T? }00/31 §4 @/ 1‘% &3—&-%) 6 %) :10%73&(

10%! & ()-# 3 1@%&- MP- #+6§X @Iy)R MOR TS (JMEt) , 108! 8143 - #/
10%! & () - #/tX<b99ﬁiﬁtﬁ}e#/0fjigmﬂﬁgﬂa - jfb@%é%égboxyphenyl))1ndole
250 (1.0g,2.6mmol), PA(OAc), (59 mg, 0.26 mmol),

5 triphenylphosphine (120 mg, 0.52 mmol), Et,N (0.73 mL, 5.2
mmol), and LiCl (120 mg, 2.8 mmol), in CHCN (20 mL) is
refluxed under N, for 18 h. Upon cooling, 251 crystallizes
out as yellow/green needles. S
H-NMR (300 Mhz, DMSO-d,) & 8.07 (s, 1H), 7.84 (d, 2H, J =

10 8.1 Hz), 7.76 (d, 1H, T = 7.2 Hz), 7.67 (t, 2H, J = 7.9
Hz), 7.47 (t, 1H, J = 7.5 Hz), 7.02 (s, 1H).

MS (+CI, CH,): m/z 245 (MH+), 143.
Compound 251 (74 mg, 0.2 mmol) in MeOH (1.0 mL) is
treated with KOH (1.0 mL, 40% aq) and heated to 60 °C for

15 30 min. The mixture is then cooled to ambient temperature
and diluted with H,0 (10 mL). The aqueous solution is then
acidified with HCl (6 N) to pH = 2.0. The resulting solid
precipitate is isolated, washed with H, 0, and dried in
vacuo to provide 70 mg of 252 (90%) as a white solid.

20 'H-NMR (300 MHz, DMSO-d,) & 8.05 (s, 1H), 7.80 (d, 1H), 7.65
(m, 2H), 7.55 (m, 2H), 7.44 (d, 1H), 6.65 (s, 1H).
MS (Bioion) m/z 261.6 (MH+), 168.9.
Compound 252 (35 mg, 0.13 mmol) in EtOH (2.0 mL) is
treated with NH,OH (66 uL, 1.0 mmol, of a 50% soln. in H,0)
25 and refluxed for 16 h. The reaction mlxture is

—
N K

concentrated in vacuo, and the residue is taken up in EtOH
(4 mL). The ethanol solution is then treated with HC1 (1.0
mL of a 4 N soln. in Dioxane) and heated to 60 °C. At this
point Zn dust (65 mg, 1.0 mmol) is added and the reaction

30  mixture is allowed to stir for 16 h at 60 ocC. The
resulting solution is then cooled and filtered. The
filtrate is concentrated and purified by HPLC (C,;
H,0/CH,CN) to provide 15 mg (35%) of 253 (Example 836, Table
IIT) as a white powder.

3 H-NMR (300 MHz, DMSO-d,) 8: 11.99 (s, 1H), 9.18 (s, 2H),

8.80 (s, 2H), 8.12 (s, 1H), 7.77> (d, 1H), 7.63 (m, 2H),
7.53 (m, 3H), 6.67 (s, 1H).
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10%! & ()-#/; 10%!& ()-#/; 10%!& ()-#/; 10%!& ()-#/;

10%! & ()-# t X<10%! & ()-#/; 10%!'& ()-#/; 10%!'& ()-#; 10%!'& ()-# ;
10%! & ()-#/; 10%! & ()-#: 10%!' & ()-#/; 10%!& ()-# ~ > 10%! &'&b
10%! & ()-#/: 10%!& ()-#: 10%!' & ()-# eqX @yR ?; 10%!'4d B) JJ

10%! & () - gvpoy;;g{%l & ()-#/: 10%! & ()-#/; 10%! & ()-#/; 10%! &

10%! & () -

%l & ()-#/; 10%! & ()-#/: 10%! & ()-#/: 1@%“%9(3?30,&/

10%! & () -M6 7 (A00BY & ddlad; AOve & (N0 Mt : m/ D%H0 1 ) M) .
10%! & ()-#/; 10%! & ()-#/# 10%! & ()-#/eqX @YR X< ; 10%!; 10%!'& ()-#:
109! & ()-#/; 10%!& ()-#1; 10%!& ()-#/; 10%!& ()-#/;

O

Compounds 253 where R represents a protected hydroxy

group or other appropriate R' substituents and R represents

5 OH can be derivatised at the .R' position by converting the

hydroxy group to an alkyl hydroxy group with or without a
functional group, as indicated in Scheme LXX below:

Scheme LXX
10
I) Mel, KgCO3 R
OR " CN o
ROH, PPhs , DEAD
. X
OR

I) BFCHQCOQMG, K2C03
then 40% KOH, MeOH, THF

[5-(6-Chloro-5-cyano-l-methansulfonyl-1H-indol-2-yl)-6-(2-
15 methoxyethoxymethoxy)biphenyl-3-yloxylacetic acid ethyl
ester 260

A mixture of 6-chloro-2-[5-hydroxy-2-(2-

methoxyethoxymethoxy) biphenyl-3-yl}l-l-methansulfonyl-1H-

20 indole-5-carbonitrile (7.0 g, 13 mmoles) and K,CO, (5.5 g, 23

mmoles) in acetonitrile (200 ml), was mixed with NaI (0.5 g)

and bromoethyl acetate (1.6 ml, 14 mmoles). The mixture was

stirred for about 18 h at ambient temperature, concentrated,

the residue was dissolved in ethyl acetate (400 ml) and

25 washed with brine. The organic layer was dried (MgS04),

filtered and concentrated to afford 8.0 g (98%) of the title
compound as a brown foam.

Removal of protecting mesyl group at teh R' position was

accomplished by mehtods known to one skilled in the art.

30 Compounds where R' represent a substituent comprising a

» carboxylic acid group can be converted to corresponding

amides using the procedures outlined in of Scheme C above.
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10%!' & ()-#/; 10%! & ()-#/*tX< egX @YR, 10%! & ()-#/; 10%E!&f()-#/5
10%! & ()-#/; 10%! & ()-#/pT4 e; 10%!'& ()-#/; 10%! & ()-#/,; 10@@!&}()-#/;
10%!' & ()-#/; 10%! & ()-#/; 10%!'& ()-#/; 10%'& ()-#/pT8 e; 10%! & ()-#/;
10%!' & ()-#/; 10%!& ()-#/; 10%!'& ()-#/; 10%! & ()-#/; 10%!'& ()-#/;
10%!' & ()-#/ ~">; 10%! & ()-#/; 10%!' & ()-#/; 10%E'&f() #/eayaﬁﬁi
10%! & () -#/ _C, 10@@'&T() #/; 10%!' & ()-#/; 10%!' & ()-#/ 20@3
10%! & () - #WO AWP58868 () - #/ 10%3' & ()-#l"! #% ( IC 10%3' &' géW#I%T/;(J§99§/(,302
1 1 I 1 0 1 e 1

18:;:: g 8_3 (*10'1({%' &% ds oflol-égrx%uﬁg #f %éeel% l?( represents a halo

' group can be synthesized as outlined in Scheme LXXI below:

SchemevLXXI

Formula I Formula I

10 (4~-Hydroxy-phenyl) ~acetic acid methyl ester

4-Hydroxyphenylacetic acid (126 mmol, 19.2g) . was
dissolved in MeOH (400 ml) and the resulting mixture was
cooled in an ice bath (0° C) under under N, atmosphere. The
15 cooled reaction mixture was saturated with HC1 (gas) and the
reaction mixture then was refluxed for 2 h or until all the
stating material was completely consumed. The reactin
mixture was concentrated and the resulting residue was
dissolved in ether, washed with water, brine, dried (Na,So, )
20 and concentrated to yield a light colored oil (24.7 g). The
purity of this crude material was 95% by HPLC and underwent

no further purification prior to the next step.

HPLC (254 nM, r.t.= 7.1 min., 1-90% MeCN/H,0, 0.05% TFA)
25 NMR ('H-300MHz, DMSO-d,) : 8 7.1 (4, 2H), 6.7 (d, 2H), 6.0
(bs, 1H), 3.7 (s, 3H), 3.5 (s, 2H).
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L 10%! & ()-#/; 10%!& ()-#/: 10%!'& ()-#/: 10%! & ()-#: 10%! & ()-#/:
10%! & ()-#/: 10%! & ()-# 46789 y] A%gG 10%! & ()-#/: 10%! & ()-#/:
10%! & ()-#/ eqX @yR 10%! & () - #/ : =>?@BCoS7: 10%! : O%al &'() #/
10%! & ()-#/; 10%!& ()-#; 10%!'& ()-#/; 10%!& ()-#/;
10%! & ()-# Q0S7; 10%!; 10%! & ()-#/; 10%! & ()- #/

%? P %’/ 3R’g%al

10%! & ()-#

e & ()-#: 10%!& ()-#: 10%!' & ()-#/1JLN

10%! & () - H3- Foasele 4-hydroxy0ahiesiv(l) ~dced Xc Gry RRFRAAGL ’7€$téf)%?3)
10%! & ()-#/; 10%!& ()-#/; 10%!& ()-#/; 10%!& ()-#/; 10%! & ()-#/;
10%! & ()-#/\~° bdf h_27; 10%!; 10%!' & ()-#/: 10%! & ()-#l

10

O

15

20

)

30

35

~“methyl ester from above (126  mmol, 21lg) was
dissolved in acetonitrile (650 mL) to form a solution. This
solution was mixed with triethylamine (3.4A eq, 60 ml),
magnesium dichloride (1.6 eq, 19.7 g), paraformaldehyde in
several portions (6.8 eq, 26 gr) to form a vyellow mixture.
The yellow mixture was refluxed for 3.5 hours at which time
TLC revealed that all the starting material was consumed.
The reaction mixture was acidified with 6 N HC1,
concentrated and extracted with ether (3x150 ml). The ether
extracts were washed with water, brine, dried (Na,SO,) and
concentrated to yield 23.6g (96%) of crude product.

NMR  ('H, DMSO-d,): & 10.6 (s, 1H), 10.4 (s, 1H), 7.5 (s,
1H), 7.4 (d, 1H), 6.9 (d, 1H), 3.62 (s, 2H), 3.59 (s, 3H).

(3-Bromo-5-formyl-4hydroxy-phenyl)-acetic acid methyl ester
(4)

The salicylaldehyde from above (122 mmol, 23.6 g) was
dissolved in 120 ml acetic acid. Bromine (1.9 eqg, 12 ml) was
added drop wise over 30 minutes and the dark solution
stirred overnight under N,. Volatiles were removed under
reduced pressure, the residue dissolved in ether, washed
with water followed by brine. The organic layer was dried
(Na,80,) and concentrated under reduced pressure to yield an
0il (32.2 @) (97%).

NMR ('H, DMSO) : & 11.1(bs, 1H), 10 (s, 1H), 7.8 (s, 1H),

7.6 (s, 1H), 3.7 (s, 2H), 3.6 (s, 3H).

.[3-Bromo-5-formy1—4-(2-methoxy-ethoxymethoxy)—phenyl]-acetic

acid methyl ester (5)

A solution of the aryl bromide (4) (118 mmol, 32.2 g)
was dissolved in chloroform (550 ml) was mixed with DIPEA
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by rapid drop wise addition of
MEM-Cl (2-Methoxy-ethoxymethyl chloride, 1.19 eq, 16 ml).
The resulting reaciton mixture was stirred for 8-12 h. The
reaction mixture was concentrated, and diluted with ether.
The ether mixture was washed with 0.5 M KHSO, followed by
saturated NaHCO, and brine. The organic phase was dried
(Na,S0, and concentrated to give a crude oil (43.2g) 91%
pure by HPLC, no further purification performed.

HPLC 254 nm, r.t. = 8.0 min., 1-90% MeCN/HO, 0.05% TFa).

NMR ('H, CpCl,): & 10.3 (s, 1H), 7.8 (s, 1H), 7.7 (s, 1H),
5.3 (s, 2H), 3.9 (d, 2H), 3.65 (s, 2H), 3.5 (4, 2H), 3.4
(s, 3H).

[5-formyl-6-(2 ~-methoxy-ethoxymethoxy) -biphenyl-3-yl]-acetic
acid methyl ester (6)

The arylbromide (5) (118 mmol, 42.6 gr) was dissolved

in about 430 ml of toluene in a 1 L flask to which 150 ml of
2M K,CO, was added followed by 5.0 g (0.037 eq) of PA(PPh,),.
After the addition of phenylboronic acid (2.0 eg, 29 gr) the
flask was heated to 70°C and the mixture stirred for 5 hours.
HPLC of the reaction mixture indicated that the arylbromide
had completely reacted and a dominant less polar moiety
(89% pure, r.t.= 8.5 min., 1-90% MeCN/H,0, 0.1% TFA) was
observed.
The organic layer from the reaction mixture was isolated,
concentrated and diluted with ether. The ether mixture was
washed with water, brine and dried with Na,S0,. The
resulting organic layer was concentrated and the residue
obtained was purified by silica gel column, 30%
EtOAc/Hexane to yield 23.7g, 66% of the title compound.

NMR  (H, DMSO-d,): & 10.3 (s, 1H), 7.65 (s, 1H), 7.59 (s,
1H), 7.5-7.3 (m, 5H), 4.8 (s, 2H), 3.8 (s, 2H), 3.6 (s,
2H), 3.4 (4, 2H), 3.2 (4, 2H), 3.1 (s, 3H).

MS: (ESI ,Sciex) m/z = 357.4
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{i) [5—(6-Chloro—5-cyano—1-methanesu1fony1-1H-indol—2-yl)-6-
hydroxy- biphenyl-3-yl]-acetic acid methyl ester (16)
15
The indole (15) was dissolved in 80 ml methanol treated
with 80 ml of 4 N HCl/dioxane at ambient temperature for
about 2h. TLC analysis indicated that all the starting
material was consumed and a new product had formed (R, =
20 0.30, 40% EtOAc/ Hexane). Volatiles were removed by rotary
evaporation, the residue was dissolved in ethyl acetate
which was washed three times with water followed by brine.
After drying with Na,SO, , concentration gave a crude residue
of 3.8g, 84% pure by HPLC (254 nm).
25

NMR ('H, DMSO-d,): & 8.2 (s, 1H), 7.9 (s, 1H), 7.6-7.4 (m,
TH), 7.3 (s, 1H), 6.7 (s, 1H), 3.7 (s, 3H), 3.6 (s, 2H),
3.3 (s, 3H).
MS: (ESI,Sciex): M = 495,

30
[5-(G-Chloro-s-cyano-lH-indol—z-yl)-6-hydroxy—bipheny1—3-
Yl]l-acetic acid (17)

The phenol (16) (4.3g, 8.7 mmol) was dissolved in 40

35 ml methanol and 15 ml water. To this was added 32 ml of 14 N
NaOH (aq) and the solution was stirred for two hours at
ambient temperature. HPLC indicated that all the starting
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Acetic anhydride (1.1 eqg, 0.77ml, in 7 ml of AcOH) was

added drop wise to a stirring solution of 3g of 18 in 34 ml

of acetic acid at ambient temperature under N, over several

30 minutes. HPLC 15 minutes thereafter indicated formation of a
hydrophobic product. A catalytic amount of Pd4/C (10% w/w)

was added to the reaction mixture and teh reaction vessel

then was charged with H, (atm.). The reaction mixture was
agitated for about 1.5h. The agitated reaction mixture was
35 passed through a  celite pad. (rinsed with AcOH). The

filtrate was diluted with ethyl acetate to yield a
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The cyano-indole was dissolved in 300 ml dry EtOH in a
1 L flask fitted with a drying tube. Twenty (20) equivalents
of hydrbxylamine'HCl (54g) and K,CO, (107g) were added and the

- mixture refluxed overnight. The product was observed by HPLC
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as was a significant amount of the starting indole. An
additional 10 eq of both hydroxylamine'HC1 and K,CO, were
added and the reaction mixture refluxed for an additional 8-
12h. HPLC indicated the reaction had progressed, with about

5% of the starting material remaining. The so0lid was

separated and the filtrate concentrated to vyield residue.
The residue was diluted with ethyl acetate, washed with
water, the organic layer was dried (Na,S0O,) and concentrated
under reduced pressure to yield compound 260.

LC.MS.ESI (Sciex) : m/z = 466
HPLC (r.t.= 7.46 min, 254 nm, 1-90% MeCN/H,0, 0.05% TFA)

6~-Chloro-2-[2- (2—methoxy—ethoxyméthoxy) -biphenyl-3-yl]-1H-
indole-5-carboxamidine 262

Compound 260 was dissolved in AcOH (50 ml) and diluted
with acetic anhydride. After about an hour the formation of
compound 262 was observed. The reduction of the acetylated
hydroxyamidine was performed in situ by addition of 2g
(0.05 eq) of Pd/C (palladium on activated carbon, 5% dry
weight) and charging the flask with H, (1 atm). After six
hours amidine formation was observed. The reaction mixture
was passed through a celite pad, the clear filtrate
concentrated to a residue which was purified by silica gel
column (5% MeOH/ 2.5% AcOH / DCM to 10% MeOH/ 5% AcOH /
DCM), the pure fractions concentrated to give 6.0 g (35%) of
product 263. ‘
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The product 263 (13.3 mmol) was dissolved in 50 ml of
dry MeOH and SOblml of anhydrous 4 M HCl/dioxane at r.t.
under N,. After a‘gitating the reaction mixture for about an
hour, the starting material was consumed and product
formatin was observed by HPLC at r.t. = 7.25 min (254 nm,
1-90% MeCN/ H,0, 0.05% TFAa). The solvent was removed under
reduced pressure, to yield a foamy oil. The foamy o0il was
diluted with 0.5 m HCl1 (ag) to from a precipitate. The
precipitated solid was isolated and dried to yield the title
compound (2.7 g).
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Cs10% & ()-/10% & ()-/10% & ()-/10% & ()-/ 0% & ()-/10% & ()-/10% & ()-/678
L <> D$10N & ()-/10% & ()-/ G

Cs10% & ()-/10% & ()-/10% & () -/ >?@BCDFt X8109%40% & () -/ 10% & () -/ 10% & () -

1109% & ()-/10% & ()-/10% & ()-/10% & ()-/FG JKM " @X810%.0%& ()-110% & () -

I

Cs1099 & () -/ 109% & () -/ MOQSUWY_?81094.0% & ()-/109% & () -/ 10% & @ ‘)%%2908 /

109 & () -/ 108G @/asyse Y[ ]~ _" W ?7810%0% & ()-/10% & ()-/ PCT/US99/30302 .
Cs10% & ()-/10% & () -/ bcdef ghoS71094.0% & () -/ &10% & () -/ &10% & () -/ 10% & (

)-110%9 & ()-/10% & ()-/10% & ()-/hijklt}dD$10% & ()-/10% & ()-/10% & ()-/)1

0% & ()-1

Cs/()lo%gz& <§G/{} 210% & 109 & ()-/10% & ()-/10% & ()-/10% & ()-/10% & ()-/10%

& ()-/]\<?109% 10% & ()-/109% & ()-/10% & ()-/10% & ()-/ &

Cs_?10% 10%) f—r—H+099-8~()—i-3+094-8( ) +1004-& (Il 100 L() /10% & () -/ dH, 10%
& ()-110%9& {)-1109 & ()-/10% & ()-/)10% &|()-/ & Cq
Cs10% & ()-/ o%&() / 109 & |() -/ s109% & ()-/{10% & ()-/ hHG{
Cs10% & ()-/ L0 &{() -/ 109 & |()-/10% & ()-/140% & ()-/10% & ()-/ 7THE &
Cs109% &' () -/ 8% &|'F) - Flo%&'%’i-llo%éﬁ()-/ i
1 #% )1 L, 1099 R ()-4110%9 & ()-/[L0% & ()4/10% & ()-/10% & ()-/10% & ()-/10% & (
y-1)+-101W I |, 1109 & |()-/ ¢
Cs10% & () -/ [0 & ()= TOW & () =7 IT23456 78T XJTT095 &4/ 10%W & ()-/10%W & ()-/1
0% & ()-/10%.& ()1/10% & ()-[/10% & ()-/89: ;
<>@D$10% & [ - /1%@:@)-/10%&'()-/@ i
Cs10% & () - / o & O aBDRHIE 2109 &1H09%)&HO—+10%-&] () - / 10% & () - /10%&(()
/109 & ()-/10% &) () -|/ LNOQTW [ ; 210% 10% & (|)-/ 10% & {)-/10% & ()-/ g )
Cs10% & () -/ ] " ctB_qThv) 109% () -/ 108 & ()|g/ 109 & ()-/10% & ()-/10% & () -/
10% & ()-/hl poru{|;210% 10%|& ()-/10% & ()-4/10% & )]/ &
Cs10% & ()-/hix{~_P10%) 10% &]()-7/10% & ()-/J0% & ()-/10% & ()-/10% & ()-/10%
)& ()-1{[; ?1p%) 10p4°& &) -/ 109 ()-/1%&'()57‘6{
@10%&'()-%910%500 () - I|B0N & () 1F10% 88() -/ 10% & ()-/10% & ()-/10% & (
)-/| [ NA41010f40' 1 <§10%&'%-)10% %()-/c% Cs10% ¢ () -/ aA41010" XK
1098 & ()-- /XK . 1{08 &() - -/ XK . 109 &) - -/ |¥10% & () 10% () -
109% & () -3 410105 XHO. 109 & ) - - / XK|wy 1098 &55() - -/ XK 1098 & () - -/ XK
109% & () - - | pa—PA-8—~—FHK—209%-&-—FBB241010- XK . 10% & ()--/ XK
109 & ()--/IXK . 1p%8 & ()--/ XK
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% & ()--/-A0$ &Q+_?41010' XK . 109% & () XK . 10% & ()--/XK . 109 & ()--/ XK
ii8£§-8 -;XK ?10%@()--/XK.10%&'()--/bB’?41010'XK 10%&()--{)XKI "
1098 & ()--/XK . 109 & ()--/ XK .109% & ()--/- Ao$ &@'941010»4( jﬁﬁ%o

L1096 & ()--/ XK . 109% & ()--/ XK . 10% & ()--/ XK . 10%&8)'7/X

. 10% & () - -woRe43ess. 10% & ()--/ XK . 10%&()--/x(|)< 10/6&(())-:@%%%&0302
. 10% & ()--/ XK . 10% & ()--/-Ao$ &QH $& ?4XK . 10% &XK . 10% & (J-*
L1098 & ()--/ XK .109% & ()--/XK . 109% & ()--/ XK . 10% & ()--/ XK

109 & () --/ &)+ 024 _24XK .109% &XK . 108&& €01 -/ XK . 109% & () --/ XK

! () - - () --145689: : fJ. 4XK
L10% & ()- - 109 %aé.% XK 10%&(; IXK . 109% & ()
. 10% & E)--é‘éﬁ““ld@ )G XK 31Ga WoRY - IBXK 2HIO% &: 04 - -(6XK 2H) , 7. 05-

.10%&'()--7/.-2/@0$(1&Q+7H3@CDA3@(K7.55 (m, 2H), 8.15 (s, 1H), 8.77 (s,

5 2H), 9.21 (s, 2H), 9.42 (s, 1H), 11.75 (s, 1H), 12.33
(br.s, 1H).
Mass (ESI) M'+1: Calculated: 477.8, Obs.: 478.3.

Ex. 802
10 'H-NMR (d,-dmso)d : 9.32 (s, 1H), 9.14 (s, 2H), 8.74 (s,
2H), 8.08 (s, 1H), 7.5 (m, 4H), 7.11 (m, 6H), 4.09 (s, 2H),
2.69 (t, 2H, J= 7.4 Hz), 2.48 (t, 2H, J= 7.4 Hz).
(i) Mass (LRMS) M'+1: Calculated: 491.08; Obs.: 492.7.

15 Ex. 803

'HNMR (300 MHz, DMSO-d,) & 11.77 (s, 1 H), 9.24 (s, 1 H),
5.14 (s, 2 H), 8.75 (s , 2 H), 8.05 (s, 1 H), 7.56 - 7.52

(m, 2 H), 7.44 (s, 1 H), 7.04 - 7.15 (m, 5 H), 4.07 (s, 2
20 H), 2.2 (s, 3 H).

MS (ESI) Calc for C,H,BrN,0O: 448.11, Found: MH+ 448.9

Ex. 804
'H-NMR (d,-dmso)$ : 8.1 (s, 1H), 7.8 (d, 1H, J = 2.41 hz),
) » 7.58 (d, 1H, J = 10.18 Hz), 7.52 (d, 1H, J = 10.2 Hz), 7.32
B (d, 1H, J = 2.41 Hz), 7.2-7.0 (m, SH), 4.1 (s, 2H).
Mass (ESI) M'+1: Calculated: 497.01, Obs.: 499.9.

Ex. 805
30 'H-NMR (d,~dmso)&:11.7 (s, 1H), 9.4 (s, 1H), 9.2 (s, 2H),
8.7 (s, 2H), 8.06 (br.s, 1H), 7.55 (dd, 1H, J = 8.57 Hz),
7.50 (d, 1H, J = 8.59 Hz), 7.28 (d, 1H, J = 1.52 Hz), 7.2-
7.05 (m, 5H), 6.98 (d, 1H, J = 1.55 hz), 4.1 (s, 2H), 2.2
(s, 3H). .
35 Mass (ESI) M'+1: Calculated: 389.88, Obs.: 390.1.

149



.10% &
.10% &
10% &
. 109 &
.10% &
.109% &
.10% &
10% &
.10% &
.10% &
.10% &

5

10

15

20

25

30

35

()
()-
()-
()-
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()
0)

-/ A0$ &Q+XK . 1098 & ()--/XK .109% & ()--/XK .10% & ()--/ XK

-/ DFHILNP_?XK . 10% & ()-XK . 10% & ()--/XK .10% & ()--/ XK
SIXK . 109 & ()--/ XK .10% & ()--/XK .10% & () - -/ PRTVXZ_?XK

XK . 1098 & ()--/XK .109% & ()--/XK .109% & (
S/ XK . 109 & ()--/Z[\] bef F&XK .109% & ()--/XK .10
SIXK .10% & ()--/XK..10% & ()--/-Ao$ &Q+ehj nopgc

)= XK . 109 & ()--/ XK

d& YUN 2603

- (WG00/35086 & () --/) XK . 10% & ()--/ XK . 109 & () - - / XiecTi086oRiofor- - | XK

S-~-carboxamidine

~- /XK .10% & ()--/qrsunybBGXK . 10% & (XK .10% & ()--/ XK
~o /XK .10% & ()--/ XK .10% & ()--/-A0$ &Q+y{} 2?XK .10% &XK
~ /XK . 10% & ()--/ XK . 10% & ¥+ -80K . 1094 & ()--/ XK . 10% & ()--/ XK

" AKX (d,~dmso) 8 3.52 (s, 2H), 7.11 (s, 1H), 7.47-7.62
(d, 4H), 8.79 (s, 2H), 9.15 (s, 2H), 9.60 (br.s, 1H), 11.86
(s, 1H).

Mass (ESI) M'+l: Calculated: 387.6, Obs.: 388.2.

Ex. 808
'H-NMR (d,-dmso)d 8.05 (s, 1H), 7.6-6.9 {(m, 10H), 4.1 (s,
2H) .
Mass (ESI) M'+1: Calculated: 375.11, Obs.: 375.9.

Ex. 809
'‘H-NMR (d,-dmso)8 : 3.38 (s, 2H), 6.96 (s, 1H), 7.45-7.64
(m, 4H), 8.18 9s, 1H), 8.83 (s, 2H), 4.20 (s, 2H), 9.58
(br.s), 11.91 (s, 1H).
Mass (ESI) M'+1l: Calculated: 387.2, Obs.: 386.09.
Ex, 810 2~ (3-Bromo-2-~hydroxy-5-methyl-phenyl)-1H-indole-

'H NMR (DMSO-d,) & : 9.16 (s, 2H), 8.70 (s, 2H), 8.14 (s,
1H), 7.61 (4, 1H, J = 8.66 Hz), 7.58 (d, 1H, J = 1.49 Hz),
7.54 (dd, 1H, J = 8.66 Hz), 7.41 94, 1H, J = 1.24 Hz), 7.14
(s, 1H), 2.30 (s, 3H).
MS: 343.03(calc); 344 (obs.)

Ex. 811
'H-NMR (d,-dmso)8: 11.8 (s, 1H), 9.7 (s, 1H), 9.2 (s, 2H),
8.8 (s, 2H), 8.12 (s, 1H), 7.6 (d, 1H, J=8.62 Hz), 7.57
(br.s, 1H), 7.52 (4, 1H, J=8.73 Hz), 7.24 (br.s, 1H), 7.16
(s, 1H), 2.3 (s, 3H).
Mass. (M'+1): Calculated: 299.08; Observed: 279.8.
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1096 &XK . 10% & () --/ Ao$ &QHXK . 1098 & ()--/ XK . 10% & ()--/ XK
L1098 & ()--/_?XK . 109 &XK . 109% & ()--/ XK . 109% & ()--/ XK . 10% & ()--/ XK

1098 & ()--/XK . 1098 & ()--/ XK . 109% & ()--/}aA?XK . 109 &XK . 1098 K
.10%&'8--/A0$ QXK . 109 & () --/ XK .10% & ()--/_2XK . 10% j‘U(I\i dﬂé
1098 & () - -WSQ0/338864 & ()--/ XK . 1098 & ()--/ XK . 10% & () - - | XKpctRKbdadadz - / XK

' - : '()--/Ao%
109 & () - -/ a@AgXKg1 3098 gxKs . A0 ﬁg& é) 10@6& (
&QHXK . 1096 & ()--1_?XK %%( %égf?‘.ﬁi’(()%/é 91’? %ﬁ%%%]@l 3
109% & ()--/XK .10% & ()--/ XK . 10%egbpyamifkne10% & ()--/ ’>XK . 10% Ao$
&}XK.1@%&X)wJXK.1@%&X)~JXK.1@%&X)~JXK.1@%&X)-J dDXK
'H NMR (CD,OD ) &: 8.14 (d, 1H, J = 1.7 Hz), 7.74 (d, 1H, J
5 = 2.7 Hz), 7.63 (d, 1H, J = 8.1 Hz), 7.57 (dd, 1H, J = 1.7,
8.1 Hz), 7.4 (d, 1H, J = 2.7 Hz), 7.25 (s, 1H).
MS: 319.0 (calec.); 319.7 (obs.).

Ex. 813
10 ’H-NMR (d,-dmso)8 : 12.1 (s, 1H), 10.21 (s, 1H), 9.2 (s,
2H), 8.8 (s, 2H), 8.32 (s, 1H), 8.2 (s, 1H), 8.1 (d, 1H, J
= 1.98 Hz)8.05 (s, 1H), 7.6 (d, 1H), J = 8.56 Hz), 7.55
(\) (dd, 1H, J = 8.67 Hz), 7.46 (s, 1H), 7.2 (s, 1H).
Mass (ESI) M'+l: Calculated: 372.04, Obs.: 372.8.
15
Ex. 814
'H-NMR (d,-dmso)8 : 11.7 (s, 1H), 9.1 (s, 2H), 8.69 (s, 2H),
8.49 (s, 1H), 8.0 (s, 1H), 7.6-7.4 (m, 2H), 7.2-7.0 (m,
5H), 6.99 (d, 1H, J = 0.5 Hz), 6.86 (d, 1H, J = 1.32 Hz),
20 4.1 (s, 2H), 2.25 (s, 3H), 2.15 (s, 3H).
Mass (ESI) M'+1l: Calculated: 369.46, Obs.: 370.1.

EX. 815 2-(3,5-Difluoro-2-hydroxy-phenyl)-1H-indole~-5-
carboxamidine
25

5') MS: 287.1 (calc.); 287.8 (obs.).

Ex. 816
'H-NMR (d,-dmso)8 : 11.7 (s, 1H), 9.75 (s, 1H), 9.15 (s,
0 2H), 8.69 (s, 2H), 8.19 (s, 1H), 7.82 (s, 1H), 7.57 (4, 1H,
J = 8.57 Hz), 7.55-7.4 (m, 2H), 2.25 (s, 2H).
Mass (ESI) M'+1l: Calculated: 420.98, Obs.: 424.6.

35
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109 AXK . 1098 & ()--/ XK . 109 & ()--/ XK . 109 & ()--/ XK . 10% & ()--/ XK

L1098 & ()--/ XK . 109 & ()--/1#)- ?XK .109% AXK . 109% & ()--/ XK .10% & ()--/ XK
1098 & ()--/XK . 109 & ()--/XK .109% & ()--/XK . 109 & ()--/-/57BEJ_?XK

109 AXK . 109 & ()--/ XK . 109% & ()--/ XK . 109% & ()--/ XK . 10% & () --/ XK
.109% & ()--/ XK .109% & () - -/ JLNOPR} aA?XK . 109 AXK . 10%&()15)(?(%\'&@3
L1098 & ()--/A0$ &Q+XK . 109 & ()--/XK .109% & ()--/R[ fhmsu_?

.10%&'()--v(/6|60/35‘s@8/é&'()--/XK 10% & ()--/XK . 10%&'()--/X|<pc3,ﬁ3§9&3¢3),2 / XK
30 & () eCenion B kbt s et
.10%&'()--/XK 10%&'()--/XI€'
'H NMR (DMSO-d,) : d 9.12 (s, 2H), 8.70 (s, 2H), 8.11 (4,
s 1H, J = 1.68 Hz), 7.70-7.77 (m, 1H), 7.63-7.46 (m, S5H),
7.24 (4, 2H, J = Hz), 7.09 (s, 1H), 2.32 (s, 3H).
MS: 347.11(calc); 348.0 (obs.).

Ex. 818
10 ‘H-NMR (d,-dmso)d : 11.8 (s, 1H), 9.9 (s, 1H), 9.2 (s, 2H),
8.7 (s, 2H), 8.2 (s, 1H), 8.0-7.4 (m, 3H), 7.2 (s, 1lH), 3.5 |
(s, 2H), 2.2 (s, 3H). : (:3
Mass (ESI) M'+1l: Calculated: 369.18, Obs.: 400.9.

15 Ex. 819
'H-NMR (d,-dmso)8§ :12.0 (s, 1H), 10.0 (s, 1H), 8.8 (s, 2H),
8.15 (s, 1H), 7.95 (4, 1H, 2.38 Hz), 7.76 (d, 1H, J = 2.33
Hz), 7.60 (d, 1H, J = 8.44 Hz), 7.55 (d, 1H, J = 8.47 hz),
7.24 (s, 1H).

20 Mass (ESI) M'+1l: Calculated: 406.97, Obs.: 409.8.

Ex. 821 2-(2-hydroxybiphen-3-yl)-5-amidinoindole
hydrochloride

25 'H NMR (DMSO-d,) &: 11.6 (s, 1H), 9.16 (s, 2H), 8.96 (s, )
1H), 8.15 (s, 1H), 7.74 (dd, 1H, J = 7.67 Hz), 7.64 (&, 1H,
J = 8.66 hz), 7.57-7.35 (m, 5H), 7.25 (dd, 1H, J = 7.67
Hz), 7.12 (s, 1H), 7.11 (t, 1H, J = 7.67 Hz).
MS: 327.14(calc.); 327.7 (obs.).

30
Ex. 822
'H-NMR (d,-dmso)8: 11.7 (s, 1H), 10.3 (s, 1H), 9.1 (s, 2H),
8.65 (s, 2H), 8.05 (s, 1H), 7.53 (m, 1H), 7.3-7.0 (m, 9H),
4.1 (s, 2H).
35 Mass (ESI) M'+1l: Calculated: 375.11, Obs.: 376.0.
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L1098 & ()--/ XK . 109 & ()--/_?XK . 109 AXK . 10% & ()--/ XK .1
L1098 & ()--/ XK .109% & ()--/XK .109% & ()--/ XK .10% & ()--/b
109 & ()--/XK . 1098 & ()--/XK . 109 & ()--/ XK .109% & ()--/-
. 109 AXK . 109% & ()--/)XK .109% & ()--/XK .10% & ()--/XK . 109
. 109 & () - - KKoo/3886 &' () - -/ CCXK . 109% AXK . 10% & ()--/ XK .1
. 10% & ()--/ XK . 10% & ()--/ XK . 10% & ()--/ XK . 10% & ()--/=
&Q+XK 1098 & ()--/ XK . 1098 & ()--/ XK .HBoa%23)--/ XK . 10% &

0% & ()--/ XK
B?XK . 109% AXK

$& SUN L3
dlh (i s

()--/ pT8XK

109K . 1098 MR - (KKam&B8Y6 & (124 XKs, 1088 & §) 5/ (3K 1%10%3&4;& 5%z,

109% & () -/ XK . 10%&'}{()--/XK 10%&'()--/ aBIRK T00A 8"

Hz), 8.19 (s, 1H), 8. 39 (&, 1H, J =
1.2 Hz), 8.61 (d, 1H, J = 1 Hz), 8.84 (s, 2H), 9.21 9s,
5 2H), 12.3 (s, 1H).
Mass (ESI) M'+1: Calculated: 375.2, Obs.: 375.6.
Ex. 825
'H-NMR (d,-dmso)$ : 11.8 (s, 1H), 9.15 (s, 2H), 8.8 (s, 2H),
10 8.1 (s, 1H), 7.85 (d, 1H, J = 1.64 Hz), 7.62 (4, 1H, J =
8.51 Hz), 7.52 (4, 1H, J = 8.45 hz), 7.25 (s, 1H), 7.3-7.2
- (m, 1H), 7.05 (d; 1H, J = 8.73 Hz).
(;) Mass (ESI) M'+l: Calculated: 265.12, Obs.: 285.8
15 Ex. 826
'H-NMR (&,-dmso)8 : 11.8 (s, 1H), 9.2 (s, 2H), 8.7 (s, 2H),
8.2(s, 1H), 8.0-7.4 (m, 3H), 7.2 (s, 1H), 3.6 (s, 2H), 2.2
(s, 3H).
Mass (ESI) M'+1: Calculated: 401.06, Obs.: 401.9.
20
Ex. 827
'‘H-NMR (d,-dmso)8: 11.8 (s, 1H), 9.16 (s, 2H), 8.85 (s, 2H),
8.1 (s, 1H), 7.6 (d, 8.58, J=8.58 Hz), 7.5 (d, 1H, J = 8.64
Hz), 7.4 (s, 1H), 7.1 (s, 1H), 6.9 (s, 1H), 2.24 (s, 3H).
) 25 Mass.: Calc. 279.14; Obs.: 279.8.
Ex. 828 2-(2-Hydroxy-5,4'-dimethyl-biphenyl—nyl)-1H-
indole-5-carboxamidine
'H NMR (DMSO-d,) &: 9.15 (s, 2H), 8.75 (s, 2H), 8.65 (s,
30 1H), 8.21 9s, 1H), 8.13 (s, 1H), 7.63 (4, 1H, J = 8.66 Hz),
7.54-7.51 (m, 2H), 7.43 (&, 2H, 2H), 7.27 (d, 2H, J = 7.67
Hz), 7.11 (s, 1H), 7.04 (4, 1H, J = 1.73 Hz), 2.36 (s, 3H),
2.33 (s, 3H).
MS: 355.17(calc.); 356.1 (obs.). -
35
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.109% & ()--/A0$ &QFXK . 109 & ()--/ XK . 109 & ()--/ XK . 109 & ()--/_?XK
109 & XK . 109% & ()--/ XK . 109% & ()--/ XK .109% & ()--/ XK . 10% & ()--/ XK
1098 & ()--/ XK . 1098 & ()--/!"#(*aA?XK . 109% & XK .109% & () - -/ XK

L1098 & ()--/ XK . 10% & ()--/A0$ &Q+XK . 10% & ()--/*, 03: <> ?XK . 10% & XK
L1098 & ()--/ XK .109% & ()--/XK . 109 & ()--/ XK . 10% & () - - x11< XEE/JWZ@US/XK
110% & ()--/ >BDFIM_?XK . 10% & XK . 10% & ()--/ XK . 10% & ()18

. 109 & () - -WiXK0/35B868 & ()--/ XK . 109 & ()--/ XK . 109 & () - - | TVecTiused¥ds0:
109 & XK . 109 & ()--/ XK . 109% & ()--/ XK . %%@ "()--1 XK .109% & ()--/ XK

o

109% & ()--/ XK . 10% & ()--/hj Kkl rt aA?

XK . 109% & ()--/ XK

L 109% & () - ~HXIMRLOMB &D{E0: / Aa$ BQHK(AL0WE' (I -=/ BYRSTXK 7. D86 & XK1H) |

5

10

15

20

25

30

35

7.34 (dd, 1H, J = 8.75, 2.3), 7.54 (44, 1H, J = 8.59), 7.63
(d, 1H, J = 8.59), 7.98 (4, 1H, J = 2.3), 8.13 (s, 1H),
8.86 (s, 2H), 9.18 (s, 2H), 10.76 (s, 1H), 11.84 (s, 1H).

Mass Bioion (M+H'): Calculated: 329.02; Obs.: 330.5.

_ Ex. 830
'H-NMR (d,-dmso)§ : 11.7 (s, 1H), 10.1 (s, 1H), 9.15 (s,
2H), 8.7 (s, 2H), 8.1 (s, 1H), 7.62 (d, 1H, J = 8.65 Hz), .
7.60 (s, 1H), 7.5 (d, 1H, J = 8.64 Hz), 7.1 (s, 1H), 7.0 €~)
(d, 1H, J = 8.46 Hz), 6.9 (d, 1H, 8.0 hz), 2.25 (s, 3H).
Mass (ESI) M'+1l: Calculated: 265.12; Obs.: 265.9.

Ex. 836

‘H-NMR (300 MHz, DMSO-d,) &: 11.99 (s, 1H), 9.18 (s, 2H),
8.80 (s, 2H), 8.12 (s, 1H), 7.77 (d, 1H, J = 7.5 Hz), 7.63
(m, 2H), 7.53 (m, 3H), 6.67 (s, 1H). MS (+EST); m/z 280.1
(MH+) . calecd. for C H N,0,; m/z 280.1.

Ex. 837 .
'H-NMR (d,-dmso)§ : 11.8 (s, 1H), 9.25 (s, 1H), 9.15 (s, ' )
2H), 8.7 (s, 2H), 8.08 (s, 1H), 7.57 (d, 1H, J = 8.46 Hz),
7.51 (d, 1H, J = 8.57 Hz), 7.44 (4, 1H, J = 1.25 Hz), 7.25
-7.05 (m, 5), .7.0 (4, 1H, J = 1.51 Hz), 4.1 (s, 2H), 2.22
(s, 3H).
Mass (ESI) M'+1l: Calculated: 433.10, Obs.: 434.0.

Ex, 841 3-(4-nitro-benzyl)-2-(3-bromo-2-hydroxy-5-methyl-
phenyl)-1H-indole~5-carboxamidine

'HNMR (300 MHz, DMSO) §: 11.84 (s, 1 H), 9.24 (s, 1 H), 9.11

(s, 2 H), 8.70 (s, 2 H), 8.06 (d, 2 H, J = 7.6 Hz), 8.04

(s, L H, 7.60-7.56 (m, 2 H), 7.36 (s, 1 H), 7.34 (d, 2 H,

J =7.6 Hz), 6.03 (s, 1 H), 4.21 (s, 2 H), 2.20 (s, 3 H).
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.10% & 0818585k0%0 & XK . 10%&'()--/XK 1 - - o
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109 & ()--/1 $&*,0_?XK . 109 AXK . 10%&'()--/XK 108 & ()--/XK
1098 & () --/ XK . 10@6&T()--/XK
Mass (EST) M+1: Calculated: 309.1; Obs.: 309.7.
5
UTILITY
Compounds of the present invention are useful as
inhibitors of proteases, which play a significant role in
10 the progression of cancer. Their inhibitory activity
includes inhibition of wurokinase (uPA) which has been
postulated to have therapeutic value in treating cancer.
{") The compounds of this invention are also useful as
o anticoagulants for the treatment or prevention of
15 thromboembolic disorders in mammals. The term

“thromboembolic disorders" as used herein includes arterial
or venous cardiovascular or cerebrovascular thromboembolic
disorders, including, for example unstable angina, first
or recurrent ischemic attack, stroke, atherosclerosis,
20 wvenous thrombosis, deep vein thrombosis, thrombophlebitis,
arterial embolism, kidney embolisms, and pulmonary
embolisms. The anticoagulant effect of compounds of the

present invention is believed to be due to the inhibition

of Factor Xa (FXa), Factor VIIa (FVIIa), and thrombin.
25 Some of the compounds of the present invention show
§‘) selectivity between uPA and FXa, with respect to their

inhibitory properties. The effectiveness of compounds of
the present invention as inhibitors of Urokinase and
Factor Xa is determined using synthetic substrates and

30 purified Urokinase and purified human Factor Xa
respectively.

The rates of hydrolysis by the chromogenic substrates
were measured both in the absence and presence of compounds
of the present invention. Hydrolysis of the substrates

35 result in the release of the -pNA moiety, which is
monitored spectrophotometrically by measuring the increase
in absorbance at 405 nano meter (nm). A decrease in the
rate of absorbance change at 405 nm in the presence of a
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Factor Xa determinations were made in 50 mM Tris
buffer, pH 7.5, containing 1M NaCl, 5 mM CaCl2, 0.05%
Tween-20, and 1.5 mM EDTA. Values of Ki app. were
determined by allowing 2-3 nM human Factor Xa (Haematologic
Technologies, VT, USA) to react with the substrate (1 mM)
in the presence of an inhibitor. Hydrolysis of the
chromogenic substrate is followed spectrophotometrically at
405 nm for five minutes. The enzyme assay routinely
yielded linear progression curves under these conditions.
Initial velocity measurements calculated from the progress
curves by a kinetic analysis program (Batch Ki; Peter
Kuzmic, BioKin, Ltd., Madison, WI) were used to determine
Ki app.

Urokinase inhibition determinations were made in 50 mM

Tris (pH7.5), 150 mM NaCl, 0.05% Tween-20, 0.002% antifoam,
and 1 mM EDTA. human Urokinase (from American Diagnostica,
CT,USA). Values of Ki app. were determined by allowing 20
nM human Urokinase to react with the Pefachrome substrate
(0.3 mM, Centerchem, CT, USA) in the presence of an
inhibitor. Hydrolysis of the chromogenic substrate is
followed spectrophotometrically at 405 nm for five
minutes. The enzyme assay routinely yielded 1linear
progression curves vunder these conditions. Initial
velocity measurements calculated from the progress curves
by a kinetic analysis pfogram (Batch Ki; Peter Kuzmic,
BioKin, Ltd., Madison, WI) were used to determine Ki app.
Table IV lists inhibition constants (Ki app.) for
representative compounds of the present invention. These

values are for uPA and FXa.
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b ed carriers which are capable of releasing the active
ingredient of Formula I, when the prodrug is administered
to a mammalian subject. Release of the active ingredient
occurs 'in vivo. Prodrugs can be prepared by techniques
known to one skilied in the art. These techniques
generally modify appropriate functional groups in a given
compound. These modified functional groups however
regenerate original functional groups by routine
manipulation or in vivo. , Prodrugs of compounds of Formula
I include compounds wherein a hydroxy, amidino, guanidino,
amino, carboxylic or a similar group is modified.
"Pharmaceutically acceptable salts" is as understood
by one skilled in the art. Thus a pharmaceutically
acceptable salt includes acid or base salts of compounds of
Formula TI. Illustrative examples of pharmaceutically
acceptable salts are mineral acid (hydrochloric acid,
hydrobromic acid, phosphoric acid, and the like) salts,
organic acid (acetic acid, propionic acid, glutamic acid,
citric acid and the 1like) salts, quaternary ammonium
(methyl iodide, ethyl iodide, and the like) salts. It is
understood that the pharmaceutically acceptable salts are

- non-toxic. . Additional information on suitable

pharmaceutically acceptable ' salts can be found in
Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, PA, 1985, which is incorporated
herein by reference.

"Optional" or "optionally" means that the subsequently
described event or circumstance may or may not occur, and
that the description includes instances where the event or
circumstance occurs and instances in which it does not.

. For example, the phrase "optionally is substituted with one

to three substituents" means that the group referred to may
or may not be substituted in order to fall within the scope
of the invention. Thus the term "optionally substituted"
is intended to mean that any one or more hydrogens on a

designated atom can be replaced with a selection from the
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10%! & () - (QE %P sta e compound When the substituent is keto (=0)

then 2 hydrogens on the atom are replaced. "Optional
5 substituents" . unless otherwise indicated, are
independently selected from a group consisting of H; N(R"),
i NO,; halogen; aryl; 0-C,, cyclo alkyl substituted with
RY; guanidino; wurea; thio urea; amidino; para or meta
phenoxy; piperidin-4-yloxy; 4—amino—cyclohexyloxy; 1-(1-

10 Imino—ethyl)—piperidin—4—yloxy; 1-{1-Imino-ethyl) -
pyrrolidin-3-yloxy; 2—Amino—3—methyl—butyryl; 4-

N Acetimidoylamino—cyclohexyloxy; 1-(1-Imino-ethyl) -
(;) pyrrolidin-2-ylmethoxy; 2-(2-Hydroxycarbonimidoyl- pyrldln—
3-yloxy)-ethoxy; 3,4-Dicyano-phenoxy; SC, ., alkyl S-

15 aryl, 0-C,, alkyl, COOR', C(0) -pyrrolidine;

C(O)CH(NH,)CH,0H;  C(O)CH(NH,)CH,Ph;  C(O)CH(NH,) CH,CO0H; O-
pyrrolidine; C(0)-(CH,), -imidazole; 50,-N(alkyl),; C(=N)-C,;
O-piperidine; 2—aminothiazol~5—ylmethoxy; O~-CH,-COOH;
pyrrolidine-2-ylmethoxy; 2,4,6-triamino pyrimidin-5-

20 ylmethoxy; NH-S0,-alkyl; NHC,-C, alkyl; N(C,-C,), alkyl; CF,;
C,..o alkenyl and ¢, ,, alkyl.

The term "alkyl", as used herein, is intended to
include branched and straight chain saturated aliphatic
hydrocarbon groups having from 1 to 14 or the specified

25 number of carbon atoms, illustrative examples of which

/‘ \

; ) include, but are not limited to, methyl, ethyl, n-propyl,
i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, n-pentyl,
and n-hexyl. “Alkenyl" is intended to include a branched

or straight chain hydrocarbon group having one or more
30 unsaturated  carbon-carbon bonds which may occur in any
stable point along the chain, such as ethenyl, propenyl,
and the 1like. The term "alkelene" represents an alkyl
group, as defined above, except that it has at least one
center of unsaturation, i.e., a double bond. Illustrative
35 examples are butene, propene,- and pentene. The term
“cycloalkyl®, ‘"cycloalkyl ring", “cycloalkyl radical® or
"cyclic hydrocarbon" indicates a saturated or partially
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hydrocarbon moiety which is optionally substituted with an

alkyl group. Tllustrative examples include cyclo propyl,
cyclo hexyl, c¢yclo pentyl, and cyclo butyl. The term
"alkoxy" as used herein represents -0C, , alkyl.

The terms "Ar" and ‘“aryl", as used herein, are
intended to represent a stable substituted or unsubstituted
(collectively also referred to as ‘optionally substituted')
six to fourteen membered mono-, bi~- or tri-cyclic
hydrocarbon radical comprising carbon and hydrogen atoms.
Illustrative examples are phenyl (Ph), ~naphthyl, anthracyl
groups, and piperanyl. It is also intended that the terms
"carbocycle* and ‘"carbocyclic* include "Ar", “taryl" as
well as ‘“cyclo alkyl" groups, which are defined above.
"Halogen" or "halo", as used herein, represents Cl, Br, F
or I.

As used herein the term ‘'bicyclic heterocyclic ring
structure" is intended to represent a stable 7 to 10
rembered bicyclic heterocyclic ring which is partially
unsaturated or unsaturated (aromatic, i.e., heterocaryl) and
which consists of carbon atoms and from 1 to 3 hetero atoms
selected from S, 0O, and N, preferably nitrogen atoms. The
nitrogen and sulfur atoms can exist in their respective
oxidized states, while the nitrogen atom can also exist in
its quaternized form. Illustrative examples of the bicyclic
heterocyclic ring structure are 3H-imidazo[4,5-c]pyridine-
2-y1, 1H-imidazo[4,5-c]lpyridine-2-y1, 3H-pyrrolo (3,2~
clpyridine-2-y1, 3H-pyrrolo[3, 2-c]lpyrimidine-2-y1,
thiazolo[5,4-c]lpyridine-2-y1, - oxézolo[S,4—c]pyridine—2—yl,
4H-thiopyrano([4,3-d]oxazole, l1H-indole-2-y1, 1H-
benzimidazole-2-y1, 2,3-dihydro, 1H-indole-2-yl,  2,5-
dihydro-thiopyrano(2,3-blpyrrole, thieno[2, 3-clpyridine,
4,5edihydro—1H—benzoimidazole—2—yl, 1H-
pyrrolo([2,3clpyridine, benzooxazole, 4H~thiopyrano[4, 3-
bl furan, 4,5-dihydrofuro(3,2-blpyridine, 1,7-dihydro-
thiopyrano-[2,3-blpyrrole-2-y1, 1,4-dihydro-thiopyrano-
(3,4~d]imidazole-2-y1, and 1,5~-dihydro pyranol2,3-
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CLAIMS
1. A compound of Formula I

A-B

or pharmaceutically acceptabie salts thereof, wherein

A represents
R6
R7
3=
A
R® Y g0
_ I,

B represents

16 JUN 2003

RB
X
Nl
Y\\RZO
R® |

X and Y independently at each occurrence are selected from NH, N, C or CH, such that

at least one.of X and Y always represents N or NH and Z represents C or N; provided that,

(i) when Z represents N, R’ represents H or C(=NH)NH,;

R! represents OH, halogen, COOH, COO-C} 4 alkyl, O-(CHz)o.;-Ph, N(R'®),, CH,ORY,
C1.¢ halogenated alkyl, O-(CH,);.4-CO-N(R'®),, SC) 4 alkyl, NHSO,C;.salkyl, SO,-OH,
0-S0,-0H, 0-80,-0-C1.4 alkyl, OP(O)(OH), or OPO5C1.4 alkyl;
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R%, R?, R* and R® independently at each occurrence represent H, SH, OR'°, halogen,
COOR', CONR''R?, optionally substituted aryl, optionally substituted heterocyclyl, C4.14

. cycloalkyl-C, 4 alkyl, Cy.4 alkyl aryl, optionally substituted C,.,4 straight chain, branched or

cyclo alkyl, O-(CH,).6-NR'’-(CH,)o.3-R*, NR'’R?**, (CH,),4-NR*R*, (CH,);4-COOR®,
0-(CH2)1.3-CO-het, O-(CH,);2-NH-CO-aryl, O-(CHy);.2-NR'°-CO-NR!’R*,
0-(CH)02-C(0)-NR¥R*, O-(CHy)1.+-COOR"’, O-(CHy),.3-het-R*?, O-optionally substituted
cycloalkyl, O-(CHz)4-NR °-COO-t-butyl, O-(CH,),.+-NR'°R®,
O-(CH2)1.4-NR10-C(O)-Co.3-alkyl—optionally substituted aryl, O-substituted cycloalkyl,
O-(CHa)o.s-optionally substituted aryl, (CHz);.4-NH-C(O)O-(CH,),4+-PhR’R'*, NO,,
O-(CH;)o.4-C(0)-NH-tetrahydro. carboline, NR'°R*, O-(CH,),3-optionally substituted het,
CH,COOCH;, CH=CH-COOCHs;, 5-amidino benzimidazole,

| Q
"'?"‘E_"“(CHz)ow I , or
. 1-2
; L
10 Lo
—3—0——(CH2)0_4"'"CO-NR ~(CHa)o-4 I :
ﬂ » ( L4 Ls

R®and R® independently at each occurrence represents H, halogen, cyano, C.4 alkyl,
Ci.4 halogenated alkyl, NO,, O-aryl or OR'% |
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R’ and R® independently at each occurrencé represents OH, CF3, H, NO,, C;.4 alkyl,
OCi.4 alkyl or O-aryl, halogen, cyano or a basic group selected from guanidino,
C(=ENH)N(R'?),, C(=NH)-NH-NH,, C(=0)NH3,, 2-imidazoline, N-amidinomorpholine,
N-amidino piperidine, 4-hydroxy-N-amidino piperi&ine, N-amidino pyrrolidine, tetrahydro
pyrimidine and thiazolidin-3-yl-methylideneamine; with the proviso that only one of R” and R®
represent a basic group; , |

RY independently at each occurrence represents H, (CH2)9.2~ary1, Cj4 halo alkyl or
Ci1.14 straight chain, branched or cyclo alkyl;

R'" and R? independently at each occurrence represent H or Cr4 alkyl;

R represents R*, Cj.4-alkyl, (CH,)1-3-biphenyl, (CH;)14-Ph-N(SO2-C1-alkyl),,
(CH)1.+-NH-C(0)-R*, (CH,)14-NH-S0,-R*, halogen, COOR',
(CHy)14-Ph-N(SO,-Cpsalkyl), (CHy)1.4-NR'%-C(0)-R%, (CH,);4-NR'-S0,-R%, (CHy), 4-het,
(CHy)1.4-CON(R'9);, (CH2)14-N(R'®)-C(0)-NR°R?*, (CH,);4-N(R!%)-C(S)-NR'°R?* or
(CHy)1.5-COOH; | |

R? represents R'°, (CH,);4-optionally substituted aryl, (CH,)o4OR',
CO-(CH,)1.2-N(R %), CO(CHy)14-OR"®, (CHz)1.4-COOR", (CHy)o4-N(R ')z, SO;R'’, COR",
CON(R')z, (CHz)ou-aryl-COOR'®, (CHp)os-aryl-NR')z or (CH)vs-het-aryl;

R represents (CH2)1.2—Ph—O—(CH;)o.z-het-R3°, C(O)-het, CH,-Ph-CHy-het-(R*), 5;
(CHa)y4-cyclohexyl-R*, CH,-Ph-O-Ph-(R>%),.;, CH,-(CH,OH)-het-R*°,
CH,-Ph-O-cycloalkyl-R*!, CHp-het-C(0)-CHz-het-R* or CH,-Ph-O-(CH,)-O-het-R*;

R* represents SO,N(R'%),, H, NHOH, amidino or C(=NH)CH3;

R represents R*, amino-amidino, NH-C(=NH)CHj or R'?;

R* represents H, C(0)-CH,-NH; or C(0)-CH(CH(CH3),)-NH,;

R* and R* independently at each occurrence represent R'’, (CHz)o4-Ar, optionally
substituted aryl, (CH3)o.4 optionally substituted heteroaryl, (CH3)1-4-CN, (CH2)1-4—N(R1°)2,
(CH,)1.4-OH, (CH,)14-SO5-N(R'),; alternatively |

R* and R along with the nitrogen atom that they are attached to forms a 4 to 14 atom
ring structure selected from tetrahydro-1H-carboline; 6,7-dialkoxyoxy-2-substituted
1,2,3,4-tetrahydro-isoquinoline,
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R represents R'%, S0,-R!?, COR! or CONHR';

E represents a bond, S(0)o.2, O or NR'®; and

Q,0, Q%4 Q%L 12 P and L* independently at each occurrence represent N-natural
ot unnatural amino acid side chain, CHR'®, O, NH, S(O)2, N-C(O)-NHR'®, SO,-N(R'%),,
N-C(0)-NH-(CHa):4-R%, NR', N-heteroaryl, N-C(=NH)-NHR'® or N-C(=NH)C}.4 alkyl;

R%* represents OH, NH; or SH; _

wherein within said R?, R3, RY RS R7, R®, R®, R1®, R R* and R* any aryl groups
present are selected from the group consisting of phenyl, naphthyl and anthracyl, any
heterocyclyl or het groups present are selected from the group consisting of thienyl, furyl,
pyrrolyl, indolyl, pyrimidinyl, isoxazolyl, purinyl, imidazolyl, pyridyl, pyrazolyl, quinolyl,
pyrazinyl, piperidinyl, 1,4-dioxanyl, morpholinyl, 3H-imidazo[4,5-c]pyridine-2-yl,
1H-imidazo[4,5-c]pyridine-2-yl, 3H-pyrrolo[3,2-c]pyridine-2-yl, |
3H-pyrrolo[3,2-c]pyrimidine-2-yl, thiazolo[5,4-c]pyridine-2-yl, oxazolo[5;4-c]pyridine-2-yl,
4H—thiopyrano[4,3»d]oxazolyl; 1H-benzimidazole-2-yl, 2,5-dihydro-thiopyrano[2,3-b]pyrrolyl,
thieno[2,3-c]pyridinyl, 4,5-dihydro-1H-benzoimidazole-2-yl, 1H-pyrrolo[2,3c]pyridinyl,
benzooxazolyl, 4H-thi0pyrano[4,3-b]furanyl, 4,v5-dihydrofuro[3,2-b]pyridinyl, 1,7-dihydro-
thiopyrano-[2,3-b]pyrrole-2-yl, 1,4-dihydro-thiopyrano-[3,4-d]imidazole-2-yl and 1,5-dihydro -
pyrano[2,3-d]imidazole-2-yl, any heteroaryl groups present are selected from the group
consisting of thienyl, furyl, pyrrolyl, indolyl, pyrimidinyl, isoxazolyl, puﬂnyl, imidazolyl,
pyridyl, py;azolyl, quinolyl and pyrazinyl and any straight chain, branched or cyclo 'alkyl, aryl,
heterocyclyl and heteroaryl groups present that are indicated as optionally substituted said
groups may be substituted with one or more substituents independently selected from the group
consisting of N(Rw)z, NO,, halogen, phenyl, O-Cs.19 cyclo alkyl substituted with R'°,

guanidino, urea, thiourea, amidino, para or meta phenoxy, piperidin-4-yloxy, 4-amino-
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cyclohexyloxy, 1-(1-imino-ethyl)-piperidin-4-yloxy, 1-(1-imino-ethyl)-pyrrolidin-3-yloxy,
2-amino-3-methyl-butyryl, 4-acetimidoylamino-cyclohexyloxy, 1-(1-imino-ethyl)- |
pyrrolidin-2-ylmethoxy, 2-(2-hydroxycarbonimidoyl-pyridin-3-yloxy)-ethoxy, 3,4-dicyano- "
phenoxy, SCy.4 alkyl, S-aryl (wherein said S-aryl is phenylsulfanyl, napthYlsulfanyl or
anthrachsulfanyl), 0-Cy4 alkyl, COOR', C(O)-pyrrolidine, C(O)CH(NH;)CH,0H,
C(O)CH(NH_2)CH,Ph, C(O)CH(NH,)CH,COOH, O-pyrrolidine, C(0O)-(CHy);.3-imidazole,
S0,-N(alkyl);, C(=N)-Cs, O-piperidine, 2-aminothiazol-5-ylmethoxy, O-CHz-COOH,
pyrrolidine-2-ylmethoxy, 2,4,6-triamino pyrimidin-5-ylmethoxy, NH-SO,-alkyl, NHC;-C;
alkyl, N(C1-Cy); alkyl, CF3, Ca.10 alkenyl and Cy.1o alkyl;

provided that, (i) when R'=0H,R"= amidine, R?, RS R® R® and R® each represent H
and R, RY, R are independeritly chosen from H, CHj and halogen, then only one of R, R* and
R’ represents H; (ii) when R' = OH, R” = amidine, R?, R?, R%, R® and R? each represent H and
RS RS, R’ are independently chosen from H, CH; and halogen, then only one of R, R® and R’
represents H; and (iii) when R! = OH, R” = amidine and R% R? , R4, RS, R6, R®and R® represent
H, R¥ cannot be CHs. |

2. The comeound of Claim 1 in which:
R' represents OH, O-Ph, COOH or P(O)(OH),;
'R’ represents H, Br, CONH,, CN, C(=NH)-NH-NH,, NH-C(=NH)-NH, or
C(=NH)-NH;; and B
R represents H, Ci., alkyl, (CH;);-4-optionélly substituted ei'yl, (CH3);.4-het;
(CH2)14-NR'%),, (CHz)1.4-CON(R'%),, (CH2)1.4-NR°-C(0)-R%, (CHy);.4-NR°-S0,-R* or
(CH,)1.5-COOH. | ' |
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3.  The compound of Claim 2 wherein

A represents
RS
R” X
“) ;—— - or
1)
A
R® |
X and Y represent N; and

R’ represents -CONH, or C(=NH)-NH,.

4. The compound of Claim 3 wherein:

R' represents OH, -COOH and O-P(O)(OH),;

R? and R® independently represent halogen, H, C;.4 alkyl, Ph, toluyl, OH,
0-(CH2)1.2-C(0)-NH-(CH3);.2-CN, O-(CH3);.3-Ph-p-OCHj,
0-CH:-C(0)-NH-(CH),.>-CH-(CH3);, O-CH,-C(O)-NH-(CH;)-Ph,
0-CH,-C(0)-NH-(CH,)-Ph-pCH;, O-C;.3 alkyl, O-CH,-C(O)-NH-(CH,),-H, Ph-N(R'%),,
O-(CH3);.5-het, O-(CH2)1.3-Ph-ha10, O-(CHy),.3-NHCO-(CH,).2-Ph, -OPh,
O-(CH2),-NH-C(0)-NH-benzyl, O-(CH;),-cyclohexyl, thiophene orpyridyl; alternatively

R? and R? taken Atogether form

Cy.; alkyl

o T

or

4o | 3 4 y

R* represents halogen, H, NO,, C.;-alkyl, CH=CH-COOCH; or NHSO,C}.; alkyl;

R’ represents H;
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R® represents H;

1:Y R’ represents C(=NH)-NH, or NH(=NH)NH2;

R® represents H, halogen, OR'°, CF; or C(—-NH) NH,;
R’ represents H or halogen; and

R® represents H.

5.  The compound of Claim 3 wherein

R! represents OH or COOH'

R? represents H, halogen, OH, phenyl, imidazolyl, 5-amidino ben21m1dazoly1
0-(CHy),2-C(0)- NH- Ci-6 alkyl or O-CH,-C(O)-NH-CH,-Ph;

R? represents H, O- CHz-COOH O-CH,-C(0)0O- C2H5, 0-CH,-C(0)-NH~(CH;);.4-aryl,
O- (CHZ)M-NH -C(O)-naphthyl, O- CHz-C(O)-NH -CHz-indoyl,

prem—

' -
-.-%—O—-—(CHZ)O- —NH-C(0 \ /) ,

~§~0——(CHa—CO—N | or

Iz

"—g_"'(CHg)1_2"—NH-C(O)—O——CHQ-Ph

R* represents H, -CHj, halogen, -OCHj, -(CH;);.2.COOR', -COOH, -NO,, -OH, aryl,
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i

H
N .
§—<\N . NH, °
NH
H,OH
""'g_ NH N——80,-N(CHj3), or

Hea @

R’ répresents H;

R® represents H;

R’ represents H, halogen, -C(0)-NH,, -C(=NH)-NH,;
R® represents H, Cl, F, OH or OCHs;

R’ represents H; and

R? and R™ independently at each occurrence represents H, halogen, -OC;.; alkyl, -CF; or
Ch1-4 alkyl. ‘

6. A compound selected from:
3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-
N-phenethyl-prbpionamide; _
- 3-[4-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-3-hydroxy-phenyl]-N-(2,3-dichloro-benzyl)-
propionamide;
2-[4-(6-carﬁamimidoyl-1H—benzoimidazol-Z-yl)-B-hydroxy—phenoxy]-N-(2,-3-dichloro—benzyl)-
acetamide;
3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-
N-[2-(2,4-dichloro-phenyl)-ethyl]-propionamide;
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3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-
N-(2-pyridih—2-yl-ethyl)—propionamide;
3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-N-(3-phenyl- |
propyl)-propionamide; '
2-[4-(6-carbamimidoyl-1H-benzoimidazol-2-y1)-3-hydroxy-phenoxy]-
N-naphthalen-1-ylmethyl-acetamide;
2-(3’-amino-S-chloro-2-hydroxy-biphenyl-3-yl)-3H-benzoimidazole-5—carboxamidine;

' 3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-propionic acid;
2-(3,5-bis-hydroperoxy-2-hydroxy-phenyl)-3H-benzoimidazole-5-carboxamidine;
2-[4-(5-carbamimidoyl-1H-benzoimidazol-2-y1)-3-hydroxy-phenoxy]-N-(3-chloro-benzyl)-
acetamide; "
N-benzyl-3-[3-bromo-5-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-4-hydroxy-phenyl]-
propionamide;

2-(3,5-dibromo-2,4-dihydroxy-phenyl)-3H-benzoimidazole-5-carboxamidine;
2-(2-hydroxy-biphenyl-3-yl)-3H-benzoimidazole-5-carboxamidine;
2-(5-chloro-2-hydroxy-biphenyl-3-yl)-3H-benzoimidazole-5-carboxamidine;
2-(2-hydroxy-3-phenethyloxy-phenyl)-3H-benzoimidazole-5-carboxamidine;
N-(3-bromo-benzyl)-2-[4-(5-carbamimidoyl-1H-benzoimidazol-2-yl)-3-hydroxy-phenoxy]-
acetamide; .

2-{3-[1-(3 -amino-propionyl)—pyrrolidin-2-ylmethoxy]-24hydroxy-p1}§nyl} -3H-behzoimidazole-
5-carboxamidine; |
2~(5-chloro-2-hydroxy-3-pyridin-3-yl-phenyl)-1H-benzoimidazole-5-carboxamidine;
2-[3~(5-carbamimidoyl-1H-benzoimidazol-2-yl)-2-hydroxy-phenyl]-3,4,6,7-tetrahydro-

: imidazo[4,5-c]pyﬁdine-5-carboxamidine;
2-[3-(1-aminoacetyl-pyrrolidin-2-y1methoxy)—2-hydroxy-phenyl]-3H-benzoimidazole—
5-carboxamiidine;

2-(2-hydroxy-3-phenoxy-phenyl)-3H-benzoimidazole-5-carboxamidine;
2—[2-hydroxy-3-(l-methyl—1H-benzoimidazo1-2-y1)-pheny1]-lH-benzoimidaz_ole-

5-carboxamidine;
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2-[3-(1-aminoacetyl-piperidin-3-ylmethoxy)-2-hydroxy-phenyl]-1H-benzoimidazole-
5-¢arboxamidine; _
2-{3-[1-(2-amino-3-methyl-butyryl)-pyrrolidin-2-ylmethoxy]-2-hydroxy-phenyl} -
1H-benzoimidazole-5-carboxamidine; '
2-[2-hydroxy-3-(1 -hydroxyacetyl-pyrrolidin-2-ylmetho'xy)-phenyl]- 1H-benzoimidazole-
5-carboxamidine;
2-(2-hydroxy-5-iodo-3-methoxy-phenyl)-1H-benzoimidazole-5-carboxamidine;
- 2- {3-[1-(2-amino-3-methyl-butyryl)-pyrrolidin-2-ylmethoxy]-2-hydroxy-phenyl} -
3H-benzoimidazole-5-carboxamidine;
2-(2-hydroxy-5- {4-[ 1-(1-imino-ethyl)-piperidin-4-yloxy]-benzylamino} -phenyl)-
3H-benzoimidazole-5-carboxamidine;

2-(2-hydroxy-5- {4-[1-(1-imino-ethyl)-piperidin-3-ylmethoxy]-benzylamino} -phényi)-
| 3H-benzoimidazole-5-carboxamidine; |
2-(3-bfomo—2-hydroxy—5-methyl-phenyl)-3H—benzoimidazole-S-carboxamidine;
3-[2,6-dibromo-4-(6-carbamimidoyl-1H-benzoimidazol-2-y1)-3-hydroxy-phenoxy]-propionic
acid,; |
3-[2,6-dibromo-4-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-3-hydroxy-phenoxy]-propionic
acid ethyl ester; and
2-[3-bromo-2-hydroxy-5-(3-methoxy-but-3-enyl)-phenyl]-3H-benzoimidazole-
5-carboxamidine; '

. ora stereoisomer or pharmaceutically acceptabie salt form thereof.

7. ~ A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound according to Claim 1 or a pharmaceutically

acceptable salt thereof,
8. Use of a compound according to Claim 1 , or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for treating or preventing a thromboembolic

disorder,
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R® Y
R9
B represents
5 R4
_,§ R3
R R? , and

X represents C; and

Y represents NH.

10. A compound of claim 9 wherein
R! represents -OH, -COOH or P(O)(OH),;
R? represents H, halogen, R', aryl, heteroaryl -Cy 2-alkyl COOH, -0OC,;-alkyl or
-O-(CH3)o-aryl; ‘
represents Hor -O-(CH2)1-3-COOH;
alternatively R? and R* taken together represent
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6-chloro-2-(3,5-dichloro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
-3-bromo-5-(5-carbamimidoyl-1H-indol-2-y1)-4-hydroxy-benzamide;
2-(3,5-dichloro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
3-(4-amino-benzyl)-2-(3-bromo-2-hydroxy-5-methyl-phenyl)-1H-indole-5~carboxamidine;
2—(2-hydroxy-biphenyl-3 -yl)-1H-indole—5-carboxamidine;
2-(3-bromo-2-hydroxy-5-nitro-phenyl)-1H-indole-5-carboxamidine; |
2-(5-hydroxy-2,3-dihydro-benzo[1,4]dioxin-6-y1)-1H-indole-5-carboxamidine;

~ 3-benzyl-2-(2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
3-benzy1;2-(3,5-diﬂuoro-2-hydroxy-phenyl)-lH-indole-S-carboxamidine;
3-benzyl-2-(3,5-dibromo-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
[3-bromo-5-(5-carbamimidoyl-1H-indol-2-yl)-4-hydroxy-phenyl]-acetic acid;
3-benzyl-2-(5-chloro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine; _
2-[3-broino-S-(S-carbamimidoyl-1H—indol-.2-yl)-4-hydroxy-phenyl]-acetamide;
2-(3,5-difluoro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
2-(3,5-dibromo-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
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2-(2-hydroxy-5-methy1—bipheny173-yl)-lH-indole-Sfcarboxamidine; ' .
2-(2-hydroxy-5,4'-dimethyl-biphenyl-3-yl)-1H-indole-5-carboxamidine;
2-(3-br0mo-2-hydroxy-5-methyl-phenyl)-IH-indole-S-carboxamidine;
3-benzyl-2-(3-bromo-2-hydroxy-5-methyl-phenyl)-1H-indole-5-carboxamidine;
3-benzyl-2-(3-chloro-2-hydroxy-5-methyl-phenyl)-1H-indole-5-carboxamidine;
3-benzyl-2-(2-hydroxy-3,5-dimethyl-phenyl)-lH-indole-S-carboxamidine;
2-(3,5-dibromo-2-hydroxy-phenyl)-3-methyl-1H-indole-5-carboxamidine;
2-(2-hydroxy-5-methyl-3-thiophen-2-yl-phenyl)-1H-indole-5-carboxamidine;
2-[2-(3-bromo-2-hydroxy-5-methyl-phenyl)-5-carbamimidoyl-1H-indol-3-yl]-acetamide;
[3-(3-benzyl-5-carbamimidoyl- 1H-ihdol-2-yl)-5-bromo-4-hydroxy¥phenyl]-acetic acid methyl
ester;

3-[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-y1)-5-bromo-4-hydroxy-phenyl]-propionic acid
methyl ester;
3-(3-amino-benzyl)-2-(3-bromo-2-hydroxy-5-methyl-phenyl)-1H-indole-5-carboxamidine;
2-(3-bromo-2-hydroxy—5-methyl-phehyl)—3-(3-nitr0—benzy1)—1H-indole-5-carboxamidine;
3-(3-amino-benzyl)—Z-(2-hydroxy-5-r_nethyl-phen‘yl)-lH-indole-S-carboxamidine;
3-benzyl-2-(3-chloro-2-hydroxy-5-methyl-phenyl)-1H-indole-5 -carboxamidine;
6-chloro-2-{5-[2-(1,1-dioxo-1-thiomorpholin-4-yl)-2-oxo-ethyl]-2-hydroxy-biphenyl-3-yl} -
1H-indole-5-carboxamidine;
2-[5-(5-carbamimidoyl-6-chloro-1H-indol-2-yl)-6-hydroxy-biphenyl-3-y1]-N-(2-piperidin-1-yl-
ethyl)-acetamide; | |
6-chloro-2- {2-hydroxy-5-[2-(2-methoxymethyl-pyrrolidin-1-yl)-2-oxo-ethyl]-biphenyl-3-yl} -
lH-indole-S-carboxémidine;

6-chloro-2- {2-hydroxy-5-[2-0x0-3-(tetrahydro-furan-2-yl)-propyl]-biphenyl-3-yl} -1H-indole-
5-carboxamidine; _ v
2-[5-(5-carbamimidoyl-6-chloro-1H-indol-2-yl)-6-hydroxy-biphenyl-3-yl]-N-(tetrahydro-
furan-2-ylmethyl)-acetamide;
2-[5—(5-carbamimidoyl—6-chloro-1H-indol-2-y1)—6-hydroxy-bipheny1—3 -y1]-N-(3-methoxy-

propyl)-acetamide;
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morpholine-4-carboxylic acid {2-[5-(5-carbamimidoyl-6-chloro-1H-indol-2-y1)-6-hydroxy-
biphenyl-3-yloxy]-ethyl}-amide;

phosphoric acid mono-{2-[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-yl)-5-bromo-4-hydroxy- |
phenyl]-ethyl} ester; ' 4
2-[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-yl)-5-bromo-4-hydroxy-phenyl}-
N-{4-[1-(1-imino-ethyl)-piperidin-4-yloxy]-phenyl}-acetamide;
4-[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-yl)-5-bromo-4-hydroxy-phenyl]-butyric acid;
2;[3-(3-benzyl-S-carbamimidoyl-1H—indol-Z-yl)-5-brorﬁo-4-hydroxy-phenyl]-acetamide;
2-[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-yl)-5-bromo-4-hydroxy-phenyl] -N,N-dimethyl-
acetamide; ' , v
[3-(3-benzyl-5-carbamimidoyl-1H-indol-2-y1)-5-bromo-4-hydroxy-phenyl}-acetic acid;
3-[3-(3¥benzyl-5-cérbamimidoyl—1H-indol-2-y1)-5-bromo-4-hydroxy-phenyl]-pentanedioic
acid bis-[(2-morpholin-4-yl-ethyl)-amide];
3-[3-(3-benzyl-5-carbamimidoyl-1H—indol-2-yl)-5=bromo-4;hydroxy-phenyl]-propionamide;
and |
2-(3-bromo-2-hydroxy-5-methyl-phenyl)-3-(4-nitro-benzyl)-1H-indole-5-carboxamidine;

or a stereoisomer or pharmaceutically acceptable salt form thereof.
12. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound according to Claim 9 or a pharmaceutically

acceptable salt thereof.

13. Use of a compound according to Claim 9, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for a thromboembolic disorder.
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