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I NVENI TON | | IHIIIIIIIIIIIIIIIIIIIIIIII!I!II *166166 5 The present
invention relates to novel protease inhibitors. BACKGROUND ?:&Tblm Zggad
I NVENTION 10 One of the npbst active areas in cancer .researchli -
of proteol WPO0@FEEGes and their role in the spread of cancpéT,U%og?Q:

I . . 3
class of protease:that plays _a significant role in the progression
cancer arg the serine prot easP&qTii%r?Ebéﬁfﬂﬂm'@RﬂJrokl nase-type 15

01 "t her apaUtEkD vaF uenviNETet i ng cancer . 1nnibi tors of theoASUNNNAINEL "

proteases also tend to be inhibitors of the closely related blaod-glotting

. On od-cl ot nzyme_is_Factor Xa. 20_Factor Xa (herein
arter Texg ). theconuereihg thPEREIEYrr Tl AT nben beveh oRPReaRss

i in) di scovery for
emer ged adTHHPHI®%F native (to thronbin) target for drug
thro?vboenbol I c disorders. A variety of conpounds have been devel oped as

[ } RN ' in Current
otenti al HRSKERWUND tOF STHR ST+ RS and Nagahara in Cur
Ighar maceuti cal Design, 1996, Vol. 2, No..5, report am di nobenzyl

conpoudids as FXmendft hhenhidsd nhkbii{ar %régécg?ség{xhgfhl{‘_essga%ac gnighe:
5,576,343t%ree g9 tIoC amrglhng dgél vatives and salts erg(e)a;ﬁmmhe
reversi bl 6 I nht bFt8r £B0PTOEFOEXE Ti‘r’éé@’%péﬁﬁdsﬂ@;rﬁ)r}fs
subst i t ut s@raatiod | cabearof urcmwlsu&tenémébéﬁe()j{-"r grflg%%lhggl q&gérﬁjy]%)ln%}éﬁyl
A Rt UL T G
from 1 t oS#Xd&%on BBRAARS, | n sipite afatticwbove discsksegselfapts,
desi r apl €plasminogen activator (uPA). Inhibitors of uPA have been
postulated to be of therapeutic value in treating canéer.
Inhibitors  of these serine proteases also tend to be
inhibitors of the closely related blood-clotting enz,-ﬂ;(mes.
One such blood-clotting enzyme is Factor Xa.

20 Factor Xa (herein after “FXa"), the converting
enzyme of pro-thrombin to thrombin, has emerged as an
al.ternative (to thrombin) target for drug discovery for
thromboembolic disorders. A variety of compounds have
.been- developed as potential FXa inhibitors.

25 Kunitada and Nagahara in Current Pharmaceutical
Design, 1996, Vol. 2, No.5, report amidinbbenzyl

¢ compounds as FXa and thrombin inhibitors. Disclosed in
U.s: Patent No. 5,576,343 are aromatic amidine
. derivatives and éalts thereof, as reversible inhibitors

30 of FXa. These compourids comprise amidino substituted
indolyl, benzofuranyl, benzothienyl, benzimidazolyl,
benzoxazoyl, benzothiazolyl, naphthyl, tetrahydronaphthyl
and indanyl groups, éttached to a substituted phenyl
ring by an alkylene group having from 1 to 4 carbon

35 atoms. | |

In spite of the above discussed efforts, desirable
treatment of cancer and thromboembolic disorders still
remains elusive. There is thus a need for new compounds

that will be effective in inhibiting serine proteases,
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treatment of cancer and thronboenbolic disorders still remains elusive.
There is thus a need for new conpounds that will be effective in

i nhibiting serine proteases, ~ll~~~~ 1111 1101011101110111110 ~~~I
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bl ood-clotting enzynes such as FXa. Keeping these needs the

pr esent inven%g é)VI dés novel inhibitors as discussed bel ow. 5 SUMVARY
OF THE | NVENTI 0ﬂle present invention relates to conpounds of PGﬂ'ﬁiﬂ9%(30302
10 A-B its pgpdrugsfor ar u 4 eptabl e sal ts re
‘wherein Are regen?g aﬁ%a}tﬁaa%;d g&%ﬁa?&%&t %:1%%% ngbareﬂ eyc' %
unsat ur at ed Pfeycl ikeering o€l9%$?cn??ﬁ§ sitry usind e tmbsnremrm mntrbnEﬁionF\"

Re, R, and B26yiBekepoesentinnfbiRerBS a4 qiWe v \ 3- RB\ /| W4
R RR R R2 20 Rl represents OH, hal ogen, Heoo. Sé%ﬂ%llo‘ﬁ al kyl, O (CH2)

0-1- Ph, 2 0 hal ogenat ed aI kyl, O (CH2) 1S—CO
N( RLO) 2, C%ﬁé}%%@\’g@ﬂ‘iw SOZO—I osoon 0-S2- 0-Cl_,

al kyl, OP(O (O'DTﬂé 83 , and R5 |ndependently_

at each occurance r??& ﬁﬂV§ﬁt1@5aOre},gt:8§e,t,o mwn@\Rﬁlﬁﬂ?ZmU1a
optionally Eubst [ tut ed aryl, optionally substituted heterocyclyl, C - 14
cycloal kyl-C1_, alkyl, Cl 4 aI kyl aryl, optionally substituted Cl_l;

st rai ght ocha| n, branched or cyclo al kyI ' '

its prodrug forms, or pharmaceutically acceptable salts
thereof, wherein
A represents a saturated, unsaturated, or a partially
15 unsaturated bicyclic heterocyclic ring structure
7

substituted with R, R’, R®, R’, and R™;
B represents

R® R R’ R
\ /
Wi—W,
“§ —R® or -—§ \ 3
\\ //T——R ’
W, .

R' represents OH, halogen, COOH, C00-C,, alkyl, O-(CH,),,-
Ph, N(R®),, CHOR", C,, halogenated alkyl, O-(CH,), ,~CO
N(R"),, sC,, alkyl, NHSO,C, alkyl, SO,-OH, 0-S0,-OH, O-SO,-
0-C,., alkyl, OP(O) (OH),, or OPO,C,, alkyl;

25 R, R, R, and R independently at each occurance
represent H, SH, OR", halogen, COORY, CONR"RY, optionally
substituted aryl, optionally substituted heterocyclyl, C,.
1w Cycloalkyl-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(0O) -NR”R™, 0-(CH,),,-COOR”, O-
(CH,), ,-het-R”, O-optionally substituted cycloalkyl, O-
(CH,), (-NR*-C0O-t-butyl, O-(CH,), -NRR”, 0-(CH,), ,-NR"’-
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10 24 10 24 13 34 30 O- (CI-lZ')ZiéG-NR - (CH2) 003-RNRR,. (CH) 1 ,-NRR
(CH2) 1-4 COOR33 , 0- (CH,) 1_,-COhet, O (CHZ)l 2-NHCO-aryl, O (CH2)
1- 2 NR10- CO-NR1OR71, . 0- (CH2) 0.2-C (0) -NR '1Rld, O- 1:6 UNQggzglo 0-

(CH2) 1_3- het wﬁi@o/ss%@bt ional Iy substituted cycl oal kyI , O-
1 ,-NR10-C00- t-butyl, 0- (CH2) 1 ,-NR10R31 , 0- (CH2) 1 ,-NRlEJGT/Usmlsom

00/ 35886 6 CWN)2QQ$—£§EE}1U&Q%1 é<yl ﬁt o) aI |y substituted

aryl, Osub%%g g cy Cﬁl% p |oﬁ5V 'E&"e‘ﬂt%@yl

(CHZ) 1- YE) % O—JW @ubﬁéd-llzylted a@y(lQ) (c

-NH-tetrahyHHoC(@hﬁbtbCHnQ“ RFMER?ES ONbCH op! ally ,subst ted
ok (k) tdq%ie} £

het, 5 CH2 d| ho ben2| M %daz
E- (CH2) 0- 4O§r Phh ‘?E'E qué K- - sZIOEGJIQREG—lQ'CI—IZB)Ué!SMtdcm -hét3,

al t er natd vety.ARCihd %@Ek@@oeﬁgetm:‘f@im KdnBigl fybohe; OV or 1-2 -
-0 10 R6 and R9. mdependently at each ccurance represents’H, hal ogen,

cyano, Cl.4 al kyI , hal ogenat ed NOZ 0- aryl or OR1l1l; 15 R7 and
R8 i ndependently Eé Eaco(CHs) epre t OH, CF31 H, N2, Cl1_4 alkyl,
OCL_d alkyl, or O , hal ogen, cy r a bas¥rc group sel ected from
guani di no, '
L,\L
—3-0—(CH2)0.4——CO-NR‘o-(CHz)M‘—< I?—
( (12"
e : 14
alternatively R’ and R’ taken together form
—o | —§ N\
or
1-2
—0 ///
o B

6 9 . . .
R and R independently at each OCcurance represents H,

halogen, cyano, C,.. alkyl, C,, halogenated alkyl, NO, O—h
aryl or ORY; 2

ey
t
~—

15 R and R independently at each Occurance represent OH,
CF,, H, NO,, ¢,, alkyl, OC,., alkyl, or o- -aryl, halogen,
¢yano, or a basic group selected from guanidino
C(=NH)N(R"),, 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 thiazolidin- 3- -yl-methylideneamine; with
the proviso that only one of R and R® represent a basic
group;

R" independently at each occurénce represents H, (CH,)

25
aryl, C,, halo alkyl, or C,,, straight chain, branched or
cyclo alkyl, and al'ternatively; when one atom is



C(=NH) N(R10) 2, C(=NH)-NH NH2, C(=0)NH21 2-i mi dazoline, N

am di nonor phol i ne,. N-am di no pi peridine, 4-hydroxy-N 20 am di no

pi peridine, N-amdino pyrrolidine, tetrahydro pyrimdine, and

t hi azol i di n-3-yl -nethylideneamine; with the proviso that only one of R7
and R8 represent a basic group; RLO independently at eacH Beglihn2803
represents Hyd dolddysd0-2- 25 aryl, Cl_, halo alkyl, or Cl_14 stralght chain,
branched or cyclo alkyl, and alternatively; when one atomis PSTHS9¥3N302

2003 WO 00/ 35888S POTIUSE0/ 180302 twsulRt | gnbeﬁsw thhd wgtgﬁo AR Sy dhe L Rlom

along with t * SRGugEO I i red ring structure;
Rl' and R12 rﬁqjependg%; Itla%a?%gg{:% oclgﬁgr ancef(f ’Egg FOH ORI BYTUCHUERF; 5

R20 represent’® Repd, RC1 unfaemndepemy) Bt3- etncpitneoylcur(aﬁki%) deprd¥entNH or
(S02- C1_2-al |@|)a21ky(1(:Hz) 1 4-NH-C (0) -R2, (CH2)1 d- NH S02-R2, hal ogen,

COOR10, 2) -Ph- N (S02- Gl 2al kyl CH2) 1-4 NRIO C (0) -Rad,
(CH2) 1_ (?QRFO SEPP ﬁ?&eg"(tél—( Ql'l 1$he A )1{%&2) <m%wmmnm ((%nﬁa)l 1pA-N
(R10) -C (0) NG‘MR@“,aEEMZ)Z,l 4- NCRLD) (o y NroR24,  r %132
1.3-000H, R2 e resent CI—@ISI a opt i onaII substltu 1e‘d ar (OCHZ)
0_40R10, CO ﬁ\?cﬁlﬁg) 2' -N (30 eal(qzm) 1 uc@zooRmR F.
(CH2) 0_4-N (r@(m)za soz(mz; ‘&s@em(m) 2CH )CI-|2}leQ+1 - .a R .,
(CH2)0_4-aryl 10) 0 ) dnth et - ar 1neprese tsm SH2)
1.2-P1-0, ( oI (R kég%%f Ret', alg Ret=Cf 11£QH (cHey
.- cycl dPexyICHRBL,- C@@HPh O Ph- (RLO) , 1 2 ore- ( CH 20H) -het R 0,

CHZ Ph- 0- cyclpdal kydpRade hgto- C 2-Ph: O (CH2
~0-het - ngycgs lgeéprqsen%gsogN R o%‘ CH% M ‘j%%q} JCH)S
20 R3.1 repr §éﬂa s8R0, é?ﬁnbc%mldrNéR NH- CQQ:0GH, ) LBORY, R1OCH IRgg—COOR‘° {)

represents H(CE(Q -CHRNH , sor'C, (0rorCH (&b(RMF) 2) (e aSrflndcc';@é”

i ndependent | y(C%t) each yofc#{ 2e repr Fsen'& ‘_RﬁLgt aryl;

15 R® represents (CH,),.,~Ph-0-(CH,), ,~-het-R", C(0)-het, CH,-Ph-
CH,-het-(R™),,;  (CH,), ,~cyclohexyl-R*, CH,-Ph-O-Ph- (R*), ,,
- (CH,OH) ~het-R*,  CH,-Ph-O-cycloalkyl-R", CH,-het-C(0)-
CH,-het-R”, or CH,-Ph-O-(CH,)-O-het-R*®; |
R* represents SO,N(R™),, H, NHOH, amidino, or C(=NH)CH,;
20 R” represents R, amino-amidino, NH-C (=NH)CH, or R*;
R” represents H, C(O)-CH,-NH,, or C(O) -CH(CH(CH,),) -NH, ;
R” and R™ independently at each occurance represent R,
(CH,),.,~Ar, optionally substituted aryl, (CH,),, optienally
substituted heteroaryl, (CH,), ,-CN, (CH,), -N(R¥),, (CH,) .
25 OH, (CH,), -SO,-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-
30 isoquinoline,

—%_N N__Ras or —§—N



|1y substituted
CH2)O0_,-Ar, optionally substituted aryl, (CH2)0_4 optiona
hete%oaryl_, (CH2)1_4-CN, (CH2)1 4- N(R10)21 (CH2) 1-3- 25 OH, (CH2)

| 1.4-S02-N(R10) 2; alternatively, R' and RJ' along with t[f
t hat they(are attached to forms a 4 to 14 atomring str 5 JaUgg‘QaB@e
from tetr WMMVHBBGH- carbol i ne; 6,7- Dial koxyoxy 2- subst i t ut eger/us99m0302

| or N NR35 O 4 16 JUN 2003 WO
(%0/2 3§8§6t Pc?rﬁgégggfﬁg‘%f %g#gp#‘eseﬁ%"w °rso§oﬁi@ Bsco? or CONHR : E
" represent sEa¥BBRESE8LE0R. bond) @& (ANRLD: OV\lb,r M“ ‘W8 and W |ndependently

L |ndependently at each
represent 1§00 N WAk w A knceribn - r&3.and
5 gccurance re resent N—nat raI ? lk aq) ?r?% GQcPH Nii d8n€hai n, CHRIO,

0, NH, S(®H & 0)Q NHRT_{O eo W REOYL' D% Aridyperent Gr2kl deRef. NRL,

N- het eﬁoar@’d:cuﬁbﬁcé NbprBEERO. ACnabubal=No) Glnfopl, ]%%5 BRoubepLesents |

t hat
‘O-l NH2 Jtjg‘l?&ﬁ: prov‘é’% gseh’ta H’”gan§ Q?,sz N-naoaremn de$@°rde(mt“1)¥ chosen

from H CI-HB—Ca(hH llsllf,fd—(bglaqn),1 FREN QR'Y, NOBeBErBaryR, . ) % qppesents

t H
when d| ne; R, R, R R5 an each represen
’ glncl) R6, I\R]C&_SI% C’R‘ are dependent I y chosen fromH CH3, and hal ogen,

t hen onIyR)ner%@r%enRe OIEIndNRQ reprégents H, (iii) at l|east tw of W1

ve1 V\aoan@ax}é&vi@eaeeﬁafc &&a%% heaﬁtorxg“m‘iéone ng,q\é\%%m andaq\,mﬁé,, R6,

represent NN and . !
Rel,o and RR 'reﬁ’éien H, eaf@ RIDERBAAGRtbe HCH3.and R’, R, R’ are
independently chosen from H, CH,, and halogen, then only
( one of R’, R', and R’ represents H; (ii) when R' = QOH; R =
s

- amidine; R’, R’, R', R°, and R® each represent H; and R,

15 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
one 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,

20 R cannot be CH,.

Also provided by the present invention is a
pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount
of a compound of Formula I or a pharmaceutically

25 acceptable salt thereof.

\ 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:



Al so provided by the present invention is a pharmaceutical conposition

conpri si ng

a pharmaceuticall'y acceptable carrier and a therapeutically

effective amount of a conpound of Formula I or a pharnaceutically 25
salt thereof. The present invention also provid zba met hod for

accept abl e

treating or preventing a thronboenbolic disorder, conpris

to-a patlegaﬁh&Egggd thereof a therapeutically effective anDunt of a.

conmpound of

DETAI LED DESER! RitGiir0f Bdrnld\VEDF| QW Rrevé %@gligoéggwb%}%sz

a conpound

its prodrug
represents & séﬁnraﬁéntSun@ats&mmtecbr eurxw&uxai&yd ur&at %ra

het erocycl i gnghicRg ct bstlt d W t
R5 R 4 gdd, vu]\!;’gc\?él P’F@ R r\w 10 Rtrrlé‘m;@ents

represents

rmula | or a pharmaceutically acceptabl e salPCTURIpBAX02

%}1 %ié,fForva%1 Ji A-B 5 116 JUN 2003 WO

or ns

N 200%ri ng

arnaceutlcally acceptabl e salts thereof, wherein A

teig

OH, hal ofbenSUEéeﬂ uted @ith &/ kyR", @ (EHz)armJR”Ph N(R10) 2, CH2OR10, Cl.6
hal ogenat edpakkphesenitE&2) 1_4-CO- N(R10)2, SC I _, alkyl, NHSQ2CI1_4al kyl,
S02-OH, O S02-OH, O-S2- O Cl-, alkyl, OP(0) (OH),, or OPGBCl_4 al kyl;
R independently at each occurance 15 represent H, SH, OR10,
hal ogen, COCOR10, CONgL1R1l', geptionally substitut d aryl, qptlonally

R3, R and

substituted heterocyc\yl,

optionally

10

15

20

vw__wi
_§ R or —§ \ //N =R
_ | W
R R? R \\Rz

1
R’ represents OH, halogen, COOH, COO-C,, alkyl, O-(CH,),,-

Ph, N(R),, CHOR", C,, halogenated alkyl, 0- (CH,), ,~CO-
N(R™),,  SC,, alkyl, NHSO.C, ,alkyl, SO,-OH, 0-SO,-OH, 0-80,-
O0-C,, alkyl, OP(O) (OH),, or OPO,C, , alkyl;

R, .R°( R, and R’ independently at each occurance

represent H, SH, OR”, halogen, COORY, CONRMRY, optionally
substituted aryl, optionally substituted heterocyclyl, C,.
. Cycloalkyl-C,, alkyl, C,... alkyl aryl, optionally
substituted C,, straight chain, branched or- cyclo alkyl,

O-(CH,), (-NR™-(CH,), ,-R*,  NR“R®, (CH,), ,~NR“R™, (CH,), -
33 ’

COSR , 01: (3(3!H2)1_,—-C0—het, 0-(CH,), ,-NH-CO-aryl, O-(CH,) -

NR*’-CO-NRRY, 0-(CH,),,-C(0) -NR¥R™, 0-(CH,), ,-COOR", O-

(CH,), ,~het-R"”, O-optionally substituted cycloalkyl, O-

(CH,), ,-NR™-C00-t-butyl, 0-(CH,), ,-NR“R”, 0- (CH,), ,~NR"-

25

C(0)-C,,-alkyl-optionally substituted aryl, O-substituted
cycI.anlkyl, 0-(CH,),-optionally substituted aryl, (CH,), -
_ _ 13
NH-C(0)O-(CH,),,-PhR"R",  NO,, 0-(CH,), ,-C(0O)-NH-tetrahydro
. 10
carboline, NR"R”, 0-(CH,), -optionally substituted het,
CH,COOCH,, CH=CH-COOCH,, 5-amidino benzimidazole /

R2,

- 14 cycloal kyl -C1_, akkyl, /}R al kyl aryl,



substituted Cl1_1, straight chain, branched or- cyclo aI kyI, 0- (CH2)

2. 6- NR10- (CH2) 0- 3- R24, NR1OR24, (CHNR33R14 , (CH) _ ) 2) -I 2 1-4 20
COOR33, O (CH2) 1.3-CO-het , O (CH2), ,-NH-COaryl , é{ﬁ
NRLO-CO-NR R33 , O (CH2) 0-2-C (0) -NR33 R', O (CH2) 11 quaNZ

(CH2) 1- 3- haYO FBY588®- opt i onal | y substituted cycl oal kyl, O- CﬁgI

)1 ,-NR10-COO t-butyl, O (CH2) 1 4 -NR R33 , O- (CH) /US9%30(383 -C

-3-alkyl -optionally substituted aryl bstituted 25 cycl oal kyl, O
(CH2) 0-6-opti onal+y—Etbst+i(CrLRY; ( 1-4- NH-C(0)0-(CH2 ) 1 4
t eir ahydr oor car bol i ne, NRLIOR2B, O

-PhRI 3R16, N2, 0- (CH2) 1-1-C.(0) -
©O0CH31 CH=CH COOCH3, 5-ami di no

(CH2) 1-3-optionally substituted het,
benzi m dazol e, 6 WD 00135886 16 JUN 3 PCTIUS99/30302 @2 --E- (CH2)O0-4

Q

or QB 12 -~-0-(CH2)o-a CONR -(CH2)0-4 L2 L3 (L4-)-- 1-4 alternatively
R2 and R3 taken together form Ci1-3 alkyl - 2.5 R and R
i ndependent |y at %@Td&tﬁbarrc@@ém &G H: al ogeff, cyano, Cl-4 al kyl,

Cl-4 hal ogenated al kyl, NO2, 0- aryl or OR11l; 10\ R7 and R8 i ndependently.
at each occurance represent OH CF1, H, N2, alRyl, OCl-, alkyl, or
O aryl, hal-ogen, cyano, or.a basic group sel ett al4from guani d| no, C

( NH)N(RlO) 2, (=NH)-NH-NH 2, C ( O)NH2 2 i m dazol i ne, N

am di nonorpgpéépﬁatl\bgﬂ di:ng I?{er gken toge %re(J):X f-olim

(o l _%W\/cmalkyl -é—o _g \

‘R° and R’ independently at each occurance represents 'H,
halogen, cyano, C,, élkyl, C,.. halogenated alkyl, NO,, O-
aryl or ORY; .
10 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(=O)NH,, 2-imidazoline, N-
( amidinomorpholine, N-amidino piperidine, 4-hydroxy-N-
15 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;
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;

Rll d 12
and R” independently at each occurance represent H or
25 C,, alkyl; '



15 am di no piperidine, N-am dino pyrrolidine, tetrahydro pyrinidine; and

t hi azolidin-3-yl-nethylideneamine; with the proviso that only one of R7

and R8 represent a basic group; R10 independently at each occurance

represents H, (CH2)0-2- 20 aryl, Cl-4 halo alkyl, or Ci- 11]ﬁstsﬂwﬁgqlﬁmaln

branched or cyclo alkyl, and alternatively, when one ato

ut ed

with two Riflog¢/s4486. the atomralong with the RI1O groups can forma five to

10 menbered tjng structure;  R11 and R12 independently at eadi¢TdéwaBeI2e
represent HROr repxresents| ®i.: 7CJ_ﬁ-aJlJN/]2,00BCH\AD og/lgﬁgg@lpcp

R20 t I |
represemgomé %11.)% i_4 NH G)‘ N&?(B@C%g‘?yl 4 msozmp@so -R*,

|
cok‘ﬁi ePeHz) CPOB Ph- N(Ggg)zfpfm&dz}q za(mja)) 14- Iz\jlﬁ NfR@")
- R24, (CHZ)CIO4 WR,0- 668 )R24 "C'é@ 138‘4 h C'@ @K Rl 15 (CH2)

(802-C1_2-
hal ogen,

1 4-N (
1-3-

0_40R 10

'{-CH2)

iSOl 39302

pryégﬁ%s(%ﬁ%) '1 4 égﬁnqnaNHﬁ Quﬁdsnpmmén“aryl ox( CH2)

«JcH (,GHEPOH ;2- N (RlO) 2 CO (CH2) 1.4- OR10, (CHR2) 1 4- COORLO,

(CH2) 0. 4- NGR10 Q (R10) 2, (CH2)0. 4-aryl-COORLO, 10
(CH2) o- 4- gﬁ %Qaf’ﬁ%%l% o (‘cH2§“H: )44 %Pth?E)PllRZBSpbﬁltesgmed (MR,

1.2-Ph-O

-O het -3

,)> QOR et crazrcxcn;(p)~mm‘°) CHZeBIacH3p Cgehet E R§8§Rw( CH2)

1. 4- cyclohe k R31y gH% 3@ M&* (CHzéH) Bt

CH2: Ph- 0- cy?I oaIK I - g et- R-31 (CHgh, .cp@yPhCOORCH)
4, ) R?OaFEéré%(&nt)s sng((RB@)a hiet Jd46H, ; ami di no, or C(=NH) CH3;

R 1 exit hT ’ : ty
repres Sréﬁ&esézﬁftﬁo (@l g:,'l_fn-cbhi\‘%'* %I&J )%%7? angqﬁi)d eﬁé:%ﬁgggﬁy at_

AQ-CH 2-

Q -CH
each occura hreép &sent: 7R10! CH:()GHZFIZ)CADhﬁ‘Xy@pﬁ onal Cy,-sribsi-EnA @d’)ar yl ,
(CH2) 0. 4 OpEH,eNEHQH) -het -R*, CH,-Ph-0-cycloalkyl-R", CH,-het-C(0)-
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CH,-het-R¥, or CH,~Ph-0-(CH,)-O-het-R"; .

R represents SO,N(R),, H, NHOH, amidino, or C(=NH)CH,;

R" represents R, amino-amidino, NH- -C(=NH)CH, or R*; 3

R” represents H, C(0) -CH,-NH,, or C(O)-CH(CH(CH,),)-NH,;

R” and R™ independently at each occurance represent R,
(CH,), ,-Ar, optionally substituted aryl, (CH,),., optionally
substi;uted heteroaryl, (CH,), -CN, (CH,), ~N(R™),, (CH,)
OH, (CH,), -SO,-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—lH—carboline; 6,7-
Dialkoxyoxy-2-substituted 1,2,3,4-tetrahydro-
isoquinoline,

0]
-—;—N - N——R® or -—§—N

6]

R” represents RY, SO,-R", COR", or CONHRY;
E represents a bond, S(0),,. O or NR';

W, W,, W, and W, independently represent C or N; and



20 substituted heteroaryl, (CH2) 1-4-CN, (CH2) 1-4-N (R10) 2, (CH2) 1-4-
OH, (CH2) 1.4-S02-N (R10) 2; alternatively, R33 and R34 along with the
nitrogen atom that they are attached to forns a -4 to 14 aIthJrUNQZOUB
structure selected fromtetrahydro-|H carboline; 6,7- 25

Di al koxyoweeoysssb@ti tuted 1, 2, 3, 4-tetrahydro- isoquinoline, pQT,U§59,303b§ N R
or I-N O 30 R35,re ;esems R10, ,SO2-R 0,_ COR10, or CONHR10 E represents
a bond, S ?O) Q.2 Q0 oR NREO: Wi Ve, 3R andl W 1nAgesedgehiyy atepeashnt C
or N; and o8chEahds 2P Y 3588@.&?&%(159&/ 3t URall anfPro RBeikl, L2,

innatur &l haﬁﬁpﬁi‘?ﬁﬂ‘”s%é&?cha n, N%f”%wﬁewhﬁ@ g bR\ S e e o,
S2- N (RlON QIO)NNG-(((QH-)NHR CHERY, 4 1R26:t MRy N ht €1 sHEY FNHRC bzNH)
- NHR10, 5 e (N 1%%4 al kyI . R2' represents OH, NH21 or SH,

prowded tﬁt }&/ 'Whe = amdine; R, R6, R6, R, and R20
each repreBenFePlreéﬁﬂnﬁL Ol N}R5 QF-’eSH,ndependentIy chosen fromH,, CH3,
O R g R e ED OF el B O enoh raneagey . R O
= = am l

"R, are |nB;penﬂ%atl>Rcho§%ﬁhfr6ﬁme%%t, ald ha@sherR - t Hem oﬁl y BHE of

R6, R8, antin88peeageesant sCHrbsénl if}r oad Hle@srt twdofhéflﬂogéés?,, meﬁneny\g _
repres t Ecj}‘gn%farR al e?{st 24088 xoép}/\éSe %B erg)relse_nt N; 2nd (iv)
when = OH: -

4

amidine; R’, R, R', R’, and R" each represent H; and RS,
R’, R’ are independently chosen from H, CH,, -and halogen,
(dj’ 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
15 one 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 preferred embodiment of the present invention
provides a compound of Formula I:
20 '
A-B . L., Formula I
its prodrug forms, or pharmaceutically acceptable salts .
thereof, wherein | |

25 A represents

£
L
R® RS
R, 7
X N X
\‘ Z LY
\< §—' or ) I o\ %.—.
R Y R20 Re Y\\Rzo
R® R®

B represents



R amdine; and R2, R, R R5, R6, Re, and R, represent H R20 cannot be
CH3. A preferred enbodi nent of the present invention provi des a conpound
of Formula I: 20 A-B ....... Formula | its prodrug fornms,
pharmaceutical ly acceptable salts thereof, wherein 25 A repreSﬁﬁaEbgé 5%
R RTX 1-02% RRRSY\ R20 RRO B represents 9 165J 0
00/ 35886 PyH 9230302 R5 R4 RS 4 R W=W R3or ._\ 3-R3 W R
\ 2 Rl represents OH, hal ogen, COOH, COO-Cl 4 al kyl, 0-(CH 2?%@99/@302
N(R 0)2, CH ORL0, CIr% hal og¢nated al kyl, O (CH2) 1s 4 Co- 5 N(RLO)" SC1_4
al kyl , NHS02C1_, al kyl\, S02,/0H, O S02-OH, 0-SO2 O-GL_, al , OP(0) (OH)2,
or OPC1L _, alkyl; aa R4, and R5 independemiiavef each occurance
(_.1 represent H,% hal ogen, COOR10, C?\l R12 ‘thlonally

a

substituted aryl nBStitut edt hete CWa—10R%,
.cycloal kyl -C1_, al al kyl aryl, option sub Ituted Cl_14
strai ght chain, branched cycl o al kyl,

) .
R R! nz

R' represents OH, halogen, COOH, C00-C,, alkyl, O~ (CH,), ,~
Ph, N(R"),, CHOR", C,, halogenated alkyl, O—(CHQld—Cb
5 N(R"),, sc,, alkyl, NHSO.C, alkyl, SO,-OH, 0-S0,-OH, 0-S0,-

] O-C,, alkyl, OP(0O) (OH),, or OPO,C,, alkyl; _
: Rf, R, R', and = independently at each occurance
represent H, SH, OR”, halogen, COOR®, CONRMR", optionally

substituted aryl, optionally substituted heterocyclyl, C

4-

10 ,, cycloalkyl-C, alkyl, C,, alkyl aryl, optionally
substituted C,, straight chain, branched or cyclo alkyl,

- (CH,), (-NR"- (CH,) ,,-R*,  NRYR*, (CH,), ,~NR“R™, (CH,) .-

C 33 o _ _ _ N
NogR , ol0 (3(3:H2)1_, CO-het, © _(CHZ):_Z-NH—CO—aryl, O- (CH,) , ,-

) _ _ 3
R*“-CO-NR*R", 0-(CH,),,-C(0)-NR”R™, 0O-(CH,),,-COOR", oO-
32 '
15 (CH,), ,~het-R", O-optionally substituted cycloalkyl, O0O-
10
(CH,), ,-NR"-COO-t-butyl, O0-(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)0O-(CH,), ~PhR"R",  NO,, 0-(CH,), ,~C(0) -NH-tetrahydro
' 20 ° carboline, NRYR®, 0-(CH,), ;-optionally substituted het,
CH,COOCH,, CH=CH-COOCH,, 5-amidino benzimidazole,
~

Q
e I
Q)’Q3

1-2

e 10, . L
§-0—(CHy)o—CO-NR -(CH2)0.4——< o
(7>

alternatively R’ and R’ taken together form

(CHa)o-4 or

25

10

O



0- (CH2) 2.6-NRLO- (CH2) _3-R24, NRIOR24 (CH2) 1_, - NR33R3a,

NRL0--CO- NRLOR33, (CH2) 0.2-C (0) -NR33R94 , 0- (CH2) 14 %WOZUBBB

(CH2) 1. 3-het- RJ2, 0-opt-i onally substituted cycl oal kyl,

(CH2) 1-3-
COOR3J,  0- (CH2)1 3-C0 het, 0- (CH2)1 ,-NH-CO-aryl, 0- (CH2) 1.2-

-NR

10- COO- t WRP4AS88Q_ (CH 2) 1 4- NRIOR33 , O- (CH2) 1.4-NRL1O- PCT/US99/30302

o

C(O -Co. 3-al kyl -qptionall y substituted aryl, O substituted cycloalkyl,
(CH2) 0.6-optio stk ut ed gryl, (CHZ) 1.4 - NH-C(O) o (CH2)1
, - PhR13R1' , NO2, X¥CH2) 0_.-C ¢ GNH—tetrahydr car bol i ne, NR1OR38,
0 (CH 2)1. 3 optlonal I y' substitutefl he .- CHZOOO ,  CH=CH COOCH3,

5-am di no benzi m dazolie, QL +E (CH2) or oft 2 L1~

40-(CH2) 0-4_CO-NRLO (@H2)0-L2 L1 4 aftdrhatively R2 ap

form 25 10 16 JWYN 2003 WO 00/ 358§€T¢°CT/ US99/ 3030 73 alkyl 0 NN .or
1-2 R6 and R9 |gdependently at ea&ch occurance re% ents H, hal ogen,
cyano, C_, alkyl' C _, halogenated al kyl, NO21 O- aryl or OR11l; R. and

i ndependent|ly at each occurance represent OH, CF3, H . N2, Cl
OC1_4 al ks, aQ{d Orar ¥hg RRER1v CYan roup sel ected from
5 :l é{@ HKH & ? %%?aaf% BLPRfREZ0I Fne,

"~ guani di no, =NH) N( R10
10 ani di n&?ﬁjlrcﬁﬂﬁﬂq nEYaRI-OamCduné #Véer |<21L.né1al4og~grmm® Alkyl,

5 aryl or OR™
R7

" CF,, H, NO,, C alkyl, OC,, alkyl, or O-aryl,

1-4

NO,,

R3 taken together

R8

_, al kyl,

O-

and R°® indgpendenthy at each occurance represent OH,

halogen,

(I} cyano, or a basic group selected from guanidino,
C(=NH)N(R"),, C(=NH)-NH-NH,, C(=O)NH,, 2-imidazoline,

N-

10 amidinomorpholine, N-amidino piperidine, 4-hydroxy-N-
amidino piperidine, N-amidino pyrrolidine, tetrahydro
pyrimidine, and thiazolidin-3-yl-methylideneamine:
the proviso that only one of R’ and R’ represent a basic

group;

15 R independently at each occurance represents H,

cyclo alkyl, and alternatively, when - one

with

(CHZ) 0-2
aryl, C,, halo alkyl, or C,, straight chain, branched or

atom is
substituted with two R’ groups; the atom along with the
RY groups can form a five to 10 membered ring structure;

1 . . I :
20 R" and R® independently at each occurance represent H or

{“’ C,., alkyl;

R represents R, C,_ -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)-NRR™, 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-0-(CH,), -het-R®, C(0)-het,
CH,~het-(R™),,; (CH,), ,cyclohexyl-R", CH,-Ph-0-Ph- (R*

11

CH,-Ph-

)1_21

N



am di no piperidine, N-am dino pyrrolidine, tetrahydro pyrimdine, and

t hi azol i di n-3-yl -net hyli deneami ne; with the proviso that only one of R

and R8 represent a basic group; 15 R10 independently at each occurance
represents H, (CH2)0-2- aryl, Cl1L_, halo alkyl, or Cl_14 straight chain,
branched or cyclo alkyl, and alternatively, when one atom i]s‘q gqmtg[g@ ed
with two Ri® @festgs; the atomalong with the RI1O groups can forma five to
10 nmenbered_ri n structure 20 R11 and R 2 |ndependently at Bﬁ'éwsmoance

represent ($thr (CH,O0H)-hgt-R'y kyIC‘,HzFQB-Oepyeaeau&yli&dz," g

1. 3- bi phenys, _ﬁgtl2j{’°,1_éerH Ny S92 E@E Z&C},‘IJ% 32 (CHZ) 1 4 NH-C(E Rel
(CH2) 1, %E&-SOZ , halo en, 3 -Ph-N (SCe- Cl 2a| kyl)
(CH2) 1_, REON(BD), H. I\MOHSOEmRﬁAino(CIch,c_(,_

(CH, ), _ - CBR( Rh@)résedt@*&’ﬂ um&@@idl&o Qb MR <<3H2§m1 2N (R 0)
S

-C (S 5 NR' R2 t ! t |1

subgt |) tUted af elpres(eég% cbf:a)O‘CI%ZON@rQa é?iggON CRJ(G}-I (ZH, [:g -06H gl)o IliZaCRy

gCHZ) _1I 4-8&)2!1!&3 R Ol(rﬂﬁjer&iéhtl:\lf R%Q) gaclg.(c%%g,rf ){%y % 9?:&%, (CH2)
., -ar or e

repr esgnts (Ci-g) 1- @FOCE’;OM %Ré ké RS 56(3(3)/- hé€ )GHZOBrtloﬂdZ]Jyet-

(R30)1_,; Eebef 1EUteéyd1¢ﬁ%Wy¢r:FB1 (CER) Ph-o Ph(c(.IRBO)_NJ(Rzo 11, &6y JUN 2003
V\00013588@HPCTéH5)99L§@3_q2 rRE2- (CH2OH) - het- RIQ, * CH2- Ph- 2’cycloéJlk‘yl-Rn
CH2- het - - ofY CH2-Ph-O (CH2) -O-het-R 0; R3 represents

SO2N ( ég%ewamﬂmlmm Ri nndr R (aNIaI)igCJ-BJ,thSkIRe r eg_r@&gg

B20m
am no- amdt]mat; Ni-lhe@(ahjlé) gHdaehell; ¢ represe - CH 2- NH2,
NH2: R33aan§ R31 mdép@ﬁdgagt I%y i;%:h r SHEF

~ (O
?re S(es)en?wg?b}-ﬁg §elemtedptiBomI | ﬁ%mémdrm-elcﬁ-ecqnfbolﬂrﬁ) 06, 7-
opt i onal | YPialibsxyoxye2-sebetagugled (CH2) 1_1- CN, (p—g)g a4 ggg%a}lyéro_

(CH2) 1- 4- 1soqu1nollne
15

R* rep;esents R, S0,-R", COR™, or CONHR";
E represents a b ,
) 20 Wl, W,, W, and w, :zjep:ricoic)e:‘lzt’lyo roer . | )
present C or N; and .-
Q, o ¢, ¢, ' 1’ ' and LA independently at each
OCcCurance represent N-natural Oor unnatural amino acid
side chain, CHR“, 0, NH, S(0),,, N-C(O)-NHR", S0,-N(RY).,
N-C(O) -NH- (CH,), ,-R*, NR", N-heteroaryl, N-C (=NH) -NHR", or
25 N-C(=NH)C,, alkyl; |
R* represents OH, NH,, or SH;
provided that, (i) when R' = OH; R’ = amidine; R’, RY, R
R, and R® each represent H; and R’, R', R are'e
independently chosen from H, CH,, and halogen, then only
30 one of R, R', and R® represents 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



OH, ( CH2) 1-d-S02-N (R10) 2 ; 10 alternatively, R 33 and Rid along with
the nitrogen atom that they are attached to forns a 4 to 14 atomring
structure selected fromtetrahydro-|H carboline; 6,7- é] 5 SJQN qual_

D al koxyoxgy-PZ-subst'i't uted 1, 2, 3, 4-tetrahydro- isoquinoline, Y1 R5
or +N O 8% ents R10, S02-R1, COR10, or CONHR O E I e pPCEASHY/50300
bond, S(O, 13as@ Q{WC;\IR 0f2 WL, W2 n ndepende tly represent C or
N, and Q % %3 (3]2 Iy Wﬂv%nal ﬂld\e/%eﬁgeﬁFW e?@ééih ER—OCiﬁ'?ﬁFICG
represent. NPR&t Gfa orqunWat%ﬁa@I Wariarregsnt Ni dendhdin) GHRROR'O= OMl;

'S(0)0-2, NE (=O) NRe; £84- W ( RR), CH>Oke - s 1. ] :

N-heteroar yﬁz,o amg Nlé% -PJHRlO, ('or Zﬂg N-I(CO%{ Nw 8%%2% kyﬁep]'@%el}weRplﬁgesents

OH, NH2, or SH®BP8Yi 88d“Fhat, (i) when R = OH R7 = anidine; R, R6, RS,

R, and R20 each Aephestdr HprafdrR3d F@mbd@nﬂéﬁt edent ! v &Eﬁﬁ? ?from
nt

H, CH3, an h onI 30 one of R3, R and Rreprese i)
when R1 %Fh%égﬂﬁﬂ &‘?’H ﬁa R4, R5, and R20 each represent H and RG6,

R8, R are |3hd%pendently chosen fromH CH3, and hal ogen, then only one of
R6, R8, and R9 represents H; (iii) at 12 JUN 2003 WO 00/ 35886 16

PCT/ US99/ 30302 least two of WL, W, WB and W represent C and at | east
one of W, oS Wrostaomt ‘Pé‘ﬁ?eséﬁt Rhazmgcei)calldly RiceepdablR saBws di ne;
and R2,10R3,tHR¥refb, WMoer&En and R, represent H, R20 cannot be CH3. 5 A

further pr%ererpelgesegbggl ment provi des a conmpound of Formula | wherein: A-B

)
L
. or
B represents
15
5 : 4
R R . R5 R‘
\ /
n Wi—W;
3 ' \
4\ , W4\ :

R' represents OH, halogen, COOH, CO00-C,, alkyl, O-(CH,), -
- Ph, N(R¥),, CHOR", C,, halogenated alkyl, 0- (CH,), ,~CO-
20 N(R®),, sc, alkyl, NHSOC,,alkyl, S0,-OH, 0-SO,-OH, 0-SO,-
O-C,.. alkyl, OP(0) (OH),,” or OPO,C,, alkyl;
R, R, R, and R independently at each occurance
represent H, SH, ORY, halogen, COOR®, CONR“RY, optionally
substituted aryl, optionally subs.tituted heterocyclyl, C,_
25, cycloalkyl-C,, alkyl, C,. alkyl aryl, optionally
~ Substituted C,,, straight chain, branched or c?clo alkyl,
0-(CH,), ,~NR"- (CH,), ,-R*,  NRR*, (CH,), ,-NR”R™ (CH,)

I

13



Its prodrug fornms, or pharmaceutically acceptable salts 10 thereof,
wherein Arepresents R R ~ I RT 7 XR ZX',>or R YR20e RRYR
RO RO Brepresents 15 RS RA RS 4 Wj-W +0-R3 or 3- R3t.... J 4 Rl R
RL \R2 R represents OH, hal ogen, COON, COO-C 4 al kyl, 0-(CH 2 0-1- Ph,
N(R10) 2, CH2OR10, Cl1_6 hal ogenated al kyl, O (CH2)1_4-CO- 23 gl( wgzz @)_4
al kyl, NHSC2C1. 438' kyl, SO -0OH O S02-0H, 0-SO2- 0-Cl.4 alk Q 2,
or OPCBC14 QIOW'F R2 R3, R4, and RS |ndependently at each oc PETAIR9®/30302

represent ltodat, ORDO,(dma) 0gern-K&OR100- I 1Yo §§?s)t ituted

aryl, opti by, sii:t uted heterocycl SR 15 14 c oaI kyl 4-al kyl ,
C, _4 al kyl q\ﬁfly? , gﬁx nal |y ?ﬂotu‘tceé))cf‘l st ra@gFéHdharﬁooBr ancfed or
SR By ‘%‘2'3‘”2663’“15"%&6’%‘@” ) é%’%g%ﬂ%“&?‘ﬁsﬁ%éé%ww 43" 40NR
(CH2) 1.3- cﬁ?ﬁ& "@ (%3@ H&tm& Vgr ﬁ%% MR 1- 2- &dmﬁ

0- (CH2J 19(.@—(({3)]-amm/33-q§12];0m13(3€|4$)db91tﬁm&) a(‘rylcCHz)éuBshetuBéa

G e ?:ﬁz?*@‘* ’Z«%@ﬁo ’5%%@“?53&%1@%0 s

aryl, O sub¥t q(lﬁ) (CH,),.,~PhR"R -(CH,),.,-C(O) -NH- tetrahydro
' carboline, NRYR?*, O—(CH,)H—optlonally substituted het,
CH,COOCH,, CH=CH-COOCH,, 5-amidino benzimidazole,
Q1\
_§_E_—'_(CH2)O'4 I '
) d . ' or . '3
_ | 12 |

L4j: La

10

. | -
—g ~O—(CHy)o.s——CO-NR'%(CH,),. 4_< }-2 |

A
6
AN~

AN

-

15 _
R° and R’ independently at each occurance represents H,
halogen, cyano, C,.. alkyl, C,, halogenated alkyl, NO,, O
aryl or ORY;
R’ and _R° independently at each occurance represent OH,
20 CF,, H, NO,, 'C,, alkyl, 0OC,, alkyl, or O-aryl, halogen,
cyano, or a Dbasic group selected from guanidino,
C(=NH)N(R"),, C(=NH)-NH-NH,, C(=0)NH,, 2-imidazoline, N-
amidinomorpholine, N-amidino piperidine, 4-hydroxy-N-
amidino piperidine, N-amidino pyrrolidine, tetrahydro
25 pyrimidine, and thiazolidin-3-yl-—methylideneé.mine; with

14



cycloal kyl, 0- (CH2) _6-optionally substituted aryl, (CH2) 1-4- NHC (0) O-
(CH2) 1. 4- PhR13R14, N2, O (CH2) 4-C (O -NHtetrahydro carboline,
NRIR28, 0- (CH2) 1.3-optionally substituted het, CH2000CHJ, CH:CH-COOCHB
5-am di no benzi m dazole, 01 . @ +E (CHA-4 1 or Q @B 1- 2

- ~1, 10 “whdldsggnati vely R2'and Rl taken together form C g‘é@ %0352

or 1-2 15 R6 and R9 independently at each occurance repre

hal ogen, cyBRoProVisal khprt ©nly hamegefiatRid amidkyR’, MNEfredentary| basiGR1L;
R7 and R8 ggg endently at each occurance represent OH, 20 CF3 , H N, |,
Cl 4 aIkyI 4 al or O- aryI hal ogen, cyano, or a basic group
selected fR l&%’&rﬂed?q%*t X 2NHSRL 09 PSUTRERE) PSRN H0) NKRE,) , -

2-i m dazol aﬂgl N¢ anhd&aomn@llol | n@r bl-ams(yr%gqitpe&hgh@e béa ¥ é&X)Sr

o o 2 B Pl o el e (S s e
- PCT/ US99/ 383b2tu.hut|a|dowvns1duthwb aﬁf ygpoepsefl RhandtBf =apmesepitd basiC
group;  g¥ groups can form a five to 10 membered ring structure;
R" and R independently at each occurance represent H or
c,. alkyl;
10 R* represents R¥, C_,-alkyl, (CH,), ,-biphenyl, (CH,) ,-Ph-
N (S0,-C, ,-alkyl),, (CH,), ,-NH-C(0) -R*, (CH,), ,~-NH-S0,-R™,
‘. halogen,  COOR",  (CH,),,-Ph-N(SO,-C, ,alkyl), (CH,), -NR-
¢, C(0)-R™, (CH,), ,-NR'-SO,-R", (CH,), ,-het,  (CH,) _,-CON(R"),,
(CH,), ,~-N(R") -C(0) -NR'R™, (CH,), ,-N(R")-C(S) -NR"R*, or
15 (CH,), ,~COOH; .
R* represents RY, - (CH,), ,~optionally substituted aryl,

(CH,), OR", CO-(CH,),,-N(R"),, CO(CH,),,-OR®, (CH,), -COORY,
(CH,), -N(R"),, SOR", COR", CON(R"),, (CH,),,~aryl-COOR™,
(CH,), ,~aryl-N(R"),, or (CH,), ,-het-aryl;

20 R represents (CH,),,-Ph-O- (CH,),,-het-R*, C(0)-het, CH,-Ph-
CH,-het-(R™),,; (CH,),,-cyclohexyl-R®, CH,~Ph-0-Ph-(R")_,
CH,- (CH,0H) ~het-R”, CH,~-Ph-O-cycloalkyl-R”, CH,-het-C(O)-
CH,~het-R”, or CH,-Ph-O-(CH,)-O-het-R*;

'R represents SO,N(R"),, H, NHOH, amidino, or C(=NH)CH,;

25 R represents R, amino-amidino, NH-C(=NH)CH, or R*;

- R” represents H, C(0)-CH,-NH,, or C(O)—.CH(CH(CHJ)II) —Nﬁz;

R” and R independently at each occurance represent RY,

S

(CH,),.,-Ar, optionally substituted aryl, (CH,),, optionally

substituted heteroaryl, (CH,),,-CN, (CH,), ,-N(R"),, (CH,) -
30 OH, (CH,),,-SO,-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-1lH-carboline; 6,7-

Dialkoxyoxy-2-substituted 1,2,3,4-tetrahydro-
35 isoquinoline,

15



R10 i ndependently at each occurance represents H, (CH2)-2- aryl, Cl1_, halo
al kyl, or C1 " straight chain, branched or 5 cyclo al kyl, and
alternatively, when one atomis substituted with two R10 groups, the atom
along with the R10 groups can forma five to 10 msnbereg [ing st ure;
R11 and R12 independently at each occurance represent H di] éﬁﬁé ;
R20 represe\gb E?&% -al kyl:, (CH2) 1. 3-biphenyl, (CH2) 1_4 Ph-

N(S02-C1. 2 1&9 f (CHZ) 1.4-NHC (0) -R24 , (CH2-) 1_4- NH-ERODUR®30302
hal ogen, COOR10, (CHI) 1-4 -Ph -N (S02-Cl.2alkyl) , (CH2 )1 _,-NR10 C (O
-R2d, (CH2) 1_4 -NR10- S02-R24 , (CH2) 1_, -\ (CHZ) 1 4-CON(R10) 21 (CH2)
24N(R10) -C (0) R24 , (CH2) 14 N( NR1OR24 or 15

(CH2) 1_3- COQHR_ esEl_ggts R10, / substituted aryl,
.2 -N QleO)— &
0) 2' S02R10,

( CH2) 0_40R19Q , -Q?' , (CH2) 1_,
-COOR10 (CH2) O 5 O (CH2) 0_d-aryl

- COOR10, (CH2) ,-aryl-N (R10) 2, or (CHZ) 1 ,-he -aryl; 20 R28 represents
(CH2) 1.2-Ph-O (CHZ) 0.2-het-R10, C (0) -pget, CH - -Ph- CH2-het- (R30)
1.3; (CH2) 1_,-cyclohexyl-R31, CH2-Ph-O Ph- (R 0) 1-2' CH2- (CH2OH)

- het - R30, CHZ Ph- O cycl oal kg/l R31, CH2-het-C (O - CH2-het-R70, or

CH2- Ph- O ( rer@awmEntR8R" 3050 RRPepceaé"r)t orSOMNHREO) 2, H, NHOH,

am di no esents R30, ,am no-am di no, NH=C (=NH)
CH3 or Ré%representssﬁﬁ’% (%)d’o@Hz N@3, N§r iC (0) -CH (CH (CH.) 2)
NH2; R3-‘8 aWdr RVd Mhdépénﬂemn@emnmxomwmentegr egent; Ridd

(CI—|2)04ArQo 1|on1ly subgtlt ted H( 2) naj 'substltuted
het er oaryl o CNQ (CH2) 1 lﬂ' é C'il' 86’3 !L%]—ia % cgach

1. 4- S02- N( Rﬁ?%fu SR eXRREPEME Njaaémraﬁa doal ongnwtulraﬂheamltrrcog%‘tﬁi om {)
t hat they asedat tc&Dshﬁd t oHRYY, M 2 Wut 0 skd) atomer ) sl\h{életugg 56 Igﬁs ed
st

e e Rt il s
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 RS represents H; (ii) when R' = OH; R’ =

amidine; R?, R', R‘, R®, and R® each represent H; .and RS,

8 9 : . . '

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 one 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® ' _ Ré

R 7
R
A ™~ ‘
:’ §— or I ‘\) %—-
R® Y}\ 20 8 Y‘\
R R {20
RS R®

16



16 JUN 2003 WO 00/ 35886 PCT/ US99/30302 O N NR35 or NCC 0O R35
represents R10, SO2:-R10, COR, or CONHR O; E represents a bond, S (0), -,,
0 or NR1O; 5 W3, W2, WB and W i ndependently represent C or N and Q, Q,
@, B L1, L2, L and L° independently at each occuran?e&I
N nat ur al WO ooRsRSSural amino acid side chai n, CHR10, O, NHp g, N-C
(O -NHR10, SO -N (R10) 2, NC (0) -NH (CHZ) 1. 4-R26, NR10, N-heteroaryl
N-C (=NH) -'NHR1O, or 10 N-C (:NH) Cl , alkyl; R26 represents OH, NH2, or
SH, provided that, (i) "when R H, R7 = am di ne;- R, R6, R8, RS, and

R20 each reprgs pg an e : tly chosen fromH, CH3,
and hal ogen,, thlgn % 1§Hone g%“ %08& g?égqsg Fesents H (ii) when R1l
= OH R & H?ﬁéeSREtSRBI Bz, RONEnd cmao eQCHNK PENHSHR,, HiHaod=RE,) - RS

RO are 5ndmp1erk§|§n¢k¥NQn0§gn from H, CH3, and hal ogen, t en only one of R6

R8, and R Eoepresents é\ﬂ at__least two of WB, W2, WB.and W represent
C and at | Bastt RF P Cyp 128 hnd (@H, hepresdenal lyangubst) tuhed Rl. =
OH R = amwdi, ne(cl—qmd Rat R3(ckY ‘R\'i(R‘Rﬁ R8(C}a d Ren'( 8P esen R20
cannot be %ﬁ: fu her fe afj rrbodl msnt r0\}| des (ﬁcdﬁpouégwdf‘
‘Formula | whersi'n ng R)Z.,RE0RF0 RO Rs 16 WO

00/ 35886 1B oW ZOO&MGIIL@Q&B_,O&OQ e&&hrea&esaﬁbé @te Os&hec CEHEr B
P(C»(C*321NH, 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, . '
15 Another further preferred embodiment is one wherein

A represents

RG

R® Y
RQ
B represents
20
£
. RS R
._.g R3
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(O) (OH),;

17



R7 represents H, Br, CONH2, CN, C(=NH)-NH NH 21 NH C(=NH)- 5 NH2 or
C(=NH)-NH 2 ; R20 represents H O _2 alkyl, (CH2)1_,-optionally substituted
10 aryl , "(CH2)1_,-het; (CH2)1_,-N(R )21 (CH,),-,- CON(RLO) (CH ZzZ, 2
1-4 NR10-C (0) -R24, (CH2) 1 4-NRLO SO2-R21, or (CH2) 1.1-000H;, X and Y

I ndependent|ly at each occurance are selected from 10 N]-IB I\ULﬁN ZﬂU3ZH such
that at |east one of X and Y always represents N or NH ; and Z represents
C or N, prWQiogB8éhat, (i) when Z represents N, R7 represent BCHUSPI/30302
(=NH) NH2. 5 Angt hyer {uad Rg@eﬁdeﬁe&«;r rﬁgpfggeﬂtﬁgglaée&gne wheg el ny d@}

represents R6 Rzo R2 X an

represents
repr esent thaMIFQ‘YJrep(P’éseﬁrsf-c&'i\u-Q'c &) BIENHFE NI 2CN25 ,Qrofcﬁér) prerred

enbodi ment Jpeew des aocqm@o@n@ oqu EQIHIT)HZG. HWer§i N Rl pepgesend p-1gl.
- COOH, andp% UNﬁéo’S 00/ 32886 PCT/ Usho/ 3(,%202 R2

J
and R3 i ndé @mh‘e‘%iy reﬁr Eéen?‘ﬂér’elﬁe CHy) -EB-DCHy ky|O-Cpn, a1y, @,
0-(CH 13 14&tx0 (OPh-If, (CHO)—CH,-ZCODI) -S4 -((CHz 114, @Ih-h O&Bk 10 Othz C

(O - N+ (9'(' °) G_@C"@lgf" h(%t-R l%%ﬁ C. 9}1 hgli'-o,(cjo_lz)(CHPh 9}1932 - (0)

- NH- (CHZ)
, (CH,),.,-NHCO- (CH) O-CH,-C(0) -NH-CH,-COO-C (CH,) ,,
_O-—(CH,)z—NHC(O) -CH,~ NHZ,-OPh,_ O- (CH,),,-NH-het, O-(CH,),-NH-
C(0)-pyridyl, - 0-(CH,),~NH-C (0) -NH-benzyl, O-(CH,) ,-

10 cyclohexyl, O-(CH,),-NH-C(O)- (CH,),-CONH,, O- (CH,),-NH-C(0)-
CH,-OCH,, thiophene, pyridyl, or O-(CH,),-pyridyl;

alternatively R’ and R’ taken together form : ©

N -

R' represents halogen, H, NO,, C,,-alkyl, CH=CH-COOCH,,
NHSO,C, , alkyl, NHCO-het, (CH,),,~COOR", (CH,),,-CONH-(CH,),.
y-byridyl, or (CH,),,-CONH- (CH,), ,~dichlorophenyl;

H]

15

R" represents H;

) 20 R°® represents H; .
R’ represents C(=NH)-NH, or NH(=NH)NH,; b
R’ represents H, halogen, ORY, CF,, or C(=NH)-NH,;
R’ represents H or halogen; and

R” represents H.
25 Yet another preferred embodiment is one wherein
A represents

P
At

18
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5 (CHz) ¢z -Ph-R*, OCH z-C (0) -NH (CH z) 2-H, Ph-Cl1l-1 alkyl, Ph- , N
(R10 ) z 0- (CH2)1-]-het, 0- (CH] ) 1-3- Ph-halo, 0- (CH 2) 1-3-NHSO2Ph-
R10, 0-(CH 2)1_3-NHCO- (CHz) -z-Ph, O CH.- C(O) NI-I-CH@%(@-@%
0-(CH2) 2-NHC (O -CH z-NH2, -OCPh, 0-(CH 2 ) 1 ,-NHh 2-NH C
(O -pyri ¥Q00/FF8YCH 2) 2-NHC (O -NH-benzyI 0- (CH 2) 2 1% &Wyl,
0-(CH, ) 2-NHC (O - (CHz) 2-CONH2, 0(CI—|2)2NH-C(0)- - ,

t hi ophene, pyrldyl or O (CH2)2-pyridyl; alternatively R2 and R3 taken

t oget her f rﬁ?{’fesentz; al kyl or ~ o 15 R 4 represents hal ogen, H, NO2,
Cl_2-al kyl, CH=CH COOCH3, NHSO2C1_z al kyl, NHCO het, (CHz) 1_, - COORIO,
(CHz) 1_3-CO\IH- (CH) 1__ -pyridyl, or (CHZ) 1- 7- CONH- ( CH2)

1. 1-di chl or ophenyl ; RSRsepreselR s H 20 R6 represents H, R7 represents
C(=NH)-NH 2 or NH (=NH) N ; R fepresents H, hal ogen, OR10, CF3, or C (=NH)
-NH2; RO represents Ho en and R20 represents H. 25 Yet anot her
preferred enbodi nent _L 8% eins Arepresents Rs RRZ0 R7 X R8Y RI 1R
16 JUN 2003 V\DOO/358 9/3 02 Brepresents R Ra R3 R R25. "

X and Y represent N.
) ‘A particularly preferred embodiment provides a
(/i compound of Formula I whereJ.n '
R represents OH, or COOH; .

10 R° represents H, halogen, OH, phenyl, O—(C-HZ)H—.
imidazolyl, S-amidino benzimidazolyl, O—(CHZ)I_;—C(O)—NH—CI_6
alkyl, or O~CH,-C(0) -NH-CH,~Ph;

R' represents H, O-CH,-COOH, 0-CH,-C(0)0-C,H,, O-CH,-C(0)-
NH- (CH,), ,-arvyl, O—(CHZ)H-NH—C(O)_—naphthyl, CONH,, O-(CH,),.

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

O-CH,-C(0) -NH-CH,-indoyl, (CH,), ,~aryl,

’

O

: ™~
() —E'O—CHA? C(O)—N o
;—-/913
-§—O——(CH2)0-4——NH-C(O )
| \ ON1a

20 o R

19



X and Y represent N. A particularly preferred. enbodi nent provides a
conpound of Fornmula | wherein: R 1 represents OH, or COOH, Z 10 R
represents H, hal ogen, OH, phenyl , & (CH),-,-Ph, imdazolyl, 5-amdino

benzi m dazolyl, O (CH ) 1.2-C (O -NHCl-6 alkyl, or

-NH-CH Ph 3 Rrepresents H O CH 2-000H, OCH 2-C (O @%@1@ 2@914 2-C

(O) g@:ﬁ@éé aryl, 0- (CH, ) 1. d-NHC (O -naphthyl, CONH2; 0O-(CH 2)
15 2- C( f? (CH2) 1.1-Ph- R 3R14, O-CH Z-C (0) -N ( RPEY/US99/30302

-CHZ pi peranyl, OCH 2-C(O-NHC CH2)0 _4-aryl, - -OCH2
C(O-N O R13 +0- (CH2) 0-4-NH- C(Of20 R14 N 2003. WO 00/ 35886

PCT/ US99/ 30332 _ +0-(CH, ,),.2-C(O)-N | QH2) 1- 2- NH- C(0) - 0° CH2- Ph
or O (CH2J ¥ ®Pnrl 2)rzepr§§@n‘t— S M1 he H, -OCH31- (CH2) 1_2000R10,
-COON, -NO2, -OH ‘aryl,. 5 H RI5'N MYKH (C2)aa +<\ RI13 N NH2 NH
H
—;—(CH2)1_2—NH-C(O)—O——'-CH2-Ph . or

) | —é—O—CNJl\(CHZ)M—Ph ; | - O

R' represents H, -CH,, halogen, -OCH,, - (CH,),_,COOR", -COOH,
-NO,, -OH, aryl,

—_— 15 “
. X —~R
—%—NH_(CH2)0_4 \ /> , _é“<\ l
. /\'Hw N NH2 '
NH
) 0 v .
g —;—NH——(CHz)I.a NCHg2 :'7{ \CNH i
CH,0OH
_§_NH - N_802-N(CH3)2

“é_””'C”z‘G“/“\_(r;TH

R’ represents H;
R’ represents H;

10 R’ represents H, halogen, -C(0) -NH,, -C(=NH)-NH,;

20



--NH (CH2)1-3 N(CH3)20 NH -0- ~ NH CH2OH N S02-N(CH3)2 O -~-NHCH2 N NH J
N R5 represents H R represents H 10 R7 represents H, hal ogen, -C (0)
-NH21 -C (=NH) -NH2; 20 1,6 JUN 2003 WD 00/ 35886 PCT/ Ufg?{_\’a cp(}g
represents H%}% F,.OH or QCH3; R9 represents H, Rl13 a ndependent |y
at each odQ §§6 represents H,  hal ogen, -0OCl-2 al kyl, -OHpCTOS89/30302 - Cl -,
al kyl ; andr% r@&ﬁéﬁ{tﬁéi&nt <t FOM 5 MelO- HN  NH - O CH2- pui uuu
IIIIIIIIII\%& HN NH N - -pluunu N N21 16 JUN2003 W. 00/ 35886

PCT/ US99/ 3 35 -0 --OCH2 --0 NH - -O(CH2)2-a ON

1ndependently at each occurance represents H,
halogen, -0C,, alkyl, -OH, -CF,, or -C_, alkyl;
5 RY represents H,

and R

and

—< —0-(CHy)y4——0 \ / ,

N
HO-HN
_NH
(4 ‘; —§—0-CH2 —;—ommm mmmNH—<
NH-

AN

N

21



H2ZNHHN i N-~~-ON_ or - ~~ -CH2 NH2 ;and N H2N R20 represents H or

-CH, -Ph. Provided in another aspect of the present invention is a conpound

of Formula | wherein Arepresents 5 R6 R2Z0 R7 X R8Y R B represents RS

R4 R3 Rl R2Z Xrepresents C.; and 10 Y represents NH 22 EGJHN ?Bﬁg WO

100/ 35886 PCT/ US99/ 30302 A pref erred enbodi nent of this a

pr esent provi des comnmpounds wherein Rl represents -OH, -COOH, or
r{gsiaééﬁrgepresents H, hal ogen, R10, -aryI heteroary‘l"CT’U@?ﬁ"E”zS

P(O (OH)
al kyl , -0 (CH2)0-2-aryl g_or o10 aryl-Cl_, alkyl; R3
represents .3-CO0H,¢ al tern R2 and R taken toget her
r epr esent 'tg"o , § OCH2‘</
_ | N

, —;—0-<CH2)2-4—0 \ /

—é—o " NH

—N
HoN
. l-'\-ll H2N
’ | . | . p
."é'o i , or =N {_3
- | —%—CHz \ />—NH2 ;and
N
HoN

R%® represents H or -CH,-Ph.

Provided in another aspect of the present invention

is a compound of Formula I wherein 2 represents

5
R® R20
7 /
R X
-
) i)
RS' Y
R
B represents
R® R*
= o
R R2

X represents C; and
10 Y represents NH.
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10 R4 represents H, -Cl1 4 alkyl, - (CH) 1_,-CO0H, -(CH 2 ) 1 ,-000CL_2-
al kyl, hal ogen, -(CH 1) 1-2 CO\IHZ CONH2, -NO2, -O-Cl 2 alkyl, or -OH RS,

represents H -Cl1 3 alkyl, - (CH2) 1 ,-C (O) -NH (CH2) 53 ﬂﬂgmw -
(CH2) 1 ,-C (O -NHCH3, or -COOH, 15 R6 represents H, h IoQ‘Je , Cl 3
al kyl; R WQH/¥588nts -C(O -NH2, -C (=NH) -NH-NH 21 or ami di RET/USRS/30302

ts H, hal 2)
represents K or hal ggcydi K20 W&Ezﬁﬁ%}‘lé&f the 254, &8 roa,
- (CH2) 1 Prﬁé?nt fovenptjor proyddesN qEEyurKs wherepn 1- -N (R10 ). -C
g%)lO) NR%:R(Zg N NF\I’(10F\>24t81 _?)glph_-a or(ﬁ'ﬁé) ()‘bH Pt] (I;Ig)t |20naI(IC|);| gjbgt |4t Dlt ed
aryl, 10 -R(CRSpresents - H %@é gﬁnB I\R‘R' Aryl (CI-"il Syeroarph (R1®)."2, or

-(CH 23 thmcosaecu-bogaLhykpnef erU-e(d:m@wpan@E obxt he pr esept - 25
invention agﬁ gel ected from
3-(3- Br onp? car bam m doyl - 1H benzoi m dazol - 2-yl ) - 4-

hydr oxy- thnWe)pmsgﬁmnetI—hWr pr@pl AR, EPOH ;

o e

(6- Car bam m doyl - | H ke i m dazol -2-yl) -3-hydroxy- phenoxy] -N
(2, 3-di chl or o- benzyl ) ¢ acet am de;
3-[ 3- Brono- 5- (6- car bam m doyl - 1H benzoi m dazol - 2-yl ) -4- hydroxy-pheny]j -N
(2- (2, 4-dichioro-phenyl) - ef hyl] - propionanide ; 23 JUN 2003 WO 00/ 35886
PCT/ US99/ 30302 3-( 3- -5- (6 car bam m doyl - 1H benzoi m dazol - 2-yl ) - 4-

ydr oxy- phenyl ] - N-( 2- 3;? di -ethyl) - propi onan de;

hyi ot By ARG d‘”&opeﬁ% A opt SoinascoBn  q ym  -cooc, .-

(6-Car bam ari]dxo;/l - belogreroi n G|, -, 2C9NH, - 3-RPHiHoXy ~NoheneyL, , Nalkyl,
- napht hal egz 1-yf; et hyl - acet ami de;

2-(3' - Ami no; 5- chl or 0- 2- hydr ox b| henl | ) - 3H
( R’ representsy H, Y p y y )- -(CH,), -C(0) -NH- (CH,),_,-

heteroaryl, —(CHQld—C(O)—NH—CHJ, or ~COOH;
L, alkyl;
R’ represents -C(O)-NH,, -C(=NH)-NH-NH,, or amidino;
R’ represents H, or halogen; and
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(O)-NR"R", -(CH,),,-Ph-NH,, -(CH,),.
| ,-Ph-NO,, - (CH,), -N(R")-C(S)-NR"“R*™, -C,,-alkyl, -(CH,), -
L optionally substituted aryl, -(CH,), ,-het; —(CHQIJ—N(R“)ﬁ
- (CH,),.,~CON (R"),, or -(CH,),,-COOH.

Specifically preferred compounds of the present

15 R® represents H, halogen, or -C

N

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-l1H-benzoimidazol-2-yl)-3-hydroxy-
phenoxy]—N-(2,3-dichloro*benzy1)—acetamide;
3—[3—Bromo—5-(6—carbamimid6yl—lH—benzoimidazol—Z—yl)—4—
hydroxy-phenyl]}-N-[2-(2,4-dichloro-phenyl)-ethyl]-
pPropionamide; : '
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benzoi m dazol e- 5- car boxam di ne;

3-[ 3-Brono-5-(6-carbam m doyl - 1H benzoi m dazol -2-yl)-4" 10

hydr oxy- phenyl ] - propi onic acid; 2- (3,

5- Bi s- hydr oper oxy- 2- hydr oxy- phenyl) 3H benzoi m dazol e 1’5 czj box m-di ne;

2-[ 4- (5- Car bam m doyl - 1H benzoi m dazol - 2-yl ).- 3- hydroxy 6 003
henox N- (3- chl or o- benzyl ) -:acet am de; 15

IQI- Benza WQ 94588%p.- 5- (6- car bani mi doyl - 1H benzoi mi dazol PCT/US99/30302

g zié 4- hyﬂ#@xyBﬁbﬁmﬂﬂ—GUJHHﬁHEﬁ%ﬁEﬂoyﬂ—1ﬁ5%en201m1dazolb2— 1)d4-

| (0),¢ - Z - cal poxam_.dl ne;.
o o haar SRy D 2 A S Bl S8y S SRl oRar e 2.
(5- Chl or o-2- If@dB@K)mobEp—H&Smd&ﬂa@du)mx&?bemebémﬂaﬁﬁi&az51 ezaybpxani di ne;
&L hyadoR )egg,e{xlqu%ﬁ@ e EBEQEP! 1 08581 §ndms G8T POXam dines 25
benzoi i da%ol[424§r-)'363 }ﬂhehbv@e]ana@mmmm -2-yl)-3-hydroxy-
2-{3-[1- (35 Rg tgpl-%%wtym&mi%ﬂn%% Al %@8&%1&& |

hydr oxy- phen benzoi m_dazol car
2- (5- Chl or %= 23hyﬁ@%ﬁy-é1&%%9£9r%r%udfﬁ%wwb}phpr§ﬁ3 yl) -3H-
benZOIn1dazghzoEmQaaQ@m@nsﬂd&zboxamldlne,-

2-[3-(5-Carb |-| 2- hydr oxy- -
Ehéﬁyff-s, gg‘g% Q?P %gﬁg%T %]%% $ﬁ?% xgigéé?%a%aﬁ%brﬁé;
2-[ 3- (b Arﬁn]ndaogyybhpzynyrlm—mopldhm rmd:MXy) 2- hydr oxy- 35

phenyl]-3 b zpi a
(2- Hydrox;b:% %hgngl% - O%%ac%&)ben %%z%ﬁen%l) c%mlFlboxam dine; 24 1 6 ~
JUN 2003 V@O@¢3E$Q@ZP@H Ummmldlne, f_j

2-[ 2- Hydr FRRPES t?é"ﬁ h im dazol e-
5- E:ar E?)xa%ﬁlr%e% &EB:@élml Am noagle}'gny 2QJE)%arr%l’ A;og fn!?re hoxﬁ’gggﬁgdroxy-
phenoxy] - (3 chloro- benzyl -acetamide; '

15 N—Benzyl—3—[3—bromo-5—(6—carbam1m1doyl 1H-benzoimidazol -
2-yl)-4-hydroxy-phenyl] -propionamide;
2-(3,S—Dibromo—2,4-dihydroxy—phenyl)—3H—benzoimidazole—5-
carboxamidine;
2—(2—Hydroxy-biphenyl—3—yl)—3H—benzoimidazble—5—

20 carboxamidine;

2-(5-Chloro-2-hydroxy- blphenyl -3-yl)-3H-benzoimidazole-5-
carboxamidine; : _
2—(2—Hydroxy—3-phenethyloxy—phenyl)-3H—benzoimidazole—5—
| carboxamidine; - : N
J 25 N-(3-Bromo- benzyl)—2 (4- (S5-carbamimidoyl-1H-
benzoimidazol-2-yl) -3-hydroxy-phenoxy] -acetamide;
2—{3—[1-(3—Amino—propionyl)—pyrrolidin—z—yimethoxy]—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-
phenyll1-3,4,6,7-tetrahydro-imidazo([4,5-c]pyridine-5-
carboxamidine;
2—[3—(1—Aminoacetyl—pyrrolidin—Z—ylmethoxy)—2—hydroxy—

35 phenyl]-3H-henzoimidazole-5-carboxamidine; and
2- (2-Hydroxy-3-phenoxy-phenyl) -3H-benzoimidazole-~5-
carboxamidine;
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phenyl ] - 1H benzoi m dazol e- 5-car boxam di ne; 5

2-{3-[1-(2- Am no- 3-net hyl - butyryl)-pyrrolidin-2-

yl met hoxy] - 2- hydr oxy- phenyl } - 1H benzoi m dazol e-5- car bOXTrE dJUaN 2003

2-[ 2- Hydr oxy- 3- ( 1- hydr oxyacet yl - pyrrol i di n- 2-yl met hoxy)

phenyl ] - 1¢v|olm;3;g§6m dazol e- 5- car boxam di ne; 10 PCT/US99/30302

2- (2- Hydr oxy-5-i odo- 3- net hoxy- hen |)-1H benzoi_m dazagl e- 5- carb:ﬁan1d|ne
> {5 (1o ( B RS T (DURGROY I i PonPat R gazol-3-v1) “pheny

yl met hoxy]rre-temtk i @hesyé 3 5 3th boozanpiigaggl e- 5- car boxani di ne; 15

2- (2- Hydr 4-11:(1-iminp-eth -.'er'd'-4-| -

begzy:_Zm %}y[%hé]ny‘{ﬂ‘ é I |W‘E§E%ﬁlégl_ EX# I EBW _2)S¥’1)’(§i6:r?|3%_nd With
nmet hane; ka(éhywwDblybénid::x{mﬂdékelm-ﬁeeerhykazmpdpnebd| n- 3-

| met h@x d 0 .car boxani di ne;
)2/-(3-8 o)r/r]o 2@ @O)F%, g')“ R%] Jé%hﬁﬁ Sgﬁr& gﬁ?kg&gg % 2% 5- ca)r(boxalm di ne;
. 3-[2, 6- Dlxbhmxmdxx'B—%ahjo@md)mdpbenI béﬂzbemdamdazogtlerS-
3- hydr oxy-phsnoxyl {H@l onic acid; 25

3-[2, 6-Di brono car bam m doyl - 1H benzoi m dazol %I
" 3- hydr.oxy- %Wrmp$ohlrchaéraxxﬁﬁwféswrro&hem Ylmethoxw -

.2- [ 3- Br omsigekiy ] OXi=Bek Bo (i 8% Y1 BUL - 3aeBykamphenyl;] - 3H-
benzoi m d

b
S BensAl - 216 TR Ry R S PRERDPTY IRRPRYY a1 PS70dHsARR W he:
3- [ 3- ( 3- Behzaydriboxanbaimei doyl - | Hindol - 2-yl ) - 5-brono-4- -
hyd
(o bongyt b Loy BERRRLARTF fer ydcusyoyl) pyrgeaiglin-2-
droxy phoigethoxet + 2- bzdnox35phenyl} 3H enzoimidazole-5-

6- Chl or 0- Zs{,3, Sz &th £81 Q& 0- 2- hydr oxy- phenyl) 1H i ndol e-5- car boxani di ne;

3- Br ono- 5- (5 car bam m doy! - | H-| ndol, - )-4- h){droxy benzam de; 2
15 2-(2-Hydroxy-5-{4-[1-(1- 1m1no ethyl piperidin-4-yloxy]-

benzylamlno}—phenyl)—3H—ben201m1dazole—5—carboxam1dine;
compound wiﬁh methane;
2;(2—Hydroxy—5—{4—[1—(l—imincfethy1)—piperidin—B—
" ylmethoxy]-benzylamino}-phenyl)-3H-benzoimidazole-5-
20 carboxamidine; '
2- (3-Bromo-2-hydroxy-5-methyl-phenyl)-3H-benzoimidazole-
~ 5-carboxamidine;
.3-[2,6-Dibromo-4-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-
3-hydroxy-phenoxy} -propionic acid;
. 25 3-{2,6-Dibromo-4-(6-carbamimidoyl-1H- ben201m1dazol 2-yl)-
('f 3-hydroxy-phenoxy] -propionic acid ethyl ester; and
2- [3-Bromo-2-hydroxy-5- (3-methoxy-but-3-enyl) -phenyl]-3H-
benzoimidazole-5-carboxamidine;
3-Benzyl-2-(3-chloro-2-hydroxy-phenyl)-1H-indole-5-

30 carboxamidine; '
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—y1)-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;
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16 JUN 2003 WO 00/ 35886 PCT/ US99/ 30302 2-

(3, 5-Di chl oro-2- hydr oxy- phenyl ) -1Hi ndol e-5- carboxam di ne; 3-(4-Am no
-benzyl) - 2- ( 3- brono- 2- hydr oxy- 5- net hyl - phenyl ) - 1Hi ndol e- 5- car boxam di ne;
5 2-(2- Hydroxy- bi phenyl -3-yl)-1Hi ndol e- 5- car boxam di ne; UN 2003

2- ( 3- Brono- 2- hydr oxy- 5- ni tro- phenyl ) - 1Hi ndol e-5- car boxam’105 ne'

2- (5- Hydr owyod338gdi hydr o- benzo[ 1, 4] di oxi n-6-yl)-1H indol e- 5P a/rutgggxlzz'ao%zdl ne;

10 3- Benzyl 2 (2 Igldroxy phenyl - 1H i ndol e- 5- car boxam di ne;
3- Benzyl - %)Wmmgnylll-l-lmd@idblﬁz—szar boxam di ne;

3- Benzyl - 2t(a351§,,ggnmd1%2 hydroxy phenyl ) -1Hi ndol e- 5- carboxam di ne; 15

[ 3- Br ono- 5 (5- carbam_;g 0 I-IH-|ndoI 2-yl)-4-hydroxy- phenyl]-acetic acid,
3- Benzy!l - G}W‘yé'r X2 PheTr 9ma +L i A direx-— Scaneidnelm mherey 1 ) -

2-[3-Br om-lﬁ{lﬁdmr&@ﬂd’ﬂxdmﬂarﬂlﬂ'&iﬂ@m 2-yl')-4-hydroxy- 20

phenyl] ac t 2- or.o hydroxy- phenyl ) -1Hi ndol e- 5-

car boxafi d?nerEl czlgf(df (?’r?d‘ éf%okyl%h%}?P}eIﬁ- -ic@gdioxagni Eardoxani di ne;
25 2-(2- Hy@r—dﬁyﬁﬁfm—wlhytdrmw-rﬁrwc) ﬁllrleh?wl—@}ﬁm@%rl@sam di ne;

2-(2-Hydro | hyl - bi phenyl -3-yl)-1Hi ndol e-5- carboxam di ne;
2-(3- BrormééI%Oécra(gl%s1 terf19t hyl - phenyl ) - 1H-i ndol e- 5- 30 car boxam di ne;

3-Benzyl - 2 (‘35b|Hd@é‘qufh§ldroxi,ﬂiﬁﬁdm:t-m&nmfehyu)dinundtsl—g-l)Slqax boxami di ne:
3- Benzyl - 21 h3odRl-8reaZriwdn@di s met hyl - phenyl ) - 1H i ndol e- 5- car boxam di ne;

10 3—Benzyl—2-(2—hydroxy—pheny1)-1H—indole—S—Carboxamidine;
3—Benzyl—2—(3,5—difluoro-2—hydroxy—phenyl)-lH-indble—S—

) | lcarboxamidine; _ (i)
3—Benzyl-2—(3,5-dibromo—2-hydroxy-phenyl)—1H—indole—5— o
carboxamidine; _

15 [3-Bromo-5- (5-carbamimidoyl- lH indol-2-yl)-4-hydroxy-
phenyl]-acetic acid;
3—Benzyl—2—(5—chloro-2—hydroxy—phenyl)—1H—indole-5—
carboxamldlne

| 2-[3-Bromo- 5—(5 carbamlmldoyl 1H-indol-2- yl)—4 hydroxy—

20 phenyl]-acetamide;
2-(3,5-Difluoro-2-hydroxy-phenyl) -1H-indole-5-
carboxamidine;
2—(3,5—Dibromo¥2—hydroxy—phenyl)-lH—indole—S—
carboxamidiné

| _ P
25  2-(2-Hydroxy-5-methyl- ~-biphenyl-3- yl)—lH 1ndole 5- {~)
carboxamidine;
2—(2—Hydroxy—5,4'—dimethyl—biphenyl—B—yl)—1H—indole—5—
carboxamidine;

2—(3—Bromo—2—hydroxy—S-methyl—phenyl)—lH-indole—S—

30 carboxamidine;
'3—Benzy1-2—(3—bromo—2—hydroxy—S—methyl—phenyl)—lH—indole—
S~carboxamidine;

3- Benzyl 2-(3-chloro-2-hydroxy-5- methyl phenyl) -1H-
indole-5-carboxamidine;

35 3-Benzyl-2-(2-hydroxy-3,5-dimethyl-phenyl)-1H-indole-5-
carboxamidine;
2—(3,5—Dibromo—2-hydroxy—phenyl)—3—methyl-1H—indole—5—
carboxamidine;
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35 3-Benzyl - 2- (2- hydr oxy- 3, 5-di net hyl - phenyl ) - 1H-i ndol e- 5- car boxani di ne;
2- (3, 5-Di brono- 2- hydr oxy- phenyl ) -3-nethyl-1Hindole-5- carboxam di ne; 26
16 JUN 2003 WD 00/ 35886 PCT/ US99/30302 2 5- carboxam di 1’1&5 JUN 2003

2--[ 2- (3- Bronp- 2- hydr oxy- 5-met hyl - phenyl ) - 5- car bam m doyl - _
1H i ndol - QY‘}P?’Z’S&E%t anmi de; 5 _ PCT/US99/30303
[ 3- (3- Benz\d - @48 ynsi%étﬂﬁmflalé};@?i{ehé&@%‘eﬁyl) -1H-indole-

dr oxy-ph | ] -aceti,c;, acid neth
QY[B-(é-Bes;%4599ﬁﬁqﬁﬂﬁqﬁkkwd-IngndoI-Z-yI)-S-bronD-4-
hydroxy-ph@mwz—nﬂqnﬂdmd42+hydtdn¥¢54me§h§n>pﬁen§a)=éaba9baH%w$d&xr2--
(3- br ono- 2- Q{y_grn%-_g-_ t]h_yIC-Hheny%%‘ - 10 1H 1 ndol e- 5- carboxam di ne;. 2-
(3-Brom)-2-lhy r oXy- -t¥e-hy P *-3- (3-nitro-benzyl)
1H- i ndob e- H3cdPo®emmydi-e-cad-HediAmi doy behBy | hdd1 2~ 0L gx prameetahy |

3p222¥|yl) %H- ?@ﬁ‘?&?ﬁfﬁ?%@ﬁ%%%@?m%%ﬁ% fg'fﬁ-r"i ndol e- 5- car boxam di ne;
6-Ch|oro-23C§3r23633P&ﬁLD&}qangﬁmwmﬂﬁﬂwﬂ#hHAin§422633?agfbggmo—4—

Ll n e e R St e
(2- pi peri dPA- P PMiZORPeR2Yddr2m (Fe Y Y-5 hyl-phenyl)
6-Ch|onm-2a@zihﬁdaexﬁ~aaF?§@%fﬁg?Ef$yggtng:pgrrgl;dh?a!he_ -

12 ono sl oot sl el oo ey banan ey 25,
propyl ] - bi éﬁehyﬁpgeyIS}-claHbioMifelﬁ:;e:;ar b?x?m' §I| n?h -

ety 24T BB s L

(5- Car bari APEEyE-8-EREBPFAMECSiRGT] - 2-yI ) - 6- hydroxy -

15 3—Benzyl—2—(3-chloro—2—hydroxy-S-methyl—phenyl)—1H—
ihdole—S-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;

20 2—[5—(5—Carbamimidoyl—6—chloro—1H-indol—2-yl)—6—hydroky—

biphenyl-3-yl]-N-(2-piperidin-1-yl-ethyl)-acetamide;
-'6—Chloro—2~{2—hydroxy—5—[2—(2—methoxymethyl—pyrrolidin—l—

yl)—2—oxo—ethy1]—biphenyl—3—yl}—1H—indole-5—

cérboxamidinef ' _ ..

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

;\J; propyl]-biphenyl-3-yl}-1H-indole-5-carboxamidine;
2—[5—(S—Carbamimidoyl—6—chloro—lH—indol—Z—yl)—6—hydroxy—
biphenyl—3—yl]—N—(tetrahydro—furan—2-ylmethyl)-acetamide;
2—[5—(5—CarbamimidoYl-G—chloro—1H—indol—2—yl)—6—hydroxy—

30 biphenyl-3-yl]-N-(3-methoxy-propyl)-acetamide;
Morphbline—4—carboxylic acid {2-[5-(5-carbamimidoyl-6-
chloro—lH—indol—2—y1)—6—hydroxy—biphenyl-3-yloxy]—ethyl}-
amide;

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

35 indol—2-y1)—5—bromo—4—hydroxy—phenyl]—ethyl} ester;
2—[3—(3—Benzyl—5—carbamimidoyl—1H—indol—2-yl)—5—bromo—4-
hydroxy—phenyl]—N—{4—[1—(1~imino—ethy1)-piperidin—4-
Yloxyl-phenyl)}-acetamide;
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30 bi phenyl - 3-yl]- N-'(3- met hoxy- propyl ) - acet am de

acid {2 _[5-(5-carbam m doyl - 6- . .
chl oro-1 Hi ndol - 2-yl ) - 6- hydr oxy- bi phenyl - 3-yl oxy] -et hyl ) - ami de; Phosphoric

acid nono-{2- [3-(3-benzyl-5-carbam m doyl-IH 35 - 16 JUN 2003

I ndol - 2-yl ) - 5-br ono- 4- hydr oxy- phenyl ] -et hyl ) ester;

2- [ 3- ( 3- Bernvelooasssar bam ni doyl - | H-i ndol - 2-yl ) - 5- br ono- 4-

- “N-{ 4- (1- (1-| mi no- et hyl.).- pi peri di n- 4-
7T oxy ] pheni Ui el 1 25 Garoer s ey WbiHon 95985 2PEN LS HEEEE02 -
ﬁ- 53- (3- Bﬁgmldizﬁab:q&rﬂﬂam_ C'ya'liioyxhtma: ndekd2- yl ) - 5- br ono- 4-

r oxy- - : . , .
2}/[ 3-( % I[I:3'>enzr%l7l B3 (éjtar %n_rﬁ af_d(géwéﬁfmﬁﬂbfi@é-lyllﬁ? 3ngpPdg-x1) -5-bromo-4-
hydr oxy- pheiyidranetzieniel | Sacetamide;

s SRR P ) s ot

[ 3- (3- Benzy i

N/ N+dimetholyaresatmiden- 4-

hydr oxy- phengl-](:3agRir £, 1.0 -dc'zarbamimido?/l—lH—fpg_o%r—g y1) —fﬁbronio—cl—

3-[3-(3-Benﬁ§-5-car am mi doyl -1 H 1 ndo

hydr oxy- phe et ol ARG+ bRS1¢( 2- nor phol i n-4-yl - ethyl)-anide];

-2-yl

3- [ 3- ( 3- Benayl[35-(GaEaryli -gbydaf%émﬂdﬁboﬁl ¥ih=-2nB6008=41)05-bromo-4-
- - : na .. ., . . <
DY (b D D BB BB e n i o be (aci gl PospéAgymprohglin-d-yl-

1H i ndol e- SetayBdxamidlele; or a stereoi somer or pharmaceutically acceptable

saht

form

| . ph i gal table salt
o m thar eof - 90 Wb ona e G Ay R R e R f o - 2o BEPbordes o O

phar maceut | BYAreFpedierydn wummienanide; pimadmaceuti cal |y acceptabl e -

carrier and2a(gheraprRit-RlddbxAald ahd

' |t ther
a pharﬂpcefﬁLg%EE é¥§33§rtgéiéfﬁine;e

20

25

30

35

or a stereoisomer or pharmaceutically acceptable salt
form thereof.

or a stereoisomer or pharmaceutically acceptable salt
form thereof. '

Yet another aspect of the present invention provides
a pharmaceutical ".composition comprising a
pharmaceﬁtically acceptable carrier and a therapeutically

effective amount of a compound of Formula I a

" pharmaceutically acceptable salt thereof.

‘The present invention also provides a method for

treating or preventing a thromboembolic disorder;

: compfiSing administering to a patient in need thereof a

therapeutically effective amount of ~a compound of
Formula I or a pharmaceutically acceptable salt thereof.

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

reported herein are in degrees Celsius, unless indicated
otherwise. '
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- 25 The present invention also provides a method for treating or
preventing a thronboenbolic disorder; conprising admnistering to a

atient in need thereof a therapeutically effective anpu of NE und
gf- For ?)-I Qfged pharmaceutically acceptable salt there 6 ‘JBLS Sz'QﬁYq—{ESI S
The novel coor?gounds of the present invention can be prepar BgTURIM0BUnber

of ways known tBhenaxskel | edmipourds  aift Bb;ﬁﬁga{lir-];@ %é{cﬂhgg;ﬁ?ﬁgg?glé%ged
h [ 5 referred synthetic nmethods for s ‘

ng\r/g: " 2(r)§rlp§6un s@:)}#egt ﬁtgg%rggs?gln Fﬁven%%ggekllF t bfifBrafiFes drepbtbed
herei n ar @e¥rwWegddessienddushe umagssl i hthiatat edmpothaswisf. Folmif aJ UN 2003

; nggg}gd T nds of.Formula | can be
\;;Pegg/r ggs&%ﬁ%ﬁé&r eactiosnshgfng%sb;eflrﬂ\ﬁ%??ét'echnﬁaﬁég d‘é%‘PPb‘E‘gs bRfow. 1t

shoul d'be SRR haR CERFRARRE ofomer mif athe inwitaldecomppondds «f See nul a
la. These mamgammndsi ofedt Fon Mbadl ackepr %%e“tftu?&fﬁ‘?zof é%%@éfﬁkeﬁp Qunds

f-the present.invention and can be further ansf or ned provi de” ot her
ﬁovel_ coﬁﬁguor?’dlsd%foﬁh rp’?%%%ﬂt CPW@Hﬂdﬁ’n.OfTW@e_r QXYM Heepeiénined in a
sol vent appropritat eresaotibesr aa@emﬁmhdn%@tlgﬁl al %&l?gr&ygéhﬁgstgpoog %/é?lhgse
for 10 t t S 1,.Qns [ effect ed. W e_under:

skilled i nl’t%t hgﬁgr Ir%{)a{f;aegirtéﬂ;n?gs g%ntt%rélsai‘ St ﬁH‘PHPP@‘Jf u?‘f%‘il! SHaltiel er&d®ent on
the ndPecH® shsanafpemesdsinsg enbeiingh théfe;aadf.(ﬁrnat ISIQTIS migp_;](c)s?ﬁe /
This w || SI@idugsy I ir kud t i f e order o e _
synthetic ste sd or toq%gl eg?égjﬁe %g%rlllcéu'a?gprggé_ssagéher?édov%‘?g%‘f her in
order to SETENESE Yesirbd theonperpeieonral hsyi mrmserun. ont thid Imel s@ibe

ecogni zeghiohdld anet kYn ik ent CRIYHICLAL OFrddils FHEMAL ABRENG AL 4y |
”“hetiCT%Q%teld}ll Sbmetimes require a judgment to modify the
I5 order of the synthetic steps or to select one particular
process scheme over another in order to obtain a desired
compound of the invention.

- It will also be recognized that another major
consideration in the planning of any synthetic route in
20 this field is the judicious choice of the protecting
group used for the protection of the reactive functional
groups present in the compounds described in this
invention. An authoritative account describing the many
alternatives to  the trained practitioner' is Greene and
_ 25 Wuts (Protective Groups in Organic Synthesis, Wiley and

| (JE ~Sons, 1991). | _
Proton NMR's ('H NMR) were obtained using deuterated
solvents such as dimethyl sulfoxide (DMSO-4,) , deuterated
chloroform (CDC1,) , or other appropriate solvents.
30 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 themn. These

35 compounds of Formula I can be represented by the
following structural formula:
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20 this field is the judicious choice of the protecting group used for the
protection of the reactive functional groups present in the conpounds
described in this invention. An authoritative account describing the many
-alternatives to the trained practitioner is Geene and 25 ¥%h l‘”ﬁ ive
G oups in Organic Synthesis, Wley and | Sons, 1991). Pro gﬁﬁﬁL
NVR) wer e \wbtgaizegyd usi ng deuterated solvents such as d| met hly squOX| de
(DVMSO-d6), deuterated chloroform (CDCLl3), or other approprl Y308 s.
30 Schemes | to XXXV illustrate symﬁhe5|s of ﬁregyrsors usef ul |n t he
synt hesi s of conpounds of Formula I s of cofpounds of Fornul a
I, having-a ben2|n1dazoIeRmucIeus
benzi m dazol e, and Tabl es 2a™agd i ss—=3§ conpounds of
Formula | can . be represented i \ formula: 29 16
JUN 2003 WD 00/ 35886 PCTI US99/ 30302 4 ‘ S-NR R2 R9
wherein R, R, R, R R5 R _AR ' fined in the
detail ed descrlptlon of thgtq . represented by
structures 3, 5, 8, 10, and 13 ang the car boxyl i represented by
structures 44, 48, and 53 and 55 akg useful int&'nediategs® in the synthes
of the novel conpounds of Fornulae™ and Fornula la. The al dehydes and
carboxylic acids useful in 10 the synthesis of conpounds of Formula I
ei ther areheqawg{ cRxaI lp?, agai | gbl ep-or ggangl be R; epar eg ed, bzrt he synthetic

schenes out|ined bel ¢ e as defined
'in the detalled description of the invention.

} 5 The aldehydes, represented by structures 3, 5, 8,
10, and 13 and the carboxylic acids represented by
structures 44, 48, and 53 and 55 are useful intermediates
in the synthesis of the novel c.omp'ounds' of Formulae I and
Formula Ia. The aldehydes and carboxylic acids useful in

10 the synthesis of compounds of Forxﬁula I either are
commercially available or can be prepared by the
synthetic schemes outlined below. :

Schemes I-IX illustrat_e the synthesis of aldehydes

which can be used to synthesize compounds of Formula I.
15 '

Scheme I:
)

oH oH | /BOC
. N
R4 R2
' triphenylphosphine o

_|_ DEAD
——e .
s - N THF R R?
0° to 25°
CHO BOC 3
1 Z RS R1a
CHO

20

in which R™ is H or R', and R}, R’, and R’ are as defined
in the detailed description.

30
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Schenmes |I-1X illustrate the synthesis of al dehydes which can be used to
synt hesi ze conpounds of Fornmula |I. 15 Schene I: OH OH NBOC R4 R2 \
tri phenyl phosphine | + 6 DEAD RS Rya NTHER W | 0 to 25 JON 2008 r5 4
Rya 20 CHOin which Rais Hor R, and R, R, and R5 are as defined in
the det ai I'\¥€ 088888fi pti on. 30 16 JUN 2003 WO 00/ 35886 PCT/ USPETAKRN2030SC hene
| is a representg@ifane exanmplig of ot he. i hesis o agggg\#gg 3 4l ngythe
M t sunobu reaction. The eneral procédure conprises mXxrng an
appr opr i at EMPEhaRIS i%tfégd%}éhéal gehly"éég theniMirt sy preaetied. 5The
pi peri di nolgdriertshe ppesesgerel tddmpieids phasRbhge idh anap;tgggbyia%wwt,
such as THF, .at _te%atgres rlalrég{ygg from -25 to anbient tenperaturé,
pref er abl y SO®SERFUGRE ¢ oBPBEL e | stadd¥dtdh et Byl BOS doPdPESFESR) | at e
(DEAD) $n pipdrd@ivicle imnohe Eatesénds Sof otiphef9l WHUEMind heénl@n
resul ting r.eaction Juxture_js,stirr ata{;o%mte rature for 2 to 24

| Xtare

hours aft erSicH 91 HE T heSPERCA%n P S AL ef P8 uced:
pressure te2p etd ambéesntudengfendimimiesiprsfatalehyde;. 3. TPuthéi cabiled of

the desi’ et AENYARo63GRERACONPIdSNEE DY pHS AT Pt sugh as 15
chr omat ogr apny, recrysta I zat1 on~or other nethods nown O Ohe SKi ed in
the art. SEF®Fe Vise manner (about 0.5 to 1 mL per minute). The
10 resulting reaction mixture is stirred at room temperature
for 2 to 24 hours after which time the reaction mixture
is concentrated under reduced pressure to yield a residue

) - of the desired aldehyde, 3. Purification of the desired

W | _ _
aldehyde can be accomplished by using methods such as
15 chromatography, recrystallization or other methods known
to one skilled in the art.
Scheme II:
OH /\cozsr
R‘ Rz o . : R RZ
\/“\ K,CO,, Nal ]
Br -
o+ —
. Acetone .
R R'a 1a
. | 4 R
CHO CHO
' ]
20 1 |

in which R* is hydrogen or the same as R'.

Scheme II outlines the synthesis of aldehyde 5. The

25 procedure involved forming a reaction mixture by
combining an appropriate benzaldehyde 1, such as 4-
hydroxy benzaldehyde, ethyl bromoacetate, 4, potassium
carbonate and sodium iodide, in an inert solvent,

- preferably acetone. The reaction mixture is stirred at

30 ambient temperature for 12 to 24 hours after which time
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OHo CO2ET R4 R2 OR4A R2 K CG3, Nal | +er | OEt Acetone R5 Ra R5 Ria
4 CHOCHOS5 20 1 in which R is hydrogen.or the sane as RL. Schene 11
outlines the synthesis of aldehyde 5. The 25 procedure involved formng a
reaction m xture by conbining an appropriate benzal dehyde 1 ﬂ]&ﬁéﬁ
hydr oxy benzal dehyde, ethyl bronvacetate, 4, potassium carb 03
sodi um i odiWe,gol38gs8n | nert sol'vent, pref er abl y acetone. The reaction
mxture is stirred at 30 anbi ent terrperature for 12 to 24 houPSTHPPHEINNi ch
time 31 1. ¢3RN ZOOFAD 001139885 PAK UDDI 30362  tlheotgACt £6D; BEXt UARSI S
filtered thresghecetd ong&eqt e reduced sure to,vield
ted Ahes d&d ??ngs YSco amwygﬁﬁaonﬁ’f‘og?é

an oily residue, This regl due can, be pur I ed y to
y

y| el'd the TIPS dehyTBiss. Teidnme FRR S0 ORcAEied \@Y / dalwesne |
N~-OF 1 ZCM&@@hyQ’@yléﬂd the desired aldehyde, 5.
5

Scheme III:

: Na;COs, Csco3 ' ( ) '
\/[ /: Nal, Acetone . .
. RA Hz

1

[ : . Ry , Ry
CHO
g
10
Scheme III represents a general - procedure for
preparing aldehydes of formula 8. The procedure
,) ‘comprises mixing 4-hydroxy benzaldehyde §,' substituted ()
15 thiazole 7, sodium carbonate, cesium carbonate, and ”

sodium iodide in an inert solvent, such as acetone, to
form a reaction mixtu_.re which is refluxed for eighteen
hours. The reaction mixture is = cooled to room

_ temperature, filtered through celite, and. the filtrate

20 evaporated to yield a residue. The residue is dissolved
in ethyl. acetate and washed, 1in succession, with 2%
aqueous sodium hydroxide, water, and brine solution.
This washed organic layer is concentrated to yiéld the
desired aldehyde 8.

Scheme 1IV:
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Schene Il represents a general procedure for preparing al dehydes of
formula 8. The procedure conprises m xing 4-hydroxy benzal dehyde 6,
substituted 15 thiazole 7, sodium carbonate, cesium carbonat gyﬂ]N(m‘;Jm
i odi de in g .obAgwE sol vent, such as acetone, to forma reac |60

which is refluxed for eighteen hours. The reaction m xture REI/6%99/36302t 0
room tenperature, filtered through celite, and. the filtrate 20 gyaporated
to yield a residue. The residue is dissolved in ethyl acetatesand washed,
in succession, wWth 2% aqueous sodi um hydroxide, water, jand bfji ne

sol ution. ThIS vashed organic | qyer is concentrated to yu
al dehyde 8. 25_ S herre l'V: 32 WDOj00/ 35886 16 JUN 2003 99/ 30802 CN
OH N2 0 CMal &L COR:Rs R, OCNCHO 1. 9 Sche I'V depicts a nethod

of preparing a deh)y ORI & N N 5

di met hyl f or ma setuti a hydroxy benzd} - 11, with sodium
hydri de at apeb ol | owed Qp W se additio (abot 1rﬂ2per m nut e)
of a DVF el uti.dn of @& cyanoni ty¥obenzepe 9. Thg p mxture is

stirred from 12 tio 24 hours fol |l pwed by cautious 10 purlng Abf the reaction
mxture inice wit®r to yield a on Lo .

1 9

Scheme IV depicts a method of preparing aldehyde,

( : 10. Thi_s method comprises  reacting a N,N—I

S 5 dimethylformamide (DMF') solution of a hydroxy

benzaldehyde, 11, with sodium hydride at about 0° followed

by drop wise addition (about 1 mL per minute) of a DMF

.solution of dicyanonitrobenzene 9. The resulting mixture

1s stirred from 12 to 24 hours followed by cautious

10 pouring of the reaction mixture in ice water to yield a

product. The product is collected by filtration, drled

and purified by recrystallization, e.g., from ethyl
acetate, to yield aldehyde 10.

15 Scheme Vv

(/7
R
e Br Ry
R4 OH
Ry < 0o
+ —_—
13
Rg OH
Rs OH
CHO
CHO
8 12
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product. The product is collected by filtration, dried, and purified. by
recrystallization,. e.g., fromethyl acetate, to yield aldehyde 10.. 15
~Scheme' V. R 3 Br RB RAROHRa. RE OH+ R5 OH 13 CHO CHO 11 12 33 WO
00/ 35886 16 JUN 2003 PCTI US99/ 30302 Schene V depicts a nmethod of preparing

al dehyde 13. For exanple, an al dehyde of fornula 11 mherqig ;Hg UU@nd
R5 ‘are hydyveweenssgs- €. . 2, 3-di hydroxybenzal dehyde (O. 69,
added to di nethyl sul fonanide (DVMBO (10 5 m) containing sdd¥s 98?q2de

(0.25g, 10.4 rrﬁﬁ’ffl)emeAf\fedEPG)néSh@lerat}s@dubiorpra‘pabqwlam )@ §9.52 nl,
4.3 mmol )FoinehiRRi(> M™Mn t il mxture is CQntlnued for
24 h, aft%; mﬁlch tlne theé%$§§g§g Pg fSoure Ig; e?ﬁ‘éﬁd &t réakfed with
* chl or of orfn (3¥F 1BY¢ H@gﬁﬁheoﬁsesolu?réndthﬁdrwaybanzdﬂﬂehgdW|th066b

hydr ochl ot i :& agidll X owadj usgdéhe vy H&R@t%ytlo @Qi’f'éng'rﬂf@g ( oﬁlCt g th

chl or for | ayer's were was

35) The | atter Hgagy

hydrochlorlc OP&ard g | Feds €rigd i (- 429, 1 80ghvemol) .  After

3- benzyl oxye Zhhydr axysoliit bemzet debygel b'i*oNY@e(:ng%l Cle oliLl- 13

(s, 1H)’ Jg'x 92D1\G§® 1& mZ)SO 6 85d&rTh 8H)., Stlrrlng the mlxture lSVI
continued for 24 h, after which time the mixture is
poured into water and extracted with chloroform (2x) .

10 The aqueous solution then was acidified with 6N
hydrochloric acid to adjust the PH from 2 to about 4 and
extracted with ch_loroform (3x) . The latter Organic D
layers were washed with 1N hydrochloric acid and filtered |

_ over silica gel to give 3-benzyloxy-2-hydroxy

15 benzaldehyde. o

- 1 )

H NMR (300 MHz, CDC1l,) & 11.13 (s, 1H), 9.92 (s, 1H),
7.50- -
6.85 (m, 8H), 5.20 (s, 2H).

20 Scheme VI

Ra

—

R3
Cl H N-Iodo-
\ succinimide Cl !
’ e
Rg OH
Rg OH
CHO
CHO
14
15

. 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

95° 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,
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RBR3 CIl HNIlodo succinimde C | ) RS OHR5 OH CHO CHO 14 15
. Schene VI depicts a nethod for preparing al dehyde 25 15. For exarrpl e

m xt ure of an al dehyde of .forrmula 14 wherein R and R5 armﬁuyﬂg@g
5-chl oro, 2 hydr ox benzal dehyde (0.10 g, 0.64 nmol) and ccCi n| m de
Prvfs )

(0.16 g, hvh in acetic acid (2 nL) was heated to 9SBCTW$I9B302N.
Anot her pakhieen Dh N\i&%?é&(‘cﬁi nigafe 304 ( added and
heat i ng for 1 h. The n’:{ojxt u(r%le was dlllQ Tég"WI F%Itléf-ﬁﬁa acet at e,

contl nu
34 1.6 JW%OO?’\‘% §6F§§88@]42§@AU599/T3(%0§01V\98heuasn rrmresdi ondeith 5 %
aqueous #dG2ed satasated Na@, sndhosleds(NedSHingdiacnoluent s

r enoved ced ssur chloro 3 | odo- benza yde was
obt ai nedggggane Iow CP};Jtacf"chr“r%y%b"’?Jrglr(’% 39143 6094 75gschdfe VII R3 Br R3
R4 O R4 OH RS_O—IRSO CHOCHO C1 12 z N

Scheme VII

Ry’

. o _ .
R OH R4 OH
+ —_ _ —_—
Rs . OH Ry : o
cHO CHO /\©
y .

W) u 12

. : I x
N
Rs Z
Raw - o
Rs o7
CHO

17

10 Scheme VII illustrates the synthesis of benzyl
protected aldehydes 17.

For example, sodium hydride (0.52g, 21.7 mmol) is

added to DMSO (20 ml) followed by an aldehyde of formula

11 wherein R’, 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 Dbetween ethyl acetate (200 ml) and 0.5 N hydrochloric

acid (300 ml). The organic layer was separated and
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R3 R4 O | RSO CHO 11 10 Schenme VIl illustrates the synthesis of benzyl
protected al dehydes 17. For exanple, sodiumhydride (0.52g, 21.7 mmol) is
added to DVMSO (20 m) followed by an al dehyde of fornmula 11 wherein R, R4
and R5 are hydrogen, i.e., 2,3 15 di hydroxybenzal dehyde, (2. 8g, 20 2 mml)

After stirring the solution for 1 h at ambi ent terrperature]%e g
brom de. 5?2 , 20.2 mol) was added formng a red- bro reacti on
m xture further stirred 12 h at anbi ent tenperatRCTEUSIDIBO302

sol ution M@got; hEIf-lg_Ql‘etrleH oed t 200 m) and 0.5 -N'
hydr ochl g aci d SPg:T L% Tagngrgh‘g%??eﬁa%é \aﬁl/a%gft ?e&r;a%a% o?"ﬁ'?td g5
JUN 2003 o&r 9B 6OPETATSIBNBEEE9d MySOElash t ehedmatdgraphent ( a5%d to

afford a dau:lw\h acktaté&he Madhe)i |tdSghvel f3 et by Jash Q:VPE raphy (15%
et hyl aceljie‘gé fé)éhg%gge%dt I\l;f:g?) 21 g of 2- benz%l oxy-3 _E&E YRS

hydr oxy- b 3 zyl oxy- 3- hydr oxy- benzal dehyde 16 (0. 30g,

1.3 nol), terhenyympmmdt@xﬂilgenia@démp@e anﬂ52 (Zg‘r roxyesthyl)

e N o LR B 1

react i on h¥Skiemeetiny] soyeidine orft@dlaetrweerl 6 tho 3§ etvalre (s&Q@rﬁ’éd and
saturate u S di c onag nl ayer i-s
dregfUeeYS rqdi WBydragen,, ?;{é éEQQ Ba?ggﬁt ogaz$e :51 y

separ at ed, %I’I ed F 04), filtered concen br own :
oi I . The browfmai! -i &F tear istiiegimg fﬁ%hlahﬁ’orrattl@gr a‘playct(@?/ommwracet at e/

15 hawanes) tpartiefén8d29pet(eel) FcryhYdRe®t=3d2 (200 ml) and
saturated aqueous sodium hydrogen carbonate (200 ml).
The organic layer is separated, dried (MgSO,), filtered | F)
and concentrated to give a brown oil. The brown oil is |
purified by flash chromatography (50% ethyl acetate/
15 hexanes) to afford 0.29 g (66%) of 2-hydroxy-3-(2-
pyridin-2-ylethoxy)benzaldehyde 17 as a 1light vyellow

. solid.

Scheme VIII

O

20
H3
Br R?
i —_—
R® OH
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
€qd.) and triethylamine (2 eqg.) in benzene and the mixture
30 refluxed for 12-18 h. After cooling the mixture is

G



i di n- 2- nzal dehyde 17 -as a light yellow solid. Schene VIII :
%r:le nl\/eéz%lll E;hoé%/)?\’g 2 R é(ﬁ Rb OH CHO CHO 18 19 Scheme VIII outlines

[ R F. Heck,. "Palladium Cat aI yzed Reagt, f ani c
| }—Iglei gg(s:kch@oupl I ngO( efins,” Accounts Chem Res. 146 (1 %)QWM% ]
prepare a t}%%%’g 19. The bronp- benzal dehyde 18 |s t ypi cali’m/uso'dosloiaggl\llj\nmt
the met hili lacegl atieh( 10 55N, Hel bhdPhapyda oho pmegenze *8abraR2

x e amne (2 eq, Sni xture
gge'ﬁ 212 Fuxég forgaﬁ’%%Bgﬁgr %3 a{‘b‘?)l waghese Wi bur‘@ﬁ%r&GtJid!h 2b@3nwD .
00/ 358862PET/d3Sg8] 3080820,)di | utledlwaﬁu%agwlti%@{ldngt% g?l ﬁ%waﬁé él’l o
X a she
?K/Sg%te O‘Ié;er??‘rsg??gﬁlg FI %%QEQ EEFW%] E’é'lrlel% Y‘%‘FH—%& gel affords thﬁ |
. desi rjed al dehyde 19. 5 Schene IX C2HCOCO2H RA R RA R REOHRS / OH

Scheme IX
CO.H
R4 R2
Ay
O
RS OH
H CHO
20 ' - 21

Scheme IX illustrates the Preparation of aldehydes

10 21. Fof example, a compound of formula 20 wherein Rﬂ R
and R’ are hydrogen, i.e., 3—(3—hydroxypheny1)propionic
acid, (3.0 g, 0.018 mol, Aldrich Chemical Comp, Cat

1279), NaOH (6 g, 0.15 mol), water (40 mL), and
chloroform (40 ml) were combined and heated at 70°C for 12
15 h in a 100 ml round bottom flask. The solution is
PRI 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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CHO 20 2 Schene I X illustrates the preparation of aldehydes 10 21. For
exanpl e, a conpound of forrmula 20 wherein R, R and R5 are hydrogen,
i.e., 3-(3-hydroxyphenyl)propionic acid, (3.0 g, 0.018 nol, Aldrich

Chem cal Conp, Cat 1279), NaOH (6 g, 0.15 nol), water (40 ),
chl.oroform (40 m ) Wwere conbi ped and heated at 70C for %hJLﬁQQQQ)% m

round bott evwo dd/3s886 The solution is acidified to pH 4, extr
Et OAc (2x30 ), dr| ed (MgSO™), filtered, and concentrated gﬁh&%”'é@ﬂ%ed
pressure §nb 3+ -for nyl - 3- hydr oxy phenyl ) propionic acid which was
used without further purification. 20 25 37 WD 00/35886 16 JUN 2003
PCT/ US99/ 30302.,, Scheme | Xa CN CN OHC NC CN H2N NH2 EtO Ot CHO H2N 22 23
24 0 5 Corrpoun 22 was prepared by cordy ning terephthal dehyde :
nonodi et hyl acetlal (Acros Chem cal Conp.| Cat #24069" 5.0 g, 0.02 nol),
mal ononitrihe” (N2 g, 0.02 nol), Et 2.72 g, 0.04
nol ). 10 The mxtyre was stirred at @nbi eft terrperat wat er

(50 nL) was addediand the m xture whs extracted w The
organi c | ayer ed (MpS™M), red and conce reduced
pressure to gi —_— >
. . NHz
E0 O&t CHO HzN

Compound 22 was prepared | by combining
| terephthaldehyde monodiethylacetal (Acros Chemical Comp.-
Cat #24069-1000, 5.0 g, 0.02 mol), malononitrile (1.32 g,
0.02 mol), EtOH ( 30 mL), and NaOEt ( 2.72 g, 0.04 mol) .
10 The mixture was stirred at ambient temperature for 12 h,
water (50 mL) was added, and the mixture was extracted
with Et,0 (2x 50 mL). The organic layer was dried (Mgso,) ,
filtered and concentrated under reduced pressure to give
22 in a 88% yield (4.5 g, 0.017 mol).
15 'HNMR (300 MHz, DMSO) &: 7.95 (d, 2H), 7.75 (s, 1 H), 7.65
J (d, 2 H), 7.26 (4, 1 H), 5.51 (s, 1H), 3.6 (t, 2H), 1.21 ()
(t, 3H).
MS (CI) Calc for CHN,0,: 256.12, Found: M+ 257.1.
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. 1N 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)
$10.05 (s, 1H), 7.96 (d, 2H), 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 mL of EtOH. Sodium (0.28 g,
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22 in a 88%yield (4.5 g, 0.017 nol) 15 1HNWR (300 MHz, DMSO 8: 7.95 (d,
2H), 7.75 (s, 1H) 7.65 (d, 2 H , 7.26 (d, 1 H) , 551 (s, 1H, 3.6 (t,
2H), 1. 21 (. (t, 3H. M5 (Cl) Calc for CL5HIEN202: 256. 12 '319!\”20@@4
257. 1. ggﬁ{% round bottom flask 22 (4.5 g, 0.017 20 | ) and Et
(50 m_) 80 %ned and the mixture cooled to 00 C. NaBFl@c(lﬁJ@)/aum
added in i OcOdEENGS1 ANGast hedddat & ar for 30 mn

(50 m) was ad;ldgd, t he, m xture vvag%e ract edEg\ngt %ﬁlﬁ% (2”xa%0n}"rﬁfr r| ed
(MgSO4), f it ered &RF cOhCBHEPEESd uRthaniding deavdoehkeside (b. y6ve,4. 4 g,

99% of 23. 0.IAUSR (SDD Whis, AR, GHE. ASxfterelkdas &t36-Adh %[H) T?Z’ gt(d 2
as

, 1.35 ( 45,4d 1 In.a 100 round bottom er an
at nmosp heregen%) rﬁa'ztruor?éen vvgs %5 g:d%l%b g oﬁlaétwurﬁﬁjlﬁﬂﬁi(@._%(%) 0 @3 16
JUN 20053, - @@/13588@33651@@9/ 308020n@. 0d@rebdbn. was aHdedmskowb ¥ apdst he

m Xxture wag gtlh&re@l At 04C 4 or ut.es. ani-di ne _hydr ochl ori de 1. 169,
0.012 nol) Was ad trhe4m1§<‘turc(’a:;cpV\ZL/c;[(Lécg'st| Sr ng‘rrbf'@ CrpEHEEr at 8RE f or

an additi oﬁaPC%l%amﬁdesura%rzse@zC@dg pl‘:‘ﬁi)s@ﬂé) aad atided-ddi e WAkt i on.
The m xt urerwearateld uxgdehor g B, cgg)g.ﬁpn%o %rrbl te erature, ,gﬁd
an €wi th

concentrated under reduced fressure e re5| ??Iturat

Et 20 for mi RGETHAEETS . L5Pkrtedeanpi Eiéftlédwas’ldegol\mcedmnﬁbzdrlbdlander

vacuunmof orhlﬁelalvbo 24 Qrgla/el"/%r ylrépd4(71%2’| | do(de2 o1 f: 005 nol). 1HNWR

(BOOWWE:;Q{?QB(S % 7.37 (d, 2 H, 7.24 (s, 1
7.18 ( Mz fBMﬁew rﬁg ﬁhé&reésx-xu H)il IURC até, t fee HLS5

synt hesi s 'Df3tzar(aoxml |Hq ae;l @9 Whi chy gan be i@egb];o Sé/né)hesi ze conpounds of
Eorrml al Schenme X ) :

7

The following Schemes X-XIII illustraée the
15 synthesis of carboxylic acids which can be wused to
synthesize compounds of Formula T

Scheme X:
0 RS e Re
R4 R4
HO _ HO
—_— ————
‘HO Rd HO RI
|
. a
- 40
- 5
o RS 0 BS (o} R
R Rt R
HO
MeQ RZL MeO
—
coupling —
MeO - agent MeO /3 MeO R?
i R? R?
20 4 43 4

_Scheme X shows a representative example of the
synthesis of carboxylic acid 44.
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HOHOR3 HOR3 4041 ORS50R RMRMRMM HO MOR2L MO
Eguglirgl ---~1 -~ *R MO R3 agent MO R3 MeO 3 2 R2 20 42 43 44
Schene X shows a representative exanple of the synthesis of car boxylic
acid 44. 39 16 JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 For "exanﬁl e, a mgﬁbuare
of a conpound of formula 40 wherein R and R are hydrogen GdJ:EN
chloro, i. - 5 | or o- 2- hydr oxy benzoic acid, (5.0 9, 29 mol) and N
i odosucci nmwsé .17 g, 32 mol) in acetic acid (30 nL) 5 waSTisae/aeso2 o0 95

h. Additi I | S b 4, 0.,70 1 | ). was -added and
ﬁe];?ir né was colnt F‘ﬁﬁa;ﬂ%mﬁ}@i hgzqil"{lyé%nggt ar%e awa%cg“ 00 ré%mog\‘r%d f;?d‘ﬂﬁrp’e]tf‘ ovg-p i ce.
The preci pi‘f’]a?ge\'}vas% saf‘gt & Byer hvcragesh andl Rheler ghdonmat erial , was

purified bychkorpsahltizakiorbdrnfsnd0arrighanps / gater . 23heg 0] j d Mas -
i sol ated by,

5- Chl or o- 2%@%%%&‘3&%8?%‘&8@ stig \iMcgt’gp' tg‘é‘oigg ig{)lt‘ggﬁ'éél? asig (@0 mL)

crystal 15 newas| hqatec.;( go(l&SQ,CgﬁO% yikld) AS?F'tEngfa(lDWQ&@smnﬂﬁige

52Ol or 0 2- 74T 773 o0 B8 o1 b AR P D e yosae amcimendui

K208 (5. 70EQE 41 Bmol ) Thenairtawestwas e ciodred] Sandin.poilieedri $iere ¥8§.

chilled toThe precipitate was isolated by filtration and the crude

' material < was purified by ~ recrystallization from

10 methanol/water. The solid was isolated by filtration,
rinsed with water and dried. 5-Chloro-2-hydroxy-3-iodo-
benzoic acid 41 was obtained as a tan crystalline solid @

(6.14 g, 71 & yield). |

'H-NMR (DMSO-d,) & ppm: 12.0 (brs), 8.1 (s, 2H), 7.8 (s,

15 1H). '
‘A solution of 5-Chloro-2-hydroxy-3-iodo-benzoic acid

41 in DMF (40 mL) was treated with K,CO, (5.70 g, 41 mmol)

and then stirred for 15 min. The mixture was chilled to

0° 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 pressure to give 5-Chloro-3-iodo-2-methoxybenzoic
acid methyl ester 42 as a light purple cryétalline 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 NaHCOQ,/conc.
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0 C under nitrogen and i odomet hane (2.82 nL, 45 mol ) was 20 added. This
het er ogeneous m xture was stirred for 18. h at 20 C. Additional K2CO3 (0.57

g, 4.1 mmol) and iodonethane (0.28 nL, 4.5 mmol) were addqde Af§@Qr

the. mxture was diluted wt'h ether, washed wi th saturat ead&aa&ﬁzm(} ,
and dri ed WNA3%88% . The sol vent was renoved under 25 reducedqiviés9eBEom:it o

gi ve 5- Chl abfhiodri ke ot ReX Y Benz id r.42 as_.a_li.ght
purpl e crystal ?llne sol |1J§§ % ?irlg,% C%]B/ﬁi(\/le g&‘%“ﬁ@% 51 g 6%%! 8.15
(s, 1H), 7.¥8.%Q,) .1HThe sgPvens vy remysedsundidr. Boidoed pokssuoe,of

rreth | , 5- cahar o &éo%@enma&@gﬁ n ac | er
y and ﬁjet I’:kl S ho?f)lhlzﬁggs ngg?ﬁﬁ% 0)%%{0 %gg 164 gg(?%

| hen
o1y T hEehe toas by RaBaTa8a B A GLERe cHLuBeAbnIE G Ub( 0545 0
2.7 mof) dH;@QI/mekam n. of- ehmaml-z-a@tw %N%Cﬁghan}lﬁhp

mol ) was heated to ref |ux for
m xture Wagggggf%? g& \)éictllﬁ1 é’f%tg}yel v%%fﬁgﬁ e 1°§E?E|F‘§fie(?q\la‘?4€0a7“@85c An
WO 00/ 3588waxg 30NiZ0d8.5PCF/ US98/ g@@aA )anmoni um hydroxi de, 0.1 M EDTA,

saturat ed a [ Na2SQJ. The sol vent was_ renoved under reduced
pressure, %‘%h%ﬁj’dﬁjm FPR] WBsdpdficf itdd ‘hyP sl 1 {Ra HE) . 8-1 (d,
chromat-ogr aghy enpl gy, ngﬂa gBagl Bt ghqtl an 40f(§0 i®) 75 %5 CH2Cl2/ hexane.
5-Chl o -2 met hpx 0 hengyl - 3- carho ic. acid nethyl ester 43
was obE ai ned. ag éﬁ&S %£9Q¥OS| dn(1(§r§’9' %%%/‘%T‘a?r BREKVRE( DVBO- d6)
ng (8 4 (eglfg)ne,t}ﬁrl aes(tg:r 14—_% (085%® (4, 118I) n;r}x?o]?)l (g\s H%ss&\&adsmm;) '
s t itr i phen car box aci
SHhyp (?0 59%(? g‘a Q:?)éa%:ecp I’tx) %%1&1 5nd

Gt hyl ester 43 I's di sso ved®in
"Yreated wimathanelic dﬁpltf 2.9 mbt hadoli ckGH) ( 1. 8 Afitex. n&nml) tAkter 16

h, the sokyepbnts i@@éﬁgveadﬂn&é’fﬁu%‘éﬁ@éé‘és5&%9,5194& ovwed 1% yea by
15 dilution with 5 mL of 1 M HCl and 10 mL of ice cold
water. The resulting precipitate is isolated by
filtration, rinsed with water and dried vyielding 5-
Chloro-2-methoxy-3’'-nitro-biphenyl-3- carboxyllc acid 44

‘as a tan powder (0.53 g, 95 % yield).

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

8.0 Hz), 8.02 (4, 1H, J = 7.6 Hz), 7.75 (m, 3H), 3.45 (s,
3H) . '
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15 dilution - with 5 nL of 1 MHCL and 10 nL of ice cold water. The
resulting precipitate is isolated by filtration, rinsed wwth water and
dried yielding 5- Chloro-2-nethoxy-3'-nitro-bi phenyl -3-carboxylic acid 44
as a tan powder (0.53 g, 95 %yield). 20 1H NVR ( DVBO d6) pané 8@@

1H), 8.28 (d, 1H, J = 8.0 Hz), 8.02 (d, 1H J = 7.6 Hz) , 7.G5J 6513,
3.45 (s, doosséiss 30 35 41 1 6 JUN 2003 WO 00/ 35886 PCT/ US99/ 30302
Scheme XI: 00 CO2HOO RSOHRSO R5 | ROH O | -~ R4 OH RETEHPWOR R3
45 R3 R3 4Fheme FIH RS OH R4 OR R3 48 5 Schene XI shows a nethod

i ncorporating a Mtsonobu reaction for the synthesis of carboxylic acid
48. For exanple a conpound of fOI’rTcl).l| a 46o wherein R, R4

COH o ol
. | \,<
o
D ——
R4
H'a OR
45 /3
46 47
| o OH ﬁ
R OH
R¢ OR

R3

Scheme XI shows a method incorporating a Mitsonobu
reaction for the synthesis of carboxylic acid 48.

For example a compound of formula 46 wherein R’, R

and R’ are hydrogen, i.e., 84hydroxy-—2,2—'dimethy1benzo-— e
10 [1,3)dioxin-4-one, was prepared by the procedure of {)

Danishefsky, S. J.; and Dushin, R. G. J. Am. Chenm. Soc.

1992, 114, 655-659.
'H NMR (300 MHz, CDC1,) & 7.82 (d, 1H), 7.20 (d, 1H), 7.05
(t, 1H), 5.49 (s, 1H), 1.78 (s, 6H). | '

15 A Ssolution of 8-hydroxy-2,2-dimethylbenzo-
[1,3]dioxin-4-one 46 (1.34 g, 6.88 mmol) and 3-
hydroxymethyl—pyrrolidine—1—carboxy1ié acid tert-butyl
ester (1.27 g, 6.85 mmol) in THF (35 mL) under.N2 was
cooled to 0°C. Triphenylphosphine (1.80g, 6.86 mmol) was

20 added to the solution followed by addition of
diethylazodicarboxylate (1.1 mL, 6.9 mmol) over 5 min.

After 30 min, the reaction mixture was warmed to room
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and R5 are hydrogen, i.e., 8-hydroxy-2,2-dinethyl benzo- | 10
[ 1, 3) di oxi n-4-one, was prepared by the ~'..~ procedure of Danishefsk

J.; and Dushin, R G J. Am Chem Soc. 1992, 114, 655- 653 61 Uipwmégo
MHz, CDC1,) 8: 7.82 (d, 1H), 7.20 (d, 1H), 7.05 (t, 1H), 9
1.78 (s, OMp.00As88A sol ution of 8- hydroxy-2,2-di met hyl benzo- pcTUS99/30302

31di 4- 46 (1. 34 8 | d, 3- , ' .
hydrox;/(r)n);!t %mpg{far%‘ﬁ% gE&%ESﬁﬁWO%c?@ Pert - RAxfialesPURPPIA530R 6. 85

mml) in Tlﬁ\(@SarrL;:ouneartrNtedascrudel ada t er D&1 'ﬁvhpd:ﬂeny«}modmhianelyl 80g,

6.86 mMmol ) Asy ol I b ti
di et hyl azoc} carﬁx?ﬁ ate %Ii(r%f% l(%)r%lpﬂalt)%dr%gﬁlg’ )éoei Af 3908 61near t he
reacti on modasienias Qva?@re@ﬁ%o E0OAr 42n16h919mgeo>3 m 06488888.62 g

PCTI US99/ 303033 ) drenper at U Rngughjr red forzﬁ(F zEag_}nl ahyevangLat pop_ gave
a concentrated crude matefral whi ¢ch was direct g 3 onto a flash
chr onat ogr AFRZFXG AL FEHR T8 e hPXYRERY éNPYDXD lsls%eEtloﬁié‘rbﬁxMéﬁ&ﬁes) to

give 1.62 @ P9 ditert-butyl 2-(2, 2-dinethyl-4-oxo-4,4-
benzo[ 1, 3] Q| oxi n- B&I (0)74 rret LB/M:% yrrol jdine-|-car boxyl ate 47 as an oil. 1H
NVR (300 M, § &dQH) 774172 (m, 2H) ., 75-202(‘(br 18) . 1H),

3:7-3.2 (brg 9 br 2 _ 0.(d,
tert- but§/I r3(2’2 ggpdlsgretlm 4%)?0134722-( enzo['l 3)0d903§|b% n& %oxymat hyl )

pyrr ol i'@i ne‘-sll- cﬁi‘r)boxlyi‘é(?e J ) (1.65 g, 4.54 mmol) was dissol ved i n” DMBO
(9.5 n.) and th%@b@wms(ﬁmﬁimétﬁyl wagyadded-to the solution 15 to

[orm 2 beshenf S e TlonDERl S caction b ure g Bosied
queous KH& ((1J.CEB anl) 4g8¢emmn 1AciwHsC &Lsaqm]nsed)anbESGUWeﬂsmm aag
then 49% aqueous KOH (1.5 mL) was added to the solution. |
15° to form a basic reaction mixture. This basic reaction
mixture was heated at 60°C for 40 min. After cooling to
room temperature and addition of 0.5 M aqueous KHSO, (100
mL) gave an acidic suspension. The suspension was
. extracted with ether (4 x 250 mL) and the combined
20 extracts were washed with brine (2 x 50 mL) and dried
- {Na,s0,) . Evaporation of the ether gave 1.26 g (93%) of
3-(1l-tert-butoxycarbonyl .~ pyrrolidin-2- ylmethoxy) -2~
hydroxy benzoic acid 48 as a brown solid.

'H NMR (300 MHz, DMSO-d,) & 7.41 (d, 1H), 7.25 (d, 2H),
(},} 25 6.81 (t, 1H), 4.95 (br s, 1H), 3.6-3.2 (br m), 2.05 (br
) m, 2H), 1.40 (s, 9H). -
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extracted with ether (4 x 250 nL) and the conbined 20 extracts were washed
2 x 50 nL) and dried (Na2SO4). Evaporation of the ether gave

with brine (
1.26 g (93%

of 3-(1l-tert-butoxycarbonyl pyrrolidin-2-ylmethoxy)-2-

hydr oxy- benzoic acid 48 as a brown solid. 1H NVR (300 MHz, 1%)@@7 41
(d, 1FD 7.25 (d, 2H , .1~/ ! 25 6.81 (t, 1H), 4.95 (br s

(br , 2.08yéBé3ss88 2H), 1.40 (s, 9H). 30 35 43 16 JUN ZOOQPC-IX};%@ oSS 86
PCT/U899/30302 SChene XIl: RSOw RS W 5\ OH R4 OH R4 CPh ééB

42 R3 f-0 R3 51 (CO2H5 ONE12 5\ O:xcxNEt2 YY R3 5 R3 51 5 Schene Xl
acReibogrfrar the synthesis of carboxylic acid 53. For exanple

illustrates

a conpound of fornula 50 wherein R, R 10 and R5 are hydrogen, i.e.,

1- net hoxy- 2- phenoxy benzene, was made according to the procedure in
Organi ¢ Synt heses e ve Voleeige 3. p 56R:568. MS (gshem cal iagjzation)
m z cal cd for ‘ 01.08, found 5 1H NMR (300 My DWSE* d6) 5:
7.30 (t, 2H) , 7 2H—, 7. 00 | , 678 (d>2H), (s, 33—
1- met hoxy- 2- pher Genzene 50 (0,99 ‘ogpol) was di, CH,C1
under a N, atfosphdre and cool ed Ao , R oFh

R 4 R o R 5

csz

- 10

15

20

25

Scheme XII illustrates a method for the synthesis of
carboxylic acid 53.

' For example a compound of formula 50 wherein R’, R*

"and R® are hydrogen, i.e., l-methoxy-2-phenoxy benzene,

was made according to the prdcedure in Organic Syntheses
Collective Volume 3, p 566-568.
MS (chemical ionization) m/z calcd for [M + 1] 201.08,
found 201.
'H NMR (300 MHz DMSO-d,) &: 7.30 (t, 2H), 7.21 (m, 2H),
7.00 (m, 3H), 6.78 (d, 2H), 3.72 (s, 3H).
1-methoxy-2-phenoxy benzene 50 (0.99 g, 4.9 mmol)
was dissolved in CH,Cl, under a N, atmosphere and cooled to
0° C. A 1.0 M solution of boron tribromide in CHCl, (7.0
mL, 7.0 mmol) was added over 5 min. The resulting
reaction mixture was stirred at O°C for 1 h and then co-
evaporated with CHOH (4 x 30 mL) to give 0.95 g of 2-
phenoxyphenyl 51. |
MS (chemical ionization) m/z <calcd for [M + 1] 187.07,
found 187.

'H NMR (300 MHz, CDCl,) &: 7.40 (t, 2H), 7.35-6.95 (m, 5H),
6.90 (m, 2H).

O
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0, C A1.0 Msolution of boron tribromde in CH Cl, (7.0 20n1_'70rrrml)
was added over 5 mn. The resulting reaction m xture was stlrred at 00
for 1 h and then co- evaporated with CH3OH (4 x 30 nlL) to1 Q Ua of 2-

phenoxyph M5 (chem cal ionization) mz calcd for

25 found %b”’%”&m (300 Mz, CDCL,) E : 7.40 (t, 2H), 5"6]’@?]’%%‘8
6.90 (m 2H). 42-Thehdky0pBeMPI0EI3588® PET | UsS99/ B30 wasPtdars@thidanyl
51 (0. 959 5. ) e ol_ve p und .

D ethyl car Bané’V%ﬁ or i }edc%%é ngl 5&1’9%11%% %as agid‘eegﬂ{\ll’ol s&rggﬁggﬁhgver 5
mn after whiloride 60l 6bi oh.i S Heammdlbtwaefaﬁdﬁdfbp sofutdomheveyr idi ne

S removedmé}s ALY GHABRAT %'eorgﬂrlphtcn@ é”HQ@tQ&OQHCEegiﬁimﬂé%dS' et her.
The et her ution was washed (Lgeous KHSO 4 foll owed by brine,
e

and dri edTPRa2BYr)i iRy & or@oogeéf 'Ia'u %eﬁ@ﬁ?ﬁﬁéﬁypn BRE hyihe
carbonat e szZudd &heemat eabariay (iD% EhEAC '@helgth@%a%@ﬁhtfl%rri Reds

o6 14 | Bemberbavith NS ( ThosprEo M aaIee) &1 foved By Brihes. Gnd m
2H), ] 6t 80d(rlilec2H25(2Ia ,805- 3t (@1ve0 ®. wd 96H)a|f %&@hehWh@%hyl
Car onat e |SSO ve I N.,an u under a
carbonate ¢ 0nA04cdnoa20 0! 1 uap dissglyed L annydheus ik under o

C wi t hia dhgxagcescefwonehbeat hurAfieﬁ Mhesqﬂnﬁdum: of tert-butyl lithiumin:

the at (05‘%2 et Cadn B B 1SRG 2 BaH T aonoand kbt 10t 29584 for

the atnosphere was c using a oon and g Cfor 4
hr. The re&étinsh 3&&sel was warned to 0 C fol lowed by quenching with 1.0%

Ceobs NHELNVERNG FTPAMEE, WBhsRytddcted Mi3d ehhesy(3 % 89 k), Hgshed
6.80 (m, 2H), 3.5-3.0 (m), 0.9 (p, 6H).

15 2-phenoxyphenyl diethyl carbonate 52 (0.264 g,
0.926 mmol) was dissolved in anhydrous THF under a N,
atmosphere using oven dried glassware. The solutioﬁ was
cooled to -78° C with a dry ice/acetone bath. A 1.7 M
solution of tert-butyl lithium in pentane (0.62 mL, 1.0

20 mmol) was added over 4 min. After 40 min at -78° C, the
atmosphere was changed to CO, using a balloon and kept at
-78° C. for 4 hr. The reaction vessel was warmed to 0° C
followed by quenching with 10% aqueous NH,Cl. The product

- was extracted with ether (3 x 50 mL), washed with brine

25 (2 x 20 mL), and dried (Na,SO,). Rotary evaporation of

\\._/"} ether gave 0.293 g of 2-diethyl carbamoyloxy 3- phenoxy
benzoic acid 53.
MS (bioion) m/z calcd for [M + 1] 330.13, found 329.3.

'H NMR (300 MHz, DMSO-dé6) &: 7.59 (m, 1H), 7.20 (m, 4H),
30 6.98 (t, 1H), 6.81 (d, 2H), 3.08 (m, 4H), 0.8 (p, 6H).
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25 (2 x 20 nL), and dried (Na, SO ). Rotary evaporation of ~..1 ether gav-e
0.293 g of 2-diethyl carbanoyl oxy-3-phenoxy benzoic acid 53. M (bioion)
mz calcd for [M+ 1] 330.13, found 329.3. 1H NWR (300 MHz, DMSO d6) S:

7.59 (m 1H), 7.20 (m 4H), 30 6.98 (t, 1H), 6.81 (d, 2H), 0§ :
0.8 (p, 6H). 35 45 16 JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 ggﬁeﬂﬁ&lZﬁﬂsOZH
RS Ov R R4.- 4 R3 55 5 Schene XIIIl illustrates the synt i f

diacid wus (?q%%sg%ke conpounds of carboxylic acid 55. For exgﬁafgsé?gogo%oo
mL round bottom flask charged wth 170nL of water and conmpound of fornula
54, wherein, 10 R I ~ and R5 are hydrogen, i.e., 2-nmethoxy-1,3

di met hyl berSEhe™e (¥ gI 36.7 mol) was added KMiO4 (12.2 g, 77.2 mol). The
solution was heated to a gentle reflux wusing an oil bath until the purple
col or had di sappeared (2 hour). Another dmgtch of KMO (12.2 g, 77.2 mol)
was 15 added and tlhe heating was continued until the purple color was
destroyed (g=2.5 . m e cool ed slightly and the
preci pitated Ox ed through Celite. After
washi ng the pre kK 50 mL), the ) 20 filtrate
was concentr at s zoQut 1/3 its original vol une.
Thi s concengiat ed acpUifietyto pFe@H5 and the resulting fine
white precipitatel was filtered and dried| overni ght 'under reduced
pressure on a hi gR®vaguum punp, vyielding @ 23smet hoxy isophthalic acid 55
as a white powder (6.8 g, 94% vyield).

. s :

Scheme XIII_ illustrates the synthesié of a diacid {f)
used to make compounds of carboxylic acid 55.
For example to a 500 mL round bottom flask charged
~ with 170mL of water and compound of formula 54, wherein
0o R, R and R are hydrogen, i.e., 2-methoxy-1,3-
dimethylbenzene, (5 g, 36.7 mmol) was added KMnO, (12.2 g,
77.2 mmol). The solution was heated to a gentle reflux
using an oil bath until the purple color had‘disappeared
(2 hour). Another batch of KMnO, (12.2 g, 77.2 mmol) was
15 added and the heating was continued until the purple
color was destroyed (2-2.5 hour). The reaction mixture
was cooled slightly and the precipitated oxides of
manganese were filtered through Celite. After washing
the precipitates with warm water (2 X 50 mL), the i;)
20 filtrate was concentrated under reduced pressure to about
1/3 its original volume. 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, Yyielding 2-
- 25 methoxy isophthalic acid 55 as a white powder (6.8 g, 94%
yield). '
'H-NMR (300 MHz, DMSO-4,) &: 7.97 (4, 2H), 6.9 (t, 1lH), 2.5
(s, 3H).
The following schemes (XX to XXI) generally can be
30 used to prepare compounds of Formula I having a

benzimidazole nucleus.
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"H NWR (300 MHz, DMSO-d6) S: 7.97 (d, 2H), 6.9 (t, 1H, 2.5 (s, 3H). The
follow ng schenes (XX to XXI) generally can be 30 used to prepare
conpounds of Formula | having a benzim dazole nucleus;1 ‘J lQ@G@OS WO
00/ 35886 PCT/US99/ 30302 Scheme XX Rs O Rs R7 NH2 Ra H Benzoqunone

Et hanol WOMRFH¢ N2 R1 RB RO R2 Rs Rs Ra R7 H R3 Rs "PEI/USYI3R0 For mul a
la 5 SchememeXsautlines general procedures (Method A) for the synthesis of
conpounds of Fornula la. Scheme XX requires refluxing a m xture of

di am nobenzam di ne nonohydrochl oride with an al dehyde in the presence of
an oxidizing agent (e.g., b nzoqwnglone sodium 10 netabisulfite, and the
like) in ethangl for about 17 hourjs. The m xture is then cooled to room

t enper ats « This results in the generation
of the desi pr'ch i s l;urther washed Wlth fresh
acetonitril ¢ unone

8 Ethanol, reflux

R R

R® R2
HB R5 R4
R H

- N
ko R R?
Formula la
5 Scheme XX outlines general procedures (Method A) for

the synthesis of compounds of Formula Ia. Scheme XX
requires refluxing a mixture of diaminobenzamidine
lmonohydrochloride with an aldehyde in the presence of an
oxidizing . agent - (e.g., benzoquinone, . sodium
10 metabisulfite, and the like) in ethanol for about 12
ot hours. The mixture is then cooled to room temperature
and poured into acetonitrile. This results in the
generation of the desired product of Formula Ia which is
further washed with fresh acetonitrile and dried. |

15

20
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16 JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 Schene XXI RS ORS R7 \ NH2 Ra

HO 11 PPA ~ | 180C R8/ N2 R RBRRO R R RSRA C) R/ HN 19 R3 Re/
NRR2 5 Fornula | The above Schenme XXI (Method B) can al so be used to
make conpounds of Formula la. An appropriate carboxylic 1pgacildN i2§(%kat ed
at 180C with the hydrochl oride salt of diam no benzene derivative in poly
phosphori c woicd/368¥8A) under a nitrogen atnosphere (until the pggr39%¥d30s
acid had reacted conpletely). This reaction mxture is cooled to room
tenperature and diluted with water (or dilute 15 HCl) to yield a

suspensi on. Sddreemaispension is isolated, and washed with cold water and
dried to yield a conpound of Fornmula la in the above schene. |If Schene XX
or XXl utilizes appropriately protected acids or al dehydes, the final
products depicted it Table 20 2 vwere reag i zed by standard deprotection
techni ques known to one skilled injthe aft of organic synthesis (See

G eene, " Praf’ecti ng\groupsH,i N orggpi c Sy thesia;). Thus, for exanple, BOC
groups were re ¥ case of an al dehyde, which
has a benzyl prg PPA o

: 180°C

RS

R2

R> R
R" H
/ i
RS N
Lo R R?

Formula I

The above Scheme XXI (Method B) can also be used to
make compounds of Formula Ia. An appropriate carboxylic
10 acid, is heated at 180°C with the hydrochloride salt of
diamino benzene derivative in poly phosphoric acid (PPA) L
under a nitrogen atmosphere (until the carboxylic 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
20 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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16 JUN 2003 WD 00/ 35886 PCTI US99/30302 group at R2, after the Method A

reaction of this aldehyde  wth 3, 4-di am nobenzam di ne, tHRegcr QN

purple solid is isolated and then subjected to hydrogenah'ieﬁn‘ﬂgﬂngl@{llaons

- in ethanol '@;},:585 '(10% on activated carbon). 5 After 2 h, the Pd is
filtered an e filtrate is concentrated to -20 ml and add&d/4S592¢382r

wi th vi gor gusupseitr ri’ng afAferertHd IMethog andedicting tde ©hPEUSTablyde
i sol ated, [epnesentes by. 172 in ble 2. /A variation of the above
scheme XX _i@s u?g'gl %%ﬁ@g%éﬁﬁ%%ﬁ%s ¥ a9 0 R EWPWE v SPEAEN H
NH HO Exanpfe 199913hBHe andi5 Thenprosediieetied t heosankyasoSeheieoxXl ,
except thatondiguafikding, deRadsam Aehenzene, | ed instead, of 3, 4-
di am nobenzam di ne. Exanpl e 200 Uses ttﬁéag%?j%flréglm CHerEC S | F2RRPRh- i s
react ed wi #ht8T4, < di Bni ggb?riaﬁinelﬁn fhbtpredenendof th2o polypavephdsi c
aci d (Met hoenBenbeherr X4 ) ~2Fhe1r espdit Ak SOMRPURHY] fi“ﬁﬁ}] r nd
appropri at e%% substi t%%ﬁ]d to .3_(Li el d Exanpl ee 200. 4g %2 Oggaéﬁg‘é%/ 35886
PCTI US99/ 30302F *1#F rp ery fglGerEpgpa@Sorinyie the product is

isolated, represented by Example 172 in Table 2. _

A variation of the above scheme XXI is used to make
10 Examples 100 and 200 shown below:

H .
HzN N . H )
NH
N

HO

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 XIITI 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
yield Example 200.
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Table 2 |ists exanpl es of conpounds of Fornmula | (and la) prepared by the
above synthetic schenes XX and 5 XX, nethods A and B respectively.
Compounds of Fornmula | wherein R is an amdino group (C(=NH)NH,) can al so
be prepared by treating conpounds of Formula | wherein R7 = O\b i

followed by Zn in acetic acid. 50 16 JUN 2003 WD 00/ 358861 BC'[J &
Tabl e. 2: wb%b8ss3ene of the benzi mi dazol e. conpounds repreqqggggﬁg%
Formulal. RS RR R R4 R/ / NR3 RR R2 5 RO wherein R6
represent hydrogen; a
of Exanple 100). Ex.
102 OH CO H H H g~
HH 106 OHF HH H 107
110 CH Ph HHH

§°2d RO

R7 represents am di no -(or guanidino in the case
RRR RR No. 100 0HPh HHH 101 OHI HCL H
Ph HHH 104 OHOCH COHHHH 105 OH OH H
HI H 109 Hd H.d H

Example 200 /

NH

: ' _ . NH, - O
Table 2 1lists examples of compounds of Formula I
_ (and Ia) prepared by the above synthetic schemes XX and
5 XXI,_methods A and B 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,OH followed by Zn in
acetic acid.
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111d—|PhHC1H 112 OH 3-yl- HA H rid 1 113 OH o-toly | HC! H 114 OH
p-tol | HAd H 115 HHHO H 116 HOPh HHH 117 OH Pyrrolidin- HHH
2-a

-yl methoxy x F 118 OH mno HHH ethoxy 51 16 JUN 2Q03 QP@
PéT/USQQ/%Q%g&Bf 4 5 EX. RRE RR No. 119 CH 1-H HHaBYﬂngfzog,S

-c] pyri din- %20 CH 4- H H Benzoimdaz of-2-yl 12BCTHMSI¥/¥BeNy| -
HHH. 1H benzoimdaz ol-2-yl 122 OH Benzothiazo HHH 1-2- 1 123 OH
4- Hydr oxy- ﬁathéitz 1HL9§@§°'@(ku the benzimidazole compounds

represented by Formula I.

RS
R?
R3
R8
5 R?

L : wherein R°, R’, R’ and R™ represent hydrogen; and R’
represents amidino - (or guanidino in the case of Example
100) .

EX. . R R’ R’ R R’
No. :
100 OH Ph H H H
101 OH I H- Cl H
102 OH CO.H H H H
103 OH OCH,Ph H H H
104 OH OCH.CO.H ‘H H H
105 OH QOH H H H
106 OH ' F H H H
107 OH OEt H H H
108 - OH , I H I H
109 OH Cl H Ccl H
110 ‘OH Ph H H H
() 111 OH Ph H cl H
112 OH 3-yl- H Ccl H
pyridyl
113 OH o-tolyl H Ccl H
114 OH - p-tolyl H Cl H
115 OH H H Cl 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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of-2-yl 124 OH 1H H HH Imdazo[4,5 -C pyridin 2- 1 125 OH 5-Fluoro- H
HH 1H benzoimdaz ol-2-yl 126 OH4 5- H H H Carbam mdo yl-1H
benzoi m daz of-2-y1 127 OH4 5-Methyl- H H H 1H benzoimdaz of-2-yl 128
OHHHCHECHHCOM e 129 OHH M HH 130 OH 2-Pyridin- HHH2__- dgﬁthox
13t OHH Hnitr H 0 132 CHH OCH2C HH O Et 133 oH M HI@ JUNiZ0@3hen
1 52 16 JUNOF388/0 00/ 35886 PCTI US99/30302 Ex. R R R R 4 Rpig/usedsdheH

“CHCHCHGCH (CH) - HH
1

Ex. | R R’ R’ R’ R’
No.
119 OH 1-H-- H H " H
Imidazo[4,5
-c]pyridin-
2-vyv1
120 OH 4-1H- H H H
Benzoimidaz
: 0l-2-yl
121 OH 1-Methyl- H H H
: 1H-
benzoimidaz
0l-2-vyv1
122 OH Benzothiazo H " H H
1-2-vy1
| : 123 OH 4-Hydroxy- H H H (ﬁ)
. 1H- _
benzoimidaz
0l-2-y1 -
124 OH 1H- H H H
Imidazo(4,5
-clpyridin- -
2-y1
125 OH S5-Fluoro- H H H
1H-
benzoimidaz
0l-2-yl
126 OH 5- H H H
Carbamimido
y1l-1H-
benzoimidaz
0l-2-v1
127 OH 5-Methyl- H H H
1H- ,
j benzoimidaz
o 0l1-2-y1 :
128 OH H ’ H CH=C H
' HCOM
e
129 OH H Me H H
130 OH 2-Pyridin- H H H
2-yl-ethoxy
131 OH H H nitr H
o
132 OH H OCH,C H H
O.Et
133 OH m- : H Cl H
: nitrophenyl
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135 QPO H -CH,CH CH,CH (CH - HH 136 OPQH -CH CH CH CH (CH - HH 137
OHBr HM H 138 CHI HMe H 139 OH Pyrrolidin- H H H 3 - lox 140 OH
Pyrrolidin- HHH 2- ylnetho?cy 141 OHH OHHH 142 (H H1%% éﬂu ZQHa] 1
But ox  ycafdoeostgyd @ C.. ~ mindo- propo 143 OH H 4- H H oxy- i’ NS&%%G
carbo xylic aC|d tert- butyl -ester 144 OH H 2- H H Ben At
bonyla njna- ethg 145 HHOW H 146 OH OH OH H H 147 _
Ex. R R’ R’ R’ RS
No. '
134 OH -CH,CH,CH,CH (CH,) - H H
135 OPO.H -CH.CH.CH.CH (CH, ) - H H
136 OPQO.H -CH,CH,CH.CH{(CH,) - H H
137 OH Br H Me H
138 OH I H Me H
139 OH Pyrrolidin- H H H
3-vloxy
140 OH Pyrrolidin- H H H
2-ylmethoxy
141 OH H- OH H H
142 OH H 3- H H
tert-
Butox
yvcarb
- onyla
(/ mino-
: pPropo
Xy
143 OH H 4- H H
oxy-
piper
idine
-1-
carbo
xylic
acid
tert-
butyl
ester
144 OH H 2- H H
Benzyl
oxycar
bopyla
mino-
Vel ethoxy
I\ 145 OH H H OMe H
146 OH OH OH H H
147 OH OCH, H I H
148 OH - NO, H NO, H
150 OH H CH,CH H H
-COQH
151 OH OMe H H H
152 OH OMe H NO, H
153 OH OMe OMe H Me
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Pi-peridi n- HHH 3-
. Hwe ¢a/38886Di chl or o phenyl )- etho
164 OH 2- Cycl ohexyl -

No.
HHOd 158 CHH OH OHH 159 OP (0O M HH
| met ho 161 OH Pi peridin-

H 150 OH H CH2CH2 . H H

-COCH 151 GHOWvwe HH H 152 OH Owe
Ove Ov H M2 53 16 JUN 2003 WO 00/ 35886 PCTI US99/ 30302
156 OH HH OH H

154 OHHHOCF H 155 OHH OH H OH .

HHH 3-

| et

( |
{6 LEINP03"
163 OH 4- Met hoxy- pttiubbodeeiz t o
HHH ethoxy 165 OH 2-.(.4- HH H Methoxy phenyl)-

ethox 16§ ’%}-{2 5 C'“ﬁhcra =+ :_éz R R =
No.
154 OH H H OCF, H
155 OH H OH H OH
156 - OH H H OH H
157 OH H CH,CO H H
OH
158 "OH H OH OH H
159 OP (O Me H H H
) (OH '
),
160 OH Piperidin- H H H
3-vimethoxy
161 OH Piperidin- H H H
— 3-ylethoxy
(> 162 OH 2-(3,5- T H H H
Dichloro- '
phenyl) -
. ethoxy
163 OH 4-Methoxy- H H H
' benzyloxy
164 OH 2-Cyclohexyl- H H H
ethoxy
165 OH . 2-(4- H H H
Methoxy-
phenyl) -
ethoxy
166 OH 2-(3-Chloro- H H H
phenyl) ~ethoxy
167 OH 2-(4-Chloro- H H T H.
phenyl) -ethoxy
168 OH 2-(4-Fluoro- H H H
phenvyl) -ethoxy
169 OH 3-Nitro- H H ~ H
- benzvyloxy
- 170 OH H : H H OH
171 OH 4-Fluoro- H H H
benzyloxy
172 OH 2-(1,3- H H H
Dioxo-1,3-
dihydro-
"isoindol-2-
v1l)-ethoxy
173 OH phenethyloxy H H H
174 OH Br H CH,COOH H
175 OH c1 H CH,COCH H
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phenyl) -etho 167 OH 2- (4-Chloro- HHH. phenyl) -et ho 168 OH

2-(4-Fluoro- HHH phenyl) -etho 169 OH 3-Nitro- y
HHHOH 171 OH 4-Fluoro- HHH benz to 172 OH 2- (1 3 H %ﬂﬂﬂg?ﬂbﬁi 3

di hydr o- WeOJI0{35886- 2- 1)-etho 173 OH phenethyloxy HH H 17 000H
H 175 OH O H CH COOH H 54 16. JUN 2003 WD 00/ 35886 PCT/ 3@%@@%Q R

RRRR N 76 TCH 44— 0 177(1—|"J HCH(XXH—| 178 - ni
t r ophenyl ,CPZOB‘OCHB H 175 oH 3 -hi Broph,nyl "R'CH 2CH| CaaH H 180 H
Cl HCHQ( el L81OI§1‘H 3 a\,m'r'\sgm rophel H-CHICH 000H H n 11182 OH
3- chl or o-priftorg—hgm—t—+eH; udlooou. H mgz QH{2-CHCOMNIH, H CH CHB H
CH.C
178 OH 3-nitrophenyl H CHQCIZI,C%?)I(-ZIH 1}{1
. ) - L]
igg - OH 3-nitrophenyl H CH,CH,COOH H
185, 83 gi H CH,COOH H
acetylaminophe H CH,CH,COOH H
nyl
182 3- -4- [
8 o7 flucor;'loc;)liloeni/l A CH,CH,CO0H H
:JL.gB OH _ ~ 2-thienyl H CH,CH,COOH H
4 Br Br H 2-tert- H
butoxycarbon
ylamino~2-
carboxy-

- ethyl
(/:\; 185 OH Br H 2-amino-2- H
p carboxy-~

eth
186 OH phenyl H 2£YI
carboxyethyl
187 | OH . Br H 2-tert-
: Butoxycarbo
nylamino-3-
0xX0-5-
phenyl -
pentvyl
188 OH Br H 2-Amino-2- H
. phenethylca
rbamoyl -
5 1 ethyl
]i i; % OH Bi’ H CH,CH,COOH H
Tt OH C H CH,CH,COOH H-
25 (C))g gi H CH,CH.,COOH H
H . -

53 o ST : CH,COOCH, g
4( dioxo-1,3- . ’
Nea- dihydro- H

isoindol-2-
yl)~l-imino-
ethyl]-
4,5,6,7-
tetrahydro-3H-
imidazo[4,5-
clpyridin-2-y1
194 OH a- H H H
dimethylamino-
s phenvl) -ethoxy
5 OH - OCH, H H (CH,),
196 3 - =
OH phg\ﬁ}t’f_lc;gl H methyl H
JJ:SZ gg : - 413::’1(3231(11 H methyl H
2-D1 yaro-
benzo(d] [1,2]d H methyl H
ioxin-6-y1
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184 Br Br H 2-tert-
2-am no-2- H carboxy- 186 OH phenyl
2-tert- H Butoxycarbo
2- Am no-2- H phenet hyl ca

H but oxycar bon yl am no- 2-

et hyl
nyl am no- 3 oxo-5- phenyl -

rbanmoyl 189 CH Br

car boxy-

Hethyl
“HCHCHCOOHH 191 OH d ‘H CH CH 000H H 192 OH

188 OH Br

185 OH Br ethyl
H2- H carbo eth 1 187 OH Br
ent 1 H

d HCELW I-?(MSQS OH

d
5-12- (1, 3-Wei0e588¢li oxo-|, 3- H di hydro- isoindol-2- yl)-I-inReIe$990302
4,5,6,7- tetrahydro-3H imdazo[4,5- c¢) ridin-2- 1 194 CH 4- HHH
di net hy| a Flﬂk. Rl Rz Rj R‘ Rs
No.
199 OH 4-methoxy- H methyl H
pheny-1-yl
200 OH 2-methoxy- H methyl H
phen-1-vy1l .
201 OH NO, ' H H H
202 OH O-cyclopentyl H H H
203 OH O-CH,-Ch (CH,), H H H
204 OH Br H H H
205 QOH
206 OH O-ethyl H Br H
207 OH Br H CH.COOH H.
208 OH 3-acetylamino- H Cl H
phen-1-y1l
209 OH NH-CO-ethyl H H H
210 OH 2-oxo- 'H H H
pyrrolidin-1-
vl
211 OH 3-(2-Amino- H Cl H
acetylamino) -
phen-1-v1 :
212 OH 3-(3-amino- H Cl H
propionylamino).
-phen-1-vy1l .
213 OH Cl H CH,COOH H
214 OH Br 3-{2-

{ (benzo[1l,3] H
dioxol-~-5-
ylmethyl) -
carbamoyl] -

ethyl}-phen-

1-v1
215 OH Br H 3-{2-(2-
Morpholin-4- H
yl-
ethylcarbamo
yl)-ethyl] -
_ phen-1-y1l
216 OH Br H 3-{2-

[(Pyridin-3- H
ylmethyl) -
carbamoyl] -

ethyl}-phen-

1-yl1
217 OH Br H CH,CO-NH- H
CH_-Ph
218 OH . Br H CH,CO-NH- H
CH,-CH,-Ph

1

j R represents F
5 R’ represents Cl
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hen 1)-etho 195 OH OCH3 H H (CH2) 3 196 OH 3-nethoxy- -NH H nethyl H 197
OH hen -1-1 phenyl H nmethyl H 198 OH 1, 4-Di hydro- H nethyl H
benzo(d)[1,2]d ioxin-6-yl 55 16 JUN 2003 WD 00/ 35886 PCT/{JQQQ]@NBQ@OBEX. R

RRRR Wo00k9OH 4-met hoxy- H methyl H hen -1- 1 200 H
methyl H phen-1-yl 201 OH NO, H H H 202 OH 0-cycl openty%@9@§é oH

OCH-Ch (CH), HHH 204 OHBr HHH 205 OH 206 OH Oethyl HBr H 207
OH Br H CH, COOH.ikted0&%3du3- aget yhanm Bpe d Nk dAl

NH CO- et hy] Hg I-#j e10 Of 2-oxo- H H I—ngf/r&r]oll‘\in?iinﬁihﬁl 1&_9{)1 %%%%‘iﬁm no-
Hd H ac§yrahf o%ah‘an-ﬁg tonpounds3 Yiftea e Telde 1. propi onyl ami no) .

-phen-1-yl 213 OHc | H CH COCH H

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,) &ppm: 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-4,) & 9.35 (s, 2H),
20 1H), 8.2 (s, 1H), 7.98 (d, 1H),
1H) 7.68 (4, 1H), 7.24 (4, 1H, J
J = 8.0 Hz), 5.22 (s, 2H).
MS(ESI, M+1): 296.3 (calc.); 297.0 (obs.).

.95 (s, 2H), 8.40 (4,
.99 (t, 1H), 7.85 (4,
7.4 Hz), 6.98 (t, 1H,

~N @

25 - ' ' Ex.: 103

It
=)
~ i

'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 (d,

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
3 (s, 1H), 7.85 (d, 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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214 OH Br 3-{2 [(benzo[1,3] H dioxol-5- ylnethyl)- carbanoyl]-
ethyl)-phen- 1- 1 215 OHBr H. 3-[2-(2- Mrpholin-4- H vyl ethyl carbano
yl)-ethyl]- hen-1- | ~ . 216 OHBr H 3-{2 [(Pyridin-3- H ylnethyl)-

. car banoyl ] - ethyl)-phen-.l- | 217 OH Br HCH2CONH+ H CH, - Ph é@iﬂﬁﬁkﬁ
CH2CO-NH H CH -CH -Ph -1 R7.represents C (=0 NH2 and R8 2 R8
repr esent sWP 00B586R8 represents C 56 16 JUN 2003 WD 00/ 35886CT,U599,30302

PCT/ US99/ 30302 Listed belowis the pr (1H NVR) and Mass spectral
data for conmpounds listed in Table 2' 7% EX. 100 1H NVR (DVBO- d6) S ppm

9.92 (s, 1HH RMR4 (Dlsolid,)Jé= 9727 |('B)r,.s7-723-1)(d g 1d% (;br d.72H8), 8.1 |
7.65-7.60 (g] 2%. 7.'856 &g, 1@, " 7.48-7.32 Sm 7@ 22°7.08 (m 253 NG
(ES) calc. 3%3. BHkouhd®343d99 1H. J = 8.7 Hz 8 1H, J = 10.
Hz), 7.64 (d, 1H, J = 9.3 Hz), 7.09 (d, 1H), 6.94. (1H, t,
5 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
10 'H NMR (DMSO-d,) & 9.34 (br.s, 2H), 9.17 (br.s, 2H), 8.45
(s, 1H), 8.15 (m, 2H), 7.86 (d, 1H, J = 8.4 Hz), 7.73 (d,

1H, J = 8.7 Hz). : h (if

MS: 503.89 (calc.); 504.5 (obs.).

15 = 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 (d, 1H, J =
20 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~ )

25 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.
30
Ex.: 112
MS (Bioion): Calc. 363.09; Found 364.0.

Ex. 113
35 'H-NMR (DMSO-d,) & ppm: 9.39 (s, 2H), 9.06 (s, 2H), 8.36

(s, 1H), 8.21 (s, 1H), 7.87 (4, 1H, J = 8.12 Hz), 7.75
(d, 1H, J = 8.2 Hz), 7.75-7.15 (m, SH), 2.15 (s, 3H).
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- 10 Ex. 101 1H NMR (DMBO-d6) 6ppm 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 (d, 1H,
J =85 H). 15 M8 (ESI, M +1) : Calc. 412.0; Found 412.8. GEX%UJ\LQ@OB-I
NVR (Dwso\dg)oo,gssg 35 (s, 2Hj, 8.95 (s, 2H), 8.40 (d, 20 1 H)
7.98 (d, 1H), 9 (t, 1H), 7.85 (d, 1H) 7.68 (d, 1H), 7. 2RC(rdJS9a/spsoz =
7.4 Hz). 6.88 4ESI;LHM+1J eag 13206 . 15. Fburie 32H)..0. MB(ESI, M) : 296.3
(calc.) ;. 297.0 (obs.). 25 Ex.: 103 1H NVR (DVBO-d6) 6: 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-E%33114n 3H), 7.24 (d, 30 1H, J = 7.4
Hz), 6.98 (t, 1H, J = 8.0 Hz), 5.22 (s, 2H). M&: 35814(calc) 358. 8
(obs.). sEx.igl 1%\@@1 6) 35 (s 9.00 (s, 2H), 8.19
35 (s, 1H), H?% (d, ‘PMS 72% (orfi34 %5-11) ‘%¥ 5o (181“'1%3 - 60 okbr(¢. 14H§), 6.85

(t, 1H) MS'QG9 N, +12)H),Ca|9(:05268sl 260UNdE . RABB(Kr 57 éﬁ)JU"i %QP%‘%

PN
I

- 00/ 35886 PG US9gA 30 07 %8d 6. 9.27 8.96
(br.s 2H)Cml Q%) 392‘?43%4% (d _[1\%( ?%-Iz e@(=d71?1 le)ﬁ 10.5

Hz),7642(d351¢$J3 9.3 HzZ) , 7.09 (d, 1H),694(1Ht,5J=78Hz)

4.06 (q, 2hs 6s)Ha1d, 3376L1 3 éd 363 g MS: 296.13 (calc.); 296.9
(obs.). Ex. 108 10 1H NMR ( DMBO-d6 4 (br s, 2H), 9.17 (br.s, 2H),

8.45 (8 1H), 8.15 (m 2H), 7.86 (d, 1H J = 8.4 Hz), 7.73 (d,

Ex. 115

H-NMR (DMSO-d,) & ppm: 9.46 (s, 2H), 9.16 (s, 2H), 8.36

N,

N _ :
Q)- (d, 1H, J = 2.4 Hz), 8.24 (s, 1H), 7.92 (4, 1H, J = 8.5

Is Hz), 7.78 (d, 1H, J = 8.5 Hz), 7.51 (dd, 1H, J = 8.8, 2.4
Hz), 7.20 (d, 1H, 8.9 Hz).
MS (CI) calc. 286.7, found 287.2.

Ex. 116: 2-(2-Hydroxy-3-phenoxy-phenyl)-3H-
20 benzoimidazole75-carboxamidine
H NMR (DMSO-d,) & 9.40 (s, 2H), 9.05 (s, 2H), 8.20 (s,
1H), 8.07 (d, 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 (d,

1H, J = 9 Hz), 7.1-7.03 (m, 2H), 6.94 (d, 2H, J = 7.5
25 Hz). ' ' |

f“}. Mass ESI (M+1l) : 344.13 (calc.); 346.2 (obs.)

Ex. 117
'H NMR (DMSO-d,) & 9.98 (s, 2H), 9.22 (s, 2H), 8.27 (s,
0 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): cCcalc.: 351.17; Obs.: 351.19.
35
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MS: 503.89 (calc.):

60

1H, J = 8.7 Hz). C- 504.5 (obs.). 15 Ex. 110:
2- (2- Hydr oxy- bi phenyl - 3-yl ) - 3H benzoi m dazol e-5- carboxam dine 1H NMVR
(DVBO-d6) S 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 (d, 1H, J = 20 8.3 Hz), 7.65-7.56 (r‘gi 2:3 N 5@ 7. 31
(m 4H), 7.13 (t. 1H J = 7.6 H). MB (ESI, M + 1): calc.]628]UN 2
328. 9. Exwdidassgs (5- Chl or o- 2- hydr oxy- bi phenyl -3-yl)-3H ) p@ms”mm
benzoi m dazol e- 5- carboxam dine 'H NVR (DMBO-d6) S ppm 9.39 (br s Il-i)
9.05 (br s, 2 H, 8.33 (s, 1H), 8.23 (br s, 1H) 7.90-7.30 (m 8H) VB
~ (ES(, Mtl1l): Calc. 362. 1 Found: 362.Bx.301ks.: 112 M5 (Bioion): Calc.
363. 09; Found 364. 0. . 113 35 1H-NWR (DVM5O-d6) 6 ppm 9.39 (s, 2H), 9.06
(s, 2H), 136 ]%( H, 7.87 (d, 1H J = 8.12 Hz 7.75 (d,
1H - J = 7‘@@9‘%@( 5 bS 15209 3% 1858(spp BB) 35886 916(IUN
- 2003 P@TI lﬁﬂQ,/ 30302 M6, (55, M% Cal 89 3(7r§ 12HF0U'?0'7§77(80 FHX Jll495
.1H-NI\/R( O-.d6) _S; 414 25 (hr s, ( rs, 3 9. 05
(s, 2H), (br -94 ol AHo=7 70 J(Fm 5%37<45 (%ﬁ>3|—l)4 Q’-%O(d
2H, J = 7. Q(Hﬂz)xn) 2.35 (s, 3H). I\/S (ES) calc 376 1, found 377.0. 10 Ex.
115 lH-NNR m 9. 9,16 (s, oH), 8.36 (d, 1H, J =
2.4 H), %%S‘é;ﬂé’z 'd%ﬁﬁfﬁl% (bysg) | '
10 Ex 119: 2-[3-(1H-benzoimidazol-2-yl)-2-hydroxy-phenyl]-
lH-benzoimidazole-5-carboxamidine:
T
'H NMR (d,- DMSO) & 9.55 (s, 2H), 9.2 (s, 2H), 8.7 (4,
1H), 8.55 (d, 1H), 8.3 (s, 1H), 7.98 (d, 1H), 7.95 (t,
15 1H), 7.85 (t, 1lH), 7.8 (d, 1H), 7.58 (4, 1H), 7.55 (4,
1H), 7.4 (t, 1H). _
Mass ESI (M'+1): Calculated: 368.14 ; Obs.: 369.0.
_ Ex.: 120
20 'H NMR (d,- DMSO) 8 9.5 (s, 2H), 9.45 (s, 1H), 9.1 (d, 2H),
8.6 (d, 1H), 8.57 (s, 1H), 8.55 (d, lH), 8.3 (s, 1H), 8.2
(d, 1H), 7.9 (4, lH), 7.8 (d, 1H), 7.4 (t, 1H).
MS: 369.13 (calc.); 370.0 (obs).
 ('} 25 Eﬁ.=121 I
H NMR (4,-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 (4, 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 (4, 1H), 8.28 (s, 1H), 8.19 (4, 1H), 8.09 (d,
35 1H), 7.93 (4, 1H), 7.79 (d, 1H), 7.6 (t, 1H), 7.55 (t,
1H), 7.45 (t, 1H).
MS: 385.10 (calc.); 385.9 (obs.).



15 Hz) , 7.78 (d, 1H, J = 8.5 Hz) , 7.51 (dd, 1H J = 8.8, 2.4 Hz), 7.20
(d, 1H 8.9 Hz). M5 (Cl) calc. 286.7, found 287.2. Ex. 116 0
2- (2- Hydr oxy- 3- phenoxy- phenyl )-3H 20 benzoi ni dazol e- 5- car aJM(NIZQ 31H

NVR ( DVBOw®Yo/5s880. 40 (s, 2H), 9.05 (s, 2H), 8.20 (s 1I—|),P@ﬁ§§4/¥q3ole J
= 10.5 Hz), 7.86 (d, 1H J = 9 Hz), _7.74 (d, 1H, 9 Hz) P02 2H, J
-0 M), 7.23 (d, -1H J = 9O Hz), 7.BSy:o823m H),694d2HJ:

%ENEQWN‘B‘? 5, (ttso t: S8l 8, B0 g %HEW%SQH -
6 Hz) , 7.83)d, 81&1 (k& 112HHz)7 89. 2¢1, (M) 1H7.38= @aHz)LH)7. Ob. 33, dH J =

9 Hz 43d Jie 12 1.3.4 (br.m, 3.4-3.1
) 23 1R ‘1@ kﬁ%z&(gd 2 L dn sy (D 5 St

(br. gdSS\AéLjGO (br.

16 JUN éoo %(5?13%”8%6 Usotd 04302 O, : 3848. 1H NWR (DIVSOdG) 8: 9.49
(s, 2H), 9.18 (s, 2H), 8.39 (s, 5 2H) , 8.25 (s, 1H) .96- 7.89 (m 2H)
, 7.79 (d, in, J =9 H), 7.04 (t, 1H ] =15 Hr), 4.25 (t, 2H), 4.0-3.0
(br.m. M5 311'.14 (calc.): 311.19 EBhsiP4 10 Ex. 119:

2-[ 3- (1H benpinmma 8-k ))- 3 0
1|—£ bEI(’]ZOI m d% I | e- Sanr boxa% di zdd e pil\}g‘)/d%_osuvga %H) 9. gSSES (dZH) 9.2
(s, 2H), 8.7 {*3 H)5 (Q}‘lmbd gl (B.4H4G, LWL, (&,28Hs,7.95 (t,

15 1 7. 8514, W 7¢8 dj) 1 7. 1 4 (t,
1H). I_l)l\/t’!;loss ESIHEM +|39’5 éal Ct(JlI a)t edH) 73?6 éﬁH (lq{)(’b?) 59, gé’oﬂﬂli‘x]’wﬁzgt (

B -MS: 369.13 (calc.); 370 (obs.).
(i . . '
Ex.: ;25

15 MS: 386.13 (calc.); 387.0 (obs.).

ExX.: 126
'H NMR (d,- DMSO) &: 9.5 (s, 4H), 9.2 (s, 4H), 8.57 (a,

2H), 8.3 (s, 2H), 7.95 (d, 2H), 7.29 (4, 2H), 7.4 (t,
20 1H), 7.29 (d, 2H).
MS: 410.16 (calc.); 411.0 (obs.).

Ex.: 127
MS: 382.15 (calc.); 383.0 (obs.).
( 25 ' '
| | Ex. 129 e
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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20 1H NMR (d6- DMSO) 8 9.5 (s,
1H), 8.57 (s, 1H),
7.8 (d, 1H), 7.4 (t,
NVR (d6-DVMBO ) S: 8.35 (d,
1H); 8.0 (t, 1H); 797(t

Saaol wﬂ”ﬁ’%‘g% NVR (d6'

383. 0
1FD 8.45 (d, iH), 8.28 (s,

2H)
8.55 (d, 1H), 8.3 (s,

1H)

iH)
30 Mass ES|

1H),

,.9.45 (s,

1H). Ms: 369.13 (calc.);
8.15 (s,
7.95 (d,

DVMSO) 8: 9.45 (s,
8. 1% d, 13t ,

(cal c7) ® Gg 5%’11(_‘0 6?%48 gjsb 15%9UNH§SO§VD%52%5

1H , 9. 1 (d, 2H),
8.2 (d, 1H), 7.9 (d, 1H),
370.0 (obs). 25 Ex.:121 "
8.07 (d,
1H: 7.9 (d, uﬂ Jmmm
(MA+1): Cal cul at ed:
2H) , 9.22 (sF
8.09 (d, 35 1H)

385. 10

7.45 (t, VEB:
456 B /:U§99?anm2 21,

1H),
1H

gbvso )

1H NMR (Dlv&cnctﬁ) (8, d9H4 (F=2 26D, }92p5 (@ 22H)em8 %)(S 7 N (% 211
(76801(H)d’ 5|3\7é’ 73?%%7 3/2%507(5:2814{21 o5 g . 2 T144 mle(vRTf%l
69465 ,905(s 2H) 8.55 (d, 1H), 8.52 (d, 1H), 8.49 (d, 1H),
. (d, 1 zl\a/g%%gs ? 7.95 (d, 1H, 7.75_(d, 1H), 7.50 (t,
7 3 (t 360, 15 calc ; 370 (obs.). Ex.: 125 15 MS: 386.13
(calc.); 387 0 (obs.). Ex.: 126 1H NWVR (d6- DMBO) S 9.5 (s, 4H),
11“;{)0’,875;9(((% g;)o -8 3 (s, 2H), 7.95.4d,428), 7.29 (d, 2H), 7.4 (t,
. 'HMR (DMSO-4,) & : 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 (4, 1H, J=8.5
- . Hz), 6.68-6.74 (m, 2H), 4.89 (s, 2H), 4.18 (Q, 2H,
J=7.1Hz), 1.22 (t, 3H, J=7.1lHz)
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,) &ppm: 9.47 (s, 2H), 9.13 (s, 2H), 8.22
- (s, 1H), 7.93 (s, 1H), 7.90 (d, 1H, J = 8.9 Hz), 7.80 (d,
. 1H, J = 8.9 Hz), 3.30-3.05 (m, 2H), 2.78 (m, 1H), 1.78
25 (m, 4H), 1.23 (d, 3H, J = 7.5 Hz).
MS (CI, M+1): 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, 1H), 7.85 (s, 1H), 7.80 (d, 1H, J = 9.5 Hz), 7.70 (d,
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, SH), 1.00 (t, 3H, J = 7.9
Hz) . '
35
MS (CI, M+1l): 448.1 (calc.); 449.5 (obs.).

8.6 (d,

%@599/39330355 (d.
7.93 (d,

15,
9.2 (s,



M5: 410.16 (calc.); 411.0 (obs.). Ex.: 127 WMs: 3.82.15 (calc.); 383.0
(obs.). 25 Ex. 129 Ms: 266.12 (calc.); 2.66.8 (obs. ) 30 EX. 130 1H NWR

(DMBO-d6) S: 9.50 (br.s, 2H), 9.22 (br.s, 2H), 8.87 1‘5‘6 J%?NSZ@UBZ)

8.58 (d, 0,315 7.9 Hz), 8.24 (s, 1H), 8.16 (d, 1H, (9.
7. 99- 58,7 8 (d, 1H J = 7.4 Hz), 4.51 (t, -2HPCFUSBEER,)
3. 61 t, 35 2H J=58H. MS 3745 {salc.): 374.0 (obs.). 61 16 JUN

2003 WD 0Q/.3 6PCT/US /3Q302 Ex. 131 1H NMR (DSMD-d6) , 300 MHz) 8 9.45
(s, 2H), ﬁg%?‘ dgg %(d 943 IS, é’éﬂHz)( 2§(r¥1)H)2H)827962(d 1H,

J=8.52 Hz)s, 71¥#P, (Ob dH, (&=8. 5Q)HZ)7 g627(Kd, 1=.H £H? 752'% N%h238lg

M 1) Ex. Q§6) .S .9 44 (b
(10 (%)r J%%Hﬁze)ewg ‘g SJ%HB HZ) | 5r7 7% (36* 1H J 8 5 Hz) 6. 68- 6. 74
(m 2Hs, MSB9 (¥52H) (oM 18. (Q 2H, J=7.1Hz), 1.22 (t, 3H, J=7.1Hz) MS:

. Calc.: 354.13::354.9 (obs.) 15 Ex. 133 1H NVR (d6-DVBO ) 8: 9.42 (br s,

2H) , 9.08 (br s, 2H) , 8.53 (s, 1H), 8.44 (d, 1H), 8.30-8.05 (m 3H),
7.95-7.75 (m 4H). MS. 407.1 (cal c.B%. 40989 (obs.). 20 Ex. 135 1H NMR

- (DVBO-d6) »ghpilk Poftéold) BV 2:43(£5 285" B0%% (s, 21), 8.2 (br. s,

i), 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.)

C | 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 (d, 1H, J = &
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 (&, 1H), 7.05 (t, 1H), 4.40 (d, 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,) 8 : 9.51 (s, 2H), 9.18 (s, 2H),
8.22 (br.m, 2H), 7.91 (4, 1H, J=8.44 Hz), 7.80 (d, 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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(s, 1H), 7.93 (s, 1H), 7.90 (d, 1H J = 8.9 Hz), 7.80 (d, 1H J = 8.9 Hz),
3.30-3.05 (m 2H), 2.78 (m 1iH), 1.78 25 (m 4H . 1.23 (d, 3H J = 7.5
Hz). MS (Cl, Mrl): 434.1 (calc.); 435.4 (obs.). Ex.: 136 30 1H NMVR

(DVBO-d6) Sppm 9.40 (s, 2H) . 9.05 (s, 2H) ,"8.20 (s, 1y) Oguﬁlmm
7.80 (d, 1H, J = 9.5 Hz), 7.70 (d, 1H J = 9.5 Hz), 3.18/3
2.92-2. 7OWO0/35886  1.95 (m 1H), 1.79-1.20 (m 5H), 1.00 (PCT/BBbo/Ab362 7.9

Hz). 35 MS (Cl, Mrl): 448.1 (calc.); Ei;é&fﬁobs) R TR VY
2003 WD 00/ 35886 PCTI US99/ 30302 EX. 137 NVR (DVBO-d6) 6 : 9.38 (s, 2H),

9.0 (s, 2H) H-8MR(bDMSOsd,)1HE§ pbnQ3 (s, 491H)s, 72186, (brig s(s1Hy) 7. §224d, |h,

O EPUBEAE S NCIE L R S E AT M

1H), 7,85 (br.. s, 1H), M5 SEB)6Taln. 2822H), fGudd (382 3¢) . M 392.0
(calc.) 3928 (obs.) Ex. 139 15 'H NMR (DVBO- d6) 6: 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 (d, 1H J =
6 Hz), 7.30 (d, 1H, J = 9 Hz) 7.04B%, 146 ), 5.45 (s, 1H) 3. 50- 3. 25

4 2 b 2+ 37 37. 20 Ex. 140
gmNNED(UVBMé%d%)r%§%pmm91 5 (s, 23H)qa:l§lc? Zéél-gq@bibg 1H), 8.23 (s,

1H), 8.12 (t, 1H), 7.90 (t, 2H), 7.79 (d, 1H), 7.30 (d, 1H) 7.05 (t, 1H),
4.40 (d, 1H), 4.21 Ex. 147

10 Mass, EST: (M'+1): 408.2 (calc.); 408.8 (obs.).

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). o :

Mass, ESI: (M'+1): 342.3 (calc.); 342.9 (obs.).

Ex. 149
Mass, ESI: (M'+1): 347.4 (calc.); 348.0 (obs.).
20
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, T H, J = 9.0 Hz),
7.89 (4, 1 H, J = 9 Hz), 7.11 (s, 1 H), 6.98 (d, 1L 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'+1l): 282.3 (calc.); 282.9 (obs.).

Ex. 152 2-(2-Hydroxy-3-methoxy-5-nitrophenyl)-3H-

benzoimidazole-5-carboxamidine
35 Mass, ESI: (M'+1): 327.3 (calc.); 327.9 (obs.).
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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 lc.), 352.0 (obs. . 144 30
.Dl._I\/DBOdG)(G :)9.51 (s, (2I(E|)a,c9,) 18 (s, 2.|(—i;),S 23 22 (br. m 2mr6§ll\®ﬁ%w

6.70 (br. > . 2H), :
( |v|+1)( 35 G?E&SF%@N 2§oé§;ﬁoD@%FM6 Péﬂ hyaphems‘—)lﬂ

J=8. 44 Hzyo ob38886(d, 1H, J=8.44 Hz), 7.59 (br t 1H) 7. 36pdHusd30504)
5.13 4.08 (s MS: 446.5

(DM SO-d6) S ppm 9. 49 (%e!ﬂalmlﬂiéﬁoi§15%arb8x&ﬂldiﬁe 1H) , 7.97-7.90 (m

2K, 7.79 (d, 1 8 found 282.9. 5 Ex.
146 Mass, F&DS&) %821 3 ?gg) é )‘Ca )(ZOb%x’ 147 10 Mass, ESI:
(M++1): 408.2 (calc . 408.8 (obs.) Ex. 148 r) H NI\/R (DIVISOd6) S: 9.25

ih, 7 8o (o, s d0p " R mERroRRs %rﬁ%&&frf@ b i )° (6

'149 Mass, ESI: (M +1): 3b7exmqm¢azoleﬁs-catbbsmdlae Ex.. 150 1H NMVR

DVBO- d6 4 2 9. 8. 8.26 (d, 1 H J
5(9.7 Hz),)8§16%55 EgsiIH”gul) §§6(§ (%?}%’9 )(d%%G(SQ (JOb_EI'%) He) | 7.(11 (s, 1

'H), 6.98 (d, 1 H J =259.6 H), 5. 0-4.0 (br s, L H 2. 86 (t, 2 H J =

6. 0 Hz) , B%.5%4Y, 29-(fi,‘ﬂ,E-'ﬁrﬂﬂ’ﬁi'oxyphenyl)_-3'H-benzoimidazole-5-

10 carboxamidine .
Mass, ESI: (M'+1): 284.3 (calc.); 284.8 (obs.).

- - Ex. 155

'HNMR (DMSO-d,) 6: 9.48 (s, 2 H), 9.18 (s, 2 H), 8.24 (s, 1
15 H), 8.23 (d, 1 H, J = 10.0 Hz), 7.95 (d, 1 H, J = 8.1
Hz), 7.82 (d, 1 H, J = 8.1 Hz), 7.10 (s, 1 H), 6.98 (4, 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.)

20 _
Ex. 158 2-(2,4,5-Trihydroxyphenyl)-3H-benzoimidazole-5-
. carboxamidine
Mass, ESI: (M'+H): 284.3 (calc.); 284.8 (obs.).
N 25 Ex.: 159

'H NMR (DMSO-d,) dppm: 9.37 (s, 1H), 9.11 (s, 1H), 8.18 (s,

1H), 7.86 (d, 1H, J = 7.6 ‘Hz), 7.81 (4, 1H, J = 8.6 Hz),

7.791 (4, 1H, J = 8.3 Hz), 7.46 (d, 1H, J = 7.3 Hz),
30 7.24 (t, 1H, J = 7.6 Hz), 2.41 (s, 3H).

MS (ESTI, M+1l): 346.1 (calc.); 346.9 (obs.).

Ex. 160
'H-NMR (DMSO-D,) & : ppm: 9.50 (s, 2H), 9.21 (s, 2H),

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), 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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Mass, MS (Cl):.324.12 (calc.); 324.9. (obs.) Ex. 151 2-

(2- Hydr oxy- 3- met hoxyphenyl ) -3H benzoi m dazol e- 30 5-carboxani di ne Mass,
ESI: (M+1): 282.3 (calc.) ; 282.9 (obs.). Ex. 152

2- (2- Hydr oxy- 3- met hoxy- 5- ni trophenyl ) - 3H benzoi m dazol e- %-car \rth ne
35 Mass, ESI: (M+1) : 327.3.(calc.) ; 327.9 (obs.). 64 13 GUP[IE%@%
00/ 35886 RO 004398 30302 Ex. 153 PCT/US99/30302

2- (3, 4- D net hoxy- 2- hydr oxy- 6- net hyl phenyl ) - 3H .
benzoi m dazol e- 5- car boxam di ne Mass, ESI: (M+l): 326.4 (calc.) ; 326.9
(obs.) 5 Ex. 154 2-(2-Hydroxy-5- trifIE:o.rdtﬁIhoxyphenyl) 3H

b dazol e-5-carb Ma 336, 336. 9
(obs.) e Tt (S35 %m;ﬁ%ﬁ ) (k4 B0 o s g
car boxam dlsﬂezs 'VB§S 185 7@/' ) : 212534 G@a| G:l ) 184 & (8)Q§z9 EX23 157
1HNMR ( DVBO- 8.23

(d, 1 H5J 101‘6: H})--8 (*g%) ?')92 %g &%8 Y -Hf) HZ% 255(91'31 H, H?],— 8.1

Hz), 7.10 ((SbrlmH) 3639601(dm)1 2H85J (m, 916Kz R, . W EL. 16, (nd, 1) 5.0-4.0 (br

s, 1 H Q . S cl,) 3 11.(calc.); 310.9. (obs.)
20 Ex. 158222](%:% §§T§| h %‘?Iok;l\//ghé?lyﬁ/sg’él-k%‘én;sg‘l)m dazol e-5- car boxam di ne
Mass, ESI: NS/ E§I) 284380 (2@l €calc2B4. 8700Bs.(pb28) Ex.: 159 S. | 1H NWR
(DVMBO-d6) 6 ppm 9.37 (s, 1H) 9.11 (s, 1H), 8.18 (s 1H) , 7.86 (d, 1H,
7.6 Hz) , 7.81 (d, 1H, J = 8.6 Hz), 771&1 1H, J = 8.3 Hz), 7.46 (d,

1H, J H07.3 Hz), 30 7.24(t 1H, J Ex. 6l 241(5 3H) .

'H-NMR (DMSO-4&,) &: 9.44 (s, 2H), 9.14 (s, 2H), 8:22 (s,

1H), 7.89-7.74 (m, 3H), 7.61 (4, 1H, J = 2.2 Hz), 7.55

(d, 1H, J = 8.3 Hz), 7.40 (d4d, 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
15 = 6.8 Hz), 3.20 (t, 2H, J = 6.8 Hz).

MS (ESI, M +1): Calc. 440.08; Found 441.0.

.

Ex._163

20 '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). :
S (BESI, M +1): Calc. 388.15; Found 389.0.

Ex. l64

'H NMR (DMSO-d,) & 9.44 (s, 2H), 9.14 (s, 2H), 8.22 (s,
30 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, J = 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.

35
Ex. 165

'H NMR (DMSO-d,) & 9.45 (s, 2H), 9.15 (s, 2H), 8.23 (s,
1H), 7.89 (4, 1H, J = 8.5 Hz), 7.81 (m, 2H), 7.28 (4, 2H,
40 J = 8.6 Hz), 7.20 (4, 1H, J = 8.0 Hz), 6.99 (t, 1H, J =
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M5 (ESI, M+l): 346.1 (calc.); 346.9 (obs.). Ex. 160 H NWR" (DIVBODG) 6 :
ppm 950 (s, 2H) , 9.21 (s, 2H) 35 9.00 (t, 1M, 8.23 (s, 1H) é
3H), 7.22 (d, 2H, J =8 Hz), 7.02 (t, 1H 8 Hz), 45:30«3 N203Un
2H), 3.38 61 2.05-1'60 (m 4H), 1.4 (m 1H). 65,19
(?)al c.); ?‘é‘gmg obgb) 65 16 JUN 2003 WD 00/ 35886 PCTI US99/ %@5‘}9’%?&2 161
1H NVR ( DVED-Q) 6pBh @.432Ks, J1H) 8063829, 00 .(28 Bt), 2H3. 25 £s6.9H),
7.9 (M 2Hya, H, 7. d, =.8 Hz), 7.02 (t,
i ( W;;)@fﬂ(sl 3}1)?§b'§)t 2%, 5(—6:@_'11{6 > 500510 cm 1M,
2. 10 1.85 (B AT Pga: i 360G 92 %(E@ymds#mz@ .(calc.); 379.8
(obs.) 10 Ex. 162 1H NMR ( DVMSO-d6) 6 9. 44 (s 2ro 9.14 (s, 2H), 8:22 (s,
1H), 7.89-7.74 (m 34, 7.61 (d, 1H @3 7.55 (d, 1H J = 8.3 Hz)
, 7.40 (dd, 1H, J = 8.3, 2.2 Hz) ,'7%%. f 1H '7.8 Hz), 6.98 (t, 1H J =
7 .8 Hz) , 4.27 (t Hz t, 2H J = 6.8 Hz). MS (ESI,
M +1): )CaNSI I‘Qﬁ’t() b%MS%%Hdlgw dll ) 176@:20 1PI7NN¢$(DREDd@) 2%9 9s4(2 (s,
2H), 9.10 (m) ZH) 88 Z(Zi(sm 1|:D,_78875(ﬁz)1H7J75 qm %), 7%
7.2 (g 2H, ) 4fd gt g £ 8.0 Fe) e i) o
(s, 2r)10 3.3 (- 3‘3’14)““1\/53H ESI :2 Hil) 11501 & 3§801§Z)F0Lﬁ‘rc973891»0 1H25 Ex.
164 1H NVRJ DVBD: 06Hz8, @ .4%6 (6¢, 2bH, T 14 657 24)., 83220(;3;: 3¢ 1H ,-7.88
(d, 1H, J 687§8§p) 7 76 (n] 2H), 7.17 (d, 1H, J'= 7.7 Hz), 6.98 (t, 1H,
J=7.7 H) , 6.7 Hz), 1.76-1.62 (m srb, 1 16 (m 3H),
0.94 (m 2|-Lf}S (EST, M +1) Calc. 406.14; Found 407.0.

15
6 o _ Ex. 167

'H NMR (DMSO-d,) & 9.39 (s, 2H), 9.04 (s, 2H), 8.19 (s,

1H), 7.85 (4, 1H, J = 8.5 Hz), 7.74 (m, 2H), 7.38 (m,
20 4H), 7.18 (d, 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 (4, 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, S5H), 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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MS (ESI, M +1): Calc. 378.21; Found 379.1. 35 Ex. 165 1H NVR (DMB.O-d,) 6:
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 (d, 2H, - 40 J = 8.6 Hz) , 7.20 (d, 1H, J = 8. 0. Hz) , 6.99
t, 1H, J = 66 16 JUN 2003 WD 00/ 35886 PCTI US99/ 30302 8. o Hz) ?l%ﬂﬂép
M3 =86 1) 422 (1 2H J =69 H). 371 (s 3, 3 §3°JY) -
.9 Hz). I\ﬁ)ﬁ@g&%M +1): Caic. 402.17; Found 403. 1. gjg
DMVBO-d6) S 9.41 (s, 2rb ., 9.07 (s, %gg 8,20 (s, 1rb 7 86 (d, 1H, J =
5 Hz), 7.75 (m 2H), 7.49 (s, 10 1 M3 (m 3H), 7.20 (d, 1|(4J;8.J
Hz) | 6.9% 1 = Hz 26 (t J 7 . . 2H,

? 7 Hz). N(é\imEstMéo dag% Cal)gc 442\40%‘ 142 ﬁFg‘u%dlﬁog EE)* éx.‘%glégil'l NVR
DVSO- d6) 6H. 9J39 (-‘-s-l)ZI-'P) 59(@d4 TsH.2d) = &B.519 1s76 (LcH) 17H85J(et 118) J =
.5 Hz), 7 "742(7m<t2H)1 H(7 3.18=(r9 2)2064493 & 1§ (qd 1H 3327J8 06H$) HZ? 935(&
H, = =
ESI, NP +ﬂ¥s é§P810E0659an%n%ﬁP4d§h%°re§50E% 6811 VR  (DVBO- d6) 6:

36 (s, 2H), 9.00 (s, 2H), 8.19 (s, 1H) , 7.83 (d, (1H J = 8. g gt) :

40 (dd, 2H, J = 8.3, 5.9 Hz), 7 15 6.96 (t, 1H, J = 8.0 Hz),
2 ( F; |#y?
|

(
(
2
6
(
8
0
(
8
1
(

9.
7.
4.23 (t, 2H, 30 J = 6.6 Hz), 3.0 6.6 Hz). MB (ESI, M +1):
Cal c. 390.15; Found 391.0.  Ex. 169 35 1H NVR (DVBO-d6) S 9.41 (s, 2H)
9.07 (s, 2HH NMRAGDMSO-4,) & 9.42 (s, 2H), 9.09 (s, 2H), 8.21 (s,

10 1H), 7.87 (4, 1H, J = 8.5 Hz), 7.77 (m, 2H), 7.53 (d&d,
2H, J = 7.8, 5.7 Hz), 7.22 (m, 3H), 6.98 (t, 1H, J = 8.1
Hz), 5.18 (s, 2H). . ﬁ
MS (ESI, M' +1): Calc. 376.13; Found 376.9.

15 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

(t, 18, J = 8.1 Hz), 4.35 (t, 2H, J = 5.7 Hz), 4.00 (t,
20 2H, J = 5.7 Hz).

MS (ESI, M' +1): Calc. 441.14; Found 442.3.

Ex. 173
'H-NMR (DMSO-4,) §: 9.39 (s, 2H), 9.05 (s, 2H), 8.20 (s,

25 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.

30 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.

Compounds of Formula I in which any of R’, R’, R and

35 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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1H),

1H, J = 8. |
40 67 16 JUN 2003 WO 00/ 35886 PCT/ US99/30302 Ex. 170 LH NyHG (i

J=1.1) 7.95 = 8.5)
1H0,,J%8362(s 2 H 8.25 (d, 1 H, ) (‘FFT”’-’Q‘E‘)

9.42
7.76

8.22

(s,
(d,

(m 2H), 7.98-7.69. (m 5H), 7.27 (d, 1H J = 8:.1 Hz), 7.03 (t,

=1.1) 7.27 (t, 1 H J =8.2) 6.63 (d, 2

1 Hz), 5.38 (s, 2H). MB (ESI, M +1): Calc. 403.13; Found 40§6

9.

VS (bi oi on)ca‘éahmrtlzagnyrimmatcmla 26&He Eatal;?ﬂ.ldHhNHRobEkﬁ@a.dﬁl) :55 9. 42

(s,
2H) ,
Hz) ,
Ex.
7. 93-
4.35

- Cal c.

(s,
(t,
M5 (

2H),

9. Q§r£§edm3ut8b
7.53 (dd. oH,

b5 wEring)ah aplrBlrtfeelii s Bomphlihn fog (M

5.18 (Bormpja fI) WNEb Esarlmanirﬁ) catzalyst 3. a3 subdabd 3o Dredt 15
172 1H NM?g( Dl\@@tqlﬁho@) 953 (§ror@Ht\_he %e%%t&%n

7.

2H) -,
1H, J
ESI,

(gl i daiesd

nifghie s ibirrbd Tede T2ildle

illustrat esdéégpééo%ggf]bon of conpounds of Fornula la, Table 2, into

conpounds of Fornu
-argpl ndPuded i n §aBpPeungs eém?'(mmlslaofl Fonnwhach anywdfciR’anR’ of RRZndR |

and 35 R5 gir exxdri DQREAN heieple@parnet by B%‘ﬂ‘é?_ NYhah CORLEEB9RHAI Ndan be

C

15

20

25

30

35

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

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
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
be further derivatized to an corresponding N-l-iminoethyl
substituted derivative by reacting the compound with
ethyl acetamidate; For example, a compound of Fofmula I
in which R is 4-(1-(l-iminoethyl)piperindin-4-
yloxy)benzylamino can Dbe prepared by reacting a
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
residue may be purified by column chromatography.

Compounds' of Formula I in which any of R, R’, R' and
R’ are or contain a éarboxy group can be prepared by

hydrolyzing a corresponding compound of Formula Ia in

69
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conpound of Forrmula la in which R2, R3, R4 or R5 nitro. The reduction can
be acconplished in any nunber of ways known to one skilled in the art. For
exanple, a representative way of reducing the nitro group is by 68 16 JUN
2003 WO 00/35886 PCT/ US99/ 30302 catalytic hydrogenation. J%e jmmi
hydrogenaw OM5§%6 carried out by mxing an appropriate nit C f
Formula | ™ arl man's cat al yst in a suitable solvent (BCHUSIIBEBIANOI).
Air from t ehielackl,omr’yersebri 8° resmoyed Bntadels rgdu&@&ﬁ s II|)e anLgIOt he
oge

reaction vessel j§s then char Wi an atrnmosphere o The
resul ting rﬁ‘arf'%i%ls stlpF‘?%F’gr af%‘l;ut Fogmydar s, Ilslflllt‘@ﬂéditoRreImve

the catal ystariowymstloane eoanated preyiebd bhe h 1pss b ounds
are - NR1OR' v%ereln 4 is

of Fornmul a f R 4. and R
_ ot her thandh dﬂ%ge fglcagly Q”hlc% g a§ t?é"}}"éﬂﬁc‘f?%o%)ﬂnﬁﬁbﬁxﬁf a suitable

al dehydé with aC@mmemiﬁbrmf n@onmm.b@umd dh Whvikl ardy idf VA, CIR*R2R* 'ang R R
or R5 is amfsn T r&mtgl n arried 15.out by stirring
m xture of thgrgmtbﬁre W th th i% Eéﬁg gjr%u no‘arréd}ﬁ?afle§ﬁ'¥9 ze-ldn trﬂatahanol
under an atHRMEIE 6f ﬁ’ﬁlffﬁlblg%n If OFnabdGII-CIZ Rour sk’, Sor! usrcyrhobsr afrydr i de
is then addertding hecowot osr meﬁwgm&w tﬂ%ﬁ {]ggguﬁqgthgl XHE | wikh .

ure

stirred at anbient tenperature for out ours reacticon’
is.then fi PrerBPIMROIRHE 2BEPfe afPX he*pIMPLeatte ¢@“Ié@m@nmfatmmﬁﬂtae

resi dueo mayf ba pwhui:ihedey 1cshr @ﬁ&b@g@apmétr@ggpoq@s dgm}:é)irtfg& ol fy which
:

f R t
Aommay | SEBOLL H8 TTUAR 281 8 a0 GorHBURHARI A§oRSDACRGR Y |
(substi t ut eNld@rtihxdtqaréDdywlr eaethngyt Hey c arpeurichgy. t:he eddwd acgigpi date. [

O

For exanpl 1,3 -QIRRY { M FEdrad .
(1o (i 1.3 SRS perl Agobet ra nSV@i Fetﬁyl amine in the
preserce suitable coupling agent (e.g., N,N’'-

15 carbonyl dllmldaz'ole (CDI), PyBOP, and the like)
Compounds of Formula I in which any of R?, R’, R' and
R’ are halo can be prepared ‘by halogenating a
corresponding compound of Formula I in which R?, R’, R
and R’ is hydrogen. For example, a compound of Formula I
20 in which R® and R' are bromo was prepared by reacting 4-
(6- carbamlmldoyl l1H-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

BN

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) and purified using
reverse-phase C-18 HPLC (2-50% gradient) to vield 10 mg
of  2,6-dibromo-4-(6-carbamimidoyl-1H-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', L’, L’ and/or L' are N-R” can be prepared by reacting a
corresponding  compound of Formula I in which Q, @', ¢

2 3

and/or Q' or L', L) L and/or L‘ is NH with a suitable
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yl oxy) benzyl ami no can be p'repar ed by reacting a 30 correspondi ng conpound
of Formula | in which R is 4- piperidin-4-yloxybenzyl amno with e(tmé]gl
over

acetam dine hydrochloride and triethyl am ne in ethanol qng g
ni ght under .a nitrogen atnosphere. The reaction mxture C
under redWR¥E¥ssure and 35 residue may be purified by 08pﬁﬂ4$99/3°3°2

chr omat ogr apkypteCeapoardnoofadiad nul ahke lf‘edﬁtﬁ&éaﬂt af caﬂy Bara2ida
are or contain a _ca 9xy_ g rou can be_prepar y2|ng a
correspondi RY Q E]ﬁ ‘?aolfg fn € ‘épgﬁl %%% (&.€-JURYBEB3
| US99/ SOSOZCML chnlaz thRB lJer)or RBotr's exrangui aansompoﬁaa?lif F el & 0L
exanpl e, np ¢ of r a I S_.carhaxy.neth XY San be
pr epar ed by ﬂydr yZI nglEo g%%rpounggl%alfjg% PyrrO%ndéﬁl I%é& %t h‘8§
car bonyl5 nephergres Gahpoewipbing EorRyBuOPa Haptidehonany Bxangde R139R
‘R5 are or C@ab%nzatsaz_a,@@éytateogpoeaetb%;&ﬁﬁw&tz6§d %Rggﬁpound of

Formula | in which i's or contalns’ - C(O)
NR'R3' by reactlﬁg—’éhgu*a'@?‘éfcﬁﬁ-’?ﬁny&n SFHrer i acetafi nacicbr andnple (a-

ncent r at ed

R5
PC

and |

Compound §nuh: on gy pyksony eBRe Fho W’g@%ﬁﬁ?@é%m%?ﬁ&if??gowl ]
conpound in c
net hoxy by F@ﬁ%ﬂ(ﬁﬁlgﬁe é‘@#‘ﬁ)]\ﬁ d]hﬂ% (?ibg y'dr‘ﬁe??oﬁé‘r%’ yPYEL hyl

am ne i1 thél.predenemdsr a SNj taathhcesplmepél n@lawﬁrdwmthﬂ&hxné%as

i oh any 0P CpEa”4ed (L) i RUREE. (AR, A0G Ly B R ¥ Rt g 5

correspondl AF corrrﬂ’.vlﬁwfbfwﬁﬁrmmkly nagidesh RO, tR‘le: Roldansu&sensson.

hydrogen. Feheexawelife @agomqmd)ftf%g%atb 20 e i Chn B 200, - R 87 e

gronb was prepared by rea ctlng‘
(6- car bam nFa&% 2 HEPERZHPHI d be. LSRG BORy Wasky2pRheWSLy 2 abetdnd athen
(Exanpl B 208he Tabkac2apn( 100 xtired. s Mabjedw tth N-HHCN®OSUESHR M des

(55ng, O. 30;Zré*‘c79{>lta{—?ea“h¥1‘1{ Oulgrec1p1tate was isolated and dissolved
in 3M aqueous HCl using a vortex mixer. This solution was
kept_: at rppm temperature for 25 minutes and then diluted
with HO0 and CHJCN . The mixture was filtered.

20 Preparatory HPLC (linear gradient, 2-35% CHCN in 0.01 M
aqueous HCl) followed by 1lyophilization gave 28 mg a of
‘Example 208, Table 2a.

Analytical HPLC, (1 = 214 nm), 99%.
_ Compounds of Formula I in which any of R’, R’, R' and

25 R are or contain a NHSO,R (R = alkyl, aryl, and the like)
group can be prepared by sulfonating a corresponding

3

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'—Am1no 5-chloro-2-hydroxy-
biphenyl-3-yl)- -1H-benzoimidazole-5- carboxamldlne 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 alternmating 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 mmbl) and methane sulfonyl chloride
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DMF (5 nL). The reaction mxture is allowed to stir at 25 room tenperature
for 1 hr formng a deep red-orange solution, which is added dropwi se to a
stirring solution of anhydrous ether and the resultant red. precipitate is
i sol ated and dried under vacuumto afford 115 ng ( 77.4 - apr i d.
- The crude material is dissolved in a 30 50:50 m xture of lelhllx‘M@ng@@@
m.) and puyyLfj sing reverse- phase C 18 HPLC (2-50% gradl eI d
10 mg o b bg&g?orm 4- (6-carbam m doyl - | H benzoi m dzol - le(;llt,bygﬁy roxy
phenoxy acet(i0c Cdi dnli Ex@nphé 2oubl)Tabl feeyr afmot'ddqaellobv,scthled s@frents
Compounds _of, far Mik gy kel % B 19mdLunR randL @& eés"cyre'-2 ahd adj{gor
L° are N-R' can_ be prepare reactin correspon ~conpound of
Fornul a | i srMsechmagexgal Qgs Qh‘é/lo‘{l%w €18 Egvezgeén@hélseL'HH@ N4 th
a suitable c20 $6ude/2063 UAAUIHRBCL PCRMISAO! 30302, DIptRe efl. aninge

acid. The reaction is typically carried out in t he presence of coupllng
agent (€3 g. aPRFB’@flaf{fbl fragtiome | VYREF. POPLledandh aI&%nﬁﬂﬂn‘ﬁer&) chﬁ'rmla
I In whi ch rlamdxﬁ‘edl mﬁgea&@@dcqwrpﬁésdugesylzexosm&mw d
couplnga Re L de .onto Exanple_ 1 I v.e uct
Eanpl 6 208 MeEIESh F S5y fhinpr BT Bhepk o -yt e A AR s
hydr oxy- 3- pyc:amﬁqthﬁ:&ilyéoxgphsnpb)baﬁlﬂe@mlm tlanopewBerc dih®d2nigle 16
Exanpl e 1399(-{3 §u§ggndngll @%ﬁ 10 (1.0 L) under a N.
opyFEERE 3

at nosphere. D soprop am ne was add and the mixture was cooled in a
wat er/ i 8@ bath atCOImuWBrOwaasF‘aEliméikﬁy dddedint o W€k ol ¥ sdsperfsi o

The m xt ureamﬁklnﬁwyiowgrm bot@@b@@aﬂcﬁmﬁrﬁﬁa@zam §orma sol ution.
The reacti on was aIIovve 2 h and then 15 the reaction m xture was added to

Et OAc forni & BYTisHatipiYht e Cefhe PfeciPFERRESHas K% ol BYEHOGRA2H B0l R d @ '
i'n 3M aqueomﬂi@sp&t@mg VaH-@xnidaees [ 4,184 8] serLdingl wadlerieptt iate r ppsn
tenperature for 25 n]nUtei,épg,5h%gtgﬁhy%%o—lH%lmldazo[4,5—g]pyr1d1nyl

15 intermediate and then reacting the intermediate with 1H-

pyrazole-l-carboxamide. The hydrogenation is carried out
under standard conditions. For example, the
hydrogehation. can be effected with a suitable catalyst
(e.g., PtO,, etc.) in a suitable solvent (e.g., methanol).
20 The reaction with the amidine typically is carried
out in the presence of base (e.g., Hunig’s base, etc.) in
a suitable solvent (e.g., anhydrous DMF) at 20° to 100°C
and requires 12 to 24 h to complete. Compounds of
| Formula I can be prepared by proceeding as in Scheme XXI
\ 25 but substituting an appropriaﬁe diamino pyrrolidine
derivative for the diamino benzene derivative.
PtO, (20 mg) and concentrated hydrochloric acid (5
mL) was added to a solution of 2-[2-Hydroxy-3-(lH-
imidazo[4,5—c]pyridin-2—y1)fphenyl]—1H-benzoimidazole—5-
30 carboxamidine (Example 120, Table 2) (100 mg, 0.27 mmol)
in MeOH (20 mL). The mixture was hydrogenated at 50 psi
in a Parr apparatus for 12-18 h. After the hydrogenation
~ was completed, the catalyst was filtered and the filtrate
was concentrated to dryness. HPLC purification (2-50%
35 acetonitrile / 60 minutes) -followed by 1lyophilization
afforded - 2-[2-Hydroxy-3-(4,5,6,7-tetrahydro-3H-
imidazo[4,5-c]lpyridin-2-yl)-phenyl]-1H-benzoimidazole-5-
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with H20.and CH3CN. The mi xture was filtered. 20 Preparatory HPLC (Ili near

gradi ent, 2 35% CH3CN in 0.01 M aqueous HCl) foll owed by, ﬂgﬁ&'m on

gave 28 a of Exanple 208, Table 2a. Anal ytical HPLC, a

. 99% W?Forwlal in which any of R; R, R and 25 R5 are or

cont a| n a R = alkyl, aryl, and the like) group canPEEUSP¥HIPed by

sul f onat i ngcarboxkapddonei 1§ acs)rma)mdyéﬁler Bovddr | (RoMigh TH% Fﬁeldﬁ or

R5 are or £ e m 10 For exanple, a compound of mul a |
wherein R ?s rreFEyl agﬁlfg‘%}? ois prepared 30 as follows. A m xture

“of 2-(3'-Anino-5HuRLEYS- Zia%ﬂjeryOLIZ mL, 0.24 mmol) was added to a

and THELvet 6t Lo 0.5 100 15, o 0 (00" abty TrBal cee b WS R A

(0.16 nt®, 0*B% BSOMFyCéBMr#&lﬁm?erysldlmhg«rnybmbmf}denmlm&nuees% mml)'

-in alternatéagbpRainianse THe N xdM Ee i §.lsgpt r
treated with_ anot her OI’8'[I fi(r):,cgzzka b@(om%%%Qm%ﬁg 033% é}{m‘ﬁ]glégf

methane sulBRGP<CRtgiRge DY 8 WHlG0/ I3Be6 PCPBRSOINEEA02 i 0. 001

-, 0.013 rewshydréfiseDMAENGintEr the hmikiteirsolwant stivees Egguged ig H’Oé&me

P

under reduc@ p,ressur and the crude material is purified by C18
rever sed ph FPLC( © 6BIANUHEY MEF cBRU&ER ndnbo MRt (d\ﬁerm'é(l) Mn.).

The .5 wppr@i@éu@w &eneki QIS waNe, po%edaaﬂ@ohee 15Q0e¢eRfad Svadif jyinder

reduced pre sure (tg_“chlﬁ 0- 2- hﬁdrox -3"-
et hanesulf ¥t n&HShe J§I| 23-4Py wbéﬁéoucﬁﬁra%&meatsedc&pbcdaarn@me 74

is obtai ned{HsCa paﬂllﬁﬁ)wde&oho Of2-7p% 16ayeebd) tbxanple 238, dahleda): 10
Corrpounds

ar bam ni doyﬁf%(gy% 7- %e[]? alinéd&SAPﬂﬂlfﬂ%%é’&[ 4H-benzrimifaralA -y e
pr epar ed bWWW@nMQJ a3, éobr, @spretdiaiy drid+ imitirad g 55<] pyri di nyl

derivatkve djpyridine-5-carboxamidine 76 as a lyophilized vyellow
light powder (15.5 mg, 75% yield) (Example 298, Table

2a) .
Ex.: 193
20
'H NMR (300 MHz, 'H, DMSO-d6): & 9.5 ppm, (s, 2H),
9.2 (s, 2H), 8.2 (s, 1H), 7.9-7.7 (m, 3H), 7.65 (bs,

2H), 7.55 (&, 2H), 7.2 (d, 1H), 7.0 (t, 1H), 4.3 (t, 2H),
3.15 (t, 2H), 3.05 (s, 6H). |
25 MS (ESI) m/z = 415.8 (MH+, calc 415.2).

ExX.: 194
'H NMR (300 MHz, 'H, DMSO-d6): & 9.5 ppm, (s, 2H),
30 9.3 (s, 2H), 8.1 (s, 2H), 7.8 (4, 1H), 7.6 ( s, 1H),

2.3 (s, 3H).
MS (ESI) m/z = 362.6, 364.3 (MH+, calc 362.0).

35 Ex.: 195
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give a 4,5,6,7-tetrahydro-1Himdazo[4,5-c]pyridinyl 15 internedi ate and
then reacting the internediate wwth 1H pyrazol e-|-carboxam de. The
hydrogenation is carried out wunder-standard conditions. For exanple, the
hydr ogenati on can be effected with a suitable catalyst (ekﬁ \gNOzgggtc.)
in a suitable solvent (e.g., .nmethanol). 20 The reaction w t a I ne
typical | yW@0@38¢ed out in the presence of base (e.g., HUGE Ssd3RFH2
etc.) in aﬁfghégbkf @q%%entgﬁe.%@p anhydrqus DVF) at 20 to 100C an
requires 12 q %l &v e PMERTHSUds %of  For Auba | m@m, be(sr ear)ed by
proceedi ng as2i nsScheme, XXIg 3 _(g3, 2pghut sgbstibuti n appropri,at
di am no pyr;oéigine ?eri&aéive(for tﬁe dign?né&%kn;%%g’depf at# e,%ﬁpoQ
(20 ng) and’ t8né8nt tHl ed Hydr dChi dfle a&-® (61, AH) was3abdéd,t 8Ha ,sol2utd on
of 2-[2-Hydfmxy4B}(1HL.7 (t, 2H). _
i m dazo[4, ] et din-2-yl) ,-phenyl ] -1H benzoi_m dazol e-5 30 car boxam di ne
(Exanpl & 1?%? ?%%?g 2T;61003%§;5o.i ﬁvaqu PG (20 M). The nixture
was hydrogenated at 50 psi in a Parr apparatus for 12-18 h. After the
hydr ogenati on was conpl eted, the catgl yst 1485 filtered and the filtrate
was concentrated to dryness. HPLC purification (2-50% 35 acetonitrile / 60
m nutes) -followed by |yophilization afforded .
2- [ 2- Hydr oxy- 4,7, t nghy =3 .
i m dazo[ 4, 53%&%4& i(giog)l %ﬁiﬁe) %heﬁfﬁ?g@ bendoi mi dazdtt-5 BPME JON 2883 WO
00/ 35888 PCETUSY9/ 30802 caBbdxdbisdi ne1)75 a8.paHQLyeiﬁpw/pqmgﬁr(éﬁOlﬁg, 20%
yield) (Exanmpl g3296) Table_3a ni g'.5,.ba 0.Q42_ni, 0.24 mol) "was
(added to E&agﬁsﬁ%hs?%%'gfhg-?2?EN3$%xy3§ikﬂ?§;%,fate?gﬁhydr%=%kﬂd5 1H), )
i'm dazo[ 4, 5--d py&i i 2- y?) 4 pheny3H) - 1H benzoi mi dazol e-5 car boxani di ne 75~
(19mg, 0. 0419MEHIT )andn Azt PY5 9204 e- [muear hgxamygi,ng,hydrochl oride (12 ny,
0.082 mmol) in anhydrous DVMF and the m xture was %firred for 12-18 h at
80 C. The m xture was poured into water (15 niL) /

15 : Ex.: 197

'H NMR (300 MHz, 'H, DMSO-d6): & 9.5 ppm, (s, 2H)

 9.2 (s, 2H), 8.0 (s, 2H), 7.8-7.65 (bs, 1H), 7.6 (4,
2H), 7.4 (t, 2H), 7.35~7.25 (m, 2H), 2.35 (t, 3H).
20 MS (ESI) m/z = 360.9 (MH+, calc 360.1).

Ex.: 198
{ 'H NMR (300 MHz, 'H, DMSO-d6): & 9.4 ppm, (s, 2H), i:)
25 9.1 (s, 2H), 8.2 (bs, 1H), 8.0 (s, 1H), 7.9 (d, 1H),
7.7 (4, 1H), 7.3 (s, 1H), 7.2 (s, 1H), 7.1 (d, 1H),

7.0 (4, 1H), 6.0 (s, 2H), 2.3 (s, 3H) .
MS (ESI) m/z = 386.9 (MH+, calc 386.14).

30 Ex.: 199

'H NMR (300 MHz, 'H, DMSO-d6): & 9.4 ppm, (s, 2H),

9.1 (s, 2H), 8.2 (s, 1H), 8.0 (s, 1H) 7.8 ( d, 1H), 7.7
33 (4, 1H), 7.6 (4, 2H), 7.3 (s, 1H), 7.0 (d, 2H), 3.8 (s,
3H), 2.3 (s, 3H). |

MS (ESI) m/z = 372.9 (MH+, calc 372.2).
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10 diethyl ether (15 nmL). The aqueous |ayer was washed with diethyl ether
(3 x 10 nm.) and concentrated to dryness. HPLC purificati cirh(almo/zoos
acetonitril e / 60 m nut es%3 _affo_rged 2ey1)-2

2-[ 3- 5- oyl -1 H benzoi m dazol - 2-y1) - 2-

hyc[jr o§<y pheny gg§94y6, 7-tetrahydro-inidazo[4,5 15 ~ PCT/US99/30302
clpyri di ne-5-carboxam dine 76 as a | yophi I i zed yel low |ight powder (15 5
ng, 75%yield) (Exanple 298, TabI e %é‘) 193 20 "H NWVR (300 MHz,. 1H,
DMSO-d6) : S 9.5 ppm (s, 2H), "2H) 2(s 1H), 79--77(m 3H),
7.65 (bs, 2H) , 7.55 (d, 2H) , 72(d 1H), 70(t 1H) 4.3 (t, 2H),

5 5 ESL) m 415. 8 caic 415.2).
3 15 (154 1%@%]? W HEI D%Eégagf)’ $ 5 ppm 9¢ 2Hapm 300D, 32(13
2H) 8.5 (s9.2Hxs,728)(d, gl ,(g/. GH) s, é.Hb, (s2- ?m( gé/s\,\%ﬁg 8
13626, 364. 3. (M. cai §6§t0).H)35 . 195 72 7é 16 UN 20% 0/ 3
PCT/U899/30§62 Hﬁ’NNﬁ?( 0bEMZE) H - DvBOlde) 1Hl o F d6m7 (G5 tR) 28)2 (s,
2H), 8.3 (s7-QH(E, 81H)(bs3 ZF%567BH)(d4215)(s 75?& (d, 1H)M,S ZE§I§dn1iHL
'gég (d(miﬁpM%a?%sgé ﬁi? 30 1égﬁLH Eéﬁ (?é@ ﬁﬂz 'H DVBO-d6) : S 9.4
ppm (s, 2H, 10 9. 0(s oH), 8.2 (bs, 1H), 8.0 (S 1?, Zg (m 1H, 7.7

(d, 1H)07.45-7.25 (m 2H), 7.2 (d, 2 ,.6 %oqd. 1H), 8 (s, 3H), 2.4 (s,
3H). M5 (ESI) mz = 372.9 (MH+, calc 37 . 2).

) 'H NMR (300 MHz, ‘H, DMSO-d6): & 9.4 ppm (s, 2H), 9.1
@ (s, 2H), 8.6 (d, 1H), 8.3 (s, 1H), 8.1 (d, 1H), 7.9 (d,
1H), 7.8 (d, 1H), 7.3 (t, 1H).

15 MS (ESI) m/z = 297.8 (MH+, calc 297.3).

Example 267 Table 2a
To a solution of 2-[ (4-amino) -2-phenol}-3H-
20 benzoimidazole (0.084 g, O0.31lmmol) in 4.5 ml- of 2:1
DMF/DCM wunder nitrogen, is added 4-morpholinecarbonyl
chloride (35 "~ uL, 0.30 mmol) followed by N,N-
diisopropylethylamine (108 uL, 0.62 mmol, 2 eq.). After
stirring for 12-18 h the solvent is removed by rotovapor
25 and the crude residue purified by reverse phase HPLC.

Appropriate fractions were combined and lyophilized to a
vyellow solid (18 mg, 15 % yield).

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
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15 Ex.: 197 'H NMR (300 MHz, 'H, DMBO-d6): S 9.5 ppm (s, 2H), 9.2 (s,
2H), 8.0 (s, 2H), 7.8-7.65 (bs, 1H), 7.6 (d, 2H), 7.4 (t, 2H) 7357 25

(m 2H), 2.35 (t, 3H. 20 M5 (ESI) mz = 360.9 (M#, calc 360 . .: 198
"H NVR (300 MHz, 'H, DIVSOdG) . S 9.4 ppm (s, 2H) ,- -~ 55

8.2 (bs, 1H), 8.0 (s, 7.9 (d, 1H), 7.7 (d, 1H) 73( 72 s,_
1H), 7.1 WO 0033886 7, o (d 1H , 6.0 (s, 2H) , (s 3H) ng@é%é@ozsgz

386.9 ( M, c 3 HNI\/R(SOO :
ppm (s, 2Hﬁf‘% % la%geE%fécjﬁﬁ%ns g"BTes, lmhlﬂnsze(ddtomp gty 35
(d, 1H), 7! 1(t@szﬂ)ld7 2%, maH) 60%. @iedd)2H), 3.8 (s, 3H), 2.3 (s, 3H).
M5 (ESI) mz 372. calc 372.2). 74 16 JUN 2003 WD 00/ 35886
PCT/U899/30302 Ex. 200 HNI\/R(SOO MHz, 'H, DVMSO-d6) 9.4 ppm (s, 2H) 5
9.1 (s, 2H) 8.2 (s, 1H), 8.0 (s, 1H), 7.8 (d, 1H), 7.7 (d, 1H, 7.4 (t,
1H, .7.2 (t, 1H, 7.15-7.05 (m 2H 7.0 (t, 1H) , 3.7 (s, 3H , 2.3 (s,
3H) . M5 (ESI) mz = 373.0 (M#, calc 372.2). 10 Ex.: 201 'H NWR (300 MHz,
‘H, DMSO-d6): 9.4 ppm (s, 2H), 9.3- (s, 2H), 8.6 (d, 1H, 8.3 (s, 1H), 8.1
(d, 1H), 7.9 (d, 1H), 7.8 (d, 1H), 7.3 (t, 1H. 15 M5 (ESI) mz = 297.8
(MH, calc 297.3). Exanple 267 Table 2a To a solution of

2-[ (4- am no) - 2- phenol ] -3H 20 benzoi m dazole (0.084 g, 0.31mmol) in 4.5 ni
of 2:1 DM/ DCM under nitrogen, is added 4-norpholinecarbonyl chloride (35
uL, 0.30 nmol) followed by N N

(¢ | | | | ®)
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.5 Formula | wherein.RL is O

di i sopropyl et hyl am ne (108 uL, 0.62 mml, 2 eq.). After .stirring for 12-18
h the solvent is renoved by rotovapor 25 and the crude residue purified by
reverse phase HPLC. Appropriate fractions were conbined afdgl y4pNi P0B8d to
a yellowsolid (18 nmg, 15 %yield). Exanple 285 Table 2a 30 To a cold (0C
sol ut i on WO 0938886 ani no- 2- hydr oxy- phenyl) - 3H benzi m dazol e-EcrHsd9cRz02di ne

di hydro- chLghi ? (0.203 g, 0.6 mmol) in dry pyridine under nitrogen is
added net hane su ?onyl chloride (93 uL, 1.2 nmol) dropwi se. After stirring
the solution for 12-18 h 35 followed by warming it to anbient tenperature
the solvent 'is renoved g

| yophilized to an off ) y . { 76 16 JUN 2003
WD 00/ 35886 PCT/ US99k : 7 HZ\ | R R/ Re R R

w0 represent
hydrogen. Ex. R R R R No.

o
5

Formula I

wherein R' is OH; and R°, R, R’, R’ and R® represent
hydrogen.
EX. R’ R’ R’ R
No.
301 H 2- H H
' (Naphthale
ne-2-
sulfonylam
ino )-
ethoxy
302 H (2,3~ H H
Dichloro-
benzylcarbam
oyl) -methoxy
303 H -OCH,COOH H H
304 Br -OCH,COOH Br H
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) -
piperidin-
ylmethoxy] -
benzylamino
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(Naphthale ne-2 sulfonylam ino )- etho 302 H (2,3- HH Dichloro-

benzyl carbam O |)-netho 303 H - OCH2000HHH 304 Br -OCH2COCH Br H 305. H
(3-Chloro- HH benzylcarb amoy I) - methox 306 H (3-bronmp- H H benzylcarb
amoyl) - methox 307 HH 4-(1-(1- H Imno- ethyl) piperidi nB amegoxy)-
benz lamno 77 16 JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 VR . 308

Pyrrolidi W bbadgge VI methoxy 309 H H .NH2 H 310 H ((Benzo[ Lehiddorzesez

78

Ex. R’ r’ RY R
No.
308 Pyrrolidi 'H H
n-2-
vlmethoxy
309 H H NH, H
310 H [ (Benzoll, H H
3}dioxol-
5 -
ylmethyl) -
carbamoyl}
-methoxy
311 H [(3- H H
' Chloro- -
benzylcarb (i>
amoyl) -
methoxy]
312 1- H H H
carbamimi
doy 1-
piperidin
-3~
yv1lmethoxy
313 H Benzylcarb H H
amoyl-
3 methoxy
314 H [2-(1H- H H
Indol-2-
) yl)-
{ ethylcarba B
moyl]-
. methoxy
315 H (3,5- H H )
' Dimethoxy- e
benzylcarb
amoyl) -
methoxy
316 H 2-[2-(3,4- H H
Dichloro-
phenyl) -
acetylamin
o] -ethoxy
317 H (2- H H
Methoxy-
benzylcarb
amoyl) -
methoxy



3] di oxol - 5- ylmethyl)- carbarnoyl | -nethoxy 311 H[(3- HH ( Chloro
benzylcarb anoyl)- nmethox ] 312 1- HHH carbamm doy 1- piperidin -3
| mretho 313 H Benzylcarb HH anoyl- netho 314 H [ 2- (1H_‘F6Eé*u$ngU%- Y|
) -. ethylg - methox 315 H (3,5- H H Di met hoxy

anoyl ) - ﬁg%sg% H 2 [ 2- (3 4- HH Dichloro- phenyl) acethTaUs9B/30302

o] - et hox 317 H((2- HH
. Ex. R2 _ R‘ Rd Rs
No.

318 H 3- H H
| Benzoylami
No-pPropoxy
319 H [2~-(4- H H
Hydroxy-
phenyl) -
ethylcarba
moyl]-
' methoxy
320 - H _ 3-[2-(3- H | H
' Bromo- .
phenyl) -
-acetylamin
_ o] -propoxy -
' ' Phenyl-
propionyla
mino) -
' : PYOpoOxXy
322 H 2 . B . H
: ' rhenylacet :
yvlamino-
- ethoxy
Phenylmeth :
anesulfony
lamino-~-
ethoxy : .
324 H 2-(6,7- H H
Dimethoxy-
3,4-
dihydro-
- . TH.
isoquinoli
n-2-yl)-2-
oxo-ethoxy ,
325 (2-Cyano- " H H H
: ethylcarb
amoyl) -
methoxy
Phenyl- .
propionyla
mino) -
ethoxy

N
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Met hoxy- benzylcarb anoyl) - metho 78 16 JUN Z003 WD 00/ 35886
PCTI US99/30302 34 EXxX. RRR R No. 318 H3- HH Benzoylam no- ro ox
319 H[2-(4- HH Hydroxy- phenyl) ethylcarba noyl]- nethoxy 320 H

3-[2-(3- H H Brono- phenyl)- acetylamin o] - ro ox 321 mg}(]g}nmlrm@3
Phenyl - propionyla mno)- propoxy 322 H 2- H H phenyl acet Yy 1 ' N0- et hox
323 H 2- {dboAZeey! meth | PCT/US99/30302
Ex. R’ R’ R R’
No.
327 H 2- H H
Benzoylami '
no-ethoxy
328 H H - 3- H
(Piperidin-
4-yloxy) ~
. benzylamino
329 H 2-(3,4- H H
Dimethoxy- '
"~ phenyl) -
ethylcarba
moyl] -
methoxy :
330 - (2- H H H (E?
: Morpholin- .
4-yl-
ethylcarba
moyl) -
methoxy '
331 2-(2- H H : H
Amino-3-
hydroxy-
propionyl
2,3,4,7-
tetrahydr
o-1H-~
- [2]pyrind
in-6-vyl
332 -OCH,C(0) . H H. H
NH-CH,CH,-
NHC (O) CH, o
333 | 1-(2-Amino- H H H )
3-methyl- [ -
butyryl)-
pyrrolidin-
2-ylmethoxy
334 H H NH-CH,~Ph—p-OCH H
bluyl-l-O-(O)C—h,gj
335 (2-p- H H H
- Tolyl-
ethylcarb
. amoyl) -
methoxy
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anesul fony | am no- ethox 324 H 2-(6,7- H H D nethoxy- 3,4- dihydro ,; t
1H isoquinoli n-2-yl)-2- oxo-ethox 325 (2-Cyano- HH H et hyI carb _anoyl)
- metho 326 H 2- (3- HH Phenyl- propionyla nmno) - etho¥ NJQﬂ[]QOOS

WO 00/ 3588\80 %@99/ 30302 Ex. RRR R No. 327 H 2- H H enzo
2 I—ol H (Piperidin- 4-yloxy) benz |anmino 329 I-PQWSP%OBJ(H H

no-etho 3
Di net hoxy- _phenyl) ethvlcarba
Ex. R ) ) R" . R—" : i RB
No. :
" 336 5- H H H
: Iminometh .
yl-
4,5,6,7-
tetrahydr
~ o0-3H-
1m1dazo[4
5_
c]pyrldln
-2-y1
337 (2,3- H H : q
Dimethoxy
e benzylcar
(L bamoyl) -
' methoxy
' Amino-
cyclohexy
1) -
propylami
L no
339 H [ (1H- H H
Benzoimida
zo0l-2-
yimethyl) -
carbamoyl])
_ ' -methoxy .
340 5-Acetyl- H H H
41 51 61 7— .
tetrahydr
o-3H-
~ imidazo[4
’\“l\, ' 5_ .
clpyridin
~-2-yl .
341 © H -OCH,COOH Br q
Acetimido
ylamino-
cyclohexy
loxy) -
benzylami
no :
343 Br OCH,CO,C,H, Br T
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nmoyl]- nmethox 330 (2- HHH Mrpholin- 4-yl- ethylcarba noyl)- netho 331
2-(2- HHH Amno-3 hydroxy- propionyl 2,3,4,7 tetrahydr o-1H (2]pyrind
in-6-yl 332.-0CH2C (0) HH H NHCH2CH2 NHC (O CH 333 'l - (2-Amno
3-nmethyl- HHH butyryl) pyrrolidin- 2- Imetho 334. H H NH CH2- Ph- p- OCH H
bluyl -1-0- (OGN 335 (2-p- HHH Tolyl ethylcarb amoyl)-1gethdN 008 JUN

2003 WO 09/03B88B6PCTI US99/ 30302 PCT/US99/30302
Ex. . Rz . RJ R‘ RB
No. |
344 H H CH,CH,CO,Me H
345 H H : 4-[1-(1- H
Imino-
ethyl) -
piperidin-
b4-yloxy]— .
e Lami
TIE _ — — nzyhamlno
Aminoacetyl H
-piperidin-
3-vlmethoxy
Dimethoxy-
o benzylcarba ' N
: moyl) - o C)
methoxy
348 H H 3-(4- H
Acetimido
ylamino- .
cyclohexy
loxy)- -
| _ benzylami-
o
' Dichloro-
benzoylami. .
= no) -ethoxy
. H naphthalen- :
- H H
ylcarbamoylm
ethoxy
351 H H 4-[1-(1- H
Imino-
: . ethyl) - 7N
. pyrrolidin- )
_ 3-yloxy]- o
: : benzylamino
352 H O(CH,) ,NHC (0) H
_ CH.-Ph .
353 Br H (CHJ,C(O)
: NH (CH,) .-
Ph
354 0 (CH,) ,NHC H H H
QPh
355 2-(3- H
Carbamoyl- o i "
propionyla
mino) -

ethoxy
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Ex. R2 R RRNo. 336 5- HHH Imnoneth yl- 4, 5 6, 7- tetrahydr o-3H
imdazo[4 ,5 c]pyridin -2-yl 337 (2,3- HH H Dinethoxy benzyl car

banmoyl)- netho 338 HH 3-(4- H Am no- cycl ohexy 1)- prOpyﬂﬁgiJgﬂﬁ H
[(1H+ HH Benzoimda =zol-2'ylnethyl)- carbanoyl] nethox {340 CZQ@ H

H H 4,5, e0ni3ssssahydr o-3H imidazo[4 ,5- clpyridin - PCT/US99/30302
Ex. ]R2 Rl . R‘ RG
No.
356 . Br H 4_[2_(2- . m
Pyridin-2-
yl-
ethylcarba
moyl) -
ethyl]-
benzoic
acid
357 Br H (CH,),C(O) H
NH(CHz)s'
' Ph
358 H [(Naphthal - " =
en-1- _
N : ylméthyl) _
(4 - carbamoyl]
-methoxy
359 H (3,4- . H "
Dimethoxy-
benzylcarb
amoyl) -
: ' methoxy
360 OCH,NHCH,C H T =
OOC(CH) ., | 1
361 4- (2~ H . g : =
Hydroxy- .
acetylami
no)-1-
methyl-
butoxy .
362 H |7 (3,5-Bis- 5 -
' trifluoro
' methyl-
" benzylcarb
, amoyl) -
: methoxy
363 H 2-(3,4- _ H q
Dichloro-
benzoylami
no) -ethoxy
364 H H 1o =
Hydroxycar
bonimidoyl
-pyridin-
3-yloxy) -
ethoxy] -
benzylamin
o
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-2-yl 341 H -OCH2000H Br H 242 HH 4-(4- H Acetimdo ylamno- cyclohexy
| oxy)- benzylam no 343 Br OCH2CO2C2H5 Br H 81 W. 00/ 35886 16 JUN 2003
PCT/US99/30302 Ex. RRR R No. 344 HHCH CH COM H 345 HH 4-[1-(1- H
| mino- ethyl) = piperidin-- 4-yloxy] 346 Benz lamno HHH_.AmW gl
-piperidin- 3- Imetho 347 H (2,3- HH D nethoxy- benzyl c&rﬁ)amm _ _
met hox 3W® A (4- H Acetimido vylam no- cyclohexy |oxy)pcrausgossesos

Ex. R’ ) R’ RS R
No.
365 H _ : H 4-(4- ' H
"Amino-
cyclohexy
loxy) -
benzylami
~_no
366 H H 3-(3,4- H
Dicyano-
phenoxy) -
benzylami
no
o 367 H H (Morpholi H _
{ ne-4- fﬁ
' carbonyl)
-—amino '
368 1-(2- H H T
: Amino-3-
methyl-
butyryl) -
pyrrolidi
n-2-
: ylmethoxy
369 H 1-Benzoyl- - H H
piperidin-
4-v1oxy
371 2-(5-0x0- H H H
4,5-
dihydro-
3H-
pyrrol-2-
) vlamino) -~ _ -
L ethoxy . {M)
372 5-(2- H H H
Amino-3-
carboxy-
propionyl
)_
4,5,6,7-
| tetrahydr
0o-3H-
imidazo[4
I 5*
clpyridin
-2-v1
373 OCH,C (O) NH H H H
(CH,) ,CH(C _ :
H).
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benzylam - 349 no H 2-(2,3- HH Di chl or 0 benzoyl ani. no)-etho 350 H

napht hal en- H H 1- yl carbanoylm ethoxy 351 HHH Imno- ethyl)

pyrrolidin- 3-yloxy]- 352 H Q(CH2), NHC(0) benzyl amHno?)ESH2 1(@ - NS%@[]Br H

(CH2) 2C () (CH2) 2- Ph'354 O (CH ) 2NHC H H -

Car banoy| “g‘?%"g?séw a mino) - ethox 82 16 JUN 2003 D 00/ 3585&/US99/30302

PCTI US99/ 30302 x. R Z:R RRNo. 356 Br H4-[2-(2- H Pyridin-2 yl-
4 8

et hyl car b§ Ex. R _ R’ R R
No.
374 S 2- _ H H H
Benzenesu '
lfonylami
no-ethoxy , :
375 H (9H- H H
Fluoren-9-
ylcarbamoy
1) -methoxy
376 H 2-0xo0-2- H _ H
(1,3,4,9-~
tetrahydro
-b-
carbolin-
€> : . 2-yl)-
Y __ethoxy
377 H 1-(3- H H
' Phenyl- :
propionyl)
piperidin-
4-yloxy
378 1-(3- H H H
Amino-
propionyl
pyrrolidi
n-2-
ylmethoxy
379 H H 1-(1- H
Dimethylsu
lfamoyl-
. . . l1H-pyrrol-
= 3-y1)-2-
\ hydroxy-
ethylamino
380 2-(2- H H H
Chloro-
phenyl) -
ethoxy
381 H R 4-(2-Amino- H
thiazol-5-
ylmethoxy) -
benzylamino
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noyl) - ethyl]- benzoic acid 357 Br H(CH2)2C(O) H NH(CH2)3 Ph 358 H
[(Naphthal HH en-1 ylnmethyl) - carbamoyl] mnmethox 359 H (3,4- HH _
Di et hoxy- benzyl carb anoyl)- methox 360 OCH2NHCH2C H HH OOC (CH ) 361

4-(2- HHH Hydroxy acetylam no)-I- nethyl- butoxy 362 316\Bi H
trifluoro nmethyl- benzylcarb anoyl)- nethoxy 363 H 2-(3,414&(#65'32@9% 0-

benzoyl amwoO 6¥3}588¢ hox 364 H H 4-[2-(2- H PCT/US99/30302
 Ex. R* R’ R’ R
No. .
382 ) H H 4_<21416"_ ’ H
triamino-
pyrimidin
-5-
yimethyl)
benzylami
no _
383 2-[2- - H. - H H
(2,5~
Dioxo-
imidazoli ' '
(”' ) din-4- . -
: ind ©
acetylami
noj-
ethoxy
384 4- H H H
benzylcar . -
bamoyl-
methoxy
385 H H - | NH-50,~CH, H
386 2- H : H H
{ (Pyridin
e-3-
carbonyl)
-amino] -~
ethoxy .
387 Ph-m-NH, H Cl H
_ 388 ~Ph-m- H Cl - H -
( - (NH-SO,- {)
CH,) i
389 ~ Br _ H | -cH,cH,coon
390 Br H 2-[{2-(2,4-
_ Dichloro-
phenyl) -
ethylcarba
moyl]-
ethyl
391 Br H CH,CH,COOCH, H
393 1-(3-Amino- H
propionyl) - H H
pyrrolidin-
2-ylmethoxy
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Hydr oxycar

Am no cycl ohexy

benzyl a
Am no- 3
pi perid

"Biigesiig

i n-

boni m doyl

| oxy) -
utyryl)-

benzyl am no
H H ( Mor phol
pyrrolidi

H

-pyridin- 3-yloxy)-
JUN 2003 WO 00/35886 PCTIUS99/30302 Ex. RR R R No.
366 HH 3-(3,4- H

ne-4 carbonyl)
n- 2-

| net hox

et hoxy] benzyl am n

-am no B%Qy

369 H 1-

0O 83 16

365 HH 4-(4- H

fngg OpagY)
30302 1y

- BEx.
No.

R2

R’

[

R

394

[ (Tetrahy
dro-
furan-2-
ylmethyl)

carbamoyl
] -methoxy

395

OCH,COH

396

4,5,6,7-
Tetrahydr
o-3H-
imidazo[4
15—
clpyridin
-2-v1

397

piperidin
e-3-vl

Ccl

298

5...
Carbamimi
doyl-
4,5,6,7-
tetrahydr
o0-3H-
imidazo[4
, 5=
clpyridin
-2-yl

399

1-(2-
Amino-3-
methyl-
butyryl) -
pyrrolidi

n-2-
v1methoxy

400

1-(2-
Amino-3-
methyl-
butyryl) -
pyrrolidi
n-2-

lmethoxy
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4-yl -oxy 371 2-(5-Oxo- HHH 4,5 dihydro- 3H pyrrol-2- ylamno) - ~.-.)
ethox 372 5-(2- HH H Am no-3 carboxy- propionyl 4,5,6,7 tetrahydr o-3H
i mdazo[4 5- c]pyridin -2-yl 373 OCCH2C(ONH HH H (CH2)2CH(C H) 84 WO
00/ 35886 16 JUN 2003 PCT/US99/30302 Ex. RR R R No. 374 2- HH

Benzenesu | f.onylani no-ethoxy 375 H (9H H H Fl uoren-9- 'Nﬁcéﬂﬂhhﬂ.03

1) - et hox w@Bsskhsg- x0-2- HH PCT/US99/30302
Ex. . Rz .. RJ R‘ R]
No. .

401 5- ' H H ‘ H
Aminoacet '
yl-
4,5,6,7-
tetrahydr
‘0-3H-
imidazo[4
15-
clpyridin
-2-yl1 :
402 5-(3~Amino- H H ‘H
propionyl) - ' '
. 4,5,6,7-
{ tetrahydro- : (T)
3H- -
imidazo{4,5
-clpyridin-
2-yl
403 1-(2-Amino- H Cl H
l-imino- '
ethyl) -
piperidin-
3-y1
404 H H 4-{4- H
) [phenylmeth
vyl amino]-
phenoxy} -
piperidine-
1-
carboxylic
acid tert-
butyl ester
405 2-(3- H H H
Biphenyl-
) 2-yl-
L ureido) -
ethoxy
406_ , 0(CH,) ,- ' H H H
NH-C (0) - -
CH, OCH3
407 'H H 4- H
. (Piperidin-
4-yloxy) -
: benzylamino
408 H H 4- H
(Piperidin-
ylmethoxy) -
benzylamino
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Ex. : R’ R’ R R
No.
409. : H 3-(3,4-~ : H H
o ' Dichloro-
benzoylami
noj -
Dropoxy
410 © H Pyrrolidin- H ' H
2-ylmethoxy
411 " H (Benzyl- H H
methyl-
carbamoyl)
-methoxy ' o :
412 H OCH,C (O)NH H H
- (CH-;) JPh
6?- 413 Br (2,3- Br H
- | Dichloro-
benzylcarb
amoyl) -
methoxy
414 H H 4- H
: (pyrrolidin
~3-yvloxy) -
benzylamino
415 1 H H 4-71-(1- H
Imino-
~ethyl)-
piperidin
-4~
yvloxy] -
benzylami
no
- 416 H H 4-(2- H
Acetylamino
-thiazol-5-
£ ' ylmethoxy) -
{d benzylamino
417 - H H 4-[1-(1- H
Imino-
ethyl) -
pyrrolidin-
vimethoxyl -
: benzylamino
418 H ) H 3-[1-(1- H
Imino-
ethyl) -
pyrrolidin-
3-yloxy] -
benzylamino

(1,3,4,9- tetrahydro -b carbolin- 2-yl)- ethoxy 377 H 1-(3- H H Phenyl-
propionyl) piperidin 4- lox 378 1-(3- HHH Amno propionyl pyrrolidi
n-2 Imethox 379 HH Dinmethylsu if anoyl- 1H pyrrol 3-yl HﬁMUNMOXy;
eth lamno 380 2-(2- HHH Chloro phenyl) - V ethoxy 381 - ( Z="Am no-
H thi azowo30/3988et hoxy) - benz |ami no 85 16 JUN 2003 WO 00/B586$99/30302

PCT/ US99/ 30302 Ex. RRRR :
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No. 382 HH 4-(2,4,6- H
HH (2, 5 Dioxo-
384 4- H H H benzyl car

383 2-
.etho

[2- H.

tri am no-

banoyl -

pyrinidin -5- ylnethyl)
i m dazol i

din-4 Yl)

benzyl am no
acetyl am no) -
met hox 385 H H NHS02-CH, H 386 2- H

HH [(Pyridin e-3- carbonyl) -amno] etho 387 Ph-m NH Z.E Qi gﬁ
-Ph-m HA H, (NHSO2 CH), 389 Br H-CH 2CH2COOH H 390 ISHJ Ng -p§,4-
H Di chl of oor3ssss PCT/US99/30302
Ex. .
No. Rz R3 4 Ra
419 H 2-(3- H H
bromo- '
benzoylami
no)-ethoxy
- Dichloro- .
benzoylami
no)-ethoxy
421 H 2- H H
' 1 [ (Naphthal
ene-2-
carbonyl) -
amino} -
ethoxy -
422 Br H 2-Phenyl H
' carbamoyl :
- -ethoxy
423 O(CH,) ,- H H H
NH-~ .
C(O)CH,NH-
CO0-
C(CH,),
424 O(CH,),- H H H
NH-
C(O)NH-
CH,-Ph
425 O(CH,),-NH- H H H
C(0) CH.NH.
426 O(CH,),~NH- H
C(O)CH.-Ph
427 O(CH,) ,~NH- H H H
C(0) (CH,), '
: .Ph
428 3-Amino- H H H
benzvloxy
429 Br OH Br
430 H H 3-(4-Amino- H
cyclohexylo
xXy)~
benzylamino
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henyl) ethylcarba noyl]- eth | 391 Br H CH, CH2COOCH3 H 393 1-(3-Am no- H-
ﬂ H ypz opi o%yl) pyrrol idin- 2- I metho 86 16 JUN 2003 WO 00/ 35886

PCT/ US99/ 30302 2 EX.. RR RR No. 394 [(Tetrahy HH H!SG;rJ)HMIZQﬁ}y

| 'met hyl -metho 395 G:HZCOZHHHH 396 4,5
yl'etrahzda 62?—’? |mdazo[4 ~N C, 5- c]pyridin -2-yl 397 piRs87Usepmo3eR C1 H

e-3-yl 298 5- HHH Carbamm doyI -
. - Ex. .
No R R R R

431 H  H 3-[4- - H
(methyl
amino) -

phenoxy] -

pyrrolidine
S 1o

carboxylic

_ acid tert-

: butyl ester

e32 Br H 2- H

' [(benzof1,3 -

Jdioxol-5-

Ylmethyl) -

carbamoyl] -

. ethyl
: 333 Br H 2-(2~ H

(\ Morpholin- -

: : _ 4-yl-

ethylcarbam

oyl) ~ethyl

el4 Br H 2- H

' Benzylcarba
: moyl-ethyl

el5 Br H Benzylcarba H

moyl-methyl

e36 . Br ' H phenethylca H

rbamoyl - .
methyl

e37 Br- H (2-Hydroxy- H

ethylcarbam

. oyl)-methyl

438 Br B | H tetrahydro- H

furan-2- :

ylmethyl-

carbamoyl -
methyl

439 ' Br H Benzo{1l, 3] H

dioxol-5-

2 3

N ylmethyl) -
@ carbamoyl]) -
‘ methyl
440 Br H . 2-(3- B
' Chloro-
benzylcarba
. - moyl) -ethyl
441 Br H 2-(4- H
Chloro-
benzylcarba
moyl) ~ethyl
442 Br H 2-(Methyl- H
phenethyl-
carbamoyl) -
ethyl
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4,5,6,7- tetrahydr o-3H imdazo[4 5 cjpyridin -2- 1399 1-(2- HH H

Ami no-3 nethyl butyryl)- pyrrolidi n-2- Imethox 400 1-(2- HHH ‘Amno-3
met hyl - butyryl)- pyrrolidi n-2- Imethox 87 16 JUN 2003 WO 00/ 35886

PCT/ US99/ 30302 Ex. RR R R No. 401 5- HH H Am noacet -p/G J‘UN 20@3
tetrahydr o-3H imdazo[4 ,5 c]pyridin -2- 1 '

: WO 00/35886 _ - PCT/US99/30302

Ex. :
No R R’ ' R’ R

3443 Br H 2- ' H
Methylcarba .
1 movyl-ethyl
444 Br H 2- H
: dimethylcar

bamoyl-

ethyl

445 3~ H - 2-carboxy- S H
aminophenyl ethyl
446 ' 3- H 2-carboxy- H
nitrophenyl | ethyl

447 : 3- . H 2-
aminophenyl Phenethylca . H N
rbamoyl - ' {fﬁ
ethyl
1448 H - 2- :
. Br Phenethylca H
' rbamoyl -
. ethyl
449 H 2-
cl Benzylcarba H
: . moyl-ethyl )
450 C1 H : 2~
- ‘ Phenethylca H
rbamoyl -
' . ethyl
451 Cl H 3-(3,4-
Dihydro-1H- : H
isoguinolin -
-2-yl)-3-
. oXOo-propyl
452 Cl H 2-(2,2-
Diphenyl- H
ethylcarbam
. oyl)-ethyl . _ .
453 c1 H CH,CH,COOH - F i)

454 cl H 2=
' [ (naphthale H
n-1-
ylmethyl) -
carbamoyl] -

: ethyl
455 Br H 2-tert-

: Butoxycarbo - H
nylamino-
ethyl

456 Cl , H : 2-

(Benzhydryl - H

carbamoyl) -
ethyl
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. . I. ) _ . . 4 5
402 5-(3-Amno- HHH propionyl) ~ 4,5,6,7- tetrahydro- 3H i m dazo]
-c)pyri(din- 2- 1403 1-(2-Arno- HCI H 1-imno ethyl)- plpel’ldln- -

' I [ c
404 HH 4-(4- H [phenylneth .yl am no] phenoxy)- piperi d|
acid tert- but 1 ester 405 2-(3- HH H Biphenyl 1) urel étl.f'fgf

O(CH2) 2- HVP 0P{35886L C(0) CH OCH3 407 H H 4- H (Piperidin- 4P¥:Lr9€§§’9)9/393%
|amno 408 HH 4- H (Piperidin-

Ex. _
No R’ R’ R’ R®

357 Br H 2-amino- H
ethyl
458 Ccl H 2-[ (Furan-
; s o
yimethyl) -
carbamoyl] -
ethyl
459 Br ' H 3-(4-
i Chloro- H
benzenesulf
onylamino) -
3-oxo-
: propyl .
460 Br H - H
- : Phenylmetha
nesulfonyla
er mino-ethyl
' (Naphthalen H
e-2-
sulfonylami
no) ~ethyl
462 Cl H 2_(3/5-
‘dimethoxy- H
benzylamin
o) ~ethyl

= C(=0O)NH,
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3 ylmethoxy)- benz lamno 88 16 JUN 2003 WO 00/35886 PCT/ US99/30302 Ex. R
R RR No. 409. H3-(.3,4- HH D chloro- benzoylam no) ro ox 410

41
anoyl )
4-11-(

10

15

20

25

30.

35

methox 414 HH 4- H (pyrrolidin -3-yloxy)- benz

1- AVOI0B5886 et hyl) piperidin -4- yloxy] . PCT/US99/30302

Spectral data for compounds listed in Table 2 above is
provided below:

Ex. 301
Mass, MS (ESI) 481.11 (calc.); 482.2. (obs.)

Ex. 308
'H NMR (DMSO-d,) & 9.50 (s, 2H), 9.24 (s, 2H), 8.4-8.1 (br
m, 2H), 8.00- 7.86 (m, 2H), 7.79 (4, 1H, J = 9 Hz), 7.26
(¢, 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.).

Ex. 312 _
*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 (d, 1H, J = 8 Hz), 7.40 (d, 1H, J = 8 Hz), 7.17
(t. 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,
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
(s, 1H), 7.90 (4, 1H, J = 8.5 Hz), 7.83 (d, 1H, J = 8.0
hz), 7.75 (d, 1H, J = 8.5 Hz), 7.18 (d, 1H, 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.).

+

Ex. 330
'H-NMR (DMSO-d,) Sppm: 9.54 (s, 2H), 9.26 (s, 2H), 8.27 (s,

1H), 7.94 (m, 2H), 7.81 (4, l1H, J = 8.6 Hz), 7.26 (4, 1H, J
= 8.1 Hz), 7.03 (t, 1H, J = 8.1 Hz), 4.65 (s, 2H), 3.95-

+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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benzyl am

no 416 HH 4-(2- H Acetylamno -thiazol-5- 1." ylnethoxy)

lamino 4 17 HH 4-[]-(1- H Imho- ethyl) pyrrolidin- 2- ylmethoxy]-
lamno 418 H_H 3-[1-(1- H Imno- ethyl) pyrrolidin- 3-{on %&l%ﬁﬁéB
lamino 89 16 JUN 2003 .WD 00/ 35886 PCTI US99/ 30302 Ex. No 6R2l {

419 H 2- (3-wlobhsshg ono benzoyl ani  no)-etho 420 H 2-(3,5- I—H—,bl%gggln%g

benzoylam no) -etho 421 H2- HH [(Naphthal ene-2

E
10
65
( 15
20
£ 25
30

. EX. 332
'H NMR (DMSO-4,) 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),

7.84 (4, 1H, J = 8.5 Hz), 7.28 (d, 1H, J = 8.1 Hz), 7.05
(¢, 1H, J = 8.1 Hz), 4.60 (s, 2H), 3.25-3.15 (m, 4H), 1.80

-{s, 3H).

MS: 410.17 (calc.); 411.0 (obs.).

Ex. 333 _
'H NMR (CD,0D) &:9.45 (s, 2H), 9.15 (s, 2H), 8.38-8.26 (m,
1H), 8.22 9s, 1H), 7.95-7.78 (m, 2H), 7.51 (4, 1H, J = 10
Hz), 7.27 (4, 1H, 14 Hz), 6.98 (t, 1H, H = 14 Hz), 4.40-
4.29 (m, 1H), 4.29-4.20 (4, 1H, J = 12 Hz), 4.02 (t, 1H, J
= 9 Hz), 3.85-3.40 (br.m), 2.40-1.80 (br.m, 8H), 0.95 (m,
9H) . |
MS: 450.24 (calc.); 451.1 (obs.).

Ex. 335

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 (4, 1H, J = 7.9
Hz), 7.71 (4, 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).

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, d, J= 8.0 hz), 7.07-
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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carbonyl)- amno)- ethox 422 Br H 2-Phenyl H carbanoyl -ethoxy 423
O(CH2)2- HHHNH C (O CH2ZNH COO C (CH ) 424 QCH2)2- HHH NH C(O NH
CH -Ph 425 O(CH2)2-NH HHHC (0) CH NH_ 426 Q(CH2)2-NH HHH C (O
CH.-Ph .427 0(CH2),-NH HHHC (0) CH) 2 - 4 Ph 428 3-Anino- HH H Benz

oxy 429 Br OH Br H 430 HH 3-(4-Am no- H cyclohexylo xy)- génaﬂ_ﬁg 90
16 JUN 2003 WO 0035886 PCT/US99/30302 Ex. No R2 R3 R RB 3 [?@3 H

(met hyl WO 00/35886 PCT/US99/30302
| 'H-NMR (DMSO-d,) &ppm: 9.45 (sm 1H), 9.15 (s, 1H), 8.4-
8.05 (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).
MS (ESI): 422.9 (calc.); 422.21 (obs.) |

| Ex. 353 |
'H NMR (CD,0D) &:9.39 (s, 2H), 9.04 (s, 2H), 8.21 (s, 1H),
8.08 (s, 1H), 8.03 (m, 1H), 7.88 (d, 1H, J= 8.4 Hz), 7.76
(d, 1H, J= 8.4 Hz), 7.61 (s, 1H), 7.15 (m, 4H), 3.25 (br.
10 m, 2H), 2.85 (br.m, 2H), 2.61 (t, 2H, J= 7.2 Hz0, 2.46
(br.m, 2H). | )
MS (LRMS) M+l: Calc: 505.11; Obs.: 506.06.

—
N

Ex.: 354 .
15 '‘H NMR (DMSO-d,) 6: 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 (4, 1H, J = 8.1
Hz), 7.02 (t, 1H, J = 8.1 Hz), 4.20 (t, 2H, J = 5.7 Hz),
3.70 (m, 2H). |
MS (ESI, M +1): Calc. 415.16; Found 416.2.

20

Ex. 355

'H NMR (DMSO-d,) & 9.49 (s, 2H), 9.17 (s, 2H), 8.25 (s, 1H),

25 7.94 (4, 1H, J = 8.6 Hz), 7.82 (m, 2H), 7.25 (4, 1H, J p
7.7 Hz), 7.04 (t, 1H, J = 7.7 Hz), 4.06 (t, 2H, J = 5.4 o)
Hz), 3.46 (m,2H), 2.30 (m, 4H). - |
MS (ESI, M +1): Calc. 410.17; Found 411.1.

]

30 Ex. 360
'H-NMR (DMSO-d,) &: 9.35 (s, 2H), 8.94 (s, 2H), 8.19 (s,
1H), 7.86-7.70 (m, 3H), 7.17 (d, 1H, J = 8.1 Hz), 6.98 (t,
1H, J = 8.1 Hz), 4.63 (s, 2H), 3.82 (s, 2H), 1.39 (s, O9H).

MS (ESI, M' +1): Calc. 439.19; Found 440.1.
35

Ex. 361
'H-NMR (methanol-d,) & ppm: 9.55.(s, 0.5 H), 9.10 (s, 0.5H),
8.35 (s, 1H), 8.09 (d, 1H), 8.00 (d, 1H), 7.71 (d,. 1H),
7.52 (4, 1H), 7.20 (t, 1H), 4.1 (br.m, 1H), 4.41 (m, 1H),
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am no) - phenoxy] - pyrrdlidine -1- carboxylic acid tert- butyl ester e32

Br H2- H

2-(2- H Morpholin- 4-yl
Benzylcarba no |-eth 1 e35 Br

phenet hyl ca

[ (benzo[ 1,3

] di oxol -5- yl et hyl ) -
ethylcarbam 0 | )

carbanoyl] eth 1 333 Br
-e'th 1 e34 Br
H Benzylcarba H no |-

H
H2- H

met h 1 eadUit 2003

gg}%;#gﬁggyl - meth 1 e37 Br H (2-Hydroxy- Hca?t)g?/rl)@/ﬁ‘%%‘@ﬁw

1)-nmeth 1 4 etrahydro- H furan-2- ylnethyl-
Br H Benzo|4;2231m+11@X0X©115(m: 1H), 3.50 (m, 2H), 3.35 (m, 1H), 2.07
(m, SH). : ,
MS (ESI): 409.18 (calc.), 410.0 (obs.)
5 Ex. 367
MS: 380.16 (calc.); 381.0 (obs.).
. Ex, 368
'H-NMR (methanol-d,) & ppm: 8.40 (s, 1H), 8.09 (d, 1H),
10 8.00 (m, 1H), 7.71 (d, 1H), 7.59 (4, 1H), 7.20 (t, 1H),
4.51 (m, 2H), 4.09 (m, 2H), 3.80 (m, 1H), 3.65 (m, 1H),
N 3.33 (m, 2H), 2.40-2.00 (m, 6H), 1.45-1.25 (m, 4H), 1.19
(i (m, 6H).
' MS (EST): 450.24 (calc.), 451.2 (obs.)
15 )
Ex. 371
'H NMR (DMSO-d,) & 9.47 (s, 2H), 9.16 (s, 2H), 8.24 (s, 1H),
7.92 (4, 1H, J = 8.5 Hz), 7.78 (m, 2H), 7.23 (d, 1H, J =
20 7.3 Hz), 7.01 (t, 1H, J = 7.3 Hz), 4.06 (t, 2H, J = 5.4
Hz), 3.50 (m, 2H), 2.64 (m, 2H), 2.50 (m. 2H).
MS (ESI, M +1): Calc. 392.16; Found 393.2.
25 EX.373
o H NMR (DMSO-d,) & 9.4 (br.s, 2H),9.03 (br.s, 2H); 8.22 (s,
N 1H), 7.91-7.73 (m, 3H), 7.18 (d, 1H, J = 8.1 Hz), 7.00 (t,
14, j = 8.1 Hz), 4.57 (s, 2H), 3.18 (t, 2H, J = 7.2 hz),
1.55 (m, .1H), 1.35 (m, 2H), 0.86 (4, 6H, J = 6.6 hz).
30 MS: 395.2 (calc.); 396.1 (obs.).
Ex. 374
'H NMR (DMSO-d,) & 9.45 (s, 2H), 9.11 (s, 2H), 8.24 (s, 1H),
35 7.93-7.76 (m, S5H), 7.62-7.57 (m, 3H), 7.11 (d, 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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yl methyl)- carbanoyl]- meth 1 440 Br H 2-(3- H Chloro- benzylcarba no

|)-eth 1 441 Br H 2-(4- H Chloro- benzylcarba no |)-eth 1 442 Br H

2- (Met hyl -

PCT/.US99/ 30302 Ex. No R2 R3 R4 R8 3443 PBr

H phenethyl - carbanoyl) eth 1 91 16 JUN 2003 WO 00/ 35886°

H2- H Mthylcarba no |-eth 1

444 Br H 2- H dinethylcar banoyl eth 1 445 3- H 2-carboxﬂ-6HJ[§Niﬁ@PEen 1
eny

et hyl 446

3- H 2-carboxy- H nitro hen 1 ethyl 447 3- H 2- am nop

Phenet hyl cayl gonggoyl eth 1 44.8 H 2- | PCT/US99/30302

10

15

20

25

30

35.

Ex. 378
'H-NMR (methanol-d,) § ppm: 9.6 (s, 2H), 9.09 (s, 1H), 8.36
(s, 1H), 8.18 (d, 1H, J = 8 Hz), 8.00 (d, 1H, J = 8 Hz),
7.70 (4, 1H, J = 8 Hz), 7.57 (d, 1H, 8 Hz), 7.16 (t, 1H, J
= 8 Hz), 4.55 (m, 1H), 4.43 (ad, 1H), 4.07 (t, 1H), 3.70-
3.40 (m, 2H), 3.24 (m, 1H), 2.80 (t, 2H), 2.3-2.0 (m, SH)..
MS (ESI): 422.21 (calc.), 423.1 (obs.)

_ . Ex. 380
'H-NMR (DMSO-d,) §: 9.40 (s, 2H), 9.06 (s, 2H), 8.20 (s,
1H), 7.87-7.72 (m, 3H), 7.53-7.19 (m, SH), 6.97 (t, 1H, J =
7.9 Hz), 4.27 (t, 2H, J = 7.1 Hz), 3.21 (t, 2H, J = 7.1
Hz) .
MS (ESI, M" +1): Calc. 406.12; Found 407.0.

Ex. 383

'H NMR (DMSO-d,) & 9.41 (s, 2H), 9.06 (s, 2H), 8.21 (s, 1H),
7.88 (d, 1H, J = 8.4 Hz), 7.77 (m, 2H), 7.21 (4, 1H, J =
7.8 Hz), 7.00 (t, 1H, J = 7.8 Hz), 4.22 (dd, 1H, J = 7.1,
4.2), 4.06 (t, 2H, J = 5.5 Hz), 3.47 (t, 1H, J = 5.5 Hz)
2.56 (m, 2H).

MS (ESI, M" +1): Calc. 451.16; Found 452.3.

EX. 384
'H NMR (DMSO-d,) & 9.45 (br.s, 2H), 9.11 (br.s, 2H), 8.24
(s, 1H), 7.94-7.76 (m, 3H), 7.35-7.22 (m, 6H), 7.03 (t, 1H,
J = 8.1 Hz), 4.68 (s, 2H), 4.40 (s, 2H).
MS: 415.16 9calc.); 416.1 (obs.).

Ex.385
'H NMR (DMSO-4,) & 9.51 (s, 1H), 9.29 (br.s, 2H), 5.03
(br.s, 2H), 8.18 (s, 1H), 8.02 (s, 1H), 7.83 (d, 1H, J = 7
Hz), 7.70 (4, 1H, J = 7 Hz), 7.25 (dd, 1H) 7.09 (d, 1H, J
= 7 Hz), 2.96 (s, 3H).
MS: 345.09 (calc.); 345.9 (obs.).
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Br Phenethylca H rbanoyl- eth 1 449 H2 C 1 Benzylcarba H no |-eth 1 450
G H 2- Phenethylca H rbanmoyl eth 1 451 d H 3-(3,4- D hydro-1H. H

isoquinolin 2-yl)-3- oxo- ro 1 452 d H 2-(2,2 D phenyl- H

et

hyl carbam O

|)-eth 1 453 d H CH2CH2COOH F ) 454 d H 2 ((naphthal e‘[fﬁ \HU -yZ[]ﬂﬁhyl)-
carbanoyl]- eth 1 455 Br H 2-tert- Butoxycarbo H nylamno eth 1 456 C H

2- (BenzhyWO\M358%6 carbanmoyl) e th 1 92 16 JUN 2003 PCT/US99/30302

Ex. 386

'H NMR (DMSO-d,) &: 9.46 (s, 2H), 9.23 (s, 1H), 9.14 (s, 2H),
5 8.88 (d, 1H, J = 5.3 Hz), 8.67 (4, 1H, J = 8.0 Hz), 8.23
(s, 1H), 7.92-7.76 (m, 4H), 7.28 (d, 1H, J = 8.0 Hz), 7.01
3.74 (m,

(¢, 1H, J = 8.0 Hz), 4.23 (t, 2H, J = 5.5 Hz),
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 (d, 1H, J =
7.6 Hz), 7.77 (4, 1H, J = 8.1 Hz), 7.70 (s, 1H), 7.65 (4,
i1H, J§ = 7.8 Hz), 7.57 (t, 1H, J = 7.9 Hz), 7.55 (s, 1H),
7.38 (4, 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),

. (s, 2H), 8.38 (s, 1H), B.24 (s, 1H), 7.90 (4, 1H,
Hz), 7.77 (4, 1H, J = 8.4 Hz), 7.50-7.30 (m, 4H),
25 1H, J = 7.5 Hz), 3.05 (s, 3H).
MS- (ESI, M+1l): Calc. 455.1, Found 456.0.

i~ Ex. 389

.
P

Jd

9.11
= 8.3

7.23 (4,

'H-NMR (DMSO-d,) & ppm: 9.41 (s, 2H), 9.09 (s, 2H), 8.23
7.74 (4,
7.4 Hz),

30 (s, 1H), 8.15 (s, 1H), 7.87 (d, 1H, J= 8.43 Hz),
1H, J= 8.43 Hz), 7.66 (s, 1H), 2.84 (t, 2H, J=
2.63 (t, 2H, J= 7.4 Hz). o |
MS (ESI, M+1): Calc. 402.03, Found 403.1

35
Ex. 393 2-[3-(l1-Aminocacetyl-pyrrolidin-2-ylmethoxy)-2-
hydroxy-phenyl] -3H-benzoimidazole-5-carboxamidine
MS: 408.19 (calc.) ; 409.0 (obs.)
40
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WO 00/ 35886 PCT/ US99/30302 Ex. No R2 R3 R4 R8 357 Br H 2-amno- H ethyl
458 A H 2-((Furan 2- H ylnethyl) carbanoyl]- eth | 459 Br H 3- (4

Chl oro- H benzenesulf onylam no)- 3-oxo- ro 1 460 Br H 2- H Phenyl net ha
nesul fonyla mno-ethyl 461 Br H 2 (Naphthalen H e-2 sulfonylami no)-eth

62 d- H 2-(3,5- dinmethoxy- Hb lanin O -ethyl H Hp
1 4 H 2-(3,5- di methoxy enzylanin O -ethy di@\s}w@(

‘.r 93 WD 00/35886 16 JUN 2003 PCTI US99/ 30302 Spectr al unds
listed in T bove is rovi ded bel ow
WO R8s p PCT/US99/30302
Ex.: 394

‘H NMR (DMSO-d,)8 9.45 (2H, br.s), 9.14 (2H, br.s), 8.25
(1H, s), 7.94-7.77 (3H, m), 7.22 (1H, 4, J = 8.0 Hz), 7.02

5 (1H, s, J = 8.0 Hz), 4.62 (2H, s), 3.87-3.56 (4H, m), 3.24
(2H, m), 1.80 (2H, m), 1.50 (1H, m). :
MS(ES): Calc.: 409.18; Obs.: 410.0.

. Ex. 395 _
10 'H NMR (DMSO-d,)d: 9.48 (br.s, 2H), 9.18 (br.s, 2H), 8.25 (s,

1H), 7.95-7.77 (m, 3H), 7.11 (4, 1H, J = 8.1 hz), 7.00 (t,
. 1H, J = 8.1 Hz), 4.82 9s, 2H). : -
\ MS: 326.10 (calc.) 326.8 (obs.). O

15 Ex. 396

‘H NMR (DMSO-d,) & 10.15 (s, 1H); 10.05 (s, 1H); 9.5 (s,

2H); 9.2 (s, 2H); 8.6 (d, 1H); 8.3 (s, 1H); 7.9 (d, 1H) ;

7.8 (d, 1H); 7.3 (t, 1H); 4.19 (s, 2H); 3.5 (t, 2H); 3.05
20 (t, 2H).

MS: 373.17 (calc); 374.5 (obs.).

Ex. 398 _
25 'H NMR (DMSO-d,) & 9.45 (s, 2H), 9.1 (s, 2H), 8.45 (d, 1H) ;
8.25 (s, 1H); 8.23 (d, 1H); 7.85 (s; 3H); 7.83 (4, 1H); 7.8 )

(d, 1H); 7.3 (t, 1H); 4.75 (s, 2H); 3.8 (t, 2H); 2.9 (t,
2H) . : '
MS: 415.19 (calc.); 416.1 (obs.).
30
Ex. 399
'H-NMR (methanol-d,) d ppm: 8.36 (s, 1H), 8.07 (d, 1H, J =
8 Hz), 7.98 (d, 1H, J = 8 Hz), 7.70 (d, 1H, J = 8 Hz), 7.52
(1H, 4, 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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Ex. 301 5 Mass, M5 (ESI) 481.11 (calc.); 482.2. (obs.) Ex. 308 1H N\R . -
(DMBO-d6) S: 9.50 (g, 2)H) , 9.24 (s, 2H) , 8.4-8.1 (br in, 2H), 8.00- 7 86
(m 2H), 7.79 (d, 1H, J = 9 Hz), 7.26 10 (t, 1H, J = 9 Hz), 7.02 (t @ﬂ
9Hz), 5.19 (d, 1H J =22 Hz), 4.25-3.25 (br.m, 2.12-2.0 ?bUUNZ 3|vs
(ESI) 39{‘,&%%8% 394.9 (obs.). O Ex. 312 15 1HN met hanol -d,) S

m 9.55 (S 9.05 (s, 2H), 8.35 (s, 1H), 8.07 (d, 1HPETRISBYA3)2
$p95 (d, 1H, J = 8 Hz) 7.69 (d kb . J 408 Hz), 7.40 (d, 1H, J = 8 Hz),
7.17 (t. ,11H = . 4.20-4.00 (m 3H), 3.88 (br.d, 1H), 3.32 (m

1H), 3.25- & d@’ﬂtm(cw) 2.80 940 m{sAHRH) 2. 98 0Bbr(sm 220, 18030 1(B9. &br .

1, 16 (Bi3mpn)7 $8L72hol *H@f"s §252%de £ 3R Tl | é%@%dga- 8.5
Hz), 7. 3 H iﬁ JT ?353‘ Yhz)4 - 4P 760, d1H1H, 4)28-8. 57Hz()m TZHJS (d 01H, J =

. o4 J 303 4- ﬁ (% % oe3. 2.73

ST S Zﬁgﬂ%‘m e b et MM
d 9 S , . ,

(7Dg/[150(d6)@1l§ (EST B: GC&&? 7456.74; Qbk.J 451811 HzZ), 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§ VS (ESI(, M +1): Calc. 438.20; Found 439.1. 94 1 6 JUN 2003 WO -
00/ 35886 PCT/US99/ 30302 EX. 332 1HBER £0MSO- d6) S: 9.53 (br. s, 2H) ,

9.23 (br. 34s 2tHs) 8.£80 (B9 (dddc.); Ybd b ddbsd) = 8.5 Hz), 7.92 (d, 1H J =
8.1 He), .

Ex. 402
6}~ 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,) §: 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),
30 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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57.84 (d, 1H, J = 8.5 Hz), 7.28 (d, 1H, J = 8.1 Hz), 7.05 (t, 1
4.60 (s, 2H), 3.25-3.15 (m 4H), 1.80 As, 3H). MsS: 410.17 (calc.);

).

411.0 (obs.). 10 Ex. 333 1H NMR (CD30D) 5:9.45 (s, 2H), 9.15 (s,
8.26 (m “1H), 8.22 9s, 1H), 7.95-7.78 (m 2H), 7.51 (d, 1H, J =

7.27 (d, 1H, 14 Hz), 6.98 (t, 1H, H = 14 Hz), 4.40- g é »ﬁfﬂoﬁ¢ﬂa

4.20 (d, 1H, J = 12 Hz), 4.02 (t, 1H, J 15 = 9 Hz), 5 m,
1.80 (’\ﬁg ?)ﬁ%@ 0.95 (m" 9H). Ms: 450.24 (calc.); 451.1 (obs.). Ex.

335 20 1H d6é) 5: 9.34 (br.s, 2H), 8.96 (br.s, 2H), PCBI'/QSDWB(JS); 1H),

8. 38-
Hz),

4. 29-
2. 40-

H J
2H),

7-88-7.73 (m, 3H), 7.50 (m, 3H), 7.32 (m, 1H), 7.24 (d, 1H,

J = 8.0 Hz), 6.98 (t, 1H, J = 8.0 Hz), 5.26 (s, 2H).
MS (ESI, M +1): Calc. 373.15; Found 374.0.

102

= 8.

1

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 (n] 6H , 4.56 (s, Bk, 42440 (t, 2H, J = 7.5 Hz), 2.71 (t,
2H, J = 7.5 Hz),, 2.22 (s, 3H). r7A 25 Ms: 443.2 (calc.); 444 1 (obs. )
Ex.: 337 1 WVR (ONEOdE) & 99455(@2H2Hbr 9. s_)o (9. 22@1(2% s 3
(1H, s)g 7-9 ( (1K 0 hz), 7.07- 30 6.9 ,
Glos o (7789 u8E R 0 e i Tt n s (o 55 3 Tre 0 ie) s 74
(2H, s). N@ﬁE8)7 Qﬁlét 478, 19, Cbsl Hﬁ75 4.228%s,3%6) 9% b8 J¢N 38M0
00/ 35886 F£ﬂ§U§%9£§039243lgt Ggf§ ppm 9. 45 (SmiH), '9.15
4.5.3.5 ( Cﬁ’ gplcz 41 39(n]F¢de MB5.BSI): 422.9 (calc.):
422. 21 ( obs. ) 5 Ex 353 1H NMR (CDBQD) S: 9.39 (s, 2H) , 9.04 (s, 2H)
8.21 (s 1H), . 'Ex. 425
B H NMR (DMSO-d,) & 9.36 (s, 2H), 9.07 (s, 2H), 8.72 (m, 1H),
{ 8.19 (s, 1H), 7.84 (4, 1H, J = 8.6 Hz), 7.76 (m, 2H), 7.18 O
15 (d, 1H, J = 8.1 Hz), 6.98 (t, 1H, J = 8.1 Hz), 4.10 (t, 2H,
J = 5.4), 3.57 (m, 4H).
MS (ESI, M +1): Calc. 368.16; Found 369.0.
20 ExX. 426
'H NMR (DMSO-d,) & 9.45 (s, 2H), 9.13 (s, 2H), 8.24 (s, 1H),
7-91 (d, 1H, J = 8.5 Hz), 7.83, (m, 2H), 7.27-7.20 (m, 6H),.
7.00 (t, 1H, J = 8.1 Hz), 4.08 (t, 2H, J = 5.6 Hz), 3.48
25  (m, 2H), 3.46 (s, 2H).
MS (ESI, M +1): Calc. 429.18;. Found 430.1.
z_ Ex. 427 )
30 o
H NMR (DMSO-d,) & 9.46 (s, 2H), 9.15 (s, 2H), 8.24 (s, 1H),
7.90 (d, 1H, J = 8.5 Hz), 7.80 (m, 2H), 7.24-7.12 (m, 6H),
7.00 (t, 1H, J = 8.0 Hz), 4.02 (t, 2H, J = 5.6 Hz), 3.46
(m, 2H), 2.82 (t, 2H, J = 7.3 Hz), 2.41 (t, 2H, J = 7.3
35 Hz).
MS (ESI, M +1): Calc. 443.20; Found 444.1.
“© Ex. 428
H NMR (DMSO-d,) & 9.41 (s, 2H), 9.08 (s, 2H), 8.22 (s, 1H),



8.08 (s, 1H), 8.03 (m 1H), 7.88 (d, 1H, J= 8.4 Hz), 7.76 (d,'1H, J= 8.4
He), 7.61 (s, 1M, 7.15 (m 4H), 3.25 (br. 1.0 m 2H), 2.85 (br.m 2H),
2.61 (t, 2H, J= 7.2 HzO, 2.46 (br.m 2H). () M (LRVB) M+l: Calc

505.11; Obs.: 506.06. Ex.: 354 15 1H NVR (DVBO-d6) S: O. 4175( NH20039 15

- (s 2H) 24 (s . 7.94-7.77 (m 5H), 7.53-7.44 (m 7.30 (d,

- J = 8@00@67 02 (t, 1H, J = 8.1 Hz), 4.20 (t, 2H, JPETEJS?%@yz 3.70
(m 2H). MB (ESI. M +1): Calc. 415.16; Found 416.2 20 Ex. 355 1H NMR
(DVBO-d6) 6: 9.49 (s, 2H), 9.17 (s, 2H), 8.25 (s, 1H), 25 7.94 (d, 1H J =

8 6 Hz H (t, 1H J = 7.7

) Gg’fliﬁiéﬁsﬁ @%ﬁ%ﬁs@ 58111(1’8@%5 %?@“ﬁﬂ{“ﬂﬁﬁ VS (ESI, M +1):
Calc 410 17; Found 411.1. 30 Ex. 360 1H NWVR (DMBO-d6) S: 9.35 (s, 2H),
8. gg (S, 2H) @ré&d&eﬁz)lt& tln‘%ﬁxs% 70,54rm dggﬁe s %éd f%’g’hﬁjsw Hs)j‘]_‘ Hz)
?ESI (fvr Brrﬁcu%%ﬂlis UERS Ylg-ing &}Mh@ﬁ@n%ar@@l%ma%ﬂmmpmﬁangﬁ d, ) S
ppm 9. 55 drspulh 5T H) , THe3d (adoleSased. B&nﬁéwaﬁzolﬁ(ﬁéﬁn(@al&%'{) c2§480( I(’nd '

. r.m . 4.

lH) "ot it I %P&%&é‘%@fﬁs&é’ﬂéﬂﬁz 4.22 (m 1H, 4.1 (m 1H),
3.50 (m 2H), 3.35 (m 1H), 2.07 (m 5H) nmVB (ESI): 409.18 (calc.), 410.0
(obs.) 5 Ex. 367 Ms: 380. 16 _(cgkkc.); 381 0 (obs.). :

RS Hd .

C

10 ' R & .RZ
wherein R', R’, R’, R, R, R, R, R, R and R® are as
described in the detailed description. .
Compounds of Formula I having the indole nucleus can
be synt.hesized by using _commercially available ketones or
15 carboxylic acids, for example compounds 210 to 237, and
aldehyde compounds 240§a2. to 240(e) which can be prepared

by schemes LI through LXI. discussed below.

£ Scheme LI
{0
{. RCHO _ PlOz H,
reducuon

ZQ‘_" Example 505, Table Ilta
20

Scheme LI illustrates the general procedure for
condensation of acetophenones and substituted aromatic
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Ex. 368 1H NVR (nethanol-d,) S ppm 8.40 (s, 1H), 8.09 (d, 1H), 10 8.00
(m 1H), 7.71 (fj, 1H), 7.59 (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 (obs.)
15 Ex. 371 H NVR (DVMBO-d6) 8: 9.47 (s, 2H), 9.16 (s, 2H), Z'cEZUgFN %{]@3]
7.92 (d, 1H J = 8.5 Hz), 7.78 _(mJZH)é Z'Zﬁz§d’31?b g = " 7 Z|z , '281)1
T1H, J W ., 4.06 (t = m .

,(tz 50 (mwz(if)’&jl\s}sm(w M(+1§b Cal c. 392 16; Found 393.2. P _ ?@5}@ H
NVR ( DVBOAdsiehyrder 4 wherain o gRos br R san@HR® : aBe 28s( sescthibed In9l-7

.73 (m 3Hhe dkﬁHiKéH &éécfhﬁ%?bnlsﬁg%%mn aQQvét ngg jn: gF; F%)é64tg7
EsSH’ §H) 6361ﬁz§éd 36% %‘(?ﬁ%a)—i’é%w e(&bgl OR® Es. GRB 19emNVRE
(DVBO- d6) peersrts (by @éhhods. 111(strabed bazzsﬂcr(@ne 1., F35 gxgglpzem (m
o TsSochmbyd ik, uhellitd nits hsllober e S 98 20 ) 8 1
Cal c. 451am‘>' Fodhd 45281, 9WAr@IeuN 2008 .90, 00/ 33846 , BCHL 1329430302 Ex

378 1H Nmﬂimwm@nﬂﬁ)et@ldiwﬂe 9. 2604 s (8% 2mB9 %( Sa.?éH) geﬁfg‘idﬁfuyag
57 ES; 155 F HE')°1>7%€ ("alxefﬂ iny et%alil&} ‘32)55% nﬁn@Hﬁmons bdmumH)
"4.07 (t, bhAroxifie- (2 4fn (im IH)mL 3w2defm (ddeods8Rabll, (2b) %)2m3y2pQ (M
5FD--1ONBSQE§ELtu%%% %%AWﬁﬁf&Jm ﬁgﬁkéxléeP 1% added. The mixture is

| stlrred for 12-18 h at 60° (reaction times can vary 4
between 3 h to 18 h). The mixture was filtered and the
solids which were collected were washed with water (30 mL)
‘and ether (20 mL). The solids are taken up in 1IN HCl (30

15 mL) and the solution extracted with ethyl acetate. The
organic extracts are washed with water, brine and dried
(Mgso,) to afford 1-(3,5-difluoro-2-hydroxyphenyl)-3-
propenone the title compound 205 as a yellow-brown solid in
a 70% yield. .

20 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 E—:

25 was evaporated to yield 1-(3,5-difluoro-2-hydroxyphenyl)-3- -
pfopan-l—one 206 (Example 505, Table IIIa).

30

35 Scheme LIT
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PN

10 Ex. 380 1H NVR (DVBO- d6) 8: 9.40 (s, 2H) , 9.06 (s, 2H) , 8.20 (s,

1H), 7.87-7.72 (m 3H), 7.53-7.19 (m 5H), 6.97 (t, 1H J = 7.9 Hz), 4.27

(t, 2H, J:71Hz) 3.21 (t, 2H J =7.1 Hz). .15 M5 (ESI, M «+1): Calc.

406 12; Found 407. Ex. 383 1H NWVR (DVBO-d6) 8: 9 .41 (s 1%})‘_}@9;@@33

1HJ

10

15

,221‘@@%6, 20 7.88 (d, 1H, J = 8.4 Hz), 7.77

7.00 (t, 1H J 7.8 Hz) . 4.22 (dd; 1H

4.06 (t, 2H, J = POH 3.47 (t, 1H, J = 5.5 Hz) L6 (m 2H) . M5 (ESI,
M +1): Calc. 451. 16, Found 452.3. . ) 25 EX 384 | NI\/R ( DVBO- d6) 8: 9. 45
(br.s, 2H), 9.1.1 (bF's, 2H), 8.24 (s, 1H, 7.94-2176 (m 3H), 7.35-7.22
(m 6H), 7.03 (t, : J =8.1 Hz), 4.68 (s, 2H ¥ 4.40 (s, 2H 30 Ms:
415.16 9calc.)gs 41 @bs.). Ex.385 1H NVR (DMSO-df) 8:9.51 (s, 1H),
9.29 (br.s, (erQHOZH) rI;18 (752'; : (s ) o - 83 (31

J =7 35 Hz ' : -

Hz), 2.96 . 34%;@“?‘&9& c.) 98 1@,CQQJN 2003 WO
00/ 35886 P 02 386 I'™ 9.46 (s, 2H) , 9.

(s, 1H), 9.1 H., 5 8.88 (d, 867(d 1H, J =
Hz), 8.23 B, ?—0—92776(m 4 ,1H J =8.0 Hz), 7.0
S (t, 1H, J 80Hz) 4.23 (t, 2H, J: SPlz) 3.74(m-2|—|) M5 (ESI,
+1): Calc. 416 16; Found 417.1.

COOH ‘ COOH

210
Example 501, Table Illa

Scheme LII illustrates synthesis of ketones 210,
wherein R', R’, R’, and R’ are as defined in the detailed
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),

triphenyl phosphine (2.43 g, 9 mmol), palladiﬁm acetate
(1.03 g, 4.6 mmol), and triethyl amine (6;07 g, 60 mmol)
were combined with benzene (100 mL) and refluxed over 18 h.
The reaction mixture is cooled to room temperature, diluted
with 0.05 N HC1l (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
(MgSOJj and concentrated to vyield an oily residue.
Purification of this residue by column chromatography
(10:1.5, hexanes: ethyl acetate) afforded 5-(2-carboxy
vinyi—2—hydroxy)benzoic acid 207 as a yellow solid.
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Ex. 387 2-(3'-Am no-5-chl oro-2-hydroxy-bi phenyl -3-yl)-3H benzoi m dazol e-
5-carboxam di ne ' H NVR (DMSO-d6) 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 (d, 1H J = 7.6 Hz),
7.77 (d, 1H, J = 8.1 Hz), 7.70 (s, 1H), 7.65 (d, 1H J =78Hz 7.57 (t,
1H, J = 7.9 Hz), 7.55 (s, 1H), 7.38 (d, 1H J = 7.4 Hz). Vg (SUN 2803
377.1, Found 378.6. 20 Ex. 388 1H NWVR (DMSO-d6) S ppm 9.88 (s, 1H) 9.42
(s, 2H), 9.vdoossss62H), 8.38 (s, 1H), 8.24 (s, 1H) 7 90 (d ‘9"'7‘5%93?,‘3& 3

5 1
?Z Zs i—lz)7 I g"?wcﬁ{folwwéé H@*Z’m) 9265% ;”551{1), Fﬂ)@r%*d (4556 1H), 394389
' H NVR (DI\/BDdHi 67 ppnB.9. HZ) (s7.BH) (9. A%, (9, =2H)s #2)237.30 (6s, 14H) g 8. 15

7 1H, J= 8.43 tg), 7.66 (s, LH),
(2884“(_2 ZH@J_%Z)lH 678 gt %ﬁz 73 TLN-C Hz) M (ESI, Mkl): Calc.

. 402. 03, Found Jo3¢ %_—cggbggy 3‘9:3ny1 hydroxy)benzo:Lc ac:.d 207 was

2- (3- (5- Argdroaeed &di - P Ol i3di (12 WA iBENOXY )3 Ssheny] - acryj.é)gzlfgppcg]yll—

h 3Hb dazol, ar boxam di née X
195, 0 Lon RS A Q" S b5 b s Sebe TRaT AuSRSBsGR N BXOCedugh 1H

NVR ( DVBO-id6)Schenel SLY 2&bobe, sko 9iddd(288.br.s), 8 25 S(éHHZs) 7624 ZH77

) b SHESME D040, 38 81y (1 Be) (o Sty 5.1 5D (184129 (Me(ES)
Calc.: 409H8;30es5.54H)0. 74 84D 4H), 7.67 (d, 1H, J = 16.0 Hz),
' 10. 7.49 (m, 3H), 7.04 (d, 1H, J = 8.7 Hz), 6.57 (4, 1H, J =
g 6.0 Hz). | : ()
: MS(M') : Calc.: 294.3; Obs.: 294.5. -
3-[4- Hydroxy 3-(3-phenyl- acryloyl) -phenyl]j-acrylic
ac1d was converted to 3-[4-hydroxy-3- (3-phenyl-propionyl) -

-

15 phenyl]-propionic acid 209 as descrlbed by general

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)—phehyl]—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 l
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)-phenyl] -propionic
acid 210 as a yellow-brown oil.
'H NMR (CDCl,) &: 7.61 9 (d, 1H, J= 1.9 Hz), 7.54 (d, 1H,
J= 1.9 Hz), 7.27 (m, S5H), 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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10 1H NVR (DVBO-d6)8: 9.48 (br.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 9s, 2H). M5 326.10 (calc.) 326.8 (obs.). 15 Ex. 396 1H NVR (DMSO- d6)

8: 10.15 (s, 1H); 10.05 (s, 1H); 9.5 (s, 2H); 9.2 (s, 2H)‘P§8Cﬁ‘]f\g‘2‘p@

.3 d, 1 7.8 (d, 1 7.3 (t, 1H); _
?t,B (2i|) 1?\68009688(’5 2H)H)I\/IS 373( 17 (?)a| c); 3(74 5 (obs.). Pq5w893/9®025 1H _
NMVR ( DVBO- ilﬁs , 9. 1 (s, H),845(d 1H) ; 8.25 (s,

1H): 8.23 ( 85(s 3H) 7.83 (d, (d,, 1H) ; 7.3 (t, 1H);

af’c.): 416.1 (obs.).

8 (t, 2 2.9 (t, 2
475(s,2H)3 ( H) ; ( H) 8. OR=Cqu»1H, J = 8

30 Ex. 399 1H NWR (net hanol -ldNyrombStpqmnmdeS 36 (s

Hz), 7.98 (d, 1HJ:_ SN0 (O TH, J = 4 75gc§%§3&5‘:8
Hz), 7.16 (t 1H, J = )3. 0 @is(p, 1H), 35 4.36 ( 10 (m
2H), 3.80-3 60(mHzH)2 3.0 (m 1H)), 240200(m 6H,, 141 (d,_1H),
1.32 (s, 1 33 _(A,/3H), 1.03 (d, 3H). M5 (ESN), 450 55 23506, 451, 2
(obs.) 100 86 16 JUN 2003 PCT/ US99/ 30302 Ex. 4Q0 " (CD 30D)
S 9.40 (s, 5 (s, 2H), 8.30 (br.s, 2H), 7.90-7. A=Pm 4), 7.21
(d, 1H, J 7 & , 4.40 (m 1H), 4.20-4.07.(m
2H) , 4075395(m 11, 3. . 326032@6 10-%° 180
(m 6H), 3 . R Cal c.: 450. 24; 451. 1
Ex. 401

I. Condensation R

OH 27 Reduction- :

2. Hydrolysis 3. N-Bromosuccinimide

¢

[¢]
R =CN (215)
R = COOH (216)
"~ R®=H

R!=Br

_ Scheme LIII illustrates the synthesis of ketones 212
5 to 216.

Preparation of 1-(5—chloromethyl-2-hydroxy-phenyl)—
ethanone 211 was accomplished using the procedure of
Florall, L; Ross, S.B et al., Acta Pharm. Suec, V 15, 1478,
o 10 p 13-22.

l—(3-Bromo—5—chloromethyl—2-hydroxy~phenyl)—ethanone 212
A solution of N—broﬁosuccinimide-(lo mmol) in 8 mL of
DMF is added dropwise to a solution of 1-(5-chloromethyl-2-
15 hydroxy-phenyl)-ethanone 211 (10 mmol) in 20 mL DMF and the
resulting mixture is stirred for 12-18 h. The solvent is
evaporated uhder reduced' pressure and the residue 1is
diluted with water resulting in the formation of a solid.
The so0lid is isolated and'recrystallized from ethanol to
20 vyield 1-(3—Bromo-5—chloromethyl¥2—hydroxy—phenyl)—ethanone
212. '
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10 M5 (ES): 430.19 (calc.); 429.0 (obs.). Ex. 402 MS (ES): Calc.: 444.2 ;
os.: 444.9. 15 Ex. 403 MsS: 426.2 (calc.): 427.0 (obs.). Ex. 405 20

'"H- NMR (DMBO-d6) S: 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) VB

(ESI, M +1): Calc. 506.21; Found 507.2. 25 Ex. 406 'H NNR(DIVBO é
5:.9.58 (s, 2H), 9.29 (s, 2H), 8.29 (s5 1;004 ?:) 71a8 Sd 1% N 20 35|Z%t
786 2 d, 1H J = 7.8 Hz), 7. C1H J =

S0 E%flé’igsz%(m (s, 2H, 3.57 (m 2H) 3.30 (s, 3H). P’3° +1)

Cal c. 383.'#16;NMFOUNCDSBS. (B ppﬁﬁ Fx6st28s, |3|HN|YR4 @@Oégﬁzdz%)la #§7§s (ng)Hz)
9.10 (s, 2 8. ( 1 9Q-7-74 (m = )
7.00 (t, ]ﬁ? 3721%2]—”?2)8 :3;)78 4 %6 HHn 52 - 13330 (3% (s, 3H)s. oH). M
(ESI, M M9:: Gdund 465 4£;1;Calaund 24539.52 101 16 JUN 2003 WO 00/ 35886
PCT/U899/30302 Ex. 424 1H NVR (DMSO-d6) 8: 9.43 (s, 2H) , 9.10 (s, 2H)
8.22 (s, 1H , 5 7.89 (d, 1H J = 8.5 Hz), 7.81-7.75 (m 2H),-7.30-7.18(m"
6H), 7500 (31aQQ£YIP5TH¥QEQtﬁjh¥ﬂEE¥KﬁRhﬁnﬁl)1&@Eiqn%tﬁ&1eJ 2%35. RERZ) ,
3.43 (t, Hpgy.-= 5.5 Hz). . M5 (ESI M +1): Calc. 444.19; Found 445.2. 10
Ex. 425 1H NVR (DWVSO-d6) 8: 9.36 , ZFD 9.07 (s, 2H), 8.72 gnl 1H), 8.19
(s, 1H) , 7.84 Xd, SPHUt3IOR 8 of Hz}-(37B7gmeny-ohyoromethyl-2-hydroxy-
phenyl) -ethanone 212 (7. 6 mmol) in 6 mL DMSO is added
dropwise to a suspension of 8.2 mmol of NaCN in 4 mL DMSO.
10 The mixture is stirred for 12-18 h and diluted with 80 mL
(" water to yield a solid. = The lsolld is 1isolated and (“)
- recrystallized from ethanol to yield (3-acetyl-S5-bromo-4-

hydroxy-phenyl)-acetonitrile 213 in a 58% yield.
'H NMR (CDCl,) & ppm: 2.7 (s, 3H), 3.81 (s, 2H), 7.75 (s,

15 2H), 13.03 (s, 1H). |
MS: Calc.: 244.08; Found: 255.0.

(3-Acetyl-5- bromo-4- -hydroxy-phenyl) -acetic acid

214
(Example 506, ‘Table IIIa)
20 {(3-acetyl-5-bromo-4-hydroxy-phenyl)-acetonitrile 213

(6 g, 23.6, mmol) is refluxed in a mixture of 50 mL acetic
acid, 5 mL conc. H,SO, and 5 mL water for about 2-3 h. This
refluxed mixture is cooled to ambient temperature and
{ poured onto ice forming a solid. The solid is isolated and
25 recrystallized from a ethanol-water mixture to yield (3-
acetyl—S—bromo—4-hydroxy—phehy1)—acetic acid 214 in a 47 %
vield. _
'H NMR (CDCl,) § ppm: 2.67 (s, 3H), 3.59 (s, 2H), 7.62 (d,
1H, J= 1.9 Hz), 7.69 (4, 1H, J=1.9 Hz), 12.85 (s, 1H).
30 MS: Calc.: 273.08; Found: 274.0.

Synthesis of 215 ., and 216 can be accomplished by
following the procedures outlined for 213 and 214
respectively.

Synthesis of 1-(3-acetyl-5-bromo-4-hydroxy-phenyl)-4-

35 phenyl-butan-2-one 217 (Example 500, Table IIIa) is
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= ; = .J = 5.4)
15 (d, 1H, J = 8.1 Hz), 6.98 (t, 1H, J = 8.1 Hz), 4.10 (t, 2H, .J ,
3.5(7 (m 4H). MS (ESI, M +1): Calc. 368.16; Found 369.0. 20 Ex. 426 1H
NVR (DVBO-d6) 8: 9.45. (s., 2H) , 9.13 (s, 2H) , 8.24 (s, 1H , 7.91 (d,

= 8. , 7.83. 2H) , 7.27-7.20 (m 6H) , 7.0 (t = 8.1
ﬁij,J4. og (5tHZ)2H J = 5. gmHz)!_DS.48 25 (m 2H) , 3.46 (J%k&%%@ M

+1): Cal c. WAD@/36886. Found 430.1. Ex. 42?1 32H1H Nm(%%dngg;gg%ﬁ@Z(ms,

; e 27.90 (d, = 8. :
0.7 15 EorERen o, 248 roy ol nl 5udbe g, §; an)d 1a Sckone)
3.46 (m Lé[ﬁ),abgﬁfsz (t, 2H J =7.3 Hz), 2.41 (t, 2H J =7.3 35 Hz). M5
(ESI, M +1): Calc. 443.20; Found 444.1. ‘Ex. 428 40 1H NMR ( DVSO d6) 8:
9.41 (s, 2H)g 9.03&,5, 2H), 8.22 (s, 1H), 7.88-7.73 (m 3H), 7.50 (m 3H),
7.32 (m 1H) MLV v 3 =80 Hz), 6.98 (t, 1H J = 8.0 Hz), 5.26 (s,
2H). MB (ESI, M +1): Calc. 373.15; Found 374.0. 102 16 JUN 2003 WO

0973 , : DS CEEORMJULA | 5
00/ 35886 PCT/ US Q . . BASE]ICD COVPOUN C Sl
Procedures LI t | [_Xralykihletige s 5 tVIe sy| S Ofmempecur sor §

synt hesi zHfg_ i ndQl g#Based ggonpaehesn of a T. _These_i ndo e 00
.conpounds of f[Formjl a Ip'bad‘ be struct reprresent ed a S . B
R5 R4 R7 R3g5 6 Ngy Me0”  Me i b I !
218 ' 219 20
(i Scheme LIV illustrates synthesis of 220 which is

useful in synthesizing compounds of Formula I.

219: 2-hydroxy-3-phenylbenzoic acid (218, 3.0 g, 14

10 mmol) is dissolved in EtOAc (50 ml) and a few drops of DMF

are added. 'Oxalyl chloride (2.5 ml, 1.5 eq) is added and

the reaction is stirred under a dry atmosphere for 1 h.

The reaction mixture is then concentrated in vacuo to yield

a mixture of clear oil and white solid. . This mixture is
15 diluted with CH,C1, (50 ml) followed by the addition of

N, O0-dimethyl hydroxylamine hydrochloride (1.5 g, 1.1 eq)

and triethylamine (3.9 ml, 2 eq) . This mixture is stirred

for 12-18 h under a dry atmosphere. Dilution of the

P reaction mixture with EtOAc ‘and subseduent washing with
(S 20 dilute HCl1 and brine, followed by drying (Mgso,) and

concentration in vacuo vyields a mixture of reaction

products. Flash chromatography (20/80 EtOAc/Hexanes)
afforded N—methoxy—N-méthyl—2-hydroxy—3—phenylbenzamide
(219, 1.09g) as a white solid.

25 'H NMR (CDCl,) §: 11.42 (s, 1H) 7.94 (dd, 1 H, J = 1.7, 8.1
‘Hz) 7.61-7.58 (m, 1H) 7.48-7.36 (m, 6 H) 6.93 (t, 1 H, J =
2.3, 3.4 Hz) 3.70 (s, 3 H) 3.45 (s, 3 H).

220
30 N—methoxy—N—methyl—2—hydroxy—3—phenylbenzamide (219,

2.37 g, 9.2 mmol) is dissolved in dry THF (40 ml) under
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RH 10 RO R RR wherein R, R, R, R4, R5, R6, R, R8, RO and R20 are as
described in the detail ed description. Conpounds of Fornula | ‘having the

i ndol e nucl eus can be synthesized by using conmercially avail abl e ket ones
or 15 carboxylic acids, for exanple conpounds 210 to 237, and al dehyde
conpounds 240(a) to 240(e) which can be prepared by schene é_l UNOZ@B-IO
LXI. discussed below. Scheme URB R3 RA R4 R R4 R2 R5 R3}I/ IJ

RS R PLO2,whRosasik R2 Oreduction O OR R R 704 205 Exanpl e 505,
Table Ilia 20 Schenme LI illustrates the general procedure f BET/US99/30302
condensat imhtpdgascanghesenes aad oubshi Lt @L‘éeaﬁo%%% ! CMeg’ 68% 003 WO
00/ 35886 P%CY'I;:{ USQg/ 30302 _ _al dehydes wherein R d( 57 are as
descri bed dé&t arfdgd dé‘é‘@rﬂd’t‘? ofiesuétiing é:tl@@eeog@unmwund%a@tlﬁwﬁw a

201 wher eiis R2@ikrze@H2Foean br, prapared by yretho chene
For gsa%} cgg’gggwgdz 4 V\,herel(n |)s 18 (rjao%gdeénci % %ag: X:g%

fI uoro an %/drogen L&Y KIS bfﬁ”ﬁ‘-?%ro Fhehggaekiphensl Laehanone

204 (633 rﬁﬁﬂr)r%dmd ®En2Zal ders d6ol L gwes iyl querich i ewi bR atihapel w30 ni)

and aqueoush Al iRt PRAEeXT dgek 2 ter) (agueous NaOH (10 %
may be 10 gubstituted f o bar?un?%@&rlg%%g‘e)@lb\getaw %%rmaﬁfiuf‘”éti%
organic phase 1is washed with brine, drled (MgsoO,) and

concentrated in wvacuo to vyield a mixture of starting

material (219) and product (220) . Flash chromatography
100 . (EtOAc/Hexanes) affords 2- hydroxy 3- phenylacetophenone
( (220, 0.78 g) as a white solid. (“

Example 522, Table IIIa: Prepared according to literature

procedure: Sipos, G.; Szalo, R. Acta Physica et Chemica,
15 Vol. 7, 1961, pp. 126-128.

Example 503, Table IIIa

NBS ( 240 mmol) is added to a methanol solution of 2--
hydroxy-1-benzyl acetophenone (10 mmol) at O0°C. The
20 reaction is warmed to ambient temperature and .stirred for
12 hours followed by dilution with water to yield a
precipitate. The precipitate is isolated and dried under

reduced pressure to yield 3.1 g of the title compound 503.
{ "H NMR: (CDCl,)'S'ppm: 13.0 (s, 1H), 7.85 (s, 1H), 7.82 (s,

25 1H), 7.4-7.2 (m, 5H), 3.4 (t, 2H), 3.2 (t, 2H).

Examplg 515, Table IITIa
The title compound 515 is prepared by bromination of

2’ -hydroxy-1-methyl acetophenone using the procedure for
30 503, above.
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2

Rda

stirred for 12-1.8 h at 60 (reaction tinmes can vary ->> between 3 h to 18
h). The m xture was filtered and the solids which were collected were
washed with water (30 nL) and ether (20 nL) . The solids are taken up in iN
HC1 (30 15 ni) and the solution extracted with ethyl acetfige. )N 208Fani c
extracts are washed with water, brine and dried (MySO ) to afford '
1- (3, 5- di f'WQEPB586hydr oxyphenyl ) - 3- propenone the title conPElUHPBOM2as a
yel | owbrown g@bindivt a 70% yield. 20
1- (3, 5-di fluoro-2-hydroxyphenyl) - 3-propenone 205 was catalytically
hydr ogenat ed using Pt02-C (10% as a catalyst (can substitute P{-C or
Pd(OH) 2 as catal ysts) and g agetate asgg sol) m nj (or RNt i
reduct i on®s<_efma Al yst was filne \E
was evapor at ef f 1 udr &8 Pbeedr o : | - one
206 (Exanple BQ 35 gchene LI NI e
00/ 35886 PCT/ USS R* R5 R3 RCHO R5 R3 Reductjon
Condensation Step 2 R Stepp 3 D Rl1 207 208 O Rt COOH COON &5 R35R5 R3 NBS
R Step 4 RBr ORI 210 ORl1 209 Exanple 501, Table NE’—H;;_;
R? =Br, 223
{Example 502, Table IIIa)

Example 502, Table IIXa (Scheme LV)
(?' -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 wvigorously 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 SiO, with
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 C,H,NO,: 285.10,
20 Found: MH+ 286.0. ' '

'H NMR (300 MHz, DMSO-d, ) &: 11.58 (s, 1 H), 8.14 (d, 2 H,

J = 7.6 Hz), 7.73 (s, 1 H), 7.59 (d, 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

(¢, 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,HNOBr: 363.03, Found: MH+ 363.6.
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Scheme LIl illustrates synthesis of ketones 210, wherein R, R2, R, and
R5 are as defined In the detailed 5 description section above. For exanple
1- (5- br ono- 2- hydroxy phenyl) et hanone 206 (6.6 g,. 30.7 muol), nmethyl
acrylate (4.17 nL, 46 mol ), triphenyl phosphine (2.43 g, 9 muol),

pal | adi um acetate (1.03 g, 4.6 mml), and triethyl amne (‘PlﬁOUQN 6003l )
10 were conbi ned wth benzene (100 nL) and refluxed over 18I he
reaction mxture is cooled to'roomtenperature, diluted with 0.05 N HCl
(100 m) an¥WQI¥Bted with ethyl acetate. The organic | ayePCTASIUYIRt ed
and furthergpgsh i d ;toh 4 N | utg e pr.ganicqo | ayer
is dried 15 (MS )q\h&alﬂzd' %ﬁ)nﬁs}atlgdq?ob(y%'eﬁdqgﬁ o%'lci;} r(-elag'i déael‘.g' yso. &
Purificati 8g)of %-Bls ¢si HuB) by 763Runts .chk ottt ogr. 40hy(d,(1D: H, 57 kexangs:
ethyl acetatg) affkorded 2 (2- carboxy Hiﬁy|3?o@ygr:0x§) genzoic . 207 as a
yel l ow solid, 105 16 JUN 2003 WD 00/ 35886 PCTI US99/ 30302 "1H NMR ( 13, o
300 MHz) 2-%23.38.(S,Hlm) |, 8.23 (s, 1H , 7.94 (d, 1H J = 8.7 Hz), 7.67
(d, 1Hs5J = 16 Hz), 7.0 (d, 1H, J =8.7 Hz), 6.8 (d, 1H, J = 16 Hz). -

5-(2-carbo LAyl =240y ) Qi C i 07 _was . 5 converted to, .
3;[4-yydro§§?§b?§-8 8hy&55§§r§?ggr)-EﬁéﬁgF%]gr88§9PF8 S T by
general cofAdetbgt Porogitéeduré prhanséhene LI above, to yield 208. 1H NW\R
(DVMBO-d6) S: 12.81 (s, 1H), 8.54 (s,.1H), 8.12 (d, 1H, J =5.5 Hz), 7.91
(m 4H), 7.67, (d, i@ J =16.0 Hz), 10. 7.49 (m 3H), 7.04 (d, 1H J =18.7
Hz), 6.57 (d,ShemedVI g o 7). MS(M-) : Calc.: 294.3; (bs.: 294.5.

3-[ 4- Hydr oxy- 3- ( 3- phenyl -acryl oyl ) - phenyl ] -acrylic acid was converted to

(3- [ 4- hydr oxy- 3-|( 3- phenyl - pr opi onyl) 15 phenyl]-propionic acid 209 as -~
descri bed ‘B erg redubii edure in Scheme LI. g R )
: Acy0, NaOH I AICl;, 150°C

. . A
a2 R2’ 2. LDA, benzyl bromide R2

OH OAc o OH
24 225 | R = CH3 (226), ex 510, Table Illa
R = CH2CH2Ph (227), ex504, Table Illa
10 '
Ac,0 (60 mmol) is slowly added to a solution of water
(30 ml), NaOH (60 mmol) and the phenol (224, 50 mmol) at
o’c. The reaction mixture is stirred for 10 min and then
15 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,
20 3H).

The aryl acetate (225) and AICL, ( 20 mmol each) were
heated for 2 hours at 150°C. The reaction mixture is then
diluted with HC1l and water to yield the 226. The product

25 is filtered and dried under reduced pressure.
'H NMR: (CDCl,) § 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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General procedure for bromnating at position R2 20 The carboxylic acid
209, for exanple 3-[4-Hydroxy-3- (3-phenyl-propionyl)-phenyl]-propionic
acid, (1.04 gm 3.4 g mol) was dissolved in DMF (7 nL) and

N- br onosucci nimide (0.65 g, 3.66 nmol) was added to the soljufi drUNTZ@OB
m xture wa I)d/ﬂ'sﬁfsd at anbient tenperature for 2.5 h, diluted with )

et her and t e organi c | ayer was separated and washed with waC'é/iUSmMZrl ne
and then Exameled 512i1r,owg.bla padaof ThengnesbUBbS gb&ﬁheléngrggggg trated. Ehle
resi due I ash-,chromat pgraph exane: et hy
acet at e: \Q?Zt ﬂr:)léam g% ?ve%glgro 8?e§g gg é ¢ by alkylation with

br ono- 4- hPEPEXY- @reauslﬁeﬁwnsr speOnybyegheaya]esprmpedntfer agl.ds230 as a
yel | ow br gamvlel rrzdH NVR (CDCL,) S 7.61 9 (d, 1H, J= 1.9 Hz)', 7.54 (d,
1H Jz= 1.9 Hz), 7.27 (m 5H), 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 LRVS W+1: Calc.:
376.03; Cﬁsa:np?.é?SQB Tab14613CAl: 2603 H‘Q:QQ/ 3&&@@&@@5%&%93_@& Schene

LIE R3 R2 {nhinde | (2113,
Ex. 508. 3685‘ ?g?ys 8%9&};[%'%?% Rgn Félﬁb’m’@e@ﬂ psipg tBe6. R o
Tabl e [||Qf°r:eﬁ2£8rdﬂsc;zsb@ﬂ Eor Rex. Falmcr:ama $1IACN |. Condensation RS
OH R2 = H 2. Hydrol y.S| s RS (H 2. Reductl on 3.. N-Bronosuccinimde O O

10 Example 504, Table IIIa: The title compound is prepared

from ex. 510 by alkylation with benzyl bromide uS1ng the
-procedure described for ex. 517, Table IIIa.

(‘:\,

Example 512, Table IIYa: The . title compound is prepared
15 from 4-cyano phenol as shown in Scheme LVIT below:
" Scheme LVII
CN CN
A0 AlCH;, 150 °C
Step 1 NBS -
Step 2 R
~ OH : o] ~ OH _
228 229 R = H (230)

R = Br (231), ex. 512, Tabie IIla

200 Step 1 and 2 are as described in Scheme LVI above. Step 3
is as described in Scheme LII above.

229: 'H NMR: (CDCl,) & ppm: 7.7 (d, 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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R = CN 15) 217 R=COOH(2l ) R2=H R' Br Schene LIIIl illustrates the
synthesis of ketones 212 5 to 216. Preparation of _

1- (5-chl or onet hyl - 2- hydr oxy- phenyl ) - et hanone 211 was .acconpl i shed using
the procedure of Florall, L; Ross, S.B et al., Acta Pharm Suec, V 15,
1478, 10 p 13-22. 1-(3-BronD-5-chIoronethyl-2-hydroxy-phe¢j})dﬁﬂﬂiﬁﬁﬂ? 212
A solution of N-bronosuccininmide (10 nmol) in 8 nL of DM is adde

dr opwi se t oopoomsbsst i on of 1-(5-chl oronethyl-2- 15 hydroxy-p%qﬁjs%gmgsfanone
211 (10 mmol) {n 20 nL DMF and the resulting mxture is stirred for 12-18
h. The soR3dnt H NMRyaffhGh.edOSune: 7eQuddd .jsregslir e2and tise BaEsi.due is
diluted with water resulting in the formation of a solid. The solid is

i solated and recrystallized fromethanol to 20 yield

1- ( 3- Br onBx8TRRkeor it hy| T2bhedr S&LaphenyrFhéphanomaiccdini 07 MECIUN 2003
VD 00/ 358862Rfadl PSAMBA302n 21 VR H/GRGER) dUuB Soibidhdrse 8 mfloPP {5 2H).
7.72 (§|, 1H %:2.1 ), (.18 gg iH, J= 2.1 Hz), 13.02 (s, 1H. M :

Found: ZGH?aES(LatZ _5515met hol 'for two weeks. The mixture is

(3- acet yl tbehr oaptAahyddoxyiphengktheacet anidt rivhehad3 ¢Exh ®86er A & ution
of 1-(3-B z o] hyl:-3-hy XV s n - e on 12 (7.6 1) in
6 ni moé?ﬂgsﬁﬁgﬁ?g%r ?E)éw‘_ éetzlé41 AR e g0 ST A e TN L |
DVSO. 10 WReIHfFktut€ iBusifieéd Pyr fdasB hchhemdtparaphwi tbnglsidicawater
to yield @aos@hhdusIhg $0Bi dikshiy3olkthed anthex=9dsy flidlthireed from ethanol to
yi el dlo( 3-acetyl -5-brono-4- hydroxy-phenyl)-acetonitrile 213 in a 58%yi el d.

Scheme LVIII (ﬁ)

R3 R® A®
D e
. g e—————
R2 . Br
(o] OH
233

15

.Scheme LVIII is a method that involves using a Suzuki

coupling to generate substituted acetophenones (Example
519, Table IIlIa).

_ The compound 2‘-Hydroxy-3'-bromo-5‘methylacetophenone

20 233 (Example 509, Table 1IIIa) is synthesized from the

acetophenone usihg the bromination procedure in Scheme LII.

114



1H NVR (CDC13) S ppm 2.7 (s, 3H), 3.81 (s, 2H), 7.75 (s, 15 2H) , 13.03
(s, 1H) Ms:.Calc.: 244.08; Found: 255.0. . .

(3-Acetyl - 5- br ono- 4- hydr oxy- phenyl ) -acetic acid 214 (Exa Zg i‘ﬁjﬁu gﬁﬁg
I'11a) 20 (3-acetyl-5-brono-4-hydroxy-phenyl) -acetonitrile 3 3.6,
mml) is r\g{ai )5 gln a m xture of 50 mL acetic acid, 5 nL conc, HZ%O and
5 nL wat er 8ut 2-3 h. This refluxed mxture is cool eBCTHSHABIZNt

t enper at e Nl (msmea yorg:0 7 ceg fpami ngpd spligl. (Jhelsﬁ? d. b3 i(§0/ ated and
25 recrystalllz d froma ethanol -water mxture to yield - _

acetyl - 5-Bt ofio22- h§dr 8x3 phenyl ) -acetic acid 2'14 in a 47 % vyield. 1H NW\R

(CDC13) ppm 22 67Hfdroﬁjr|}3 3b58m(385 a&hyzaéatbﬁhenbﬂe 33l 90"33 §7 69 (d,
8 Foun 274.0 nt hesi s

1H, J=
of 215 and O%gn % acgorrp gﬁ@&%ﬁ Fgllldovm(fpg%t%e Gro edG%d oé‘trlel ned
for 283 aiﬂdsiqllvedesmctDMFel}(lOSyntlhesastdofplaced under a nitrogen

-4- h -4 ne 7 .(Exanmpl e
5%,0(()3 ?‘gglt etl' ﬁ% : 1(2%%?%)(% 4 %orb?/)s%m?’oo?gsgs?ﬂ P@#%ggg(@oébg’l i
acconpl i sHPdr orﬁ°2-116""fecﬂ | 8% n§APBps 2(081And4 iOn 0Schesre) [and abbee.

Scherme LIALdc o Wn:.ﬁhh?é' heaR 2 ¢ MMUBE, | 1200gMg N R MeQ B~ PR O OH

Ph h M OH Yl ?
DME is removed 1n vacuo and the reaction mixture is dlluted

10 with ether, washed with water, brine, and dried  (MgS04),

‘and concentrated in vacuo -to give an oil. Purification by

( -flash chromatography (5/95 EtOAc/hexanes) | affbrded 2 -

- Hydroxy-3'-phenyl-5'methylacetophenone 234 as a vyellow
solid (0.32 g, 71% yie_ld) (Example 519, Table IIIa).
15 'H NMR (DMSO-4d,) &: 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).
Alternatively 2°‘'-Hydroxy-3‘'-bromo-5 ’methylacetophenone
233 can be treated as follows: LDA (20 mL, 1.5 M) is slowly
added to a THF solution of 233 at about 0° and the reaction
20 mixture is then cooled to about -78"" followed by the
addition of bromo acetonitrile (40 mmol). This resulting
reaction mixture is stirred for 12-18 h at -78° and is then.
quenched with 1N HCl foliowed by extraction with ether.
The ether layer is washed with water, dried (MgSO,) and
25 concentrated to yield an oil. This o0il is purified by
flash chromatography (4:1; hexanes:ethyl acetate) to yield
1 g of 235. (Example 517, Table IIIa) '

'H NMR (-CDC13')8 ppm: 12.3 (s, 1H), 7.65 (s, 1lH), 7.5 9s,.
1H), 3.45 (t, 2H, J=7.14 Hz), 2.8 (t, 2H, J=7.3 Hz), 2.33
30 (s, 3H).

Scheme LVIX
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5 Schene LIV illustrates synthesis of 220 which is useful in synthesizing
conpounds of Formula I. 219: 2-hydroxy-3-phenyl benzoic acid (218, 3.0 g, 14
10 mmol ) is dissolved in EtOAc (50 nl) and a few drops of DVMF are added.
Oxalyl chloride (2.5 M, 1.5 eq) is added and the reaction is stirred
under a dry atnosphere for 1 h. The reaction mxture is t o

in vacuo to yield a mxture of clear oil and white solid. hﬁ%l s-ﬂgf\fib

15 diIuted toE %@012 (50 M) followed by the addition of N, O-di rrethyl
hydr oxyl am ne ochloride (1.5 g, 1.1 eq) and triethylam @’Y 2
.eq) . This mixture i$ stirred for 12-18 h under a dry . atrmsphere. D|Iution
of the reaction mxtfure with Et OAc and subsequent waghing with 20 dilute
HC1L and bri ne, wed by drying (MgSO4) and concenfrati on in vacuo
yields a mxture u tion lpk€OiAd€l. Fl ash chronet oggaphy (20/80

Et OAc/ Hexanes) afif orded N-nethoxy- N gethyl -2-hydr : i
(219, 1.098 wli g€ solid. 25 1H NWMR (Cl,) S :
1HJ:17 ¥) 7.61-7.58 (m 1H) 7.48- ....93(t,1H,J
= 2.3, 3.4 H 370(s 3 H 3.45 (s, 3 H . 2
N- met hoxy- N- mePhy! - 29Rydr oxy- 3- phenyl benzani de ¢ :
di ssolved i'-n dry THE (40 m ) under 109 16 JUN 2003 V\D 00/ 35886
PCT/ US99/ 30302 ni 230gen and cooled to OC in an ice bath. MeMyBr (6.5 nl,
2.1.eq) is added and the resulting heterogeneous reactton is stirred for 1
h, THE (50 nl) is added to facilitate stirring, followed by excess MeMyBr.
The reaction is |rr d for 3 days_foll owed by quenching with dilute
MCL. This mi xtztﬁ n]s Hc')? oﬁe‘afbe?v@‘én) e’t*ﬁe‘?g‘aﬁﬁ 54PElLY tehan .
‘or gani ¢ phase ¢@omrmdspem$udm| o€, Adcied(IMIS@A) angly . conseatyatadin ()

vacuo EO Wf§§jﬁﬂﬁ1Xt§ﬁg 9%a§¥q I g stirred until most of the solid
is dlssolved, then 5-methyl salicylic acid 236 (6.31 g, 41

UY

92mm|) IS

mmol) is added. The reaction is stirred at 0°C for 1.5 hr,
then at foom temperature for 1.5 hr. The reaction- is
poured onto ice, diluted with Et ,0, and washed with water,
10 brine, dried (MgS04). Concentration in vacuo afforded a
slowly <crystallizing oil. Recrystallization (CHJHf
,/hexanes) yielded pure 3-Acetyl-S5-methyl salicylic acid
(Example 529, Table IIIa) as 3.29 g of off white powder

- (41% recrystallized yield).
15 'H NMR (CDCL,) &: 8.22 (d, J = 1.88, 1 H) 7.80 (d, J =
1.98, 1 H). ' Ty
Aldehyde compounds useful in the synthesis of Indole
based compounds of Formula I are commercially acailable.

They can also be prepared by schemes LX(1) to LX(5)
20 outlined below.

Scheme LX(1)

BnBr

OH

25 _ 240 (a
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material (219) and product (220). Flash chromatography 10" (Et CAc/ Hexanes)
affords 2-hydroxy-3-phenyl acet ophenone (220, 0.78 g) as.a white solid.
Exanpl e 522, Table ilia: Prepared according. to literature procedure:
Sipos, G; Szalo, R Acta Physica et Chemica, 15 Vol. 7, 981\]%200?
126- 128. Exanple 503, Table Ilia NBS ( 240 mmol ) is added t'o”a hano

sol uti on oWVOPU3586dr oxy- | - benzyl acetophenone (10 mmol) at BCI/USHes03@0
reaction is warnmed to ambient tenperature and stirred for 12 hours followed
by dilution with water to yield a precipitate. The precipitate is isolated
and dried under reduced pressure to yield 3.1 g of the title conpound 503.

i H NWR (Em&aroﬁyﬁﬁnmeﬂ:ﬁym-mphéﬁ:l}l-379851:165]5?%&91%9El. 82248(a ﬁ 1'|[—|.) L 7.4-7.2
m 5H), 3.4 ( 2 L2 5 Examl e abl e la. The title
((:orrpound 515 ig‘hgr gggrog’& b3(/ct°[5n (%)’rlﬁ Sat i6n d1* SBALSE dr BRy - P"‘T'igfﬁ‘ﬁd and

acet ophenBh&cusFag PRdoprocedure for 30 503, above. 110 1 6 JUN 2003. WD
00/ 35886 PCTI US99/ 30302 Schenme LVRS R3 QZNR5 RB 2N/ | | \ L

~( CuHPPh3) 2. NES RO OHO OH 221 R = H R2 = Br, 2_.1 LExanpl e
502, Tabl g'%ﬂ”&?' @%P@Séﬂeﬁ%%eq?ﬂad?%%ﬁe LV) 5 221 is prepared by

the condensatianmpxoueduoé debebinbed-nBthPIPEBROLL (8hOVE, 27 mmoles),.

' chloroform (50 ml), water (10 ml) and NaOH (10 g) was

10 refluxed for 3 hrs. The reaction mixture was cooled to

ambient temperature, and then was acidified to pH = 2 with

) conc. HCl, diluted with ether (300 ml) and washed with 1N

(w + HCl (200 ml). The organic layer was dried (MgSO4), filtered

' and concentrated to yield a\residue which was purified using

15 flash chromatography (10% ethyl acetate/hexanes) to vyield
2.94 g (51%) of the title compound as a light vellow solid.

2-Hydroxy—5-methyl—bipheny1-3—carbaldehyde
A mixture of 3—bromo—2-hydroxy—5—methylbenzaldéhyde
20 (0.30 g, 1.40 mmoles), phenyl boronic acid (0.20 g, 1.67"
mmoles) and tetfakis(triphenylphosphine)palladium(O) (81 mg,
0.07 mmoles) in toluene (10 ml) and 2M K,CO, (3 ml) was
heated to 80 °C for 2 hr. The reaction mixture was cooled to
ambient temperature, diluted with ether (100 ml) and washed
25 with NaHCO,. The organic layer was dried (Mgs0O4), filtered
and concentrated to yield a residue which was purified using
flash chromatography (10% ethyl acetate/hexanes) to. yield
0.15 g ( 49%) of the title compound as a vellow oil.
The yellow o0il then was treated with Benzyl bromide
30 analogous to the procedure in Scheme VII above to vield the
corresponding benzyl protected aldehyde.

Compounds analogous to 240(a) with different
substituents cén be prepared by following the procedure in
Scheme LX(1l) above.

35

Scheme LX(2)
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222 is prepared by the procedure discussed below. 10 Ina 100 nL round
bottom flask and under a nitrogen atnosphere, anhydrous benzene (20 nlL) is
added to 221 ( 2.5 g, 0.009 nol). To this solution is added (CuHPPh3) 6
(7.0 g, 0.0035 nol). The reaction mxture is stirred at anbi ent
tenperature” for 1 hr, stirred open to the atnosphere 15 3% [jS‘)r 30
mn, filtered through a pad of silica and eluted with 20% tt /Fbx The
filtrate iwoodessed and the residue purified by colum chrg hﬁ éﬁﬂ&%

SIO with 20%t20/ hex as the eluent to gl_ve 222 as a yeIIow SO 4 g,
C285.10, 20 Found: M+ 286.0

, 8.14 (d, 2 H J=17.6 H),
.31 (d, 1 H J=9.3 Hz), 6.86
3.1 (t, 2 H J=28.3 Hz),
2.27 (s, 3 25 n RR= Br, is prepared by
brom nating 222 by the procedure in Schenme Tabdde NS (ESI) Calc for
C16HI5NO4Br: 363.03, Found: M+ 363.6. 11101608HUN2003 WO 00/ 35886

PCTI US99/ 30302 HNWR (300 MHz, DVSO S: 1224963, 1 H) , 8.17 (d, 2 H,
J,=9.4 Hz), 7.81 (s, 1 H, 7.72 (s, 1 H, 7. d 2H J=9.4 H) ,
3.57 (t, 2 H J=82H), 3.09 (t, 2 H J=82H), 2:27 (s, 3 H.5
Exanpl e 5187 (FaBpeemylt3:-h@Enexnt 4 pmechduyphial 1acpirpbabi-gny13L t he - :

2-posiéio n RR*F R3 Ac-2)0, | \ 1.
Al Cl 3, 515ga9i>aﬁb@ Q&?d ggpggglﬁg% %?8%%53@@* OH QAc 0 CH

>

0RO
A

- 0.0049 nol, 55% MB (ESI) Calc for CL6HL5
5Q d6 ) S 11.58 (s, 1

2 H J_=17.6 k),
ofé (t, 2 H J =831

7.73 (s, 1 H,
(d, 1 H J'= 9Mser

FN

A solution of 6- bromo 2-hydroxy-3- methoxybenzaldehyde (f)
(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 (Mgso04) ,
15 filtered and concentrated to vield a residue which was
purified by flash'chromatography (30% ethyl acetate/hexanes)

to yield 0.36 g (46%) of the title compound. :
Compounds analogous to 240(b) with different

substltuents can be prepared by follow1ng the procedure in
{ 20 Scheme LX(2) above. )

Scheme LX(3)

———— H
Ph o
OH O ' OH

25 ' 240(c)

2+Hydroxy—bipheny1—3—carbaldehyde 240(c)
A solution of 2-Phenylphenol (300 mmol, 51 gr) and THF
(400 mL) was mixed with triethylamine (3.5 eg, 145 ml) and
30 magnesium dichloride (1.5 eq, 43 gm.) . The -preceeding
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229. 225 R = CH3 (), ex 510, Table Ma R = CH2GH2Ph (227), ex504, Table Illa
10 Ac20 (60 mml) is slowmy added to a solution of water (30 m), NaOH (60
mol ) and the phenol (224, 50 mmol) at O0C. The reaction mixture is stirred
for 10 rri n and then 15 extracted wth diethyl ether. The $t eJUMy}{}UB

washed ] )é%gr dried (MgS™) and concentrated to yiel of the
aryl acetate 1H NMR. (CD.C1,) S ppm 7.26 (br.s, 1H) C?Né%" %Prz d 1H,
J= 8.2 Midxturexken wat rﬂncedzwlblh) paZaE&r@rald&WdeZ (%70(33q, . The

I t heat f h t
150 “Thet E%‘f{f?%%n%”ﬁ‘t’ﬁ?%f’s% TP PeY B B el o QUéFdat ne

226. The %r ¥&dCW 2Bixkue; | teﬂ(‘%"efa amﬁldquvedm;mrrer ethead \paessmfelumeﬂ NVR:

CDClS 8 12 £ 7 425
( ) 5ty 2£ex( 24 gmho\lﬁﬂgzoggrv\%lgéy}‘ 3 er cl%%ﬁé%g?%%%%l}y E(x%néle

521 %abl ﬁﬁﬁa}@dl’h% ‘EZH% COMPBERYCRs Fpr éﬂ?rer irorhaRicodesireghl or o

-acet ophemyvslust al kyl 6Ri orFrOM44y b@0By| Bromcdgenaney t hgn@ro Rte
descri be(;jzgngrun&%loﬁlﬂof {8kl %éal:lt%r}g? gﬁg.gphe 513, Tat])_J %ﬁ%lpabmﬁ%&%leblsleng

conpound is prepared, from ex ation
the prodBfurePderer tBe@¥ okcexbathy, aﬂbeFbenl Idaluj;@dquji e3I$OHC1TabI e

ilia Thadjuste enapemdess apcear gd me@rrhexdlélgdbxfnﬁlMeat %Q
benzx}) brgép%_?: Sd Q'%Ié he rocedure descri bed for ex. , e [
Exanpl e 5 51 B % t PEI € TBip MR Ee pr EB&r é’G’ %‘eﬂr @Feanigano
phenol ad asienen wer ScesbetVivwi el ewterScheme iy, | £ ChrCA (Na,S0,) .

N -~ The dried organic phase was concentrated to vyield the title

( compound as an oil (54.6 gxﬁ., 92%) .

IS HPLC , 254 nm, r.t.=8.8 min, 1-90% MeCN/H,0, 0.05%TFA).
NMR (300Mhz, ‘H CDC1,):8 11.6 ppm (s, 1H),10.0 (s, 1H),
7.7 to 6.9 (m, 7H). |

Compounds analogous to 240(c) with different
substituents can be prepared by following the procedure in
20 Scheme LX(3) above.

Scheme LX(4)

e . o |
1 Ny _—
) H | Nop_
O OH O OH O OH

25 - 240(4)

The &aldehyde 240(d) was prepared using the procedure
outlined in Scheme X above. Compounds analogous to 240(d4)
with different substituents can be prepared by following the

30 procedure in Scheme LX(4) above.

Scheme LX(5)

119



AclO AIC13, 150 CNBS | Step 1 Step 2 R O4 OAc 0 OH 228 29 R = H 230 R =
Br (231), ex. 512, Table Illa 20 Step 1 and 2 are as described in Schene
LVI above. Step 3 is as described in Scheme LIl above. 229: 1H NWR .
(CDCL,) 8 ppm 7.7 (d, 2H, J=8.77 Hz) , 7.3 (d, 4H, J= 8I—€B I:ﬁ)”%bﬁéﬁa 1H
NVR: (CDCL1,) S ppm 12.7 (s, 1H), 8.15 (d, 1H, J= 25 2.0 : :
1H, .J= 8.74 Hz), 7.15 (d, 1H, ,J =8.66 Hz), 2.7 (s, 3H). 113 16 JUN 2003
WO 00/ 35886wP@0B54869/ 30302 231: 1H NVR (CDCL,) S ppm 7.9 kSFuSeessde
2.45 (s, 3H). Exanple 507, Table Illa: N-chloro succinimnmde (NCS)

- (12mmol ) and 1-benz 2' - hydr oxy acet oph e (10 mml) are ted at 70
i n met hanol for,_]tvvoks. The—mrxt ue i hen extractedywi ‘ her,
washed wi th wat er)fandi” cOHcentrated to]fyi efd Olr']le t|tI‘_eI co un (R \9) 7
The roduct is pOrifoed by flash chro@at agvephy on silica O coDOMEM us

1:3 dipet hyl ether : hexanes m xture. 10 Scheme LVIII 3 R5 *BR3 @3 RS R RS
R3 Br Ph OOHOOH OOH 232 233 234 R5 R3

The 2,3-dihydroxy-benzaldehyde was treated with sodium
5 hydride and MEM-chloride under conditions analogous to the

‘benzylation procedure in Scheme VII to yield 250 mg, 1.1
mmol of the protected alcohol, which then was mixed with a

DMF solution of Morpholino _ 4—chloro-3—n_it_ro—
benzenesulfoanmide (306 mg, 1 mmol) and the resulting ‘)
L 10 mixture was heated for about 8-12 hours at about 80°C. The (

reaction mixture then was cooled to ambient temperature,
diluted with ethyl actetae and washed with saturdated sodium
hydrogen carbonate (2x) followed by brine (1x). The
combined organic layers were dried over sodium sulfate,
15 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 différ'ent

20 substituents can be prepared by following the procedur'e in
. Scheme LX(5) above. ' . '

Table 1IIIa 1lists ketones, that can be used as
precursors to make compounds of Formula I, as illustrated
in Scheme LXII for the general Fischer-Indole synthesis

25 below. It should be noted that R® generally comprises an
extra methylene group than R, thus one can represent R™™
as CH,-R”.
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NC Br O OH 235 15 Schenme LVIII is a nethod that involves using a Suzuki
coupling to generate substituted acetophenones (Exanple 519, Table Illa).
The conpound 2' - Hydroxy-3'-brono-5' net hyl acet ophenone 20 233 (Exanpl e 509,
Table Illa) is synthesized fromthe acetophenone using t &bg% []3)n

pr OCedure%QO%%ge LIT. 114 16 JUN 2003 WO 00/ 35886 PCT/U399/30302 1H
NVR (DMSO-d6) 6. 7.78 (d, 1 H) 7.70 (d, 1 H 2.64 (S,. 3 HCDUSNEA0302 3 H).
2' - Hydr oxfa®lepddde- 5' net hyl acet ophenone 233 (0.46 g, 2 nmol) and

phenyl boronic acid (0.24 g, 1 eq.) are _,5 dissolved in DME (10 ml) and. _
pl aced under a nitrogen atnospheye. CO3 (0.50 g, 3 eq.) in water (10 m)
is added, followed by P@®h3)4 g, 0.05 eq.) and the reaction -
m xture heated to 75C for 1% of the DME is renoved in vacuo and
the reaction mxture is dil ethtr, washed with water, brine,
and dried (MgSO™), and co entrased #/n vacuo to give an oil. Purification
by flash chromat ography (8/ 95 Et/LOAc/ Rexanes) afforded 2'- Hydrox 3' y-
phenyl - 5' net hyl acet ophenone 234gas a ygklow solid (0.32 g, 71%yield)
(Exanmpl e 519, Table Illa). 15 1H NWR (DMSO-d6) 6: 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' - Hydr oxyh&r e n oRb repetdum tac cdlphaid e’ r2p3gamelze it.reated as foll ows:
LDA (20 nL, 1.5 M is slowy added to a THE solution of 233 at about 0 and
the reacition 20 mixture s then cooled to about -78 followed by the

"addi tion| oBXbrorfEcvetohitriRe (40| mol ). TRIs rgsul { iRTg
No. me
( 500 LIII Br H CH,CO00 CH,CH,Ph
501 LII Br H CH,CH,C 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 LIII Br H CH,coo | CH,
H
507 ' "~ H H cl CH,CH,Ph
) 508 LIII '~ Br. H CH,CN CH,
0 509 LVII Br H CH, CH,
I
510 LVI Cl . H CH, CH,
511 comm cl . H Cl CH,
512 LVII Br H CN CH,
513 LVII CH, H CH, CH,CH,Ph
I
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reaction mxture is stirred for.12-18 h at -78 and is then quenched wth
1IN HC1 foll owed by extraction with ether. The ether layer is washed with
water, dried (MgSO4) and 25 concentrated to yield an oil. This oil is
purified by flash chromatography (4:1; hexanes: et hyl ace%ate) tovield 1
g of 235. (Exanple 517., Table Illa) 1H NVR (CDCL,)6 ppm 2/

7.65 (s, 1H, 7.5 9s, 1H) 3.45 (t, 2H, J=7.14 Hz), 2.8 (t, 2H, J=7.3 Hz),
2.33 30 (swoalebssssﬁchene LVI X 115 16 JUN 2003 WO 00/ 35886 PCL #ﬁg/ 3030

1. AcCl [/ AICI3 HOHO OOHY OOH O 236 237 Acetyl chlori

eq.) is age < ﬂgg—{-e—-a-n—q.,g.g_c.g.gl_%d suspension of AICL (27.7 g, 5 eq )
in dry CI—LC?E( ge(IZS m*}. The| rfeactfi orRi s sfirre&antil rfost of the
solid is qi &0l vef, mehen |5-met hyl splicylfic acid 236 (6.31 g, 41 mol) is
added. Th 5 ct DTS HH+ed—at—pC-fod 1.5 hr thepn at roorhtenperature
for 1.5 hi fe r &S bn |i s our ed| dhto|i ceF dl|Jt€d WEth Et 20, and
|
washed wi §h5Water| 10 bri ne, Bar | ed [[NgSOF)~ goncenm ’Y;/th mvqcuo af forded
a slow y[Teygtat Lﬁ Fg i+ 3.\ecrys_ gbHgation ( 49(“1- exangs) vyiel ded
pure 3-Acetyl-5-net %/ ke acl & (Exaffii e 529, TEHie 1114) as 3.29 g
- of off wh{te powder (41Corec1:l ystallized yield). 15 1H NWR ( ,) S 8.22
(d, J = 1|8817T HLvIB0 (d o8 HgA-dehyde—corpounds useful in
t he synthpsis of [l ndol e baseé con‘%o nds | of “For muf a q:Hz Feﬁ&omn*rci ally
acai | abl e 1 |
3
__ °13 | LVIT Ph H CH, CH |
( L | L 0
520 LIV Ph H 7 o
3
521 LVII T Cl H H CH,CH,Ph
I .
522 Br H nitro CH,
524 comm H H C1l CH
3
525 LVI CH, H CH, CH,
526 _ .
LVII P H CH, CH,
I toluyl
i . 3
528 comm H H CH, CH,
“ 529 | LVIX COOH H CH, CH, )
530 comm H H i CH,
531 comm H H H CH,CH,
I
>33 | comnm CI H C1 CH,
534 LV Br H Me CHZCHZ (m-
535 . ' nitro)Ph
comm OCH,-R oC H CH,
H,-
535 2 "
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They can al so be prepared by schenmes LX(1) to LX(5) 20 outlined bel ow.
Schene LX(1) BnBr Br HY-( Ph HI Ar OHOOHOO Bn 2 Zzt?Nai 516 16
JUN 2003 WD 00/ 35886 PCT/ US99/ 30302 1 g JUN 00

2- Hydr oxy- 5- net hyl - bi phenyl - 3--car bal dehyde 240(a) The above conpound is
prepared asoowsssseied and 5 di scussed bel ow. PCT/US99/30302

3- Br ono- 2- hydr oxy- 5- net hyl benzal dehyde. A m xture of

2- br ono- 4- et hyl phenol (5.0 g, 27 mmles), chloroform (50 m), water (10
m ) and NaOH ( $Onghewds HF refluxegrdasidedr hidhe ar@acid®m 1 xhurgharas

cooled to Lent te r e h s acidified tq pH =,2 with
conc. HCl,p%’gPPEtggéio\%ﬁ {Bﬁeeﬁcgle( S%Qeré)ggﬁm@%‘gﬁeafvw@ﬁ“fﬁti% He1 %00 ).
The or ganFésrhger Indeldr Frathrgbondis¢usseddoelamd concentrated to yield
a"resiglue whi cfiowas rIr thieeh Mgl Ngyatazihash opn hy,, £ 10% I
acet-at e/ hexaneaé to yield 2.9 rﬂ (glo/c) of afs'heac%irtFggtegggagunudé%gg/a%ﬁ%ht
yel | ow soPFaceas8rey §if. SAREetthy?! bi pfleniieds- Grasul dehyer  XoRki- xBdre of
3- br ono- 2Nhy diéxy-15- Be3 by Ebenz abdebydea20y( @+3Q 1ablk 4ate®i €53, phenyl
boroni c agi, 20 7 . es .tetrakis .(triphenyl phosphine

pal | adi umg%%) 551 n%f %B.Qofﬂm%oes%ul hto ?Jeed;\leh{’ﬁ? aﬁ%geaﬁ%% kgc:(%’ 3m)
was heat 8dntBesdscofoExample §B8, r'BakleoAlfi ghar foddewingl edcheme dmbi ent
t enpej@at ungeddi luted with ether (100 m) and washed 25 with NaHCO3. The
organi c layer was dried (MgSO4), filtered and concentrated to yield a
resi due which was purified using flash chronmatography (10% et hyl

C(_:et at e/ hexanes) to yield 0.15 g ( 49% of the title conpound as a yell ow

N

oi'l . Scheme LXI :
. " NH R6
R
NC
Me;Al/NH,Cl  HeN 1. NaNQ, / HCl
2, SnC122H20
'RB NH, Re NH, .
R R’

HoN

200

wherein R’ is Cl; R’ and R’ are as defined in the detailed
15 description.

To a p-xylenes solution of the nitrile 255 (0.5 g, 3.3
mmol) is added a freshly prepared solution of Me,A1/NH,C1
(16 ml, 3 eq.). ( MeAl/NHCl solution can be prepared by

20 adding 5g of ammonium chloride to p-xylenes (100ml) at 0°C,
then adding a 2M solution of trimethylaluminum in toluene
(48 ml) over 10 min. This mixture is stirred for 12-18 h

as it is warmed up to ambient temperature. This mixture is
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The yell ow oil then was treated with Benzyl brom de 30 anal ogous to the
procedure in Schenme VII above to yield the correspondi ng benzyl protected

al dehyde. Conpounds anal ogous to 240(a) with different n be
prepared by follow ng the procedure in Scheme LX(1) above?sézaéﬁmcifﬂ 2)

117 1fi JUN 2003 WO 00/ 35886 PCT/US99/30302 NHBOC Br HO OH Ove H | i
0 CH 240(b) [3-(2-Fornyl-3-hydroxy-4- et h-oxyphenyl )-prop-2-ynyl]- 5
carbamc a 036436 but yl ester. 240(b) Z. "solution of PCT/US99/30302

6- br ono- nyﬂme@& chmstz“@Wbeaz%Qsay@% s(t%n@o fhr 22 dgrgr;% 84 @thhen
prop- 2-ynyl carﬁm c acid ter ester 44 =

ut yl .44,
triethyl aWFAPHY FRECHR %’6‘“1% 1hiEf Qétlr'akl@%‘E*’F@"bﬁé‘hy%hé@éﬁpww |
pﬁl | adi umxo) @%hrr@,g 0. @5 thnmoEes) . at‘ixdatah@lfhl&ftr/c:thJéir<é>€f|c>(xix5I d”ﬁmdong%hgﬁm es).
The reactigp r xe m nut.es, cololed to anbie
t emperat ure, pdﬂ%a&t (W?gyl e'Ia}%:&lijet a%él%(f(? MY addVi@shed wi¥FtliQy 5N°H?21 (50
m). THe Ay J@altam A oer feomedysedng Yeviersteermth sadHEDOCeat waved to

i el d § BUI s h o |
acetat el L?E‘aﬂé?“ﬂf;’i%:’g?ﬁ 0. 36 gP@%{ e o o finas

anal ogous 9% UEFf 55T e egubélP?Y%erﬁoé-’ c'éhebé)ﬁﬁ%’aﬁ"écprbyOf
- foll owi ng Hyhtraprioeeddren ani2@nsehene LX (2) above. Schene LX(3)

10 General Fisher-Indole Synthesis of Indoles 1n Table III
Scheme LXITI

6
R R
7
: RS R3
+ Diisopropylethylamine
Pk EtOH —
N , reflux
R? H R0 ' R2
R® :
200 201 o R
RS
.-
N PPA, 130 °C
et e—————
R® '
202 RO . 203
(Ex 841 in Table )
R7

15

Compounds of Formula in which 'A’' is optiénally
substituted IH-indol-2-yl and 'B' is optionally substituted
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Ph --'" Hq Phh OH O OH 25 240(c) 2-Hydroxy-biphenyl -3-carbal dehyde 240(c)

A sol ution of 2-Phenyl phenol (300 nmmol, 51 gr) and THE (403 ELQWS%WSM
with triethylamne (3.5 eq, 145 m) and 30 nagnesium di chl orrd 1.5 eq,

43 -gm). The preceeding 118 WO 00/35886 16 JUN 2003 PCT/ US99/30302

m xture t h¥R OYAB3fi xed with paraf or mal dehyde (6.0 eq, L:4 gryc*rluwmiﬁ]uzl ons
over 10 mgherdyd a¥ghd péd 9praYa r&¥OtRe Mt JH91 1 fu¥ELLPYE M UG, dNe

yel | ow m xI{hereyqt hen was rgfl gxgd gﬁt l'y t?{)r_ 1. E; Egurs. % Tﬁglg'n ESK}S‘F‘G _
Chr omat og (TLC) 5 indicated a clean conversion to-the nore hydrophobic

desired produ@tox( Rexanh144, &Q%E_u@ggbhexgrfe) 1aqgrggaﬂbegehygpgﬁgf L;gg of

Lhen di 1 Ul B e e T PR e R kP ot e 9k bl of 8| 80

m xturé t Werﬁ)QAast@)extEa@Hed(_w't hnlét,heldidyso@iﬁmplyl&(tﬁyghm(inbgg(()ﬁ@ﬁbggﬁg

orves ol RESTe v e BT AR BT et st o
MAg9 o™ S a oxX . 4ghg- nireag a .

i {530\t 5 s (ene 0AIOLOY 1o Uras o S8

' . | er en u

ZrHéparCZS" %%%%F%%r%oﬁ’éi%%% éﬁ?’”&%% 26 R héhe HSd 3 2%B8vaL)schand LX(4)

Cl O 1 "duied femOR2-13 Of 6nOH Orahhum 25ved0gd) gii?beaalgifd”lyﬂféﬂg%ﬂ) was

pr epar ed u&l{ﬂg-féhg (BB - HlhGRS I SRR TR A4 ((RIRYIS

s to 24 ) .
_ aAnaI ogou p&nenyl (—p)ropylidene]—hydraz:.no}-benzamldine 202 as an off-
" white solid (1.78 g, 0.0036 mol).

MS (ESI) Calc for C,H,BrNO,: 495.1, Found: MH+ 496.1.
15

Example 841, Table III: A mixture of 4-{N'-[1-(3-bromo-2-
hydroxy-5-methyl-phenyl)-3-(4-ni tro-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 -
20 180 °C) for 30 min’ (reaction times may 'vary between 30
minutes - 4 h). The reaction mixture was cooled to ambient
temperature and cold Iﬁo (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-hydroky-5-methyl-phenyl)-3- (4-nitro-
| benzyl)-1H-indole-5-carboxamidine 203 as a white solid.
(0.04 g, 0.08 mmol). a
MS (ESI) Calc for C,H,BrN,0,: 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 (d,

2 H J =7.6 Hz), 6.03 (s, 1 H), 4.21 (s, 2 H), 2.20 (s, 3
H) .

sian
Sj

35

3-(4-amino-benzyl) -2- (3-bromo-2-hydroxy-5-methyl-phenyl) -
l1H-indole-5-carboxamidine (Example 803, Table III):
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with different substituents can be prepared by follow ng the 30 pr ocedur e
in Scheme LX(4) above. Schene LX(5) 119 16 JUN 2003 WO 00/ 35886
PCTIUS99/30302 H+ ~ OH -'" HI ~OH-~HI / OiR 0 CHO0 OVEM O OVEM 240 e

The 2, 3-di hydroxy-benzal dehyde was treated with sodium 5,h drbg\ie?m%e
MEM chl ori de under conditions anal ogous to the . benzyl ati(ﬁ); \ﬁ) in

Schene VI | tg Xlgseslsd 250 ng, 1.1 mol of the protected-al cohol, which then
was m xed WPA BVF sol ution of Mor phol i no 4- chl or o- 3- ni t rRET/US99/30302

benzenesul f oanmhdeniCa3freot 1 20MBI-brid 1 NGRS Hh LisN b ur X _heét ed
for about 4_11%ipgggge§tz g?g#_BO%. Th rea][(gtyiron,rri_)Zr)t-gnre(}::(l)1 heﬁ%\%&?lﬁ; ed to
anbi ent te?rpera (P e Y Uf et WHEACLE Ry T CaEPRYaRIdiRe wadB3d WLOR sagsdat ed
- sodi um hy@r3dgamodar b&nitle (209 frgd)ovedd bgNbeiCnE i(d Xheadd® a€OHIMES:
organi c | ayg¢s > drq ik | ate, 15 filtered and_concentrated
Colyield al ude Bty %ﬁ%t{%{%t§%ﬂeyg Tro sk &&&ri%ﬁf_"h@ %Esrd‘ﬁggﬁhs’ough
over sidli c@Qelthee| yfesiAue t ks 30RedEanAd acBhet ceshdhexdmestdloegi up tile
product (1@01my) 24% Canpundsuangl egous 2 ith gj ren '
o B %‘%rfﬁe iﬁh‘g%%h tﬂpﬁ‘g() 5)

substituen [ epar ed fol |l ow ng e proced, Chenme
above. Tabf%' (ﬁfﬁgﬁ S8 ?%Jt%’f‘febg,) t WaFPcan 458 Qs radi endr ck@ir ¥beddt d2%ake
conpounds ®f For nul a3F,(4asmihbubenatydd - 2i-r 3Sbren® -2 Xhly drekyt Bengenenal

Fi scher - | nsighe, 8y i fesh §o Xo- 264 d_be noted that. R20a_generally
conpri ses an I%éx{’/ra met h?/l ene g%%it %?19 O?Qt%uvé'ﬁ%g% Egi_l?egggsg‘ﬁts'RZOe
as CH2OR ?- 9%B0mael hun 2003 WO 00/ 35886 PCT/ US99/ 30302 Table Illa .

(&1 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 fj

(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
15 (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
20 LXIII below. |

25

30

35
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RS R4 R20a OR R2 wherein Rl represents OH, and R5 represents H. 5 EX.
Sche RRR Ra No. ne 500 LIIl Br H CH2COO CH2CH2Ph H 501 LIl Br
CH2CH, C CH, CH2Ph OCH 502 LV Br H CH 3 CH2CH2 (p- nitro) Pﬂ Ssoa&ﬁﬂ mﬁ%
CH2CH2Ph 504 LVI d H CH3 CH2CH2Ph 505 LI F H F CH2CH2P

CH2COO CH3wW@ 05388 H CI| CH2CH2Ph 508 LITI Br H CH2CN CH3 p&fDsdsyiobo2Br H
CH3 CH3 | 510 LV d . HCH3 CH3 511 Coomd H O CH3 512 LVII Br H CN
CH3 513 LVII CH3 H CH3 CHICH2Ph | 121 16 JUN 2003 WD 00/ 35886

PCT/ US99/ $5dme BXI3che R* R3 R R a No. me 514 coomF HF H 515 Br H Br
CH2CH3 516 LVI1 3- HCH CH

R® R20

NC L
NC N\ _ e N R pd PdOAc), LiCI TEA
N - | -

9
Y, R TEADmAP R 5 ) 74%

82%

i) NHoOH

i) Zn, HCI
30%

. A solution of 2-iodo-benzoyl chloride (2.05. g, 7.7

mmo1l) ip 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 temperatu‘ré The rea-ction mixture is then
_dlluted with DCM (50 mL) and washed with H,0 (x3), and sat.
NaHCO, (x3). The organics were then dried (Na,S0,), and
concentrated in vacuo. The residue 1is 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, CDC1,) &: 8.56 (d,1H, J = 4.5 Hz), 8.01 (d,

1H, J = 8.1 Hz), 7.91 (s, 1H), '7.71 (4, 1H, J = 8.1 Hz),
7.60- (¢, 1H, -3 = 7.5 Hz), 7.50 (d, 1H, J = 7.5 Hz), 7.34
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i | | 518 Conm Br H Br CH3 “519
33 | thiophe ne 517 LVII Br H CH3 CH2CH2CN
LVI | PhHCIF—)BCH?, | 520 LIV Ph HHCH3 521 LVII -d HHCHZCH%SE LI\/ISE:I%B
Br Hnitro CH3 523 coormHH H CH2CH2Ph 524 comm H H -d CH3

HHB 528 comm H
CH3 526 LVII p- HCH3 CH3 | toluyl 527 conm &Eﬁ%
E%CHS 529LVIXC%O—|HCHBCHB 530 conomH H H CH3 gié. Zﬂ][]{i}H

G HCL CH3 534 LV Br H M-
CH2CH3 583 r H CH3 CH2CH2Ph | 533 comm
CH2CH2 (mﬁ\#ifdrdosf@h 535.co M OCH2-R CC HCH H 2- 3 R 2 5FTamsmwws@h2 H H

CH3 122 JUN 2083 JAG OD/B5886, PCTLAISEA] 388025 Syntfeesizg ,0fs gyl Syndazi nes
which are gsefyle iy ythe ug (ve1, cm); m/z 373 (MH+), 245, 143,
A mixture of _5-—cyano—1—(2—iodo(carboxyphenyl))indole
250 (1.0g,2.6mmol), Pd(OAc), (59 mg, 0.26 mmol),

5 tfiphenylphosphine (120 mg,_ 0.52 mmol), Et,N (0.73 mL, 5.2
mmol), and LiCl (120 mg, 2.8 mmol), in CH,CN (20 mL) is
refluxed under N, for 18 h. Upon cooling, m crystallizes
out as yellow/green needles. ' o
'H-NMR (300 Mhz, DMSO-d,) & 8.07 (s, 1H), 7.84 (d, 2H, J =

10 8.1 Hz), 7.76 (4, 1H, J = 7.2 Hz), 7.67 (t, 2H, J = 7.9

o Hz), 7.47 (t, 1H, J = 7.5 Hz), 7.02 (s, 1H). | | "(r)
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 H0) i
- 25 and refluxed for 16 h. The reaction mixture is
concentrated in vacuo, and the residue ‘is taken ﬁp 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 (Ces
H,0/CH,CN) to provide 15 mg (35%) of 253 (Example 836, Table
III) as a white powder.

3% CH-NMR (300 MHz, DMSO-d,) &: 11.99 (s, 1H), 9.18 (s, 2H).

8.80 (s, 2H), 8.12 (s, 1H), 7.77 (4, 1H), 7.63 (m, 2H),
7.53 (m, 3H), 6.67 (s, 1H).
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S

preparation of indole based conpounds of Formula I in the Fischer-Indole
synt hesis di scussed below. 5 Mdst of the aryl hydrazines are prepared using

the procedure of Castro et.al., J. ned. Chem, 1994, Vol 4 g7, ) , P
3030 fromcomercially available materials. In the case Jfg JUW@G@

subst it ut edlolegas88¢i ne used in the synt hesi s of Exanple 839;,CT'ﬁa§§b@,0joﬁl t he
fol |l ow ng S S S h Xl Ve3Al NHACI H2N 1.
Nance) | HeEE PQEEE.) é(% o) qB Refiy ﬁgﬂffﬁ%% JNA% 2N NH2  R6
NH R7 200 wherein R8|s C: R6 and R are as defined in the detailed 15

descri pti on. T@oﬁipBuiﬁ)dlse'm S@hditd OR! Oie%/gsi{aﬁlém gé&éec(rﬁeé 33%, %,g,(rrrml)

I s. added a freshly prepared sol ution
Me3Al / NHAEGEOEBI QF) BHE"@&na@@ IOPEF&Ed %ySEQS&é&PﬁQt§ga@ﬁ Rimoepras et or i de

to p-xyl eoss datOWd )deti €4 i sédieat adbien®k‘a p2Mi$alodt IHN Qnddddigidydad um num

in toluen 11} ver 10 m n xture is stirred for 12-18 h as it
i s war med% dgé?{y rrpergfqﬁ'teE %T’{ﬁl%o’fﬁ XFIPRP| Withoor grifheupoos WO

00/ 35886 Fﬁ@ITFUSQQﬁQOQQQUPr,eﬁbuxedltertezu1Im, SaiHemee d. X0 tetlamd for 2 days and
is then poured onto chloroformsilica gel. Filtration is foll owed

Scheme LXX
10 '

i) Mel, K,CO3
OR ’ CN
ROH, PPh;z , DEAD

X

" OR
i) BrCH,CO,Me, K;CO34 MEM
then 40% KOH, MeOH, THF

253 26
[5-(6—Chloro—5—cyano—l—methansulfonyl—1H;indol—2—yl)—6—(2—
15 methoxyethoxymethoxy)biphenyl-3-yloxy]acetic acid ethyl
ester 260

. A mixture _ of 6—chloro—2¥[5—hydroxy—2—(2—
methoxyethoxymethoxy) biphenyl—3—yl]—1—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 Nal (0.5 g)
and bromoethyl acetate (1.6 ml, 14 mmoles). The mixture was
stirred for about 18 h at ambient témpérature, 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.
3Q Compounds where R' represent a substituent comprising a
carboxylic acid group can be converted to corresponding

amides using the prpcedures outlined in of Scheme C above.
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' [ ' ' [ f the
by washing w th 50% net hanol / chl orof orm and then evaporation o
fiyltratesggi ves a yellowoil. 5 Purification is performed using reverse
phase HPLC to give the am dine. This conpound is then subjected to the
sanme general procedure as noted above for the preparation of hydrazines

ent : i hesi f 1 ndol i ny Il
Senma X hopa 4o mar a1 e R S e Rt e B8 JUN AD%Rs o

R R0 o OMEHE | T ns RN R NG PPA 130 C RS Rs RRCT/USI9/3R02 R2
02 R6 \ Re 203 @BumpAthdsn d&blEoidiila R7 dheCarpouttds i, £oLmul a Jj nyypich
"A is opt} S td AH-Jndol -2-yl and 'B is optionally
subst i tu?egge%y4)éf€ ?%il 2@%%’%%@ 35368 d3y feheme p&dy Pedai :be
prepared by methods illustrated by .Scheme LXII. For exanple, a solution
of 1-(3-brgghedehydxaxy- 5-

5

Formula I
10 (4-Hydroxy—pheny1)-acetid 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 séturated with HCl1 (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, )
200 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,): & 7.1 -(d, 2H), 6.7 (d, 2H), 6.0
(bs, 1H), 3.7 (s, 3H), 3.5 (s, 2H).
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met hyl - phenyl ) - 3- (4-ni tro-phenyl)-propan-1-one 201 (1.48 g, 5 0.004 nol),
EtOH (30 nL), diisopropylethylamne (Hunigs base)(3 nL), and

4- Hydr azi no- benzam di ne 200 (0.93 g, 0.004 nol) is heated at ref lux for 4
r.. (reaction times can vary . between 2 h to 18 h). The sd} §tiHIN 2003ool ed
t o ambi ent wbempsssat ur e, filtered, washed with 6N HCl1 (2x25 IJET)USﬁIQ(g'a g.
‘dried for 12-18 h_in a vacuumoven to give a 90%yield of

4-{N -[ 1- (83 pFOrBY2-Aphyexg*E-RBeRYL) pRERGAY- 8cid -methyl ester (3)

phenyl ) - propyl i dene] - hydr azi no} - benzam di ne 202 as an off- white solid

1.78 g, 0.0036 ). . . (ESI) for H228r 495 1, Found: M
296.1.9 15 Exan%ﬁg éﬂfgﬁy+ng§tFFl %ﬁ°ﬁix Egﬁﬁ el 3. Flgho- 2as
hydr oxy- 5- @esaglvefiennl ﬁcét(mlmrb.ﬂe-ﬁlﬁér@yhrbr_r)plt@prlolrd\eae]solutlon This
hydr azigno} sBene 28hdi s 292 %0a 3Q;i%n O t%gg%gg'%ged (57 (e M-s @ ,@Qeat ed

at 130C (tenperature magévary bet ween 3% fin ction
times may Vaspepérfeichdorideutds 6 emn). 19ne géaclna@nfmrmallldehm ciool ed

to ambi ent seteAREr pbeEeoand qw<tl£69(£%n§}>w@§ addRda tgeawgwﬂg§fture
pr eci pltat,g The recbpxltg‘ate was Wa%ﬁ%_ﬁd t aken ug

PurificatidbAch \%’r e Het€ WU (T8 | 5%t dnt t FPYEF @Rt Whd CR ddgme
gradi ent gave a:emé}i)lqﬂ éthaof all the starting material was consumed.

benpyl (T EEES G L™ OBy e (Sdldidea | with 6, §  §iFg

benzyl ) -1 H 1 ndol e- 5- car boxam whit'é
mol ) . AE;%?EF%nEEPEeﬁo@n@23H£95FNeé3w14h8e@@eeraﬁQSOle)479The:alh@HNNR

300 MHz, EWBEXEEy Sierkl.Bdshea Wildh .wdeed, (Bridet) drleegi %1-1%1% 7? @nl%s 70

f‘ggzg? ;%ﬁce'%iﬁai?? d1rd 160, I8 8 petde eides (1 ]
. s 5 4- am no
i L i R U

iH), 7.4 1H), 6.9 (4, 1H), 3.62 (s, 2H), 3.59 (s, 3H).

(3-Bromo-5-formyl-4hydroxy-phenyl)-acetic acid methyl ester
(4)
20 .

The salicylaldehyde from above (122 mmol, 23.6 g')'was
dissolved in 120 ml acetic ac:Ld Bromine (1.9 eq, 12 ml) was
‘added drop wise over 30 minutes and the dark solution
stirred overnight under N,. Volatiles were removed under

25 reduced pressure, ‘the residue dissolved in ether, washed
with water followed by brine. The organic layer was dried
(Na,S0,) and concentrated under reduced pressure to yield an -
oil (32.2 g) (97%).

30 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-formyl-4- (2-methoxy-ethoxymethoxy) -phenyl] -acetic
acid methyl ester (5)
35

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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WD 00/ 35886 PCT/ US99/ 30302 A ﬁLXtU{? gf

2- (13- br ono- 2- hydr oxy- 5- met hyl - phenyl ) - 3- :

(4E nitro-benzyl)-1Hindol e- 5- car boxani di ne 203 (100 ngs, 0.2 nmol), SnCl2
(100 ngs) and 6N HCl1 is heated at ref lux for 1 hr. The reaction is

cooled, let stand for 12-18 h, 5 and the residue is. isolat e|d6 WNr?@USUE
Is taken up, L. 0. LN HC1 and purified by reverse phase HPLC
(0. 019%4C1/ a‘XQSW“P?i le) with a 2-90% gradient to yield 42% rdT/US99/30302

laq,2-48- Tt DX 0,5+ I y
ghéﬁyﬂ”. Eomagaeé-q'- 4? g\gg%&nﬂgﬁ& B\Aygi{%ég%l.idgo(p%wﬁ%%, 2df3 15988 Afol )

M5 (ESI) Cal ¢ fo&'%&?ﬁr‘ EOXA’&‘@F 1 rehAerides 44819, e HNWR (8DD. MHz,
DVBO)  8: 1Th¢7r@§plming,reaeﬂtén,nﬁxld)lr?g% é@ilr£e<l=ﬂ) $°5?181§72(?‘5"(§1T !
?1- 8? Eg %ré%c%grfﬁ%gt%gé é“a%.g%%%’?%ﬁ?ﬁ‘é's dn;%?'%“BFd_l idibesed@pmounds
of For mul aT]Fzzhzf\Fihﬁg IHANHS evagicwasbedarwighs® .15 My KHDES | Fod 1bsicdd B}hEN
procedure dasonased iNaESO)enEnhd 2§14 | '?%leowoﬁg 120 ﬁgg 55“,%%2%81%% -
2003 WD 00 6 P |u399/’3(%%2 Scheme [XI1 | o TR0 |
N R R3 Pdf@é)%z, agf;[ip,mﬁggn b HFIERLIVWVAP FEFWBiRA 01206 82%3124F XBR S i )
NH2OH R R2e1R8. bRAHPIRE, RRO further purification performed.

10 HPLC 254 nm, r.t. = 8.0 min., 1-90% MeCN/H,0, 0.05% TFA).

- NMR ('H, CDCl,): § 10.3 (s, 1H), 7.8 (s, 1H), 7.7 (s, 1H), (:)
( -
: 5.3 (s, 2H), 3.9 (4, 2H), 3.65 (s, 2H), 3.5 (4, 2H), 3.4

(s, 3H).

15 [5-formyl-6-(2 -methoxy-ethoxymethosy) ~-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
20 2M KZCOJ' was added followed by 5.0 g (0.037 eq) of P4 (PPh,),.
After the addition of phenylboronic acid (2.0 eq, 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 i )
25 (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,SO,. The
30 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,
35 1H), 7.5-7.3 (m, 5H), 4.8 (s, 2H), 3.8 (s, 2H), 3.6 (s,
2H), 3.4 (d, 2H), 3.2 (d, 2H), 3.1 (s, 3H).

MS: (ESI ,Sciex) m/z = 357.4
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. : R
KOH NC 3 ii) Zn, HO R 30% R8 RO N 100%R8 COH R2 R3 Fig 2 O

glg:1525R£21 EIJIZ: R5 R20 ??5 R4 HZN 3 R8 | N RR R9 H CO2H 253 5 A sol utlonng
2-iodo-benzoyl chloride (2.05 g, 7.7 nmmol) in DCM (5.0 ntﬁaniuﬁj& 0(1 .
period of 5 mn to a stirring DCM solution containing 5 2
g, 7.0 m¥PPO3SBREA (1. 95 nl, 14 nmol) , DVAP (100 ng, O. ST 9362 :
T1he resulting solution is sti rred for an additional 1 hZ at anbi ent 4
t enper at ur e reaction mxture is then diluted with DCM (50 nL) Sn |
washed wi tﬁsﬂggf Jro a?nbcléaa‘!mlmﬁm}foﬁhb-bnghndex-meyr)Lhegz 1r5| e
(Na2SsQ,), mauuoxpeauwaémbm )gﬂeg,ngj dggegf rgg,_,_)(stag1 7€
(Et OAC/He provide 2.14 g (829 ME, CDCLS) B:
i odo( car boxyplél %)l ndol e 250 as a white soli d 3H NIVR (300 :

Q

= = 1H),'7.71 (d,
856(5leJ—- .5 Hz), 8.01 (d, 1H,J 81Hz)791(s_

3 R et Sabing Yudhag 59 ?%%dv SIatvget s 5 thy |y e
127 16 JUN 203\/\000/3 5 et ) 714
(d, 1H J =3. 6 H) , 6.73 (d 1H = 3.6 Hz) lvs_(;gl) (?;'r%o’xg%n% |
(M), ZAhEMR 3. re ya | :
i(ndol)e 250 ﬁ[ onﬁﬁsjrgﬁgl) 80F>o|( %2 ?@%’m 0226<ﬁrm| )H)' . )
tri phenyl Ph )ospﬁr%e((slzdlﬁg 9.62(smokH) ,Et3 3N (8, 73HiL, ,Ht)an

Li d 10 129. 29, (2. 28y ) . (d, N 3@hHiSCN (020(15“-)1;&) refl uxed under
h. Upon cigsol |&%I 251ClceJé/staImI |Zz= 579

(E [5-(6—Chloro—5-cyano—1—methanesu1fony1-lH-indol¥2-y1)-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 amblent temperature for
about 2h. TLC analysis indicated that all the startlng
material was consumed and a new ‘product had formed (R, =
20 0.30, 40% EtOAc/ Hexane) . Volatiles were removed by rotary
evaporation, the .re51due was dissolved in ethyl acetate
which was washed three times with water followed by brine.
After drying with Na, SO0, concentration gave a crude residue
of 3.8g, 84% pure by HPLC (254 nm) .

.2
NMR ('H, DMSO-d,): & 8.2 (s, 1H), 7.9 (s, 1H), 7.6-7.4 (m,
7H), 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

[S-(6-Chloro-5-cyano-1H-indol - -2-yl)-6- hydroxy-blphenyl 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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out as yellow green needles. 1H NWVR (300 Mz, DVMSO d6) 8: 8.07 (s, 1H),
7.84 (d, 2H, J = 10 8.1 Hz), 7.76 (d, 1H, J =7.2 Hz), 7.67 (t, 2H J =
7.2 Hz), 7.47 (t, 1H, J = 7.5 Hz), 7.02 (s, 1H. Q M5 (+Cl, CHQ ; mz
245 (MH+) , 143. Compound 251 (74 nmg, 0.2 mmol) in McOH (1.0 nmL) is
treated with KOH (1.0 nL, 40% aq) and heated to 60 C for \]/f S?Jw gg.e_
m xture-is then cooled to anbi ent tenperature and dil uted 5h 2Q

The aqueousyo §¢dsdéd on is then acidified with HCL (6 N) to mdvrmsag,@gmil'he
resul ting SO|Id reci !oitate IS isolcgted washed, with H20,_ and dried_in

vacuo to pravEEEAY0 oFODEYMEE0oNs &' AN &, 138 HeNRL -( 3007MRE,
VSO 46) EredicCfok smidithre Tdt) GLubsh wates (50 n2h), obiSffied Arjch 7, 44

(U, G5 e g e Loy (O
of a 50% seashed nwitd yates aW)r'ef boiae fard 16Hen TheledadlNegFO ki erLde is

CO’ncenFrat SnédnVASH8a 8Byt Beqar 8si,due ks sbqlsan l3p0'gn Bygd (4 M). The
et hano ution is then treated with HC1 (1. of a 4N soln. in

D oxane) and heated to 60 C. At this point Zn dust. (65 ny, 1.0 mmol ) is
added and gibecr eacti 08730 it une- '99%aMedeI,mp Gt03% frea)l6. h at 60 C. The

resul ting | utl I §.5hen. coo ilter The filtrate is :
concentr at % aL%ggmléFl &a by JB(Z% %Q;B'ZHZd i CN) to provide 15 ng (35%
of 253 (Exanple 836, Table 111) as a white powder. 35 1H NVR (300 MHz,

DVBO- @ S(Sli‘G-géhiérolbﬂ-(Ngh 8rb c&%m%%@yﬁ%:—lﬁnd%lla 31- g, 7. 77
(d, 1 63 (m 128 16 JUN 2003 WO

1H) .
00/ 35886 Mmr%&ebznyks3(¥%r?cet&&| @d’ldr dr18é16H14N3 O ; Found: mz
280.1 (M+). Conpounds 253 where Rl represents a protected hydroxy groupﬁ

or other appmpi.' AR HPgE tUEDt 3,800, RinkSPLESEHS (0.365 gr, 0.91
mmol) from above in dry EtOH (5 ml) was treated with an
15 excess of Hydroxylamine (5 ml of 50 wt. % solution in
water) . The resulting reaction mixture was refluxed for 10h.
The solvent was removed by rotary evaporation, the residue
was azeotroped with toluene to yield the title title

" compound (0.3-0.44qg).

20
HPLC r.t. = 6.7 min., 1-90% MeCN/H,0, 0.05% TFA).
MS: (ESI, Sciex): m/z= 436 (MH+)
[5-(5~-Carbamimidoyl-6-chloro-1H-indol-2-yl)-6-hydroxy- . ' oo

25 biphenyl-3-yl]-acetic acid (19)

Acetic anhydride (1.1 eq, 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 P4/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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5 OH can be derivatised at the .R position by converting the hydroxy
group to an al kyl hydroxy group with or without a functional group, as
indicated in Schenme LXX bel ow. Scheme LXX 10 OH i) Mel, K2C33 OR CN |
\ - RO4, PPh3, DEADCN | \ - RR OCRR2 O MEM i) Broeccefy SeeQ063 R
then 40% K& 00xse¥d, THE - 253, 260 [5- PCT/USY .
(6- Chl or o- fggfgﬁﬁgﬁ t-hﬂ.nsul fé{] | -1 Hindol-2-yl) -6- (2 15 9/30302
met hoxyet Hoxyne oxy%rgi P &r?qu -%@o&l?faé@ﬂlét@@i cirgt hiatiedsier va6QoAto -
m xture ofYBeER| dr052-¢5- Hyelr oxyd@- 4mdifiehBoxyet hoxynet hoxy) :
bi phenyl - 3-yl ] -1-nmet hansul fonyl-1H 20 indol e-5-carbonitrile (7.0 g, 13
nmol es) ar}gs.KZ%B (5.5 g, 23 mmoles) in acetonitrile (200 M) , was m xed
(0?5

with Nal STamF ¥ hoetM#=at¥late (1.6 nl, 14 nmoles). The nixture
was stirred for about 18 h at. ambient tenperature, concentrated, the

resi due wag dissolved in ethyl acetate (400 m) and 25 washed with brine.
The organic Fday((saér) %%M%%&S§1°FQH%TWWMMW4 o afford
8.0 g (98%hindfenvie 3-mlle-N,obiponstchyls- scd agud oam Renoval- of protecting
mesyl group at teh Rl position was acconplished by nehtods known to one
skilled in the _art. 30 Conpounds where R represent a substituent
conprising a cﬁ%x??ﬁ“@o‘a’é@d GrDupfean baonvésrednd,0 001 8RNI NGas
am ded0 usicogitimedrdeed @iet tHifldnied k8 of gSchgme, Coaboye. 129 ~ 6 JUN
2003 WO .OQ/.§58%€) PG, Hﬁ 630;’; Conpounds " of mém %ru?aeﬂyvm@?éi 24% mg,
represents a -hal‘o "gr car He BYnt hedi A aa3n@ubIPEAd (0n4Schene 1 XX
(Qel ow. S_@ﬁ[érm .anXXI15 ml DM.F.. The reaction mixture was stirred

[ ovef‘nlght. A ‘new m01¢ty was observed by HPLC which LC.MS.ESI
(Sc1e3.<) confirmed as the p_roduct having a mass of 447 &
S?lutlon of 9:1 EtOAc / ether was added to the reaction
I:ruxture to .affor‘d a precipitate. The precipitated solid was
tsolated and purified by preparative HPLC (2-90% MeCN/ HO in

40 min., 20 mM HCl) to yield the title compound (88 mg)
(11% yield). |

15

20

Another method to make compounds _of Formula I 1listed
~in Table III is depicted in Scheme LXXIIT below:

Scheme LXXIIT

- R
CN
L~ —
XN
: R, O Ar

I\IAEM
X=Clor F, Ry = Mes or BOC

25

260 263
NH
N

X

Ry R
I~
N
' H HO Ar
264

2
30
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[ | - FF-N C NHC
5000HO0 C Cll i NOH(MEMOI RO t,- MM HNOHNO O
N HHHFormula |l Fornmula | 10 (4-Hydroxy-phenyl) -acetic acid methyl
ester 4-Hydroxyphenyl acetic acid (126 mol, 19.2g) was dissolved in MeOH
(400 M) and the resulting m xture was cooled in an ice bath (0 C) under

under N2 atnosphere. The 15 cool ed reaction m xture was s?t@i ?LFN m[whHCl
(gas) and t{e do lon mxture then was refluxed for 2 h or
stating materi a was conpl etely consuned. The reactin m xt uP@TWéS9/30302

concent r at écGhidrche -+ [EsU2-met hogyHduRovme thios§9 -G Hah Al 1yesped with

| or ed
bri el §%!, 0 concentrated to yi eI d a}fl ght co
\g?lt e224 7I gr%)%dciliﬁe%d-pcu(arlt hl |%s g‘re—grde mat eri al was 95% by HPLC and

underwent no further purlflcatlon prior to the next step. HPLC (254 nM

r.t.= 7.1 mn., The9Q%RONndR e Qanﬁ"{hTé:ﬂl Mﬂ%g 19%% ].SD@@,? 99 2
16 JUN éooéz%fdﬁ%‘sé%ﬁf@rﬂﬁéébﬁsm} $§: enw@tmy pl(qanyla;}em:@tlc

aci d net hybfesydroiky)laftieertithy(s Kot eind r:gcoabpy@y ﬂZ@eP%DJaddéé ﬁ?l%g e

n
di ssol ved i‘n@x@ﬁ?teo'}]etfrlhgc%(j( %i%rmiéggo fI‘?xe prod%lcl{:t a% o observed by HPLC
m xed wth triethylamne (3 _

as was’ a 51gn1f1cant amount of the starting indole. An

additional 10 eq of both hydroxylamineHCl and K,CO, were

10 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 solid was ﬁ

separated and t:he filtrate concentrated to vield residue.

The residue was diluted with ethyl acetate, washed with

15 watér, the organic layer was dried (Na,so,) and concentrated
under reduced pressure to yield compound 260

LC.MS.ESTI . (Sciex) : m/z = 466
HPLC (r.t.= 7.46 min, 254 nm, 1-90% MeCN/H,0, 0.05% TFA)
20
6-Chloro-2-[2- (2-methoxy- ethoxymethoxy) blphenyl 3-yl]-1H~
indole-5-carboxamidine 262
{ 25 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

30 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 pufified by silica gel
column (5% MeOH/ 2.5% AcOH / DCM to 10% MeOH/ 5% AcOH /

35 DCM), the pure fractions concentrated to give 6.0 g (35%) of
product 263. '
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- (969 of cru e pro

€

magnesi um di chloride (1.6 eq, 19.7 g), parafornmal dehyde in several
portions (6.8 eq, 26 gr) to forma yellow m xture. The yellow m xture was
refluxed for 3.5 hours at which time TLC revealed that all the starting
material was consumed. 10 The reaction nixture was acidifile§ YN Z)0O8HCL,
concentratn@(mndsssxtract ed with ether (3x150 m ). The et her (5%%4'?}@55 wer e
washed w th 3b (ltzn%i{gdrl ed (Na2804) and concentrated t 2423, 69

Uc iphemyHo 3wl ).-18-i@dodel5- 1H), 10.4 (s,
1H), 7.5 earboxgmidine,(d26%H), 6 9 (d, 1H), 3.62 (s, 2H), 3.59 (s, 3H.
(3- Brono- 5-f or nyl - 4hydr oxy- phenyl ) -acetic acid nmethyl ester (4) 20 The
sal i cyl al dehyde fromabove (122 mmol, 23.6 g) was dissolved in 120 ml
acetic acid. BIO@ R¥Fqduas 3121313 wael)adeesl df OPolvsE DMeEn3Qu HEt es
and the darky edofi @md sgt,@r;rgd orerhi iles were renoved
under 25 re ce&,pr?&%me the re5|ag%1g;gdr ssol vey Iﬁé/g{%e Xan@shéd Tukth
wat er fol 'O EF PR TGtJRY thaysraakionr meédtufdaZse, Jatant an

concent r ahedrundéthe edstoedt Mg s Sud€et Dayi ely@dsan Qg lumggz £ (9 30 NMR
(| DU SubL i Wi Wlaerfid Soy Hibro” . (3 110 - L et

2H) g mln 54 nm,
[ 3- Br ono- 5° 98%@4?93?/( 5, Grethd3a® &Boxy net h‘Dbrg)sqS)heéty& ]w@@%érﬁov&@'ﬂld@ hyl

est er 1 5) r88udedolpidsemrefl, tthe wadqbgo (118,410
di ssol ved Q’fﬁﬁl or ofgbm (550 ni)_ was %1 ?e%ﬂ%(% iy peRe 1§§? WS GG%B%"’&% 16
JUN 2003 PCIPEESo/ %0020 02, 85 A8 ) tpol fowed abyprepipi daoe. Wit
addi tion BreCivEM:@ledZsNMBow;&setlbexkilﬂ.‘%hﬂndctarq_rédde:,o :k,ljeq_de hel® i@]%e
resul tingesR86HHAN ( ﬁnftb'fe was stirred for 8-12 h. The reactlon mXtu
was concentrated, and diflUted with ether. 5 The ether nmixture was washed
with 0.5 M KHSO4 foll owed by

15
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saturated NaHCO3 and brine. The organic phase was dried (Na2SO4 and
concentrated to give a crude oil (43.29) 91% pure by HPLC, no further

- purification perforned. 10 HPLC 254 rim r.t. = 8.0 mn., 1- 90%I\/ECN/H20
0.05% TFA). NWMR (1H, CDC1,) : S 10. 3 (s, 1H , 7.8 (s, 1H), 7.7 is,

5.3 (s, 2H), 3.9 (d, 2H), 3.65 (s, 2H), 3.5 (d, 2H), 3.4 i%ajm\lr@a/

[ 5-fornyl - 6- (2- net hoxy- et hoxymet hoxy) - bi phenyl - 3-yl ] -aceti I
ester (6) W@0HISEsdrom de (5) (118 mmol, 42.6 gr) was di ssolpeqaysobResgPout
430 m of toldene ina 1 L flask to which 150 m of 20 2M K2CO8 was added
followed by 5.0 g (0.037 eq) of Pd (PPh,) 4. After the addition of

phenyl boronic acid (2.0 eq, 29 gr) the flask was heated to 70C and the

m xture stirred for 5 hours. HPLC of the reaction m xture indicated that
the aryl brom de had conpletely reacted and a dom nant | ess polar noiety 25

(89% pure, r.t.=8.5 mn., 1-90% McCNH2Q,—Q-19% TFEA) _was _observed, The
organic layer fromthe reaction m xtphre wgs isqlated, concgntfatied|and
diluted with ether. The ether m xturg was| washed wifh erf, prijne{and
dried with Na2SO4. The 30 resulting Jrganl'g‘ | aysr wa c%n r%&aged tnd t he
residue obtained was purified by sifica ¢g&l cqBum, |08 i SACK Hgxane 10
yi.eld 23.7g, 66% of the title conpound. N (1Hg DIVE dg) 6 $51pE 3 (¢, 1H,
7.65 (s, 1H), 7.59 (s, 35 1H), 7.5-f.3 ({1 S5HY;" 4. SJ,(sQ Q B8g (§, 2H),
3.6 (s, 2H), 3.4 (d, 2H), 3.2 (d, 2H). 3l1 (s, 3H. (E$l PBcilex] mz =
357.4 132 1 WD 00/35886 6 JUN 2003 PCT/ UE99/ 39302 _ '
[ 5-(6-Chl oro-5-cyano-| - met hanesul f on n|4 I H'*ndol -2- VYl 6-(%
(met hoxy- et hoxymnet hoxy) - bi phenyl -3-yi|-acefic a(ld ngthyl IFerm(fS 5 (:)
[ I I = = T |m
:EN ~ ~ o~ o~ ~ ~
b~ m ~ =
= [E B B EEES
K L IOH IO8 [ON (O8O
o |o J] v o o o
9 o o s oo |m
' i i m | P |
o) o x
o —_ i - - o
Y ~ O e o
“ EEESE REME
3] = 3]
T, o o ! sl b+l b= |
RN R A
5 = 5 |18 |8 |BIBIBIB
° _
Q M N (g ™M <t i 1O >
o 52 18 8 gIgIgIR
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See general Schene X using the above al dehyde 6 NVR(1H, DMSO- d6): 8 8.4 (s,
1H, 8.2 (s, 1H), 7.6-7.3 (m 7H), 6.9 (s, 1H), 4.6 (s, 2H), 3.7 (s, 3H,
3.65 (s, 2H), 10 3.25 (s, 2H), 3.2 (s, 3H), 3.0 (b, 1H. I\/IS (ESI Sciex):
mz = 579 [5-(6-Chl oro-5-cyano-|-nethanesul fonyl-iHi ndol (3
hydr oxy- 3-yl] -acetic acid nethyl ester (16) 15 he |n oIe 15)
was di ssolg\//(ggﬁ:{}ﬁé% met hanol treated with 80 m of 4 NPAGEYS3P/3038Ehe at
anbi ent tenperature for about 2h. TLC analysis indicated that all the
starting -material was consunmed and a new product had fornmed (Rf _ 20 0. 30,
40% Et OAc/ Hexane). Vol atiles were renoved by rotary evaporation, the

resi due was dissolved in ethyl acetate which was washed three tinmes with
water followed by brine. After drying with NaZSO,, concentration gave a

crude resi flue ¢t [3.3qg,[ 8% purfe. | by CCZp% . I\IIV"((J.T‘T, VBO-d6): S
8.2 (s, 1H, 7.9 (js, 1H,|7.B6-1.4{(n L oF. 3 (4,, Hf, 6.7 'lH) 3.7
(s, 3H), 3}6 (s{~«2H), 3.8 (s, |3H,. ES.dci ex)p NL~| 495
[ 5- (6- Chl oko- 5- ¢gdgno- | H-i ndof - 2- y[ - 'oxotlphen | -3 Y1]; ce |c acid
(17) The pffénol [£18) (4 3¢% & 75! i 3dFved T |40]= Jm et hanol
and 15 m hater|aTo thils Yas| addeft 3 bf B8 N | NajoH {Bah) ﬁm the
~solution s st|rrled fgr {wo hq)urs qt pi ept |t enpey atjur g. |[HPLC | ndi cat ed
that all tpe—starting—13P—H63HpN2Ppo3 B-3p846—PCH-UI88{ 39302 —Jmt eri al
was consungd anfl g new|nol etly hadj f .| The reactiop m xtjur ¢ was dil uted
wat er (50 pk), [Ri|difider pietfe |8 M e ekt rjac]{ed | ihldct | @AG: [The
organic | r—was | washediwlt hlwak er bride and then| drli edl (JNa2SO4)
(and _
< ' = ol o R F oI ki bl ol R E o R R R R R R T ol e
:EN ml’l ~N o~ o~ o~ ﬂ. 2l ~N o~ o~ ™~ o~ N_N. ~N ~ o
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5 concentrated to yield a yellow solid, 3.0g, 87% HPLCr.t. =7.5 mn.
(1-90% MeCN H 20, 0.05% TFA) Ms: (ESI, Sciex): mz = 403.2 (M#+) 10
(5-[6-Chl oro-5- (N hydroxycar bam m doyl )-i Hindol -2-yl ] - 6-

hydr oxy- bi phenyl -3-yl)-acetic acid (18) A solution of the cyano indole (17)
(0.365 gr, 0.912 muol) fromabove in dry EtOH (5 m) was tr Etgﬂjmlznogn
15 excess of Hydroxylamne (5 m of 50 wt. % solution in water)~

resul ting wepeudseds m xture was refluxed for 10h. The sol ve&% )@ﬁﬁé_jem)ved
by rotary evaporation, the residue was azeotroped with tol RS2 o9‘?zeld
the title title conmpound (0.3-0.4g9). 20 HPLC r.t. = 6.7'mn., 1-90%
McCN H20, 0.05% TFA). MS: . (ESI, Sciex): mz= 436 (MH+)

[ 5- (5- Car bam m doyl - 6- chl oro-1| Hi ndol - 2-yl ) -6- hydroxy- ..~ 25 .

bi phenyl -3-yl]-acetic acid (19) Acetic anhydride (1.1 eq, O0.77m, in 7 m
of AcOH) was—added drop wise to a stirring solution of 3g of 18 in 34 nl

of acetic arid afl dnbilent tlenperat gre urjdel ove[ sevperal BOTm huf]es.
HPLC 15 mnutes thgreafter |ingi cated forlmaji on of A hydrophpbifc prdduct. A
catal ytic unt |$Bf| Pd/ C (104w w) | was [adfladl to the repctiopy i x} urle and
teh reacti oR, vesgel|. then WE:S har gad WQEZ atrrr?z. The regetdiop ffi xture
was agitat fof'gbout 1. 3h. | The #git atjed|gefacttio mi xflur e \@:‘“,3 Hassed
through a celite|®¥dd { (rinsefd with AcO{). |Bhe fi|tratle was|ailufeq with
ethyl acetate tojyileld a 134|1 00/ 35886 {6 JUN 2003 PCT|l U$99 35 302
precipitateg The|lsdlid was[rsprate@ and{drfed T vacuoto—yfetdE—45g of
t he crude I di he. . (E$l,|Sciex): mlz=[419 5 _
('2-[5-(5-Car15‘%1"nrr"':dq§:1-E-chlﬁrf’lH—i'ﬁol-zmy % -18* hydpffoxy - | oo | (_)
G = | m | s | | = pm |mfm |
ZEE Bl B [EHIEE [F | |FlF|e
~ [EEE |EE TElE 2 |F |5l
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bi phényl -3-yl]-N, N-di net hyl -acetam de The conpound (19) from above -(87
ng,' 0.18 nmol) was 10 conbined with dinme thyl amne'HC 1 (82 ng, 1.9 eq),

EDC (425 ny, 1.2 eq), HOBT' H20 (300 ng, 1.2 eq) and DI PEA ﬁo 43 m ., éﬁ4
eq) in 15 mM DWMF. The reaction mxture was stirred overnig t6 U\NV\Z Bety

was obser vewdyod$BeeC whi ch LC'MS. ESI  (Sciex) confirmed as the product
“having a mass of 447 A 15 solution of 9:1 EtOAc / ether was BHI¥§%%33he
reaction mxture to afford a precipitate. The precipitated solid was

i solated and purified by preparative HPLC (2-90% MeCN H20in 40 min., 20

mM HC1l) to yield the title conpound (88 ng) (11%yield). 20 Another nethod

to make conpounds of Forrmula | listed in Table Ill is depicted in Schene
LXXI 11 -bel o Sc“.e;r%' XXLLL_ 25 RNHR ------------ X NBS 2N | N R Ar
X Nor NIS| 2 MEMH[HO Arl X= Cl ¢r |F, R2 = Mes or EOC2€70 263 H R, R H2N
< X[ NH I-Wlo Ar 1264 38 1§35 g6 JUN 2003 WD 00135886 PCTI|US99/ 30302
: 0 o
2 Q Q
T N PN RN [ B w |
ES) o
- -~
=] =) -
(‘ 9 o §- ) o |m i% — —
o= &) @]
Z "". bl mﬂ ~ ~ ~
z |2 B g |E g |E
R NS e o = = =
s =
g |t |7 A6 = &
g lo o o o S I
~ s> b o] s o oo - -
o fa s ban o I b - i o
s 8,
r Q ) U
; 2 o | & & S g = &E?E"A'E
' S ZER
& o
L3 o | o ol ol gEg.dyg U
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6- Chl or 0- 2- [ 2- ( 2- met hoxy- et hoxynet hoxy) - bi phenyl

23yl ]-i H

i ndol e-5-car boxam di ne 260 The cyano-i ndole was dissolved in 300 m dry

EtOHina 5 1L flask fitted with a drying tube.
'(54g) and K, CQ, . .
The product was observed by HPLC as wa
10 eq of both
nd K2CO8 were 10 added and the reaction

HPLC i ndi cated the reaction had p
remai ni ng. The solid was

of .
refl uxed ove

anount of the starting i ndol e:

hydr oxyl ami gey
for an addlt
about

hydr oxyl am ne- HC

rni ght.

i

I ona

12h.

5% of the starting materi al

An

addi ti onal

the filtrate concentrated to yield residue.

Twenty (20) equivalents

(107g) were added and the mxture

16 JUNATF"
Tl

| uxed

A th

. Separated and
‘The residue was d|Iuted with

ethyl acetate, washed with 15 water, _
and concentrated under reduced pressure to yield conpound 260. LC. MS. ESI
(Sciex) : mz =466 HPLC (r.t.= 7.46 mn, 254 nm 1- 90@6N®CAVH20 0 05%
TFA) 20 6-Chl orof2-[p-(2- nethoxy etmoxynet1oxy)-b|pheny1-3 Y BE
i ndol e-5-carpoxamdi ng 262 25|( ") Conpoungl 260 wap di ssol v |n ACC} (50
m) and dilufed W{th pcetic aphydrid¢. Aftey about gn (hour the formatijon of
conmpound 262}!\/&8 phseryed. Thexr educt +he acelyllat ed roxyamldi ne
was performefd in $itu] by addi {i on of 05 eq) pf |Pd/ C (plal | adi umjon
activated. cprbon] 5% dry 30 {weight) hrgi ng the |flask with H2 (1
atm. After pix—hours—am-direformad 5. observed ! The relaction m
was passed through a gelite pad, the iltrate oncentrjated to 3
resi due whi cfigwas|mpurjsfied by|=ilicalge um (5 2. 2% AcOH /
to 10% MeOH/ |. 5% AcOH | 35. the pur hct i ons

pr odu

: . centratled to gie 6
g (35% of ct 2p3. 136 t6 JUN 200 00/ 3588 CT/ US99Y/ 30302
Iﬂm E—){ S

the organic layer was dried (Na2SO )
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6- Chl or 0- 2- ( 2- hydr oxy- bi phenyl - 3-yl .)-.1H i ndol e-5- carboxam di ne,

product 263 (13.3 mml) was dissolved in 50 m of
anhydrous 4 M HCl/ di oxane at

m xture for about an

yield a foany oil.
The

pr eci
title

X X
X X X

m &g

>19/7>1>1 /"1 AA~A. AVA ax X X X X XX axXxxX
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pitate.

compound (2.7 Q).

hour

r.t.

under

the starting materi al
formati n wem mbssssved by HPLC at r.t.

The foany oil was
precipitated solid was isolated and dried to yield the

15 137 16 JUN 2003 WO 00/ 35886

264 The

5 dry MeOH and 50 ml of

N2. After agitati
was cons
7.25 mn (254 rim
H20, 0.05% TFA). The sol vent was removed under 10 reduced pFPESASP¥03¢%

Pa b Ab50c:

1-90% MeCN/

diluted with 0.5 mHCO (aq) to froma
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H), 9. 21 (S, ZH),' 9.42 (S, lH), 11.75 (s, 1H), 12.33
(br s, 1H). .
Mass (ESI) M'+l: Calculated: 477.8, Obs.: 478.3.

Ex. 802

'H-NMR (d,-dmso)d : 9.32 (s, 1H), 9.14 (s, 2H), 8.74 (s,

2H), 8.08 (s, lH), 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).
Mass (LRMS) M'+1: Calculated: 491.08; Obs.: 492.7.

Ex. 803

'HNMR (300 MHz, DMSO-4,) & 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, S H), 4.07 (s, 2
H), 2.2 (s, 3 H).

MS (ESI) Calc for C,H,BrN,O: 448.11, Found: MH+ 448.9

237721

Ex. 804
'H-NMR (d,-dmso)8 : 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
(4, 1H, J = 2.41 Hz), 7.2-7.0 (m, S5H), 4.1 (s, 2H).
Mass (ESI) M'+1: Calculated: 497.01, Obs.: 499.9.

Ex. 805
'H-NMR (d,-dmso)8:11.7 (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). )
Mass (ESI) M'+1: Calculated: 389.88, Obs.: 390.1.
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00 00 146 16 JUN 2003 WD 00/35886 PCT/US99/30302 a X X X X X X X X a X
X X X x X ~Uyuvuvuvuuvuuunzzxxxzzxzzz zzzzzzzUU
UUU UUax X XXX XXX axXxXXXXxXXxxxEQQ r 1l r, I nWro
10-1pO0OOONGO0LOOpPI oc -0, 1000U F p; 00400,41_ NQ-@NOO
NO4 UOI Oi 0Op41 H4 [~01]] y OpR4J -4 r.C NL'C£~ ) U J~O N
WALS- | NOBwbNoysbgs® 0 U x = A W44 ~A - E-- Ul ~- U1l E upg4qudsosiez- ©O
-l OAaAX X XXX XXX 04a. . 4 xaaaaaaa aO00O0O0000 O
i NMdl tol0ON>CO rnrnaooo)oc Wz o0 coco 0o co 00 co CD
7 16 JUN 2003 WO 00/ 35886 PCT/ U899/53p,3(32)7x X X X X X X X XXX X
H-MMR (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
‘5 (s, 1H). o : _ '
Mass (ESI) M'+l: Calculated: 387.6, Obs.: 388.2.
Ex. 808
'H-NMR (d,-dmso)§ : 8.05 (s, 1H), 7.6-6.9 (m, 10H), 4.1 (s,
10 2H). '
Mass (ESI) M'+1: Calculated: 375.11, Obs.: 375.9. S
Ex. 809
'H-NMR (d,-dmso)8 : 3.38 (s, 2H), 6.96 (s, 1H), 7.45-7.64
15 {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'+1: Calculated: 387.2, Obs.: 386.9.
Ex. 810 2-(3-Bromo-~2-hydroxy-5-methyl-phenyl)-1H-indole-
20 S5-carboxamidine
1-IjI NMR (DMS_O—dE) d : 9.16 (s, 2H), 8.70 (s, 2H), 8.14 (s,
1H), 7.61 (4, 1H, J = 8.66 Hz), 7.58 (4, 1H, J = 1.49 Hz),
7.54 (dd, 1H, J = 8.66 Hz), 7.41 94, 1H, J = 1.24 Hz), 7.14
25 (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),
30 8.8 (s, 2H), 8.12 (s, 1H), 7.6 (4, 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.
35
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0O PAUUC) UUzzzzz xzxx zzzUUUUUXXXXX aXxX X X
X ZON-C% -i 00O0- O0OC334 Ur-(1 O1! 0 _0 o4d4cv~vod~~,0~r'v'4ag
aXxXXXxXxxxMaaaawao0000cod OrlN XOO O OO0 Wz

ad d 148 16 JUN 2003 WO 00/ 35886 PCT/US99/30302 Ex. 801 gﬁ%}Nd@B@I@SO)S

: 3.5 vbnSWQﬁmngﬁm 4. 04 (s 2r0 7.05- 7.22 (m' 7r0 7 4
8.15 (s, 1H) 9.21 (s, 2H), 9.42 (s,
12.33 (br.s ExIHflﬁaés(éEérlemlrro eshrdrargdphenyls- 1absndomasss

802 10 1H-NMVR (d6-dnso0)8 : 9.32 (SarbddamiBikdk (s, 2H), 8.74 (s, . 2H) , 8.08
(s, Mﬂ , 7. 5 (m. 4FD 7 11 (m 6H), 4.09 (s, 2H, 2.69 (t, 2H J=7.4
48 I(It 8 Ig Mass (LRMS) M +1: Cal cul ated:. 491.08; bs.
492 7 E§Mﬁ8(§§ zﬂﬂ\u\}R( 0B M4, (VBB d€) =:1-71 Bz (7. 14 Hd, 39-124J(s -
H; 9514=(s2, 2., & .83 (&, 12kH)J B03 @) 1 sy &S 1}? 5\32_ 1.7,
g ' 8.1 Hz), 7.4(d, 1H, J = 2.7 Hz), 7. 25 (s, 1H).
MS: 319.0 (cale.); 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
d (dd, 1H, J = 8.67 Hz), 7.46 (s, 1H), 7.2 (s, 1H).
Mass (ESI) M'+1l: .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 (4, 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'+1: Calculated: 369.46, Obs.: 370.1.

EX. 815 2-(3,5-Difluoro-2-hydroxy-phenyl)-1H~-indole~-5-
' carboxamidine
25

(‘ MS: 287.1 (calc.); 287.8 (obs.).

Ex. 816
H-NMR (d,-dmso)$ : 11.7 (s, 1H), 9.75 (s, 1H), 9.15 (s,
30 2H), 8.69 (s, 2H), 8.19 (s, 1H), 7.82 (s, 1H), 7.57 (d, 1H,
J = 8.57 Hz), 7.55-7.4 (m, 2H), 2.25 (s, 2H).
Mass (ESI) M'+1: Calculated: 420.98, Obs.: 424.6.

35

151



H , 7.04 - 7.15 (m 5 H , 4.07 (s, 2 20 H), 2.2

. c for C23H21Br N4O: 448.11, Found: M+ 448.9 Ex. 804
1H-Nl\/R (d6- dmso)S 1 (s, 1H), 7.8 (d, 1H J = 2.41 hz), 25 7.58 (d, 1H,
J = 10.18 Hz), 7. 1H, J 10.2 Hz), 7.32 .(d, 1H J = 2.41 Hz),

7.2-7.0 (m '5H), 4 1 (s, 2H. Mass (ESI) M +1: Cal cul at ed: gqﬁj fBﬁ
,499 9. Ex. 805 30 1H-NI\/R(d6 dnso) 8: 11.7 (s, 1H) , 9.4 (s N 3(3

. 8.7 806 (br , 1H), 7.55 (dd, 1H, J = 8.57 0 (d,
1H J = %’g??z‘fsw% 1H J = 1.52 Hz), 7.2- 7.05 (m ?Zl—r%””%g@gz(d
1H. J = 1 BS.h8)7 4. a (2- HQG#QK:Q-R—m@BhyﬁRH) tBSophes-eEGLyphlenyl) -1H-

Cal cul at ed: . 389. 88, (bs. 390 indole4®-kerhdwagoBindD 00/ 35886 PCTI.US99/ 30302

Ex. 807 H-Nl\/R(d6 dnso)S : 3.52 (s, 2H), 7.11 (s, 1H), 7:47-7.62. (d, 4H)

1
3 VB (ESI) Cal
8.
2 (

., 8.79 (s, RRHJMR ODMSO{&,) :2H)§ 9.BD ((tsr,aszH)lH)s 701.86 ZH|s, S1HL (d3ss.

(ESI) I\g+i_H5[Cal ul a&eg? %@7 6,70/:)8 - I§§8 2%&)’8078 63'_?;:\4%(?6 d%)s

8.05 (s, 10H) 471°(s MES'S” (
Cal cul at ed7.- %475(4,1 21thsT = 5. 9. 7§02~ (SEx1H809213{2NW.(3IB)dnBo)S . 3.38 (s

2H), 6.96 4§, 1if)7. flflgafc)GA 34|é3(§ o¥sly . 8.18 9s, 1H), 8.83 (s, 2H) 4. 20
(s, 2H) 9.58 (br.s), 11. 91 (s, Mass (ESI') M +1: Calcul ated: 387.2,

bs.: 386.9. Ex. 810 2-(3- Brom) 2- hydroxy 5-net hyl - phenyl) - 1Hi ndol e- 20
5- car boxami di ne H NVR (DMSO- d6) 9. 18x(ssi18H), 8.70 (s, 2H), 8.14 (s, 1H),

7.61 (d 6 7.5 d, 1H, J = 1.49 Hz
_ _(ld llH’NMR (d, gmso? 1§§ (s) "1H), 9.9 (s,)iH), 9.2 (s, 2H),
8.7 (s, 2H), 8.2 (s, 1H), 8.0-7.4 (m, 3H), 7.2 (s, 1H), 3.5

(s, 2H), 2.2 (s, 3H). | . o
- 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 (d, 1H, 2.38 Hz), 7.76 (d, 1H, J = 2.33
Hz), 7.60 (4, 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

Faaaa
~

25 'H NMR (DMSO-d,) &: 11.6 (s, 1H), 9.16 (s, 2H), 8.96 (s,
1H), 8.15 (s, 1H), 7.74 (44, 1H, J = 7.67 Hz), 7.64 (4, 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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7.54 (dd, 1H, J = 8.66 Hz), 7.41 9d, 1H J = 1.24 Hz), 7.14 25 (s, 1H),
2.30 (s, 3H). MS: 343.03(calc); 344 (obs.) Ex. 811 1H—NI\/R(d6 dm;o)S 11 8
(s, 1H), 9.7 (s, 1H), 9.2 (s, 2H), 30 8.8 (s, 2H) 8.12 (s,

1H, J=8.62 Hz 7.57 b 1H), 7.52 (d, 1H, .73 Hz - 1
) (s( gk§ . K%ss (M il) Calculated égL quggggggi FD

7.16 (s,
279. 8. 35%80’1%8JUN 2003 WD 00/ 35886 PCTI US99/ 30302 EX. §€E’U599’3°3°2
2-(3,5-Di chl oro- 2- hydr oxy- phenyl ) - 1LHExnd8k8- 5- car boxam di ne 1H NVR (CD30D

S 8.14 Hz 1H_J_5 = 2.7 Hz), 7.63. (d, 1H,
3 8. 1- Hz. )(ﬁfq@;‘ ‘%ﬂd HYS )7 ; ‘S'(qf”Hzﬁ 57 4G, THH, Ja-—8247114§>)
(70%550I (s)SIT)sz I\(Ea L9, QJ(ﬁagC4%Hz$l9 7. (obps ) . 1HEX 88]3:_33 1&31H1 AIVR 7 T

nso S S,
1M, 8.2 (5 2 #62(" %H%d @H I hz?%zz’% %sagll-(i)s 72}6)'(d9 géh) 95} -
~.8.56 HA 2HE5 1gdd, (gH 18) =-8.67" Hz) 7.46 (s, 1H) 7.2 (s, . Mass

" (ESI M +1 I 137 1 1H—NNR de-d 8

:( 11)7 (;,Miﬁ)@, les@seﬁ 13 %a%ulgb%d g%%% o%% 7%,% H (S( 1H)mso) |
7.6-7.4 (m 2H), 7270(m 5H), 699(d 1HJ 05Hz)686(d 1H, J
= 1.32 Hz), 20 4.1 (s, 2H) i 2.25 (Bx. 31:;&5, 2.15 (s 3H Mass (ESI) M +1:

| cul at ed;.. 369. 46 ggs.: 1. EX 81
2- (3, 5-Di f FOPE 2(hy 69§5phe1rﬂyi% <1%+|¥Fﬂb4 69 515 48 hoRHNI dBné (25 BB 287, 1

(calc.)a 28718 (69bH)., 7.85 (4, 1H, J = 1.64 Hz), 7.62 (d, 1H, J =
8.51 Hz), 7.52 (d, 1H, J = 8.45 hz),. 7.25 (s, 1H), 7.3-7.2

; (m, 1H), 7.05 (d; 1H, J = 8.73 Hz). |

(> o Mass (ESI) M'+1: Calculated: 265.12, Obs.: 285.8

15 Ex. 826 .
~ 'H-NMR (d,-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)d: 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.

A
L

(.

Ex. 828 2-(2-Hydroxy-5,4"'~-dimethyl-biphenyl-3-yl)-1H-
indole-5-carboxamidine
'H NMR (DMSO-d,) 8: 9.15 (s, 2H), 8.75 (s, 2H), 8.65 (s,
30 1H), 8.21 9s, 1H), 8.13 (s, 1H), 7.63 (d, 1H, J = 8.66 Hz),
7.54-7.51 (m, 2H), 7.43 (4, 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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Ex. 816 1H NWR (d6-dnmso)S :-11.7 (s, 1H), 9.75 (s, 1H), 9.15 (s, 30 2H),
8.69 (s, 2H), 8.19 (s, 1H, 7.82 (s, 1H), 7.57 (d, 1H J = 8.57 Hz),
7.55-7.4 (m 2H), 2.25 (s, 2H). Mass (ESI) M +1: Cal cul ated: 420.98, Cbs.:
424.6. 35 151 16JUN2003 WD 00/ 35886 PCTI US99/ 30302 Ex. 817

2- (2- Hydr oxy- 5- net hyl - 3-t hi ophen- 2-yl - phenyl )-1H i ndol e 5- car boxam di ne
1H. NVR (DMBO-d6): 9.12 (s, 2H), 8.70 (s, 2H), 8.11 (d, 4:§z Jw\](])?gm}gl—h)

f 70 7.77 7.63-7.46. '(m 5H), 7..24- (d, 2H J =
2.32 @ "1‘3%3)}“85 MB: 347.11(calc); 348.0 (obs.). Ex. 818 %%)""iﬁ%?

(d6dmso)8:118(s 1H),99(s .929(8 2H), 87(s 2H), 8.2 (s,

1 8.0-7 3 2. . Mass ESI

'_ Ml_D+1 Cal cu{{a&g}& &9D¥§O)O§s 4Q)3) éd ﬂé" ExJ 81@ '17ﬁ-)l\||\/|5 -(7:% 6%0)13 12)0 |
| l(787'6 _(F?j i07 (-34(5(dd1H)LH8JB=(58 7240 .2.8) 157(s4 1Hh, 957(g531§9)%H386§|Z)
847 hz), ﬂﬁ 24“3 ng?ﬁMasg 59%5& iH (galtuﬁa%’éd 84(5163 obs. OBE) v

409. 8. Ex. 88ZF zs(zzmdr@xm phen-Aiyl )16 57@ni ¢j ntiindol e, 8hy s octrpri de 25
H NMR (DVBO-d6) 8: 11.6 (s, 1H), 9.16 (s, 2H), 8.96 (s, ~..,~ 1H), 8.15 (s,
1H), 7.74 Miss Bioipr= (M+@Y) HeFalpudated: BRY.02;=0Bs66 B3P.57.57-7.35 (m
5H), 7.25 (dd, 1H, J = 7.67 Hz), 7.12 (s, 1H, 7.11 -(t, 1HJ:767Hz)
M5 327.14(calc.); 327.7 (obs.). 30 Ex. 822 1H NWR (d6-dns0)8: 11.7 (s

1H), 10.3 (s, 1H), 9.1 (s, 2H), Ex. 830
'H-NMR (d,-dmso)d : 11.7 (s, 1H), 10.1 (s, 1H), 9.15 (s,
; 100 2H), 8.7 (s, 2H), 8.1 (s, 1H), 7.62 (4, 1H, J = 8.65 Hz),

7.60 (s, 1H), 7.5 (4, 1H, J = 8.64 Hz), 7.1 (s, 1H), 7.0 (_—)
(d, 1H, J 8.46 Hz), 6.9 (4, 1H, 8.0 hz), 2.25 (s, 3H).
Mass (ESI) M'+1l: Calculated: 265.12; Obs.: 265.9.

15 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 (4, 1H, J = 7.5 Hz), 7.63
(m, 2H), 7.53 (m, 3H), 6.67 (s, 1H). MS (+ESI); m/z 280.1
20 (MH+). calcd. for C,H,NO,; m/z 280.1.
‘ Ex. 837 .
(- 'H-NMR (d,-dmso)8 : 11.8 (s, 1H), 9.25 (s, 1H), 9.15 (s, (0
2H), 8.7 (s, 2H), 8.08 (s, 1H), 7.57 (d, 1H, J = 8.46 Hz), '
25 7.51 (4, 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'+1: Calculated: 433.10, Obs.: 434.0.

30 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 (4, 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 (d, 2 H,
33 J =7.6 Hz), 6.03 (s, 1 H), 4.21 (s, 2 H), 2.20 (s, 3 H).
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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 +1: Calculated: 375.11, Qbs. 376.0. 152 1 6 JUN 2003
WO 00/35886 PCT/ LS99/ 30302 Ex. 823 ' H-NWR (d6-dmso)8 : 7.28 (s, 1H), 7,57

d, 1H;J=84Hz) 7.62 (d, 1HJ = 8.4 Hz), 8.19 (s, , gﬁ; 1H
(: 1.2 Hz), 8.61 (d, 1H, J'= 1 Hz), 8.84 (s; 2H), 9.2151915_?6~§~J ,9632.3

f 1H) . 00358§6) M +1: Cal cul ated: 375.2, Obs.: 375.6. 'EET/USﬁosﬂal- III:\_/DR
. 2 8 s, :
(7 85d2nc;10) f»H«s §t§&>(@a1éH§f?x7%€%§szaér§:o H)478 %8 F%ﬁnd)HiVﬂ-% QQ g g

8.45 hz) ,. 7.25 (s, 1H , 7.3-7.2 (m" 1H), 705(d 1H J. = 8.73 Hz).
Mass (ESI) M +1: Cal cul ated: 265.12, shs.8e#£85.8 15 Ex. 826 "H NWR

ESHG g”I_DBO) SM§ %H%ﬁg‘? 31'% @a%ﬁat«%@ 3(?971(3 pgH) SasofE ()S le)l 8'0’7'4_ |

Cal cul ated: 401.06, Obs.: 401.9. 20 Ex. 827 "H NVR (d6- 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, _-1_.HUT1L';T3 64 Hz), 7.4 (s, 1'H) 7. ilzx(sazéH) 6.9 (s, 1H), 2.24 (s,
3 25 Mass. 279. 14; . 8. :

| ZH%Z Hydr.oxy- 5, gamHPHEfiﬁyl ofi pﬁgﬁylp\‘se?fa?tll-l—anﬁ’aB’r@lS %8 bosaath nas -
NVR ( DMBO- dﬁ)uSltérﬂiS ofs, p12¢-l)ea=8e§5 ¢BicBHpl18: 66 6£5gn30idkht o2& 9%, 1H),

5105 (g, e TpfSgbtnslly Jo Pelhgl). Rl Sl LG 20
2 36 (s, 3p.|5mlu§eg3 {.ghlgH):lon ' of uroklnase (uPA) which has been
postulated to have therapeutic value in treating cancer.

| The compounds of this invention are also useful as

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 venous thromb_osis, deep vein thrombosis, thrombophlebitis,

arterial embolism, kidney embolisfns , 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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J

MB: 355, 17(calc.); 356.1 (obs.).- 35 153 16 JUN 2003 VIO 00/ 35886
PCTI US99/ 30302 Ex. 829 H NVR (D6-DMSO) 7.03 (d, 1H, J = 8.75), 7.25 (
4 (dd, 1H, J = 8.75, 2.3), 7.54 (dd, 1H, J = 8.59). 7.63 (d, 1H,

1H).

(s,
1H),
(d,

7.3

= 8.59),

2H) ,
(bs. :

.10.76
330.

7.5 (
1H, 8.

265 9. 15

8. 80

 7 53 (m 3
CL6H14N302; m z F28BOF. Er. @87ErminatifnR (wEraimswie .
. (S

1H) ¢

8. 46 Hz)

~7.05 (m

3-(4- mtro,I%en Il) 2 (s3

7.98 (d, "1H, J = 2.3). 8.13 (s, 1H), 5 8.. 86(s 2H) | 918(s

S,

(s, 1H), 11.84 (s, 1H). WMss Bioion (MH): I:ﬂ@& 266%
5. Ex. 830 1H-NWR (d6-dns0)6 : 11.7 (s, 1H) 10 5
10 2H)w080/:758§§, 2H) 8 1 (S 1H) 7.62 (d 1H = 8. 6$ch4h)sg9/3<730§06(3

d, . 1H, 8. 64 1 ( %7 1H J =8 46 H
Gq#lzl)blt?rzﬁ sln atNﬁ%s %s ESPY PE&P&ted Thegrqsul
o tlrﬁ336 R e (ks s dVER (fje Ginhlibidrys cortdtark 18 1(<5
8.12 (s, 1H), 7.77 (d, 1H, J = 7.5 H), 7.63 (m
ﬁ)&” 6.67 (s, 1H . N5 (+ESI) : miz 280.1 20 (MH+). cal cd.

25751Pd ), 7.44 (d,” 1H,

2H)

for

ipl. 80( syM1HFri®. 25 '
Z'H)S; 8&:c?ntﬂas.l.nl am8. 98c{ S SlH)nM 53@12 d 1?"5%7 '25-

' gyeen-g0.d, aﬂq '35 1“@‘1 ﬁ?}‘ ‘4.1 Yalues) ob. 221 (%png)wemss
(ESI) Mi+1deCalrtiinaidcedy 433.ckinddss-3 MBhuhamd3FdtoB4a (Haematologic

5-net.

phenyl ) - 1HN o5 EaY bgiam' ggAEygrfaxﬁﬁc(t?; %_‘Zthm&sgraﬁ 8(41 (@M) 1 H,

9.24 (s,

8. 04
Hz),

a

6. 03

15

20

25

1iH), t@ellpresenzel—l) of8. 20 (dnhPbiyorg. 06 HydolysisJ of 7. 6hetr)

(s,

405 nm for ive mlnutes The enzyme assay routinely

vielded 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. _ _ .
Urokinadse 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 chromogénic substrate 1is
followed spectrophotometricaliy 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 pfogram (Batch Ki; Peter Kuzmic,

BioKin, Ltd., Madison, WI) were used to determine Ki app.

30

35

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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WD 00/ 35886 16 JUN 2003 PCT/ US99/30302 WMs (ESI) Calc for C23H19Br N4O,
478. 08, Found: M+ 479.4. Ex. 843 Mass (ESI) M +1: Cal cul ated: 309. 1, Cbs
309.7. 5 UTILITY Conpounds of the present invention are useful as
inhibitors of proteases, which play a significant role in 1pgthHJN 2003
progression of cancer. Their i-nhibitory activity includes inhibition of
‘uroki nase (W®AR§A%86ch has been postul ated to have ther apeuPCEUSA30303 n
treating cancer. The conpounds of this invention are also useful as
-anticoagul ants for the treatnent or prevention of 15 thronboenbolic

di sorders in mammal s. The term "t hronboenbol i c di sorders” as used herein
i ncl udes arma@rliealzv or venous cardi ovascul ar or cerebrovascul ar

t hr omboenbol i ¢ disorders, including, for exanple unstable angina, first
or recurrent ischemic attack, stroke, atherosclerosis, 20 venous
-thronbosh*, d&zp vein thrmﬂb05|s t hr ordzogphl ebi-fi s, arterlal enbol i sm

ki dney “entpol i sns, and pul gnbol i sns. -The] anti-coagul ant effect of
conmpoundsjof the presentI{m ntlon |éKbéW¥eved to be due to the inhibition

of Factor [Xa ghk%a), Hactop.sila (AVITa), and tmonbin. 25 Sone of the

conpounds-Qi—Lhe—pLesenL_LnnentJn show selectivity between uPA and FXa,

W th respgct &6t hei r |ﬁhﬁ&1tory properties. The effectiveness of

conmpounds [of 2&Be present 1nventign. ag . ughi bit¢rs of Urokinase and Factor
Xa i s det } i } ubstrates-and}30 purified U okinase and

purified hunmafiFactor| Xa “r pectivelyp'?ﬁe rat%s of hydrolysis by the
chronogenijc s8bgatrat €s meresneasured bobblen the absence and presence of
conpounds [efsthe—preasent ert-g- Holys+sqof the substrates 35 result
in the release of thg - ﬁAO Lety, MM|%F?$% nonfi t or ed

spect r opht onBf7i cal I}y by 2v&asuri g t he. 03hr easé¢

860 0.004 5.4
5
Definitions
The compounds of the present invention may have
. 10 asymmetric centers. Compounds of the present invention
containing - an ~asymmetrically substituted atom may be .
isolated in optically active or racemic forms. It is well

known in the art how to prepare optically active forms,
such' as by resolution of materials. Many geometric isomers
15 of olefins, C=N double bonds, and the like can be present

-~

in the compounds described herein, and all such stable
isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present
invention are described and may be isolated as a mixture of

20 isqmers or as separated isomeric forms. All chiral,
diastereomeric, racemic forms and all Qeometric- isomeric
forms of a structure (representing a compound of Formula I)
are intended, unless the specific stereochemistry or
isomeric form is specifically indicated.

25 As used herein, the following terms and abbreviations

have the following meaning, unless indicated otherwise.

157



I n absorbance at 405 nano neter (nm. A decrease in the rate of absorbance
change at 405 nmin the presence of a 155 16 JUN 2003 WD 00/-35886

PCT/ US99/ 30302 inhibitor is indicative of enzynme inhibition. The results
of this assay are expressed as the inhibitory constant, Ki app. Fact or Xa
determ nations were made in 50 MM Tris 5 buffer, pH 7.5 %Oéal ni ng.
NaCl,. 5 nmM CaCl2, 0.05% Tween-20, and 1.5 nM EDTA. Val ues pZﬂ @ere

det er i nedvmoo’;dsggavm ng 2-3 nM human Factor Xa (Haenmat ol ogic ];%9%439 I es,
VT, USA) to react with the substrate (1 mM in the, presengg

i nhi bi t o . Hydr JBPsiteTst "PRe r&géhrlcﬂmg‘efrﬁred%@bis@raepreseﬁbl bFowetllently
spectrophonﬂﬁﬁhﬂ(ﬁﬁﬂﬁﬁéﬂs‘%ﬁh@m1396 HaﬁhEE@UBESréEE% ”@%ésééllve

routinely ~=----~~ ear r essj on curves un
condi ti ons. lr%gredlleﬁl ti % d%%’lﬁ yIme rrE]ﬂFs pé'&ld(?lhllgatje‘éi P@@W%ﬁéepﬁégr ess

curves by at:dqanematrmn@]ruadrysmsbmeogramr\(eaaé@é\e Ko g Mra&@wzmhgregh@gtn

Ltd. di ) sed m a 0 ase _in I bi tion
det er mlvgat ?{)Hnbsu rv\%'/erleﬂveng ‘elgl BQ?Tﬁfhgé 1§PH§%)BP‘E ﬁ%l teghpsgypes
Tween- 20, &NSHPo, &Rt | PBEM Sk&ﬁéeﬂ? nMWNEDTALE huarei. Ur okThese (teoMﬂq&escan
Di agnost i cgendalT u@@)fVaémg@o &K e AR ¢ et d. I g.20
nM human U?oeki ngs yto r; gt W th ﬁl g%acﬁrdﬁe&sﬂbs {Fg%lgg %y élrr{z/?%ﬂ
Cent er chem®“EFP°U88A) in fl?‘n%s‘f)r eg‘é’ﬂd& UNGREBREG gr’SRi-lfRﬁ yshaweyer he

chr onogeni ae&mstraaEe | origdnledwed Bpect + opadt orrgtrrouml ly B 40§ouaghéor
f1ve 23 Bukasu1TbecRnaS A% [ OUbLBALK o] Bl i Nest. BEORLESSI o

curves under these condltlons mt gei &y ne
kr om t he prlogmsdadeycpapoupdsa wherain andlv@sioxypr cgniadif®at ghakidiket er

uzmic, Bieeking, théboxMBdbsen, aVElmiere Wsedd Q LeieiiEne Ki app. 30 Tablfe)

IV Iists inhibi n_constants 0 representati ve conpounds of
t he present mvg%gfif)lﬂ. ?’ﬁgﬁ‘éaliy acpcpegtab{e saltss 1s as understood

by one skilled' in the art. Thus a pharmaceutically
15 acceptable salt includes acid or base salts of compounds of
Formula 1I. 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,
20 citric acid and the 1like) salts, quaternary ammonium
(methyl iodide, ethyl iodide, and the 1like) salts. It-is
understood that the pharmaceutically acceptable salts are
~non-toxic. . Additional information on suitable
pharmaceutically acceptable ' salts can be found in
25 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
30 that the description includes instances where the event or
. c1rcumstance occurs and instances in which it does not.
For example the phrase "optionally is substituted with one
to three substituents" means that the group referrea to may
Or may not be substituted in order to fall within the scope
35 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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values\afe for uPA and FXa. 35 156 16 JUN 2003 WO 00/ 35886 PCt/US99/ 30302
Table 1V Ex. uPA FXa Ki MKi M 110 0.51 116 0.651 258 0.46 291 0.85 0.85
802 0.26 0.000618 820 0.065 0.298 877 2.5 0.033 860 0.004 5.4 5

initi The conpounds of the present invention nmay tric
Definitions np p _ on. WEMW

- centers. Conpounds of the present invention containing a
substi t ut ek}’%ﬁO@ﬁﬁ&ﬁay be isolated in optically active or ragefiuSodisasgss. |t

[ ho p acti e forms, such as
by resol ut 1 gn B Ft SF1 1%, NERY:ROneLE o eongriatstediaten sl npPfisl Con
doubl e bond&l %FH%Fth% PPReew#e@@dpr@s'ei\tthat\ the suh‘pbﬂﬁdsldﬁSEéstds

herein, -andiral %@%Bra%ﬂﬂmboﬁﬁ@nﬁr$nﬂﬁﬁ Eﬂétﬁﬁpkﬂﬁﬁﬂeh@ t;h résegt
i nventi on. trans geometric | SOMers o & "compounds o1 -1 hé Bt esent
i nvention a‘??berblegcrmfgﬁogﬁ SmeS? heF S oP4OBY 8% ea m&lm%dof ZOOPSDmls or

as sepabat exhbissoinerdreS'or ns, Al lurchégal , o@h@ﬁ”@g@orrerltrgdlgﬂcégn COL%%gB and
~all tr f structure representing a

I%or mngagrr}e)r rﬁiéé i nt glntglgd é)é %tgésdt £ p8c FF P Ps FEREIEheRFs Oty Hor N(IPSdH'erI c

formis speci RPgal. h§lpaan«:ataétvl 250A€, s exly by eaﬁkyﬂh@sdb}dﬂmm teier and

abbrevi ati % bGawaibhed/ol 1ewkng pRagi nlgre‘lilnl esnidiigl ca&)%c]i_,aot Qgrvm sga

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-
Acetimidoylamino-cyclohexyloxy; 1-(1-Imino-ethyl)-

(E, . pyrrolidin-2-ylmethoxy; 2-(2-Hydroxycarbonimidoyl-pyridin-
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,COOH; O-
pyrrolidine; C(O)-(CH,),,-imidazole; SO,~-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-SO,-alkyl; NHC,-C, alkyl; N(C,-C,), alkyl; CF,;
C,.,, alkenyl and C,_,, alkyl.

- The term "alkyl", as used hefein, 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

L 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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157 16 JUN 2003 WO 00/ 35886 PCT/ US99/ 30302 The term "prodrugg" is i nt ended
- to represent covalently bonded carriers which are capable of releasing the
active -ingredient of Fornula I, when the prodrug is admnistered to a
manmal i an subj ect. Rel ease of the active ingredient 5 occurs -in vivo.

Prodrugs can be prepared by techniques known to one skille Qﬁ
These techniques generally npdify appropriate functional ?cﬁjpéuht@v ven
conpound. Ih@@@ggﬁ@ified functional groups however regener béﬂﬂ?l

functional grou routine 10 mani pul ation or in vivo. , Prodrugs 0
conpounds anFBEHﬁP ed| threpuge Eonpéemis atrdoai momoydidxy oramiidymdic

“guani di no, hadirB86arbahbawylite Qﬂn&ﬁﬁ'f@'é@tgéﬁgfl sﬂﬂgtitﬁged wEFh an
"Pharnaceutlgﬁgﬁy accept abl j S as understoo one_ski in the

alts"
art. Thus a& n8E&YPI cal |§1’i SR P GbFEARRL S| hEF&H@g S¥FdCoPTORYd ;sal t s
of conpoundsyolo Hoexwila Icydld upenayilve amanpdyesl of bplﬁgarmceultné:altle}fm

accept abj ¢ o2l s cal DELA! nackdn. (bydeaahiari geaci.y, hydrobroni ¢ act d
Sa

phosphori ¢ aci and t ganic acid |c acid, propionic
acid, glutamc a@hﬁ Eer@ﬁtrl aC|énénd"ﬁﬁwlﬂhkeFSSauSsﬁ qharennaryare

arrgonl um d(ﬂﬁtéﬁ&edoﬂﬁdgepgbgfﬂlt' de@%?g.?%;yigllstglﬁgé gr@'lehﬁr?g#stl%uted
rmaceutic -
xgd?{?gﬁgl Fﬁ$%}ﬁﬁ§f§ﬁf%n gﬁ?tﬁﬁ? ¥S§aFﬁh€€utP@&PPFa&éEEEﬂéﬁﬁétgéﬁﬁs)can
be found ins2% Rémw ngfoutse@har memdetriechl ﬁbnenpesblrhr?ﬁd tﬁwhﬁycllc
i ncor por.a erein
py-ref eibnce craptrauty raficdh Jdfgrd SUha D cpbooll B A inaticat e

by-reference, Cg;lonal or "opt ans
escri bed ebEhes aE%Y@uﬁﬁﬁaﬁéésw@FQNPhﬁwvho(Pbbcunaphnhyl30anhhratpé

descripti orgrw;bslﬂeananﬁagecfaﬁymher Q[tt hes eyead P&&ﬁé&&%x&é‘@cﬁh«gc a”d(_)
- instances ip ch |£eg qﬂd? ‘o E npl$ the ph rasg opt 1 ona y TS
substitut ed W A°OHE ee8y QFVF &ft's" AE&EdddenatArhe ¢ragop-'r eferred
to may well as "cyclo alkyl" groups, which are defined above.
15 "Halogen" or "halo", as used herein, represénts Cl, Br, F
or I. '

As used herein the term "bicyclic heterocyclic ring
structure" is intended to represent a stable 7 to 10
membered bicyclic heterocyclic ring which is partially

20 unsaturated or unsaturated (aromatic, i.e., heterocaryl) and
which consists of carbon atoms and from 1 to 3 hetero atoms
selected from S, O, and N, preferably nitrogen atéms. The
nitrogen and sulfur atoms can exist in their respective
oxidized states, while the nitrogen atom can also exist in ;-)

25 its quaternized form. Illustrative examples of the bicyclic :
heterocyclic ring structure are 3H—imidazo[4,5—c]pYridine—
2-yl, lH-imidazo([4,5-c]lpyridine-2-y1, 3H-pyrrolo(3,2-
clpyridine-2-v1, 3H-pyrrolo(3,2-c]pyrimidine-2-y1,
thiazolo[5,4-clpyridine-2-yl, - oxézolo[s,4—c]pyridine—2—yl,

30 4H-thiopyrano[4,3-dloxazole, 1H-indole-2-yl, - 1H-
benzimidazole-2-yl, 2,3-dihydro, 1H-indole-2-y1, ©2,5-
dihydro-thiopyrano([2,3-blpyrrole, thieno[2,3-clpyridine,
4,5edihydro—lH—benzoimidazole—2—yl, 1H-
pyrrolo(2,3clpyridine, benzooxazole, = 4H-thiopyrano([4,3-

35 b]lfuran, 4,5-dihydrofuro(3,2-blpyridine, 1,7-dihydro-
thiopyrano-([2,3-blpyrrole-2-yl, 1,4-dihydro-thiopyrano-
[3,4-d]imidazole-2-y1, and 1,5-dihydro pyrano[2,3-
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or may not be substituted in order to fall within the scope 35 of the
i nvention. Thus the term"optionally substituted" is intended to nean that

any one or nore hydrogens on a  designated atom can be repl aced WIZdh
selection fromthe 158 1 6 JUN 2003 WD 00/ 35886 PCT/ USQQ@:? fat ed

group, -pro ‘gg?g é{ggt t he desi'gnated atom s normal ‘val enc S not exceeded,
ard that th& dUB¥Ptution results in a stable conmpound. Wh&QT(URI9/30302

substi t uentdliisnidrzo e=Q-yl.hen Pt hydy Ogeaieeﬁedt hfhaaé OfPhdne Eﬁ@' aE&‘EJal
"Optional {.suhstitHeptse gn Ss _ot, hert se indicated, are ependently -
sel ect ed from a group consrst ﬁﬁ‘ of H; V\dN? ??ro‘f\@le hﬁ?‘S@@ﬁs fylth@CS 10
cycl o al kylthaibretiengatend tah-‘eRmJt QETECENID tare®E drvthdy .ea; plaéméii-ﬁéa par a
or neta phagr [ o] ohex | oX 1-

il ReebebByd1yk &%'mf Ié{!}{}é?tlg%éf% Sy se 1d ] §Po ijo

| m no- ethyl e i n- y oXY; m no- ) py

Ani no?3- ﬁrzﬁ"ﬁﬁpsdijt clig W&r%ytfdﬂcarﬁlﬁ@- c%tmum‘tebz}elsom,mprls:mg a

(1- In1no&abhyhémb¢@§dOfiﬂgnaﬂdYbﬂﬂth%Ymembered rlng fused together

(2- Flydro%cq.gboghg}:doy%ig ridi n- ony) eth OX\é D cyano- %%enoxy SC
4 al kyl &Ry1,E 0,h8¥q 0 wByr r%?mra%e atoms.

0) CH( NH )Iléﬁsazrat@o@) CH( Sue+&ph; @@0) CH:t(é\IH lbﬂsiz@ﬁwa 0- wy@u@n ne;

(

2-
1-

2-

1-

o

C (O - (CH%)tel:_o d1;igaz 0 2; Idl
5o {) ke cy né?.ﬁo%'/ﬁa%} %ty(xﬁltlﬁt}(‘le)spyra}%l 4 neixado??ﬁe# -
2, 4, 6- ARG BT 2530 yl met hoxy; NH S02-al kyl ; NHCL- 04 aI kyl ;

N(C1- C1) 2 al kyl TheF3terfi2- 1ﬁeaékeayy1andlgil A alded - chhe Ashm @Myl ., as

used her ei & nte d.to ncl ud hed and strai ht chal n saturat ed
El'hyg)r ocatfabon‘?lggrtgups ﬂ%%Fﬁ 19569P4 brar¥d" speti [dafd

i phatic
(ﬁurrber of &BPNEN rat onsheréimstons i v exxwrpal esfof thdi cdarbdic! udeombutiare

oL L o B s ipbrors st SR B g

sec-butyl, . t-butyl, ent
i ncl udi'é/ B F5fRcRed @ L'(ﬂ"‘PSSt ré‘?@ht eXh8tn Hylr oekeon ghempcailyng addeved nor e

oxidation states. Thus a Sulfur (S) atom can exist as a
sulfide, sulfoxide, or sulfone. - Preferred heterocaryl
groups are six membered ring systems comprising not more
than 2 hetero atoms. Illustrative examples of preferred

20 heterocaryl groups are thienyl, N-substituted succinimide,
3-(alkyl . -amino)—S,5—dialkyl¢2—cyclohexen-l—one, methyl
pyridyl, alkyI theophylline, furyl, pyrrolyl, indolyi,
pyrimidinyl, isoxazolyl, purinyl,. imidazolyl, pyridyl,
pyrazolyl, quinolyl, and pyrazinyl. The term

- 25 “he;erocycloalkyl" means a stable. cyclo alkyl group
containing from 5 to 14 carbon atoms wherein bne or more of

the carbon atoms is replaced by a hetero atom chosen from

2
S

N, O and_S. The hetero atoms can exist in their chemically
allowed oxidation states. Thus Sulfur (S) can exist as a
30 sulfide, sulfoxide, or sulfone. The heterodycloalkyl group
can be completely saturated or ?partially unsaturated.

Illustrative examples are . piperidine, 1,4-dioxane, and

morpholine.
_ As used herein the terms “heterbcyclyl",
35 "“heterocyclic" and/or "het" are intended to represent a

stable 5- to 7- membered monocyclic or 7- to 10- membered

bicyclic heterocyclic ring which is saturated, partially
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30 unsaturated. carbon-carbon bonds which may occur in any stable point

al ong the chain, such as ethenyl, propenyl, and the like. The term

"al kel ene" represents an al kyl group, as defined above, except that it has
at |l east one center of unsaturation, i.e., a double bond. Illustrative 35
exanpl es are butene, propene,- and pentene. The term "cycl Kyl T

“cycloal kyl ring", "cycloalkyl radical" or "cyclic hydrocagf)@nqud?iw es

a saturatedypigoRaséi @l ly 159 16 JUN 2003 WO 00/ 35886 PCT/ US99/ 30302

unsaturated three to fourteen carbon nonocyclic or bicyclic PHIHFBELIBon
moi ety whi cirgatwisitiegnal 9y vobstirated watomatia) Kywhdkcbupcondd sis r aki ve
exanpl es i nedrbd @I PEOPYE CYHP Xyl 0 | . _and cycl o_butyl.
The term 5 " alcﬁ:oseéé" as used herein repr eg.erﬂes%)é%l&lgg&g%kgifl.ge?ﬁﬂéFBE?ﬁs' "Ar"
and "aryl " S&& TBi R FFUP| RAAFIIEING r 0fr eséht @ @rwbl 8. subShet ut ed

or b’unfsubst irtitttregyen( ca::idfl echbv&lmﬂiﬁOh@g@U egtgﬁsa%élppgkgggl :i3h- EBEir
substit yt eqd | 0 .t een menbere no-, bi- or tri-cyclic
hydrocargbo%e?sf %ggyrecg}&ﬁltsz%ﬁdg} SC%I?”%% 'an%ﬁd’?ﬁb@ﬁoﬁt’(ﬁﬁ%? mnoydeant bee
exanpl es arEtafdedl tEPH)ts naghdent, gaouip acty| angr dusroatdndi Per adybon |t

I s al so i ntgrgednibat b r " cle” "carhocygclic" include
"Ar", "aryl" as i Qg"lii:%clmé1 al %ﬁawg%oéu%%%%h a'?]%edé?l:ﬁﬁﬂcﬁﬁ ¥e. 15

wel |  as ycl qQ

"Hal ogen" d:rmgﬁald(?s,crégeés nedMeiMRY rRpr sYbAtitatedBon B aarbon Asr used
her ei n 't he nfidmogehi @tun cifiettdfedcyebultihgd cShpdehar §'s !§t£ﬂi§f‘de.%1{,]8 .
reprequt %-%trgggg 4oL 09 hrer%réi%%red lbel cyclic heterocyclic ring which is
partially 20 un aturated or unsaturared taPofBti%t theitshe®edba¥yizednd
pshi ch consiferd-of IfaiBorrafensednthitomhbnt ¢ hedtd D miridr S£l st f VO(T.TTL)
S, 0, and Ntopkefigr ' i trpgen d sul fur atons ca

B aphy ﬂbﬁ:é@ggﬂ}cqteor@xcérg&s A, Bﬁ§% %,I'}‘][er c?@%%e’a?%'fﬁf&%n

exist in their resggctive oxi di zed states, whi'l e

al so exi st 1 38% £EI308REr hPzERef BPRENEN - usthtati s cundergtesd ofhd hethe

bicyclic terms "heterocyclyl®", "heterocyclic", and "het" include the
15 terms *heteroaryl", "heterocycloalkyl" and "bicyclic

heterqcyclic ring structure" as described above.
.Preferred "heterocyclyl®", "heteroéyclic" and/or "het"

groups arg selected from 1-(2,Hydroxymethyl-pyrrolidin-1-
Yl)-2,3-dimethyl-butan-1-one, 3-Pyridin—2le-propan-l—ol,

20 N—(2,3-Dimethoxy—benzyl)—2—hydroxy—acetamide, 1-Methyl-2-
m-tolyl-lH—benzoimidazole—5-carboxamidine, 2-Methyl-
3,4,6,7-tetrahydro—imidazo[4,5—c]pyridine—S—carboxamidine, |
2-Amino—3-hydroxy—1—(2—methyl-3,4,6,7—tetrahydro—
imidazo[4,5—c]pyridin—5—y1)—propan—l—one, 2-Amino-1-(2- o

25 methyl-3,4,6,7-tetrahydro-imidazo(4,5-c)pyridin-5-y1)- 2
ethanone, ' _2—Methy1—4,5,6,7—tet:ahydro—3H—imidazo[4,5—
clpyridine, (N—o—Tolyl—methanesulfonamide, " 2-Methyl-
benzothiazole, 3-Amino-1- (2-hydroxymethyl-pyrrolidin-1-
yl)-propan-1-one, 2-Hydroxy-1- (2-hydroxymethyl-pyrrolidin-

30 1-yl)-ethanone, 2-(2-Hydroxy-ethyl) -indan-1, 3-dione; 5-
Fluoro-2-methyl-1H-benzoimidazole, 2-Methyl-1H-imidazo[4,5-
-clpyridine, : 2—Hydroxy—N—(2—morpholin—4-yl—ethyl)-
acetamide, 2-Methyl-1H-imidazo[4,5-b]pyridine, 2-Amino-1-
(3-methyl-piperidin-1-yl)-ethanone, - 2-Methyl-1H-

35 benzoimidazol-4-o01l, . 2=Pyridin-2-yl-ethanol, N- (3-Hydroxy-
propyl)-2-phenyl-acetamide, N- (3~Hydroxy-propyl) -3-phenyl-
Propionamide, N- (3-Hydroxy-propyl) -benzamide, N- (2-Hydroxy-
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heterocyclic ring structure are 3Him dazo[ 4, 5-c] pyri dine- 2-yl,

1H i m dazo(4, 5-c] pyridine-2-yl, 3Hpyrrolo[3,2- c]pyridine-2-yl,

3H pyrrol o] 3, 2-c] pyri m dine-2-yl, thiazolo[5, 4-c]pyridi nei;eé-yl .
oxazol o[ 5, 4- CJ %yri di ne-2-yl, .30 4H-t hi opyrano[ 4, 3-d] oxazol JUN 2003
1H i ndol e- Q4035884 benzi mi dazol e-2-yl, 2, 3-di hydro, | H i ndoper/gseblsess: 5-

di hydro-thiopyranol 2, 3:b rrole, thieno[2, 3-c ridine,
4, SYdi hy%%?’ﬁﬁfgéﬁ%i‘ﬁ%a%%%med%. . 1H( 4{)?¥@6P£§§¥P3§¥Mrbdrhmic
benzgo?]a_zl@lié, ﬂ:lértthb@myrlanoe[ghe’i’,% b%iHide?xf}rétﬁgh! dgg}g&ﬁkg, 2zRLyri di ne,
1, 7-di 3 I ano-(,2 s34 rrole-2-yl, 1, 4-di rq-thi opyrano-
[3, 4-d] ?%1'%%3%’3 lé’-gg% [, a(%d Hi'd%]"g‘% ﬁ?&P&rd#%&[‘é’ﬁé-‘PPéW%mﬁym%w,m
00/ 3.58864P@TPE89§f@GQbQXYd?¢MMme2-yI. It is prefernegdthatavaen the
total 5 nupbenuef - in: .t he heter I ce 1, .then

5 NUERELuetoRELRY P-BLOFF1 Al 4d) NS %-—ﬁfl&eg-%sp -DeREy )i

t he. heter oa%om; are not ag&acent t o one anot hér'.
het er ocy8FFEEPEAG: st Fulehh¥d - LBnbenzeimidszed esSmenrbosdmtitdnel | and
het er ocy@FHgdroxg-KBtnash thebercoNPFl dd@tmi§eX Menmbered ring and a five
menbered ring sed I .her such that.the two rings have two common
atons. ||| usﬁlgti \%glg%g‘;r}%l%es %Er‘f%téuﬁ?éf erTRF B Bl Ftonshet Eussheric ring
struct urslyferate teel kexmyihet't 10 benzi mi dazol e-2-yl. The term -
"heteggoaryl" is. intended to represent a ‘'stable 5 to 10 nenbered aryl
group ("aryl" as defined above), wherein one or nore of the carbon atons
is replaced by a IX {aqm sel ected from N, and &, The 15 hetero
atons can exi sty i gt hei chﬁi’&:alzgy al | oned, o0xj- on S 8. Thus a
q,-TSquur (S) atomc ilbt as—@—Rul fide, s.ug I su s Preferred
ups i te risi not nmpre than
Ke{/er"oaryl groups are
4

JBeteroaryl gr x peibered ring sy
2 hetero atoms. ||| istratidie exanpl es of prefer
thienyl, N-substituted succinimde, 3-(alkyl,

am no) - 5, 5-di al kyl - 2-cycl ohexen-| - one, nmet hyl

G1 1\\ o
. ‘I' s.Ma L0 ]
and "'§ < l Z:—R25
. \\ '.M ’
,/ 3
G; M

wherein G, and G, ipdependently at each occurance represent

§(0),,, NH, N-R¥, 0O, CR“, or CHRY¥; J,, J,, J,, and J,

15 independently represent CR"” or N, wherein at least two of

J» J,, J,, and J, represent CH . ; K,y K, K, and K,

independently represent -NHR', -NHR*, -CHRY, -CH-C (=NH) -

( NH,, or N-C(=NH)-NH, wherein at least two of K,, K,, K, and K‘

represent CH, ; M., M,, M, and M, independently represent -

20 NHR", -NHR™, -CHR", -CH-C(=NH) -NH,, or N-C(=NH)-NH,, wherein

at least twd of M,, M,, M, and M, represent CH or CH,; and R®

répresents H, halogen, -C,, alkyl, -NO,, NHR", NH-SO,-RY", -

OH, ¢, alkoxy, amidino, guanidino, -COOR®, or -CONHRY.

The variables R" and R* are as defined earlier. The dashed

25 lines indicate optional unsaturation without violating the
valency rules. :

The term "basic group" as used under R’ and R°, defined

earlier, is intended to represent amidino, guanidino, - -

C(=NH)N(R™),, 2-imidazoline, ~-N-amidinomorpholine, - N-
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pyridyl, alkyl theophylline, furyl, pyrrolyl, indolyl, pyrimdinyl,

| soxazolyl, purinyl, imdazolyl, pyridyl, pyrazolyl, quinolyl, and
pyrazinyl. The term 25 "heterocycl oal kyl" neans a stable. cyclo al kyl group
containing fromb5 to 14 carbon atons wherein one or nore of the carbon

atons is replaced by a hetero atomchosen from N, 0 and S T%eFmNggqa
.atonms can exist in their chemcally allowed oxidation stat e1s Mur

(S) can exi Wo aem3s8s630 sul fi de, sul foxide, or sul fone. The het,',%rrwg,g@ kyl
group can bhe conpletely saturated or partially unsaturated. 1llustrative
exanpl es &MEGinser ipiprridine di o4ahedraemy- Nrergiddirione. p#senistihdier ein t he

terns "hetaar;,@rj_yia yI yﬁ% Qﬁtneer ocycCld e r AR he&iﬁr%gdjiﬁéendedaﬁg

represent . (r)} - menher ed- m)nocycl I c_or menber ed

bi cyclic 3;}8’1%3‘9’ gIRHYL 1AeneaMing od, Baeft ieemgounds of Jthe2003
WO 00/ 358&6‘rel?,@ﬂtUS&9-l\BﬂBﬂZ>n ungatelr ahadedor u@;ﬁ.&@ ureied (piesmemc) . which
consi sts n a fr ne to 4 hetero at pendent |y

sel ectged r(':"(%r%t(g;£E %ou nggﬁ%rﬁl@gl nch(;]flo aeStlolrh’e rt@‘g’ﬁt&ﬂd the
sul fur heﬁéﬂ-ész&tee% can exist in their 5 respective oxi di zed states. The

heterocyclic ripp@ Mpgrhe «RAt@EAEd 44 C%s Rengent agsro%% %Lege¥eh§t:e{%atem

or- carbon, ato ich results In a stable structure er oc

rings desdP 5 8 FIRRPHRN S UHRE | FHEBgYomatukabon @pcerring ragmo at om
if the reaclitisngncehedundLi's falral)! th:.'Ehf: aJ;.Qa nsdhe@geiméd 4180 heLespryg! €.

can exj st J t e Qrm ferre t hat en_t he_total
nunbe)rfb of Eet éo%mﬁﬂf‘o%é{'ﬂﬂ% gﬁedﬁet eraoc§/%?1é 8 ce C?ﬂe\lgh HEOWE elat ons
(are not aBfiecdemissrone Hammerer& Row sPubdésbersd t:hat t {R98BEL NS The
"heterocyebyn’, urﬂﬁ%tt%'i:‘a‘iygm'lﬁo’ 2’ helg sf@duﬁiﬁ %ﬂ? 15t urtt[_rénc%%d to >

heteroarxl "het er C and "b|c erocycl1¢Ti
structure epLegent, |r§'é% alaovef%rpr ePEr e ﬁ‘é?EFUcm%rallme@m@Uymg c"
and/ or "hemino acids described above. It is further understood that
IS the term unnatural amino acid includes homologues of the
natural amino acids, and synthetically modified form of. the
natural amino acids. The synthetically modified forms
include amino acids having alkylene chains shortened or
lengthened by up to two carbon atoms, amino acids
20 comprising optionally substituted aryl groups, and amino
acids comprised halogenated groups, prefefabiy halogenated
alkyl and aryl groups.
The term "natural amino acid side chain" is intended

( to represent a natural aminoe acid (“natural amino acid® as e
2 dfined above) wherein a keto (C=0) group replaces the v
carboxylic acid group in the amino acid. Thus, for

example, an alanine side chain is C(=0)-CH(NH,)-CH,; a
valine side chain is C(=0)-CH(NH,)-CH(CH,),; and a cysteine
side  chain ' is C(=0)-CH(NH,)-CH,-SH. - The term “unnatural
30 amino acid side chain" is intended to represent an
unnatural amino acid ("unnatural amino acid" as defined
above) wherein a keto (C=0) group replaces the carboxylic
acid group forming unnatural amino acid side chains similar
to ones illustrated under the definition of *"natural amino

35 acid side chain" above.
It thus follows that a “N-natural amino acid side
chain-" substttuent and “N-unnatural amino acid side chain*
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groups are selected from 1-(2, Hydroxynet hyl -pyrrolidin-I-
yl)-2, 3-di net hyl - butan-1-one, 3-Pyridin-2-yl-propan-l-ol, 20 N (2, 3 -Dine
t hoxy-ben zyl) -2-hydroxy-acetam de, 1-Methyl - '

mtolyl -1 H benzoi m dazol e- 5- car boxam di ne, 2-Met hyl - ; JUN ZUUB
3,4,6,7-tetrahydro-imdazo(4,5- c] pyri di ne- 5- car boxam di ne, 1 6
2- Ani no- 3- hY¥? BY3E8B6 (2- et hyl - 3, 4, 6, 7-tetrahydro- inmidazo  perusessesez

4, 5- |- 2- A -
£ret hyIC] pyf]"gié}ntst‘#%%’y }b"i)(fq?r; %%Jggfapsexi%gfph. éES 9}) Q" etiianbhe L’ and
2- Met hyl - 3 b, 8572 Q@ucatpy wherdtin e o] 8rbgef ] BYE6MA(RS, is the annular

N- o- Tol yl agesl f | - jbenzot hiazol e,
3- Ani no- | - &2 ydroxy - yrro:v%él@rfl’l Zt aﬂrl vgﬁgatural amino
2- Hydr oxy? o&lywtlhynapyraél odi mniﬂ:tﬂray]l )axeirkran@élﬂd side chain

2- (2- Hydr dxy aetamneadawes i one BoiBuy®-2: (B d b penzol m dazol e

2- Met hyl i.m dazo[ 4 i di ne, r oxy-
acet am del'1 frm 4 |?‘Fi"%ja§f5?4n§tb‘}’ﬁylr iQF fEngtyyaheahine acid side

(3- net hyl Cblape'ndsnal; yme ekdranone=03- Nptdwb - b 3%,henzgididazo! 34: 94

. 2-Pyridi gedad - 8I g,1 Ida{ox%lﬂ ]ﬁ?opyl) 2- phenyl acet am de,

N-(3 Hydr ox pr op Eheny pr opi Y N-cysteine, is

N ( 3- Hydr x g@“é Nb hzGlg-&L. N- ( 2- Hydr oxy- 162 V\D 00/ 35886 16 JUN 2003
PCTI Ug99/ 30302 et hyl ) - 2- phenyl - acet am de, (4-Hydroxy-butyl)-carbam c acid
‘tert-butyl ester, (2-Hydroxy-ethyl)-carbamc aC|d _benzyl ester,

(4- Hydr oxy- pi peri din-1-yl) -phenyl - net hanone,

4-Br onp- 2- met hoxy- benzyl am ne, 3-Methoxy-5 5 trifluoronethyl -benzyl ani ne,
CN-(B 5- Di met hoxy- benzyl )- acetam de,

2- Met hyl - | H- benzoi m dazol e- 5- car boxam di ne, and 2 -Hydroxy-N naphthal en- 1
-yl ~-ace tam de. The follow ng structural representations further '
illustrate the term"het": 10 ~ G | 12

-
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"5 12 KRes 2a & KK3a MG:\ "M tl 2565 and R G M3 "2 wherein Gl
and & independently at each occurance represent S(O _2, NH, N R71, 0,
CR10, or CHR10; J1, J2, J3, and J. 15 independently represent CR10 or N,
wherein at | east two of J1, J2, J,, and J. represent CH; Kl, Ks, K .and K,
|ndependently represent -NHR10, - NHR2t, - CHRILO, -CHC ( NF}I)B J 3N—C
(=NH) -NH2 wherein at |least two of K1, K2, K, and K represent M,
M2, M awhAisi ndependently represent 20 NHR10, -NHR21, -CHRI10, . _CHC
-fNH) -NH2, or 2, wherein at least twb of M, M2, M3 .and M4
-represJe-ntg‘éR “‘@?@ﬁF%FIF_P%ﬂﬁgN_{ represents H, halogen, -Cl.6 al kyl, -NO2,
NHR10, NH S02-R10, - OH, C, -6 al koxy, am di no, guanidi no, -COOR10, or
-CONHR . The variables R10 and R2' are.as defined earlier. The dashed 25
lines indicate optional AsBaturation without violating the valency rules.
The term "basic group" as used under R- and R8, defined wearlier, is
intended to represént am di no, guanidino, - C(=NH)N(R10)2, 2-imdazoline,
-\ agfhaaseAatAly dbepthble LR (héredtVIRAAR VIO 00/ 35836 PCT/ US99/ 30302
am di no pi peridine, AP hydr oxy- N-ani di no pi peridine, N anidino pyrrolidine,
t et rahydrArpmesentSjl ne, and thiazolidin-3-yl-nethylideneani ne. The
compounds of the present invention were named using the "Autonont, a

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; providéd 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.1-Ph, N(R'),, CH,OR'",
C,-¢ halogenated a]kyl, O-(CH2)1.4-CO.-N(R1°)Z, SCi4-alkyl, NHSO,C,4alkyl, SO,-OH,
0-50,-0OH, O-S02-0-Cy4 alkyl, OP(O)(OH), or OPO3C\4 alkyl;
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5 Bei | stein Commander 2.1 Application, distributed by Beilstein. The. term
"natural anmino acid", as used herein is intended to represent the twenty
natural |y occurring amino acids.in their 'L form which are sone tines
also referred 10 as “common anino acids', a list of which § \lejNoz.[]ﬂﬂln
Bi ochem stry, Harper & Row Publishers, Inc. (1983). The term
"unnatural ;anj ng acid’, as used-herein, is-intended to represent the 'D-
f or m of tRe,RantaydRamdeabmc;entlmatwhmqmmmpr@s@nﬁﬁ SHs ORi {zé?dlogbm,ve. It is

Lzaafiﬁfgcz}g“dﬁéﬁmﬂﬁﬁp&%pé& SRt oR ey s SR erpoREbae rorm
of -t bR ?1?1@@ Oﬁ(@ﬂ‘cyﬂzﬁ'yl Bbﬁoff‘anptsbswtﬁt@& b{-d@%ﬁﬂléﬂt%ﬁaifnoﬁl‘iﬁchddr&' ude

ani no aci ds_havi n ene chains Shoytened or ehat hened E to two
yl

- car beyrlaakkyl O-6Gnns- b&l CH@)O—G‘(RTDIN&IOR , 6PH:) ondIR® )RSL@IZI)LA:IC@@& groups,

2l ey PR 2oty PSSR SIS BRI Pkl helogenat oo

i nt eQA@H,){ LCIGPNRIRH, G-(CRLYLAOBRINO- @Hﬂl Ahaat¥reloptichney amstuteds 25
df i ned above) wherein % keto (C=O roup [g& ages the car boxylic acid group
in tPDéC%ﬁ#Ylo {6Hh)14MNBs -COG-t-betyh @ %Hz)anr Ine side chain is C (=0)

cyot SRR (P RIS Spqlf sbiRa soblQ SRR byabi L ) G o730
am no- (&IHZ% soptivnahipbubistinged k(O 1144NH zalm-Pmﬁawmz ami no acid-

("un ur am no acid" as define ve) wherein a keto gr oup
repl &c@{ DveCRrNBxigtrakydrg capoling YR ?Bﬁ Hedrea@Rfionelly sy HH@‘% Betsi de

hai H??Ef definition of "natural am no
(gS agl cfl:ﬁséhal aqg?)gbﬁﬁfwﬂ%s -_Po OWs ?%’at a "N-natural amno acid

si de .chal n" substituent and "N-unpptural am no acid side chain" 164 16

JUN 2003 WD 00/ 35886 PCT/ US99/ 30307 ~q,

.: - . (CHa)o-4 ? s or

.; Qs .

| . - Va2 |

a 10 Ly

%O—(CHZ)@ —CO-NR (CH2)°.4—< r.

| . (L4 L

: . 14

- alternatively R? and R? taken to gether form

R® and R® independently at each occurrence represents H, halogen, cyano, C;4 alkyl,
C14 halogenated alkyl, NO,, O-aryl or OR'}; ' '
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substituent, which can represent Q Q, Q, Q, L', L', L' and Lis a group
wherein the nitrogen atom (N) is the annular ring atom substituted with a
natural or unnatural amno acid side chain (natural or unatu o.acid
side chain 5 is a defined above). The point of attachnent- b é\@dhﬂ{n@
nitrogen atom and the natural or unnatural am no acid side chain ils at the
ket o (C- ,9roup of the respective amno acids. Thus a N-natural am no

aci d, mkymdqpqmggentl)sat eactp qeutpnceeptasenty OHICE:SH, Nb, Cebalksl, JUN 2b03

CLAI A f JFormula |: A.B or eutically acceptable salts
ther@f"‘%@&f AolPaé s EYARQ 0RA bagic Bépe??ft%raeﬁ Sdinon | R R20 Re. RO
RO RE=NBINR'Ys mﬁﬁqﬁmﬁ? c&%)ﬁﬁz,& ﬂﬁmaxomdmﬁﬁﬂﬁmdm?ﬁéh&ach

occurrence are sel ected from C CH, such t hat | east one- of: X

and N-amidinppipesidines érirydrayyoN- amdr@n@qzmdelpﬂ, dsamidingpyoliding tetvahyded t hat ,* (i)

ot o "ﬁ%%%%ﬁ?%&&%ﬁaﬂw@%@@‘bm N T R GRS
Cl- 6@@@@%@@ g{& , O(CHZ) 14- CO- N( R1)2 sc1 4. al kyl, NHS02Cl4al kyl ,
- O SC2-0- C14 4l kyl , Sa%[( 2 or OPO3CL. 4al kyl : -166 16

JUN 2003 RJ independentlyra eﬂél QeRUBENSR denTesen o-aliGierhalo alkpharsent H,

SH, éﬁ%%tra&ﬁ{ il ‘branched or cyclo alkyl; ' :
R" and R independently at each occurrence represent H or Ci4 alkyl;
R? represents R%, Cy.4-alkyl, (CH;);.3-biphenyl, (CH2)1.4-Ph-N(S02-C1.'z-alkyl)z_,

[ (CHj)14-NH-C(0)-R*, (CH,);4-NH-SO,-R*, halogen, COOR",

' (CH2)1.4-Ph-N(SOZ-C1_2a1ky1) (CH2)14-NR™-C(0)-R?, (CHz)14-NR™-S0,-R%, (CHy), +-het,
(CHa)14-CON(R'),, (CH,)14-NR %-C(0)-NR'°R*, (CH,);.4-NR')-C(S)-NR'°R* or
(CH,),.;-COOH; | -

R?* represents R!° » (CH;),4-optionally substituted aryl, (CH2)o-4OR'°
co- -(CH2)12-N(R'?),, CO(CH,),4-OR" , (CH2)14-COOR', (CHp)o4-NR '), SOR'’, CORY,
CON(R'%),, (CH2)o4-aryl-COOR'®, (CH2)0.4-aryl-N(Rl°)2 or (CHy);4-het-aryl;

R? represents (CH2)1.z-Ph-O-(CH;)d_z-het-R”, C(O)-het, CH,-Ph-CH,-het-(R*%),.;
(CH2')1_4-cyclohexyl-R3‘ CH,-Ph-O-Ph- 30)l .2, CH,<(CH,0H)-het-R*, _
'CH,-Ph-O-cycloalkyl-R*!, CH,-het-C(O)-CH,-het-R*® or CH,-Ph-O-(CH,)- o-het-R30

R represents SOzN(Rw)z, H, NHOH, amidino or C(—NH)CH;,

R¥ represents R3°, ammo-am1d1no,.NH-_C(—NH)CH3 or R

R* represents H, C(0)-CH,-NH; or C(0)-CH(CH(CHj),)-NHy;

R* and R* independently at each occurrence represent R'%, (CH,)o.4-Ar, optionally
substituted aryl, (CHz)o4 optionally substituted heteroaryl, (CHz)14-CN, (CHz)14-N® 19,,
(CHy)14-OH, (CH,)14-SO2-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-lH-_caIboline; 6,7-dialkoxyoxy-2-substituted |
1,2,3,4-tetrahydro-isoquinoline,
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CGOOR10, CONR11R12, optionally substituted aryl, optionally substituted
heterocyclyl, C4-14 cycloal kyl-Cl.4 alkyl, Cl-4 alkyl aryl, optionally
substituted Cl-14 straight chain, branched or cyclo alKkyl, 1 2003
O (CH2) 2-6- NR1- (CH2) 0- 3-R24, NRI R (CH2)1-4-NR33R34, (CH2) 1 4&3&3

O (CH2)1.3-CO het, 0-(CH2)1.2-NH-CO-aryl, 0-£CH2)1.2-NR10-CO NR R33,

O

. O (CH2) 0- 2- C(O) NR33R34 O (CH2) 14- COORt O, O\ CH2) 1- 3- het - R32, O opti onal I y

substituted c Iky O (CH2) 1- 4- NR10- COO--butyI~ O(CHZ)l 4- NRl R33,
O (CH2) 1. - NRl M_alw optional | yssu i edaryl, O-substituted
cycl oal kyl , 0.670ptionally Qubst-rg-umed ar , : :
(CH2) 1. 4- NH-C(O) 0- 14- PhR13R14, N2, ¢ O- - NH-t et r ahydr o.

carbol i ne, NRLOR28, O (CH2) 1- 3- optlonally Subjgt i etr"het, ( CH2COQOCHS,
CH=CH COOCH3, 5-am di no benzi m dazole, Q~#21 -E (CHZ)o aor Q @B 2.
-~-0-(CH2)aa C0-NR1O-(CH2)0-4 (L4--3 1-4 &ternatively R2 and R3 taken
together formCl.3 alkyl = or 1-2 -O R6 and RO independently at each
occurrence represents H, hal ogen,- cyano, Cl4 al kyl, Cl-a hal ogenated

-al kyl, N, Oaryl or OR11l; 167 | 16 JUN 2003 R7 and R8 i ndependently at

each occm%‘-’*%ﬁgsehgmlésg@g.y@doﬂar GCONNR2?, Cl-4 alkyl, OCl.4 alkyl or. '~
O aryl, halogen,. cyano or a basic (glroup sel ect ed from guani di no,

C(=NH) N( @@mﬁsem@ﬂwdmlo o N® Nird 2-i i dazol i ne, N-ani di nonor phol i ne,

N- di h N

pyﬂnol : 3 ’t t&g’hyd%d L )pégf‘iomlﬁhl_n‘ge@g%&ﬁ?ﬁtpeﬁg}gpcc Qﬁ’ eﬁp??%{nn]gﬂa%ﬂeam ne;
Wi t mrtmaunmwﬁnb ididkideshain SOHRAT, OFNHB(T78,, N-EROPIEHR *asbasi(R!%y, oup; RI10
(‘hdependent |y at each ocgurrence represents H_ (CH2) 0. 2- ar&l Cl 4 hal o
a1 kD) DGR N e N akero BB T R ‘GraNiGFNEDC . alky

R represents OH, NH, or SH; .

wherein within said R?, R?, R* R®, Rj; RE R°, R!® R* R® and R* any aryl groups
present are selected from the group conéisting of phenyl, naphthyl and anthracyl, any
heterocyclyl or het groups present are selected from the group consisting of thienyl, fu.ryi,
pyrrolyl, indolyl, pyrimidinyl, isoxazolyl, purinjl, inﬁdazolyl, 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]pyr1m1dme-2-yl th1azolo[5 4-c]pyndme—2-yl oxazolo[5; 4-c]pyr1dme-2—yl
4H-th10pyrano[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, lH-pyrrolo[Z,Bc]pyridinyl,

{ benzooxazolyl, 4H-’thiopyrano[4,3-b]fura.ny1, 4,'5-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, purinjl, imidazolyl,
pyridyl, py;azélyl, 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(R' 0)2,_ NO, halogen, phenyl, O-Cs.1o cyclo alkyl substituted with R'°,

guanidino, urea, 'thiourea, amidino, para or meta phenoxy, piperidin-4-yloxy, 4-amino-
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R11 and R12 i ndependent |y at each occurrence represent Hor Cl.4 al kyI R20
represents R24, Cl4-al kyl, (CH2) 1-3-bi phenyl,

(CH2) 1. 4- Ph- N(SC2- CI . 2-al kyl )2, (CH2) 1. 4- NH- (O - R24, (creys
hal ogen, COORLO, . (CH2)1- 4- Ph-N(SO2- O - 2aj ky1), (CH2)1-4 JGGJQ)N%

(Cro) 1-4- NRI- SQ2- R4, (OHR)14-het,~ (G2)1-4- COM(RIO)2,

(C2) 14 N(710) - GO NRLR24, (CH2) 1-4-N(R )- C(S) - NRLR24 or _ (CHR) 1. 3- COOH;
R24 gdyelohexdoxy; 1l amineethyl) -plnelybm%yiaxy,yl -Slrissinptated ) pamroliding Lyioxy, 40RL10,

4-N(R1) 2,
SOZMWM?%@ ifcy LR, Flng S (R )2 o
Dytrblidai-2-3 éthoﬁ?& GZQW& aftbonfzhidb¥1-gyriRtin G- &1&?»—&%:3x4ﬂ@4-aﬁgan§( O) - het,
CHZ Ph CH2- het ) 1. (CHZ)14CC ohexyl - R31, " 'CH2 O Ph-(R3): 1-2, .
CH2 -Rhepx-Che dsmh enseém aiuuznmyls(ltapytﬂz het R30 or

o oy I%e-prlas & 8@2?5‘*%@%h§?%%€%@m0§2%a&8' "2
rﬁgre(é(gr?d nt | 2)@1?@;sz)ccur r?% re r(se s O %ﬁﬁﬁﬁmﬁ?lﬂgna”
subép ytadlayLiey &(—Nkéuz%mea&f%ﬁeﬂmlgotﬁwe’[sﬁyﬂm@@am@&%am { CH2) 1- 2 N,
oﬁdﬁ'fe-@l-%ﬁn%théﬁ'@ﬂti idhino #%ﬁﬁd]ﬁ t g,-l vel y R33 and
y are attache

ong wit Ptrdgen ato orr'era4to 14
at oralkyl; NECs€Ci)biekkyl, €F35C£Qtaélcbmytmd Cetforalitytdr o- | H-car bol i ne

1.5 R AR S s o SRS o,

(T epragedt R* R 028 thdepérfdetly chéseR o) CHAMid Ralogen, t@n o@? ok of REZR* Eﬁl and L4

|nd§{) ndently at each occurrence re reseznt N-nlaz%\lura . unnat ural amno
aci R’sepreseriaHn(i)oARIR' 5 OHIR ' Sam) ez,R NRGRY) RRipmi B2 @@hreﬂrmyH and

 al e ReBe diatils b G e e RESGE R, R,

R8, rprefénts R24nd3i®) whéh RB4 GRYR U atiddine REERER3 R RS ROCRE gk &P Fiprdse gr oup
consi stjng of phenyl, naphthyl and anthr acyl any het er ocyclyl "or het )
gr odfpRPcamnatbe 5. sel ected from the group consisting of thienyl, furyl,

2.  The compound of Claim 1 in which:
R represents OH, O-Ph, COOH or P(O)(OH);;
R’ represents H, Br, CONHz, CN, C(—NH)-NH-NHZ, NH-C(=NH)- NH2 or
C(=NH)-NH,; and
R represents H, C;-; alkyl, (CH2)14-opﬁonally substituted aiyl (CH2)1.4-het '
( (CHz)14-NR'),, (CH2)1.4-CON(R1°)2, (CH3)14-NR'"-C(0)-R*, (CH3)14-NR'%-S0,-R* or
(CHy), 3-COOH |
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pyrrolyl, indolyl, pyrimidinyl, isoxazolyl, purinyl, inidazolyl, pyri dyl ,
pyrazolyl, quinolyl, pyrazinyl, piperidinyl, 1,4-dioxanyl, nnrpholnnyl
3H i m dazo[ 4, 5-c] pyri di ne-2-yl, 1H—|n1dazo[4 5-c] pyri di ne-2-yl,

3H-pyrrol o[ 3, 2-c] pyridine-2-yl, 3Hpyrrolo[3, 2-c]pyrim dr
t hi azol o 5, 4-c] pyri di ne-2-yl, oxazol o[ 5; 4-c] pyri di ne- 2- qurBe 3UN 2003

4H-t |opy an zol 1H benzi m dazol e-2-yl, - -

2, 5-di‘hyd %WH%%@%%YBVF%I yl, thieno[2, 3- c] pyri di nyl ,
4, 5-di hydAQeﬂrb-geggnzm m dazol e- 2-yl , 1H pyrrol o[ 2, 3c] pyri di nyl,
benzooxazol yl, 4Hthi opyrano| 4, 3- b] furanyl,

4, 5-di hydrofuro[ 3, 2-b] pyridinyl, 1,7-dihydro-

t hi opyrano-|[ 2, 3- b]&gyrrol e-2-yl, R®
1, 4- di hydr o-t hi opyf ano- [3 4-d]i m dazol e- 2- yI

1,5-diihydro .
pyrano[2 3- d,]lmdaol e-2-yl, any heteroagyl S pre)sent are selected.
fromthe grobp 2 of t hi enyl, fur

\ | ndol yl
pyri m di nyl, N, Pyl |g}dazolyl-- pyr dylf>py-azolyl qU|nonI
and pyrazinyl a_d any str' g chaln branchgd or cl &al kyl , aryl
heterocyclyle, Xkepef oary N\ groups present e |nuigated as optlonally
substituted®said §roups ma§ be substituted witH one or nore substituents -
i ndependent |y seIe‘Ped fromthe group consisti of N(R1)2, NO2, hal ogen,
phenyl, O-C5 10 cy&l o al kyl substituted with R10, guanidino, urea,
thiourea am di no, para or.neta phenoxy, piperidin-4-yloxy, 4-amno 169 ti
16 JU N 2003 ¢ cIohex%ioxy 1-(1-i m no-ethyl)-pi peridin-4-yl oxy,
(*1-(1-in1¥@ﬂ@tﬁvp¥59¥ ;émddi n- 3-yl oxy, 2-am no-3-nethyl -butyryl,

4-acetim ﬂq ] (1-imno-ethyl)-
cpyrrolidi n%h xy, %ngﬁ%&*%&ycar boni m doyl - pyri di n- 3-yl oxy) -'et hoxy,

3 4-di cyano- phenoxy SCl -4 al kyl, S-aryl (wherein said S-aryl is

phenyl sul Tirsomponad b s §&oyéreﬁr ant hracyl sul fanyl), OCl.a al kyI
COOR10, @) pyr rol i dine, 8:&,'8';@% CHZOH C( O) CH( NH2) CH2Ph,

C(O CH(N ')remmplb ﬁ@@fbam 2 CHZ)l 3-imdazole; S02-N(al kyl)2

vrr ol SR heRen Ag0 R0l BAEE, 15 &L (BP0
QITILSDZCHIrz)wC(O)MMﬁ—(CHz)laL@)UO(N(Hz")rs%}ﬁ CM?Ky, ) CF3neC2 R%O %|6 ke%l %gda%- 10.
I ) ) ) )
Qgg'f? (?@Cﬁge&d}%&! 2‘{5*1) gﬁ%ﬁ@cﬁz é@ e(ql'ﬁb'ggendent |y chosen fromH,
GO O OREL (PO, e 9 BGE O Bip20) R epephavdio], ) when X

OH, = am di "’ R4, T R5°and sehtHad ’R6, R8, RO
. ar O{GHepehet Q-(GHnoPbrhalo, @f(@ﬂz)(}-lbﬂwﬂ (Eéiz)bgeﬁ’h, -OEhn only one of R6, R

o %@CHéiﬂgﬁiﬁ@éWm@ﬂn{D CHRBEERRYh BROTEReRE DT T etiebnd of

Clalml |RFaﬂd|R9hakdﬂtoggaéleﬁ,ﬁﬁts OH, O Ph, COH or P(O)(O—I)Z R7 represents
(H, Br, CONH2, ON, C(=NH)- NH-NH2, NH C(=NH): NH2 or

ER T
A +/

Cs.2 alkyl

R* represents halogen, H, NO,, Ci2-alkyl, CH=CH-COOCH; or NHSO,C,.; alkyl;

R’ represents H;
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C{ =NH) - NH2; and R20 represents H, Cl.2 alkyl, (CH2)1 -optionally ' -
substltuted aryl, (CH2)I-4-het; (CI—|2)14N(R1)2 (CH2) 1 -4- CON(R io 2a

)2, (CH2)1.4-NR -C(O)-R2a, (CHZ)I 4-NR -S2-R or (CH2)1.3-COOH 170 16 JUN
2Q08 3. The conmpound of Claim2, wherein A represents R6 k20
RB YR20 RRe Rs X and Y represent N, and R7 represents"%:@‘lllbﬁozdhg

C( =NH) - NH2 4. The' conpound of Claim3 wherein: R represents OH, - 000H
and OP(OWGWQBGDM'Land R3 i ndependently represent hal ogen, H, Cl- 4 al kyl ,

o o e AR GRS G 30T, ™ P oo

O- CH2- C( OR® Niprésehid)H, a1 d1ehi30 NH)-NB,CH2- C( O) - NH- (CH2) 2- H
Ph-N(R ) 2 MngI-IZ)li?)het RéPCH&@ Ph? Iﬁgjlfzo -

O (CH2) 1: B»WP@I—E@PUIIQOM, O (CH2) 2- NH C( O) - N+ benzyl , : "
O(CHZ)Z ﬁ?‘%%‘*g t hi ophene or-pyridyl; alternatively R2 and R3 taken

t oget her Hk or R4 represents haI ogen, H, N2, C1.2-alkyl,
CH:CH-COOCHB or NHSOZCl 2 alkyl; R5 represents H, 171 16 JUN 2003 . R6

repr gsent $hélko ﬁlﬂpcgml Q(heMiﬁ NH2 or NH(=NH) NH2; R8 represents H,
hal ogen, 0510, or ((: NH) NH2; RO represents H or hal ogen and .
R represents OH or COOH;
represents H, halogen, OH, phenyl, imidazolyl, 5-amidino benz1m1dazoly1
O- (CH2)1 2-C(O) NH-C1.5 alkyl or O- CHz-C(O) -NH-CH,-Ph;
R represents H, O- CHz-COOH O- CHz-C(O)O C2H5, 0 CH;- C(O) NH (CH2)1.4-aryl

O-(CHz)1.+-NH-C(0)-naphthyl, O- -CH,-C(O)-NH-CH,-indoyl,

—?—O—‘ (CHz)g-s——NH-C(O \ />

—§—0—~—(CH2)1.2—C<0)—N or

Iz

—g,—(CHz)m_N H-C(O)-O——CH,-Ph

-

R* represents H, -CHj, halogen, -OCHs, -(CH,);..COOR'?, -COOH, -NO,, -OH, aryl,
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'R20 represents H The conpound of Claim3 wherein Rl represents O—ﬂ or
COOH;, R2 represents H, hal ogen, OH, phenyl, imdazolyl, 5-am dino |
benzi m dazolyl, O (CH2)1.2-C(O-NHCL.6 al kyl or O CH2- qw ;
represents H, OCHZ COOH, O CH2-C(O O C2H5, O CH2-C( O - NH

O (CH2) 1.i-NH C(0) - napht hyI O CH2- C( O - NH CH2- |ndoyI R13

-0- (CH2) 0-4. NH C(,© -C(0)-Nor H (CH2)1-2 NH-C(O) O CHz2- Ph R4
represents H, A -OCH3, -(CH2)1-2COOR10, -COOH, -NO2, -0OH?
aryl, 172 1 ¥ 2 NH H20H +NH N SO2-N(CH3)2 or O NH {

+NH CH2- ON t R6 represents H, R represents H hal ogen,
-C(O).-NHZ, - it s H C, F, OH or OCH3; RO represents

lkyl. 6. A conmpound sel ected from

3- [3 brorm 5. (6- carbami.nidoyl -Nd H b enzoi mdazol 2-yl) - 4-hydr oxy- phenyl |
N- phenet hyl - pr opi onami de; 3-[4-(6-carbam m doyl -

H- benzoi mi da$bi@H2-y| ) - 3- hydr oxy- phenyl ] - N-( 2, 3- di chl or o- benzyl) -

pr opi %nam' de

—NH N——S0,-N(CHz),

or

. _g_NH-éHzﬁN — g

R’ répresents H;

R® represents H;

R’ represents H, halogen, -C(O)-NHz, -C(=NH)-NH;;
R® represents H, Cl, F, OH or OCH;;

R’ represents H; and

R and R™ independently at each occurrence represents H, halogen, -OCl .2 alkyl, -CF; or
- Ci4 alkyl

6. A compound selected from:
3-[3-bromo-5-(6- carbamimidoyl-1H—benzoimid_azol-Z-yl)-4-‘hydroxy—phenyl]-

N-phenethyl-proplonamlde .
o 3- [4—(6-carbam1m1doy1 -1H-benzoimidazol-2-yl)- 3-hydroxy—phenyl]-N-(2 3-dlchloro-benzy1)-

propionamide; '

2-[4-(6- carba.:mmxdoyl-lH—benzomudazol -2-yl)- 3-hydroxy-phenoxy]-N-(2 3-dichloro-benzyl)-

acetamide;

3-[3-bromo-5-(6-carbamimidoyl-1H—benzoirnidazol-Z-yl)-4-hydroxy'-pheny1]-

N-[2-(2,4-dichloro-phenyl)-ethyl}-propionamide;
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4]

4- (6-carbam m doyl -1 H-benzoi m dazol - 2- yI) 3- hydr oxy- phenoxy] N—QZ

I chl or o-benzyl)- acetaniide; 3-[3-brono-5-(6-carbamn mdoyl ;

enzoi m dazol - 2-yl ) - 4- hydr oxy- phenyl ] -

2- (2, 4-dichl oro-phenyl)-ethyl]-propi onam de; 173 16 JUN 283

3- br ono- 5- (6 car bam m doyl = | H benzoi m dazol - 2-yl) - 4- h U—N@ﬂa]
r|d|n -ethyl)-propionam de;  3-[3-bronp-5-(6-carbam m doyl -1 :

e3rE @bﬁm)mﬂdyydfbhgmphmdﬂql-wloa—w&m-phm}ﬂpyl ) - pr opi onani dé

n%&?’ﬁ&ﬁﬁ%‘?‘%%ﬁ@@&lgﬁ b. négl m dazol - 2-yl) - 3 - hydr oxy- phenoxy] 5
2- ( B-[RBionky-5-(6-ehubamiridby il PeberRbRiiaR01-23y 1y 4yl -BEpra y'IT R Yea s car boxani

di ne;
3- [@Wﬂhﬁrwm@mbam m doyl - | H benzoi i dazol - 2- yI ) - 4- hydr oxy-.phenyl | - pr op

' Om %@@g&RWS%)FIO% bf“%ﬂ}ﬁ‘ﬂ‘%ﬁ%@ %‘[}’Qn@'lh}’d%}’ﬂ)é‘ﬁ’i%% dazol e- 5- car boxami di ne;

2 [N-(rﬁplﬁtﬁﬁlb@-m fl-adetami
H- ben20| m_ dazol - % -3-hy dr oxy phenox 3-chl oro-benzyl ) - acetam de;
@raone-5chlpro rlmlgoy—br@bemdf%ywﬁ% eiwpimidakel-5-carboxamidine;

1 ol SRR s RS b apiicaias e

2- (%wﬂbmmmmm-hg ;pbeﬁz@aﬁmlasoléscaﬁmm ne;
2-(%— G{;{ﬁgro- 2-,hy,d‘rc I phenyl %l } 3H benzoi m dazol e- 5- car boxami di ne;
ﬁly ¥

2 )??Hhﬁéwzmnhﬁwlﬁ(&hbrmbmﬁ)dl ne;
' (N—( benzyl) 2 [4 (5 -carbanminmidoyl- | Hb enzoinidazol-2-yl)-3
- hy roxy 1lenoxy] - acetdm de; 2-
{3- M—b@&y&-ﬂr—[ﬁebrpmgﬁ -(Gaydrpamitnidolyl- -tiTrbeRzyinitaidoa)-2- Hyuetb@xmreapﬂnyl }
-3H:benzoi m dazol e- 5-carboXami di ne; .

2- (BrUNPRAIS: 1y dr oxy- 3- pyri di n- 3-yl - phenyl ) - 1

i BEﬁ‘?ﬁ-‘f‘ﬁ"gﬁ‘éﬁiﬁ"éﬂlﬁaﬂ‘&?ﬁﬁﬁhox?%ﬁee*%yifﬁld%? ROl
| m a@d})ﬂil'@c}c])lphm)d-ﬁnﬂ)-BI'bhcﬂmmdazjcblaé-carboxmdme __
% ((Sébﬂépo@ﬁgcﬁwl 1. "mrérr‘)gllé erI_f b%xllznogﬂl&)az& ; dr 0X] dJIPhenyl ] - 3Hbenzoi m da.

zole- carbo

2 ( 2-2yteirdecsy- 3pa&sm@wxjabséw F?-Sﬁf&eh%ﬁﬁﬂéﬁo(’@%hﬁbﬁaﬁﬁﬁﬁ’@x am di ne;
b enzoi m dazol - 2-yl)-phenyl] -1

&%groxy 3-(1- meta?\i
benzyD-514 ﬁ%rkmdﬁad -1Hzbenzoimidazol-2-yl)-3- hydroxy-phenoxy]
acetamide;

[
d
b
[
[
(
b
[

(@ =]

2-
3-
H
N-
3-
N-
H
2-
N-

(

2-{3-[1-(3- ammo-propxonyl)—pyrrohdm— -ylmethoxy] 2-hydroxy-pheny1} 3H-benz01m1dazole-
5-carboxam1d1ne,
(2 (5- chloro-2-hydroxy- -pyridin-3-yl-phenyl) 1H-benzoimidazole-5-carboxamidine;

- 2-[3- (5-carba1mm1doy1 lH-benzoumdazol -2-yl)-2-hydroxy-phenyl]-3,4,6,7- tetra.hydro-

. imidazo[4,5- c]pyrldme-S carboxamidine;
2-[3- (1_ ammpacetyl-pynol1dm-2-ylmethoxy)—2-hydroxy—phenyl]-3H-benzoimidazole-
S-carboxamidine; _
2-(2-hydroxy-3-phenoxy-phenyl)-3H-benzoimidazole-5-carboxamidine;
2-[2-hydro_xy-3-(l-methyl_-1H-benzoimida'zol-Z-yl)-phenyl]-lH-benzoimidaz,ole-

S-carboxamidine;
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16 JUN 2003 | :
2-[3-(1-am noacetyl - pi peri di n- 3-yl net hoxy) 2- hydr oxy- phenyl ] - 14 ben20| m daz
ol e- . 5-carboxam dine; 2- {3-] -
1- ( 2- ani no- 3-met hyl - but yryl ) - pyrrol i di n- 2-yl met hoxy] - 2- h{g ojU—NﬂQ@ﬂa }- 1
H- benzoi m dazol e- 5- car boxam di ne; 2- [2 hydr oxy- 3 !

oxyace I i.din-2- hen H- be m dazol e- |
o o LH e R T S S By gpaiicezote.
'Hbeslggb@g@gaﬁlge 5-carboxam di ne; 2- { 3-[ 1-(2-am no-3 ' :
-met hyl - but yryl )-pyrrol i di n-2-yl met hoxy] - 2- hydr oxy- phenyl } - - g
3H— % §3-b1 (3 -emumel bnﬁth)dFMMBIpanﬂuQ}@knbﬂndxﬂ)@Ahy&mxy@hbnyl}-

di I -b € | am - ph I
3+ TR SRR o 5 (5 hydr oy 5o faf )
1 (12 [y gg b;(I)nyaida@aeaylopﬁwﬂdﬁa@fswhohﬁﬁﬁ%n@m THPbensifiddzble-

3H— ben20| m dazol e-5- car boxam d
bexrnzidingtir oxy- 5- net hyl - phenyl ) - 3H benzoi m dazol e- 5- car boxam di ne;

enz? & @%@8@5*9?% SR PR P iPiaess roarhexamidine

2 ARirfh- iyt il epolidin-2- . g
I—IEbezrii:f)ipr:I(zdlazol 1-61&1;1’571? hyd%xy plﬁjeﬂn%)g;/? et-hglr(}(’)]pzl g%%roxg(ghenylg hyl ester; and
2- [wmmm Boxapgdivet hoxy- but - 3- enyl ) - phenyl | - 3H- benzoi i dazol e-

i or R A R B R B R B el P et cal 1y

accami-hbxhzfanﬁﬁllazole-ﬁ-mbbm&imef apeutically effective anpunt of a conpound
acc im .1 qr a_pharnmaceutically acceptable_ salt -thereof. 8.
%o& Q@dg gﬂdla@m-ﬁ@ﬂ)omm@% Sylgethoxyirhenrdaninptabeyyliccept abl e

sal BH-baSHER1: 619-5%%?%%%?:%&%1”9 of a nedicament for treating. or

preventing a. Ic disorder. 175 16 JUN 20P3 9. A conpound of
d aIMBmehmak-hydn&xyépmeﬂgbphe@G) 3H$ehRPoinfidazofe-Hsarbogarhidide; . R3 -

3-[2,6-dibromo-4-(6-carbamimidoyl-1H-benzoimidazol-2-yl)-3-hydroxy-phenoxy]-propionic .

acid,;
3-[2,6-dibromo-4—(6-carbarhimidoyl-1H-benzoimidazol-.Z-yl)-3-hydroxy-phenoxy]-propionic
acid ethyl ester; and |

2- [3-bromo-2-hydroxy-5 -(3-methoxy-but-3-enyl)-phenyl]- 3H—bcn201m1dazole-
.5-ca.rboxa.m1dme .

- or a 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 conipound 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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Rl R2 , and X represe(nts C, and Y represents NH. 1 Q. A conpoundiof claim
: 9 wherein Rl represents -CH, -000H or P(O (OH)2;, R2 represents H
hal ogen, R10, aryl, heteroaryl, -G -2-alkyl, COOH -OCCl.-2-al kyl or;
-0 (CH2)o-2-aryl;. R3 represents H or -0 (CH2)1-3- COOH; Jgtw&tzgqsy R2
and R3 taken together repr esent 176 16 JUN 2Q03 R4 repres
al kyI ( 2) 1- 0- COOH, .- 1. - COOC1- 2- al kyl, hal ogen, -(CH2) 1-2- CONH2,
mPDBn@fQI%IIﬂk%IW remGi‘rfepl'%l?n?’sepresents H, Cl1.3 alkyl or: COC]—I
R6 represents H, hal ogen or -Cl1-3 alkyl; R7 represents -C(O) -NH2, '. ‘r
-C(=NH)-NH- NH2 or am dino; R8 represents H or hal ogen; and R20 represents
H - (CH2) 1. - Ph- N( SQ2- Clp®al kyl ), 9 (CH2) 1. 4-NR10- C( O - R24, _ ;
- (CH2) 14- NR10O- SO2- R24, (CHZ) 14R Pet - (CH2) 1- 4- CON( R10) 2,
-(CH2) 14-N(R1) - G,‘(O) NR ,(CHZ) 14- N(R10) - C( S) - NR1OR24, d -2-al kyl,
-(CH2) 1- 4- opt i . aryl, -(CH2)1.4-het; -(CH2)1-3-N(R1)2;
-(CH2) 14- CON(R1) 2 o - 3- . 11. A conpound of claim 10 wherein the
conmpound is sel ectefl from' 3- ben 2~ ( 3-chl or o- 2- hydr oxy- phenyl ) -1

3-[3-(3- benzyl ‘ doyT™ Hi ndol - 2-yl) - 5- br ono- 4- hydr oxy- phenyl | - pro
pi oni ¢ aci d; Fg (3-bengzyl -5-carbam m doyl - 1
H i ndol - 2- yI) 5- br ono- 4 hydr oxy- phenyl] -acetic acid,
.6 chl or o- 2- (3, 5-di chl orff®d- 2- hydr oxy- phenyl ) - 1Hi ndol e- 5- carboxanldrne
g@g% &ﬁ car bam m doyl - | Hindol -2-yl)-4-hydroxy-benzam de,
éIC or o- 2- hydr oxy- phen¥l) 1 Hindol e-5-car boxam di ne;
(3 (4 am no- benzyl) 2- (g br onoR2- hydr oxy- 5- net hyl - phenyl) 1
; (2- hydroxy bi phenyl -3 -yl )-1
(3-brono-2 hydroxy 5 ni tro-phenyl)-1

H i ndol e- 5 car boxam di ng
H- i ndol e- 5- car boxam &li p
2- (5- hydr oxy- 2, 3- di hydi

700 1, Q] di oxi n-6-yl)-1H i ndol e- 5- car boxami di ne; -

3- benzyl - 2- ( 2- hydr oxy- pf J - 1H i ndol e- 5- car boxami di ne;

3- benzyl - 2- (3, 5-di f | uor gp- 2- hwdr oxy- phenyl ) -:1 H-i ndol e- 5- car boxam di ne;

3-benzyl - 2- (3, 5-di br ongt 2- hydRSxy- pheagh) - 1 H- i ndol e- 5- car boxani di ne;

[ 3- brono- 5- (5- carbani i ni doyl - 1Hi ndol -2-yl ):- 4- hydr oxy- phenyl ] -aceti ¢ aci d;
X represents C; and

Y represents NH.

10. A compound of claim:9 wherein
R! represents -OH, -COOH or P(O)(OH)y; -
{ R? represents H, halogen, R', aryl, heteroaryl -C1 2 -alkyl, COOH, -OC,,-alkyl or
-O-(CHz)o-2-aryl;
R} represents H or -O—(CH2)1-3-COOH;
alternatively R? and R3 taken together represent

L
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enzyl - 2- (5-chl or o- 2- hydr oxy- phenyl ) -1 H-i ndoI e- 5- car boxam d| ne; '%
3- br ono- 5- (5- car bami m doyl -1 Hi ndol - 2- yl ) - 4- hydr oxy- phenyl ] - acqt ani de;
3, 5-di fl uoro- 2- hydr oxy- phenyl ) -1 Hi ndol e- 5- car boxam d| ne

3, 5-di br onp- 2- hydr oxy- phenyl ) -1 Hi ndol e- 5- car boxam d| jUNch][BJUN -
3  2-(2-hydroxy-5-nethyl -bi phenyl -3-yl)-1 Hi ndol e- 5- car boxam di ne;

b
[
E
0
SRR BT b, Gt S e o
o B
(
(2
[

0

e‘(@'lz)l%-(CGNﬂszGBNHQyNQXw.‘E}Iqau@ybr roRny! ) - 1H i ndol e- 5- car boxani di ne;]
yl - 2- (3-chl or o- 2- hydr oxy- 5- met hyl - phenyl ) - 1H i ndol e=5- car boxani di nel

iquesgntéil @d@MDB'C@O smet hyl - phenyl )-1 Hindol e-5- car boxami di ne;
36 ]) 3-nmet hyl -1 H i ndol e- 5- car boxam di ne;
3RS &é&@fy}ggg %a% BEC IR

r ox phen- 2-yl - phenyl )-1 Hindol e- 5 car boxani di ne;
ZR( fbpbafseme -Q(d))/NHQ)( C(SNEDINBLINB erathidide; car bani i doy! -
n&l-3 yI acetam e;
[ 3- (B- BPREGR ‘éfah%%ﬁﬁﬂn%yl -1 Hi ndol - 2-yl ) - 5- br onp- 4- hydr oxy- phenyl] acet i

3 agk?ggﬁﬁe%ﬁfi E(?%l’ﬁ%a-Ph-N oyi 'CI‘ 2#os C%)WNRS gﬁ%}’rg 4- hydr oxy- phenyl] pro

p| Om(CHa)md\lRWﬂwR e4CEL)14-het, -(CH,)14-CONR'®),, (CH2>14-N(R 1%)-C(0)-NR"'R*,

3
2-
2-
2
2
2-
2-
3-
3-
3-
2-
2-
2

' EI— |(§ 1\2@{% oéé)n]%é r(():Enz) a]%(yhygcrl%)%‘,-gptgfrfaﬂgll lsu‘r?srtlltutgd zu'y:ll- (CH2)1-4-het
2- (31b tro-benzyl)-1 '
H- |( n @Tg-%%?%)%xgm 3?4r@©mmﬁ% é@ﬂi) t%Cﬁ'I " '

(3- ( 3- ami no- benzyl ) - 2- (2 hydroxy 5- et hyl - phenyl ) -1

H-i ndol e-5-carb : : - - '
byl g\car H 5 ! &r@?e@%?mwlﬂﬂéﬁ?ﬂl?cﬁqﬁ?%ol e- 5- car boxami di ne;

3- be]ﬂ'z'yl - -foi

6- Cm-ﬁé&y2-2 ®- oilor[)& ﬁﬂdr&xﬁbﬁ’éiﬂd) 1H- mdole-S-carboxa.deme
i oo ol |n- -yl )-2-o0xo- et hyl | - 2- hydr oxy- bi phenyl -3-yl} - 1
H—| nﬂfﬁ'é"ﬁ bengat 5&@51?&“&1:&\@0}’1 AH-irglo}- B=y&h$-lbrm#rh3tdy0*y6phﬂnb'ﬂrprepmmc acid;

et haﬁ%-@% géngfLﬁ &Yl 2- yl) ol b1]om|>)l_£ %ygrogy-p }r'l]-acetlc acid;

{ 2- r@dlnlonyz53,[samémemmgmzﬁmhylwHtmuowsncalw:ta}mamex0 ethyl ] - bi phenyl - 3-y

| |

} é 9%8 ehﬁ?ﬁ%rggoxa b?ﬁ'?)r{rh&ﬁmzymzaml%yu bi phenyl -3-yl} -1
|[ggi Sgc%%%?n%&ﬂggéw)o}%— 016-5 5Itfo-xfl-m?l? ’6- hydroxy bi'phenyl -3-yl ] - N-(
tr almmO-bwuh-%é@bmmm&hydmg{mmgl-pﬁedyﬁ-IHS-mhﬂ@&marboimdlﬁe,chI oro-1

| rEjf)i—hydr%x;'-b hrc]:X)C'ir ﬁ llﬁ Pnﬁ?élis-carbo;(m]n&(?’ _ rrgt hﬂc‘)xy propyl) - acet am de;
2- (3-bromo-2-hydroxy—5-mtro-phenyl)- H—mdole-S-carboxamidixie; i |
2-(5-hydroxy-2,3-dihydro-benzo[1,4]dioxin-6 ;yl)-1H-indole-5-carboxamidine;

) . 3-benzyl 2- (2-hydroxy-phenyl) 1H-indole-5-carboxamidine; -

3-benzyl-2-(3, 5-d1ﬂuoro-2-hydroxy-pheny1) 1H-indole-5-carboxamidine;

3-benzyl-2-(3,5-dibromo-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;

-[3-bromo-5'-(5-carbamimidoyl-1H-indol-2-y1)-4-hydroxy—pheny1]-acetic acid,

3-benzyl-2-(5-chloro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine; ,

2-[3-broino-5-(5-ca:bamimidoyl-1H-indol-.2-yl);4-hydroxy-phenyl]-acetamide;

|_|.
2-

te
H

2-(3,5-difluoro-2-hydroxy-phenyl)-1H-indole-5-carboxamidine;
2-(3,5-dibromo-2-hydr0xy-phenyl)—1H-ihdole—S-ca.rboxamidine;
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178 16 JUN 2003 nDrphollne 4- carboxyllc aC|d B
{2-[5-(5-carbani m doyl - 6-chl oro-| Hi ndol - 2-yl ) - 6- hydr oxy-
bi phenyl - 3-yl oxy.]-ethyl} -am de; phosphorlc aci d ,
nmono- { 2- [ 3- ( 3- benzyl - 5- carbaninidoyl-lk+|ndol 2-yl)-5- broqu4JTer2hﬁg
phenyl]-ethyl} ester; 2-[3-(3-benzyl-5-carbam m doyl - .

O b Bt L R ceborbidas e

(
4- [32-(21h?&‘3i¥15 @-ﬂﬁﬁétﬁgfr-‘]?? | Jgjrlzgnﬂﬁabre%-xérboﬁu%ﬂ@ 4-hydr oxy- pheny'] but
ic acid - - -5- |
I>IH- i %ﬂbbroznw)hyarqmﬁfmemmﬁmylHhadqlb]s-earhommdme : : -
2- 34 :

H- | %?“Zﬁ?/z@ hgo‘ﬂf’%d}] Wg%?&ﬂpﬁ%wﬁ)]ﬁh%%ﬁm@ma@%am de;
aﬁyz-zl(sihmblzammgaslméttbmﬁ n#fl)-zl'H/ir)d'oﬁe Sl xamiWAL; 0xy - phenyl ] - acet|

car barni

I(EI- rﬁ)‘bpﬂzzfl'ﬁ’r(fl lB’deFﬁ)SﬂmyﬁVbRWquieﬁtcmtmmmlmne acid
bi

AL 5SSt s o
2-(2- (]Z-hym'oﬁyJﬂﬁr’tﬂétﬁyNS-@uBBﬁdiNi-nyiﬁéM))tﬁ lﬁcfclaJstdaﬁbJac%ﬂﬁmb 1

H-i ndol e- 5- car boxammi di ne; or "a steéreoi somer or pharmaceutically acceptable

sal t2-{%£}rbton@r%@wdroxyzﬁ-mmtqwﬂmhmd)e&ca®ammmybm indal- &{)'Mpaoeisaﬂnge,? -
o e ClLIV u
b PR U L AEARLOPIA 8N 85 s B b FER TRk Y

herﬂstni 13 Use of a corrpound according to Claim9 , or a ph?r maceutically
e her,e¢ In the manufacture of a nmedi canent for a
? ﬁfgﬂgg{g Lg p.é@p)d@,léoyl-jlﬂgmdol 2-yl)-5-bromo-4-hydroxy-phenyl]-propionic acid

methyl ester

a
[
S

3-(3- ammo-benzyl)-Z (3-bromo-2-hydroxy—5-methyl-phenyl) 1H-indole-5-carboxamidine;
2- (3-bromo-2-hydroxy—5-methyl-phenyl) 3- (3-mtro-bcnzyl)-1H-mdole-S-carboxalmdme,
3-(3-amino-benzyl)-Z-(Z-h&drox&-S-methyl-phen‘yl)—lH-indole‘-S-carbo'xamidine;
3-benzy1-2-(3-chloro-2-hydroxy-5-methlephenyl)-lH-indole-S-carBoxamidine;
6-chloro-2-{5-[2-(1, l;dioxo 1 thi'omorphoﬁn—4—yl)-2-oxo;ethyl]-2-hydroxy-biphenyl-3-yl}-
1H-indole-5 -carboxam1d1ne - :
2-[5- (5-carbam1m1doy1 6-chloro-1H-indol-2-yl)- 6-hydroxy-b1phenyl 3-yl]-N-(2-p1per1dm-1-yl-
ethyl)-acetaxmde, :

( 6-chloro-2- {2-hydroxy-5 [2- (2-methoxymethyl-pyrrohdm—1 -yD)- 2-oxo—ethy1]-b1phenyl -3-yl}-
1H-indole-5 -carboxamldlne
6-chloro-2- {2-hydroxy-5-[2-oxo-3 ~(tetrahydro-furan-2-yl)-propyl]-biphenyl-3-yl}-1H-indole-

-carboxalmdinc |

2-[5- (5-carbam11mdoy1 6-chloro-1H-indol-2-yl)- 6-hydroxy-b1phenyl 3- yl]-N-(tetrahydro—
furan-2-ylmethyl)-acetamide; _
2-[5-(5-carba1mnndoyl—6-chloro-1H-indo1-_2-YI)-6-hydroxy-biphenyl—3-yl]-N-(3-methoxy—
propyl)-acetamide; |
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morpholine-4-carboxylic acid {2-[5-(5-carbamimidoyl-6-chloro-1H-indol-2-yl)-6-hYdroxy—
biphenyl-3 -yloxy]-ethyl} amide; | ,
phosphoric acid mono-{2-[3-(3-benzyl-5 -carbamnmdoyl-lH—mdol-2-yl) 5-bromo-4-hydroxy-
* phenyl]-ethyl} ester;
- 243- (3-benzyl-5 -carbam1m1doy1—lH-1ndol-2 yD- 5-bromo-4—hydroxy-phenyl]
N-{.4-[1-(1-1m1no-ethyl)-p1pend1n—4—yloxy]-phenyl}-acetaxmde;
49[3-(3-benZyl-S-carbaminﬁdoyl-1Hfindol-2-yl)-5-bromo—4-hydroxy-phenyl]-butyric acid;
2;[3-(3-benzy1-5-carbamimidoyl-1H-indol-2-yl)-5-brorf;o—4-hydroxy-phenyl]-acetamide;
2-[3-(3-benzy1-5-carbamimidoyl-lH-indol-2-yl)-5-brom_o-4-hydroxy—pheny1]-N,N-dimethyl-
acetamide; ‘ .
o [3- (3-benzyl—5 -carbamimidoyl- 1H—mdol-2-y1) 5-bromo-4—hyd.toxy-phenyl]-acetlc acid;
3-3- (3-benzyl-5—carbammudoy1 1H-indol-2-yl)- 5-bromo-4-hydroxy-phenyl]-penta.nedmlc
acid bis-[(2-morpholin-4-yl-ethyl)-amide];
3-[3-(3-b_enzyl-5-carbam1m1doyl-1H-mdol-2-y1)—5'=bromo;4;hydroxy-phenyl]-propionamide;
and | |
2-(3-bromo—2-hydroxy-5-methjl-ph_enyl)-3-(4-nitro-benzy1)-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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