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Backeround of the Invention
Hemostasis, the control of bleeding, occurs by surgical means, or by the
physiclogical properties of vasoconstriction and coagulation. This invention is
particularly concerned with blood coagulation and ways in which it assists in
25  maintaining the integrity of mammalian circulation after injury, inflammation,
disease, congenital defect, dysfunction or other disruption. Although platelets and
blood coagulation are both involved in thrombus formation, certain components of the
coagulation cascade are primarily responsible for the amplification or acceleration of
the processes involved in platelet aggregation and fibrin deposition.
30 Thrombin is a key enzyme in the coagulation cascade as well as in hemostasis.
Thrombin plays a central role in thrombosis througli its ability to catalyze the
conversion of fibrinogen into fibrin and through its potent platelet activation activity.
Direct or indirect inhibition of thrombin activity has been the focus of a variety of
recent anticoagulant strategies as reviewed by Claeson, G., "Synthetic Peptides and
35  Peptidomimetics as Substrates and Inhibitors of Thrombin and Other Proteases in the
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20 4,588,587 describes anticoagulant activity in the saliva of the Mexxcan leech,
Haementeria officinalis. A principal component of this saliva was shown to be the
polypeptide factor Xa inhibitor, antistasin (ATS), by Nutt, E. et al., "The Amino Acid
Sequence of Antistasin, a Potent Inhibitor of Factor Xa Reveals 2 Repeated Internal
Structure”, J. Biol. Chem., 263, 10162-10167 (1988). Another potent and highly
25  specific inhibitor of Factor Xa, called tick anticoagulant peptide (TAP), has been
isolated from the whole body extract of the soft tick Ornithidoros moubata, as
reported by Waxman, L., et al., "Tick Anticoagulant Peptide (TAP) is a Novel
Inhibitor of Blood Coagulation Factor Xa" Science, 248, 593-596 (1990).
Factor Xa inhibitory compounds which are not large polypeptide-type
30 inhibitors have also been reported including: Tidwell, R.R. ef al., "Strategies for
Anticoagulation With Synthetic Protease Inhibitors. Xa Inhibitors Versus Thrombin
Inhibitors”, Thromb. Res., 19, 339-349 (1980); Tumer, A.D. et al,, "p-Amidino Esters
as Irreversible Inhibitors of Factor IXa and Xa and Thrombin", Biochemistry, 25,
4929-4935 (1986); Hitomi, Y. et al., *Inhibitory Effect of New Synthetic Protease
.35  Inhibitor (FUT-175) on the Coagulation System", Haemostasis, 15, 164-168 (1985);
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There exists a need for effective therapeutnc agents for the regulation of
hemostasis, and for the prevention and treatment of thrombus formation and other
_ pathological processes in the vasculature induced by thrombin such as restenosis and
inflammation. In particular, there continues to be a need for compounds which
25  selectively inhibit factor Xa or its precursors. Compounds that have different
combinations of bridging groups and functional groups than compounds previously
discovered are needed, particularly compounds which selectively or preferentially
bind to Factor Xa. Compounds with a higher degree of binding to Factor Xa than to
thrombin are desired, especially those compounds having good bioavailability and/or
30 solubility.

Summary of the Invention
The present invention relates to novel compounds which inhibit factor Xa,
their pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
35  derivatives, and pharmaceutically acceptable compositions thereof which have
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conpounds which are A-Q-D-E-G-J-X

20 wherein:
A is selected from:

(@  C-Cealkyl;

()  C-Cy-cycloalkyl;

25
(9  -NER.RY), NR'R)-C(=NR’)-, NR'R’)-C(=NR’)-NR*)-, R"-
C(=NR’)-, R'-C(=NR’)-N(R*)-;
(d}  phenyl, which is independently substituted with 0-2 R substitutuents;
30

()  naphthyl, which is independently substituted with 0-2 R substitutuents;
and
a monocyclic or fused bicyclic heterocyclic ring system having from 5
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are



potent and highly selective inhibitors of isolated factor Xa when assenbl ed
in the prothronbi nase conpl ex. These conpounds show sel ectivity for factor
Xa versus WO ot eases of the coagul ation cascade (&ECTUSPMISHMbi n, etc.)
or the fibrinolytic cascade, and are useful as diagnostic reagents as well-
as antithronbotie agents. 15 In one enbgli nent, the present invention
relates to a conpound according to the formula: AA-QD-E-GJ X 20 wherein:
A is selected from (a)selectedfomN;{)and S(and whereltithe ring systeimrhay be25 ( c)

N(R , R2), N(R , R)- C( =NRuSstituted Witk 0-RB)substifliRhtsN( R4) -, R - C(=NR3) -

R -C(:NRB)-N(R4)-; (d) phenyl, which is mdependently substituted with 0-2
R substitutuents; 30 (e) napht hyl, which is independently substituted with
0-2 R subst it Biigsketed id a m)nocycl ic or fused bicyclic heterocyclic ring

syst em havsng fronHhald, GCN,OCO,m‘g-Cﬂ#O)m(R'Mr-m:HQ,}CO,K'J {oHyt-oms of the ring
system are WO 01/ I«Rﬁ' 2%2@ e 1€ @?ﬂﬂﬂ S, and
wherein the ring s %?%z%ﬁkb}g%’éu ﬁu §6 Wsdb} tuents; Ris
selected from 5 ﬂ -@ﬂz)m-m)' (RGR*MCWW(R)@S"NRZW COZR'
-(CH2)m (=0 - N( RCH, 3R - group2ppenBaiblar to 6 Bﬁ)nbm&ma'owché fihip gontdihi
(Claa)zmnNC( =NR) - R from ﬁﬂﬁ%)e?aﬂmlﬂag&t?d\&&%)m s(.e % ﬁ'\'( R, R2),
;:OI(’I'[ ai an n " OTOuR lﬁ%ﬁng?scyé]gaﬂ?ﬂ, -Cu(ajlk%dmcw ﬁ“%ﬂ rl(g?’s. 61% -6r !
membered heterocyclic system containing from 1-4 heteroatoms selected from
N, O and S, wherein from 1-4 hydrogen atoms on the beterocyclic system may
be independently replaced with a member selected from the group consisting
of halo, -C,-C,-alkyl, -C, ,alkyl-CN, -C, calkenyl, -C, calkynyl, -C,,,cycloalkyl
15 -Co.4alkylC,; scycloalkyl and -NO,;

m is an integer of 0-2;

R', R% R? and R* are independently selected from the group consisting of:
20 H, -OR’, -N(-R®, -R9), -C, jalkyl, -C, ;alkenyl, -C, calkynyl, -C, scycloalkyl,
-Co4alkylC, seycloalkyl, -C, salkylphenyl and -C, alkynaphthyl, wherein from
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties
may be independently replaced with a member selected from the group
consisting of halo, -C, ;alkyl, -C, calkenyl, -C, calkynyl, -C, ;,cycloalkyl,
25 -Co4alkylC, scycloalkyl, -CN, and -NO,; or

R’ and R?, or R? and R® taken together can form a 3-8 membered cycloalkyl or
a heterocyclic ring system, wherein the heterocyclic ring system may have
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain

30 from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen
atoms on the heterocyclic ring system may be independently replaced with a
member selected from the group consisting of halo, C,-C,-alkyl, -CN -C,_
alkyl, -C, qalkenyl, -C, ;alkynyl, -C, ,cycloalkyl, -Cualkle,,,cycloalkyl and -
NO,;

35



from1-4 heteroatons selected fromN, 0 and S, -C -4al kyl, -C2.6al kenyl,
-C2 10 6al kynyl, -C3.6cycl oal kyl, -Co. 4al kyl C3. gcycl oal kyl, -CF3, -OR2, and
a 5-6 menbgprAnées erocyclic system containing from 1-4 ber/esewasions
selected from N, 0 and S, wherein from 1-4 hydrogen atons on the
heterocyclic system nmay be independently. replaced with a rrenber sel ected
fromthe group consi st ng of hal o, -C, - (§4 al kyl, -Cl4alkyl -

- C2- 6al kenyl, s%ﬁ%ﬁhﬁainl@{é up]@‘éng' idag 48 kleS$cycI oal kyl
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t oget her can forma 3-8 nenbered cycl oal kyl or a heterocyclic ring system

wherein the heterocgcllc ring systemmy have from 3 to 10 ring atons,
with 1 to 2 rings b #nd R'takemtogpthes gansiomn a A8 manbersd cygloallybora o 1- 4

hﬁt eL oat omsloslel ect eﬁetérwashé\tmglsyaad whereiithe héteroéyichieninig s¥sth tiag heve fram ons  on
selected from the of i ok %ﬁ“%??‘m"?*ﬁ%@& ﬂ”&“‘ﬁaﬁ% Sl ?° 42FE§’Fr
-C2. 6al kenyl , - C2. 6hiHbgtigEaatoms gel 9&‘,"3 pad S, whe Myl and -
NO2; 35 WO 01/ 197880iPEhtIBOGeRE iffsyston REy 2n irdREndently repbeqdeml’earm#rybesel ected
f E:Og] t hle glr oulo Cogsé&e'iéc qmﬁxfthe gfous c@nsnéh’i’t l6¥hialo, @%a&n&wmzk,-c“my@ldgynyl
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Q is a member selected from the group consisting of:
a direct link, -CH,-, -C(=0)-, -O-, -N(R)-, -N(R")CH,-, - CH;N(R?) -, -
C(=NR?)-, -C(=0)-N®)-, -NR")-C(=0)-, -S-, -SO-, -8O;-, -SO,-N(R")- and -
20 NR")-S0,;
R’is selected from:
H, -C,_jalkyl, -C, calkenyl, -C, salkynyl, -C, (cycloalkyl, -C, ;alkylC,_
scycloalkyl, -C, alkylphenyl and -C, ,alkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be
25 independently replaced with a member selected from the group consisting of
halo, -C, alkyl, -C, alkenyl, -C, ;alkynyl, -C; scycloalkyt, -C, alkylC,.
(cycloalkyl, -CN, and -NO,; '

4

D is a direct link or is 2 member selected from the group consisting oft
30 (a)  phenyl, which is independently substituted with 0-2 R substitutuents;
(b)  naphthyl, which is independently substituted with 0-2 R
substitutuents; and
(c)  amonocyclic or fused bicyclic heterocyclic ring system having from 5
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are



5 independently replaced with a nenber selected fromthe group consisting
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fromN, 0 and S, wher efsalecteddromiN/O aydiS,agdwhereio the ringisystéra magber ocyclic ring-
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consisting of halo', -C -C4-al kyl, -ON -Cl4al kyl, -C2_ 15 6al kenyl,

- C2. 6al kynyl , -C3 $cyC| oal kyl , -CD 4alky1C3. gcycl oal kyl and -N®2; Qis a
menber sel ectRYisiseleeted filemyr oup consisting of. a direct Iink, -CH2 ,

420, O N, mﬁm.ﬁamenywmm -cucycsrdm CLalkylg( =0 - N(R } -
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sel ect ed from H ,cyﬁlo kCIIé%O, Eeny Cgé K’@(}ﬁ Cé% %cl oal kyl ,
-C~, alkylC, - S$cycl-S@NR/R’ -S@WRVP h %ﬂ G%FA‘QHWI rein from
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consi sting, of halo 6 C3. Bgycl oal kyI
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substituted with QeloRkyls i hd-Wojents; (b). naphthyl, which is

| ndependent |y substitut ed with 0-2 R substitutuents; and (c) a nonocycl i
or fused bi cycllc heterocycllc ring s st em havi ng, from5 to 10 ring atons,

wherei n 1-4 rRhepdRbers indppepdantly selest the group peosistingiaf788 PCT/ USOQ 25196 7
sel ected fyom N, @,a0dalkyl, T hikshyl) 4, plityhgd, 10, RSyclBalRyl S0, plyidie :
(cycloalkyl, -C, ,alkylphenyl and -C, ;alkyinaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be
independently replaced with a member selected from the group consisting of
halo, -C, jalkyl, -C, qalkenyl, -C, .alkynyl, -C, ,cycloalkyl, -C, alkylC;_
20 scycloalkyl, -CN and -NO,; S

n is an integer of 0-2;

E is a direct link or a member selected from the group consisting of:
25 -C, y-alkyl-, -O-, -S-, -SO-, -SO;-, -Cy,-alkyl-C(=0), -Cy,-alkyl-C(=0)-N(-R")-
C, -alkyl-, -Cy,-alkyl-N(R®)-C(=0)-Cy - alkyl- -N(-R®)-C(=0)-N(-R?)- and
-Co-alkyl-N(-R’)-;

R® is a member selected from the group consisting of: -
30 H; -C, ,-alkyl; -C, -alkylaryl; -C,_-alkyl-heteroaryl; -C, ,-alkyl-C(=0)-OH,
C,.r2lkyl-C(=0)-0-C, ralkyl, and -C,salkyl-C(=0)-N(-R¥, -R™);

R? and R® are each a member independently selected from the group consisting of:
H, -C,-alkyl, -C, -alkyl-aryl; -C, -alkyl-heterocyclic group, and R® and R®
35 together with the N atom to which they are attached can form a 5-8 membered




subsituted fromO-2 Rla substitutuents; R' is selected from 5 hal o,

- C, 4al kyl, -Cz.6al kenyl, -C3 6al kynyl, -C34cycl oal kyl,. -CQal kyl C3_
, cycl oal kylwo efddzss- NO2, -(Cl12)" NR2aR ', -(CH2).CO2R2i ,PCTUSHZSIGONR R
-S2NR2'R ', -S02R ', -CF3, -OR', and a 5-6 nenbered aromatic heterocyclic

system contai ning from 1-4 heteroat ons sgl ected fromN, 0 and S, wherein
from 1l-4 hydrogen atons on the aromatic heterocyclic system may be 10

hnfiepengent I Iykr Ie|ol HeREbc lfcbmgcmg mehleeﬁiaﬁﬂxsfsa&wdt&mx?,r@um s;c():ESI slt Ikn?_C(?)af
al o, - a ¢ a
acycl oal kyl _y n‘%@ E;qxrg?yﬁhﬁm%w@w&é{’sﬂgﬁ%#ﬁ%y?ge SeP8d from t%e

group consisting of: 15 H, -C, ., alkyl, -C2.6al kenyl, -C2.6al kynyl,
-G3_, cycl oal kyk‘HSMke]ebﬁajomtﬁe’gbﬁ)ﬁédnmknngoﬁc al kyI phenyl and

_ 0. 4al kyl napht hyl , eqei r ke ring atons of
t he phenyl gnd naph %l‘i'é El@g‘ rri‘fiat04 gg% @?Eeﬁ?én 1y ricé“gll aceg with a

nmenber sel ect ed fr offHhaN (gq‘odb“)ct%%'l R Rr-SORAT; CF, -2
- C2. 6al kenyl , -CZ al kynyl, C3.scycloal kyl, -C'alkylC, _ 20 SCycI oaI kyl, -CN

and NC2i G nging, 7 LOL&SSHa Iegénd&n%apﬁnggr Bl R ol lup S AaligERT

sel ected from the roup cons tin
-SO2-, -Cal-al kyl - &hafms-alky lwém) N(-R) CO ,-al kyl -,
- Co. 1- aIkyIlGN( R) - C(=0) - Co. 1 aIkyI -N(- R8) - C( O) N(-R3)- and

- Q0. 1-al kyl - gg),m gosza menber sel ected from the group consi sting of
30 H -C1,; ?( -al kyl aryl ; -C— al kyl - het eroaryl ;
-C,.6-al kyl - C(arr) OH, -C14 al kyl -C(=0 -0 C, 4-al kyl, and

-CMallryl- C(aﬁ)smelﬁlebselﬂ!dd)ﬁ)ommhom@nﬁstblgafe each a menber | ndependent |y

sel ected fromthe qa)oup CEARSyBdrl lwlﬁﬂmﬁﬁékﬂé&nyl&m@% clgdikenlt aryl ;
- Ca, al kyl - hgterocyclic

to which they are attac é’ﬁp‘;igc Mﬁ%%&%ﬂ“@%ﬁm fbthe N atom

PCT/ USOQ 25196 alkeny] or -C, ,-cycloalkeny! are substituted with 0-4 R'® groups;

(b)  aphenylene group wherein the ring carbon atoms of the phenylene
group are substituted with 0-4 R groups;
20
{c) a3-8 membered a saturated, partially unsaturated or aromatic
monocyclic- heterocyclic ring system containing 1-4 heteroatoms
selected from N, O and S, wherein 0-2 ring atoms of the heterocyclic
ring may be substituted with 0-4 R' groups; and,
25 (@  an 8-10 membered fused heterocyclic bicyclic ring system, containing
1-4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of
the fused bicyclic ring system may be substituted with 0-4 R" groups;

R'" is a member selected from the group consisting of:

30 H, halo; C, calkyl, carbocylic aryl, -CN; -NO,; -(CH,),<-NR*R*%;
-SO,NR¥R*; -SO,R*; -CF,; -(CH,),.<-OR*; -O-(CH,), ,OR*; -O-(CH,),_
«C(=0)-O-R*;

-0-(CHp),. C(=0)-NR® R*); -N(R*}-(CH,), ~OR*;
“NR™)-(CH,),. - NR*R*); -C(=0)-NR*R*);
35 -N(R™)-(CH,),.-C(=0)-NR*,R*); -N(-(CH,);.c- OR™),; -N(R*)-(CH,),.c-OR*;



8 heterocyclic ring containing 1-4 heteroatorns selected fromN, 0 and S,

wherein the heterocyclic ring may be substituted with O- ps; R 1is
a menber sWOMMYUB from the group consisting of: 5 Hal o; P%@E“@{S%# -CN,
-N®2; -C(=O)-N(-e, R3"); -C(O)O?S -(CH2)4 N(-R2 , R3); -SO>N(R
Rb); -S02Aa ; -CF3 and -(CH2)q CR2 R9and R3E are each independently a
menber sel ected from he [ oup r;s isting

0 zq4al and
-C, 4-al kyl -aryl; |’r1 BRyerSHR (;)-(QH,)GCQ%S- i é&i@)el ected from
the group consisti 9@(@)-1‘([(8)“1(’,‘:) ﬁCHgaﬂ(—NR”Hﬂ(R’&R@) e@Hsgpyl , wherein the
al kenyl and cycl oakhg HBTJ_ﬁlka)@r ?neH%@re&Eahﬁ%éh carbon atons
and wherein the -Cz ?enl r.e. S tuted with 0-4
R d groups; (b) a bﬂ‘@ﬁ%‘“@ Wﬁ‘é 5"@?"8 xﬁ%’ﬁ‘? t he
phenyl ene 5group asdecwlfsnnNLQanﬂSMandlaE(Cﬁz)BhS-gmpswdm@ parti3llg nenber ed

a saturated, parti ﬁk&aﬁrﬁmﬁmhsﬁet&bmﬁ@méoﬁmmztuabrbaomb@sl&wacycI ic
ring system contai teroatons selected fromN, 0 and S, wherein
gt b

0-2 ring atons of ¢yclic ring may be substituted with 0-4 R d
groups; and, 25 (d). an 8-10 nenbered fused heterocyclic bicyclic ring
system cont aiR¥, RY, R arfl K¢ hre eguhlifiEperdent Bl ifébet sulochid fidndhel gfoup Wher ei n 0- 2
ring atomswof o hs%négtsed bicyclic ring system may be substituted with 0-4
R d groups; ES menber sel ect ed fromthe oyp consi.s ng of 30 11,
hal o; G, ..-alkyl, ga?boﬂlw prd Gussafkylandy “"g Féﬁ;Rg

- SO2NR2' R3d; -S2R2d; -CF3; -(CH2)d.s- CRRd -O (CHz), 40R3d L 0- (CH 2)i_

6 (=0-0e" -0-(CRidhfiq ﬁ”%ceﬂ’ioguﬁ%mam%%fa}e xﬁ@ﬁ@ﬁdem@%
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic
15 ring; or

R*¥ and R taken together with the N atom to which they are attached form a
5-8 membered saturated, partiallj unsaturated or aromatic heterocyclic ring
containing 1-4 heteroatoms selected from N, O and S;
20
J is a direct link or is a member selected from the group consisting of:
N(R)-C(=0)-; -C(=0)-N(R’)-; -O-; -5 -S0-; -SOy5 -CHy; -N(R®)-; and
“N(R’)-SOr |

25 R’is a member selected from the group consisting of:
H; -C, 4-alkyl; -Co-alkyl-carbocyclic aryl; -(CH,)o.-5-6 membered saturated,
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms
selected from N, O and S; (CH,),_s-C(—O)-O-C,_4 -alkyl; and -(CH,),_

«C(=0)-NR"R™);
30 _
R® and R® are each a member independently selected from the group consisting of:

H and -C, ,-alkyl;

X is a member selected from the group consisting of:
35 (a)  phenyl substituted with 0-3 R" groups; .




N(RS )-(CH2)1.d N(R2& R d); -C(=O-N(RZd,R d); 35 N(R")-(CW-6

C(=0 -N(RzZdR3d); N(-(CH),.B-0OR2d)2; N(Rs$)-(CH2)1-d-0Rzd; WD 01/19798
PCT/ USOQO 25%061/19988N( R5' ) - C(=O)-R ; N(R5')-SQ2- R7; - ( CHz)re3/uSees31960 Rt e;
-(CH2)1 6-C(=0)-N(R2d,Raa); -(CH, o a-C(=NR~)-N(R a R4); -(CH2)W
N(Rs2) C(=NR2d) - N(R , R4d) ; a -(CH2)as- N( Rgd) C54 nenbered saturated,
partially unsaturated or aromatic heterocyclic ring containing 1-4
heteroatons 5 selected fromN, 0 and S, and a -(CH2)0, -5-6 nmenbered

saturated, partiall d c h ocyclic ring containing
1- 4 het eroat ons sel%%t 3%%5%%@&%85% anupﬁ%fé R d and R a are each
I ndependently a nenber selected fromthe group 10 co_nsi sting of H,

Cl6-al kyl and C, .- akky!l arsyﬂuembeﬁuardimwa&b&wﬂwﬁﬂgxyaémlconmﬁihh 153®2; or and

Rid taken tQgether wth W forma
5-7 rrenbereg sat ur at ed, a{|5’art|a y =uns g@ﬁat&ﬁe%ﬁor aroma ék ﬁ?otuér’ocycl ic 15
ring; or Rd and Rd taken together with the N atomto Wmch they are

attached-forma 5-@@) e 8+16aheabtrnd fiselChronpaic hetadobyclic biepdlic tiag ewtenr ar omati c

heterocyclic ring cont %M %%&&%@g@gﬁ&@ﬁg{lﬁ%%éwr@ﬂm@ and S; 20

Jis adirect link or is ou COHSIStIng of
N(-R)-C(am) -; -C(=0) - N(? ﬁ)" thg fused hgterocye) *‘-"syg@’iﬁ‘% B . and

N(-R9)-S219 25 R9 is awmhmtﬁak“gmunsct ed fromthe group consi stl ng of H;
-C, 4-alkyl; -C, .-alkyl - carbocycl ic aryl; -(CH) 04-5-6 nenbered saturated,

partially unsa urated or . arony rocyclic rin con .aining 1-4
het er oat ons ‘88“‘?3(8’?1’%“ ﬁ%‘g d ‘Cl_-alkyl; and

-(CH2) 1- 6-C( ar’r) N(Hf@a Cﬁab-)CH glgyl carbocychc aryl; -C, - alky -O-R s

-Cy-alkyl-C(=0)-0-R*; -C, - alkyl-C(=0)-N(R?, R*); -C,,-alkyl-NO,;

15 -Cyo-alkyl-N(R%, R*); -C,,-alkyl-SO,-N(R*, R*); -C,,-alkyl-SO,-R*;
trihaloalkyl; -O-C,,-alkyl-O-R*; -C, ,-alkyl-O-R*; -O-C,_-alkyl-
C(=0)-N(R>, R’f); -0-C, -alkyl-C(=0)-0-R*; -C, ,-alkyl-N(R*)-C(=0)-R*;
~Cyr-alkyl-N(-R*)-SO,R*; -CH,N(R*)-C(=0)-R* ;-CH,-N(R*)-SO,R™;
~(CHp)o.s NR¥R*; -C(=0)-N(R™R*); -N({CH,),.-OR™),; -N(R")-(CH,),.

20 «OR*; N(R'%)-C(=0)-R*; -N(R')-SO,-R*; -C(=NR"))-N(R*R*); and a
-(CH,), +-5-6 membered saturated, partially unsaturated or aromatic
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S;

R, R* and R* are each independently a member sclected from the group consisting

25 of
H; -C, -alkyl; -C,,-alkyl-O-R%; -C, ,-alkyl-N(-R'®, -R*);-C,_
«alkyl-carbocyclic aryl; -C, -alkyl-heterocyclic; and R' and R, or R* and
R* together with the N atomi to which they are attached can form 5-8
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O
30 and S which can be substituted with 0-2 R'® groups;

R'® and R are indepedently a member selected from the group of:
H; halo; -C,_;-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated
or aromatic heterocyclic group; -CN; -C(=0)-N(R*)R*; -C(=0)-OR*; -NO,;
35 «(CH,),-NR*R*; -SO,NR*R*; -SO,R*; -CF;; and -(CH,),OR*;



R6s and R6b are each a member independently selected fromthe group
consisting of Hand -Cl.6-alkyl; X is a nenber selecte group
consi st i ngWV8 ‘9558 (a) phenyl substituted with 0-3 Rt S’S&%@m%%l/ 19788
PCT/ USAQ 75196 10 (b) naphthyl substituted with 0-3 R groups and (c) a
6- menbered aromati c heterocyclic ring sy$temcontaining 1-3 N5 atons and
having 0-3 ring atons substituted with 0-3 R~ groups; and (d) an 8-10
menbered fused aromati c heterocyclic bicyclic ring system containing 1-4
het er oat ons sgliesiiarkgériopo2), 0 and S and 0-3 ring atons of the fused

het erocyclic bicyclic ring system are substituted 10 with 0-3 R "~ groups;

R e is a nmenber independentl from he roup, consj sting of - Hal o;
CF3; -C, --al k" and R Q‘&% gp&w‘fm 9 Q_g,o?-

- Ca2al kyl - £(am - O- B2C, 4 W-C@J—ﬂyylcﬂbo@)chmm, R3 ); -Cc.2-alkyl NOz; 15
-C4 2-alkyl-N(RR', R3e); -Cw al kyl -S0OS N(RZ‘ R3e); -Owal kyl - SO2- R3"™;

B s i T

-Co. 2 al ky1l- Nmﬂﬂtg}demvssthqreofc H2- N(R2I-C( =0 -R3" ;- -SM2-R3 -
(CHZ)06NRZR -C(=0-N(Rz e, R3 ; -N(-( 6CR2)2 N(R)(CH) 20
6-OR2'; N .S

- (CH. ) - (lgt Leg(bergfegao{{‘ﬂﬁpgf%ﬁa %ﬁ%"ﬁ? %m‘{surf}owl%@)m@aﬂﬂa

het erocycl i c p$ digeuostin rsgentaginangtheraspsch thepresers dvertiodnglydssy N 0 and S; RI,
R2e and R3e a Barﬁﬂféﬁucﬂdam@ﬁeﬁdompﬂsmgmmnnmhmnﬁdﬁcnmdmt afithelp ..
consi sti ng 2@ xﬁé l‘nkLOf oﬁﬂx tﬁxﬁac@ﬁti&ﬂl %tﬂlecaﬁler Bryet kel - R 0,

-R29), car oc c JC a clic; and R14 and

R or R2e andas ﬂ‘FBﬁ’é?‘!ﬁE‘t”"‘WPH“’ ?W‘Eﬂdﬁﬁ?’f‘ ??F@&X%ﬁe attached can
form 5-8 18enempeinisindpbaryatautical m@@bﬂ&m@ﬁn@mﬂm@ﬂcﬁﬁﬁml ected -

fromN O characterized by undesired thrombosis or disorders of the blood coagulation process

in mammals, or for preventing coagulation in stored blood products and samples.
Optionally, the methods of this invention comprise administering the pharmaceutical
composition in combination with an additional therapeutic agent such as an

20  antithrombotic and/or a thrombolytic agent and/or an anticoagulant.

Detailed Description of the I .
Definitions - _ .

25 In accordance with the present invention and as used herein, the following
terms are defined with the following meanings, unless explicitly stated otherwise.

The term "alkenyl" refers to a trivalent straight chain or branched chain
unsaturated aliphatic radical. The term “alkinyl" (or "alkynyl”) refers to a straight or
30 branched chain aliphatic radical that includes at least two carbons joined by a triple
bond. If no number of carbons is specified alkenyl and alkinyl each refer to radicals
having from 2-12 carbon atoms.

The term "alkyl" refers to saturated aliphatic groups including straight-chain,
35  branched-chain and cyclic groups having the number of carbon atoms specified, or if



30 and S which can be substituted with 0-2 R s groups; W, and W are

I ndepedently a nenber selected fromthe group of: H halo; -C --alkyl, a
car bocycl i cwarsghi9m3soup ; a saturated, partially unsaturaPemyUsSo2sé onati c
heterocyclic group; -CN, -C(=0-N(R39)R4$; -C(=0-OR B; NO2; 35 -(CH2)p
NR?YR |; -SO2NR3" t4l11; -S02R3t -CF3; andy,(CH2) POR3g; WO 01/19788

PCT/ USOO’ 25196 11 p is an integer of O- 22 Rag and Rog are each

Ifégepelngelnt ly selng@berds épe amh@/gwx@umzmnatdmgmétm&yuoa@rasﬁeayl and
- a car E@ﬁ i somers,
sal ts, hzdr at e?‘g&xujf%./egsttgelsxlgdﬁ%’aﬂ i'j{cril Xfﬁggi v‘g{ﬂ%@gﬁgéﬁg‘g 8%& certain

aspects of thi and preferaby are provided which are useful as

di agnostic reagents. In another aspect t he present invention i ncl udes
phar maceuti gal conp C woRd ef B4 anount
of the corr%ounds o] h% cfietss ﬂ J‘%{ it ?‘ 5}:%% tl};’bl

'S I.Nn on an maceut 1 cal
carrier. In yeftdf Jigyslic orfeieych ‘E““&%"tﬂ‘iee@'éﬁ? like ppesach ?4 P PEastabl] hods
conpri sing usi mgg&ﬁmhnéxim&n@&dywbmn&d&amﬂgpﬂomwbmﬁheauﬂgsmmmd i ons for
preventing or thaahh %dﬂ.@@ﬁﬁﬁmﬁaﬂﬁsele%a Z@Qoﬁé{stﬁ-l@%sﬁtﬂﬁe

t hr onbosi s or dlsor f ocess in mmal s, or

d
for preventing™eH9gEH %??%W“?’Hsg‘i”ﬁ‘ggﬁmgﬂ ﬂ}“l _on ? ng AGME A Al
Opti onal | y,10t hmmmmmmmmmsmmwmmemmbm t he

phar tmaceuth i cal blc?&f&iﬁx%zg Isfrhdaite nag/x:rgqrfb:mt tﬂoﬂf?wmﬁné&oﬁﬁi?ﬂtﬁém t ngh hea?peut ic
agent such as an ra | nt and/ or an
anti coagul ant . ‘ﬁ% uts %‘f%ﬁs ﬁe@;ﬁ%mﬁ@eﬁ% ng‘f‘?ﬁf ns 25 1In
accor dance wi t Ktrugresin sdichboth of tha ringsarearematic, rirgstruetateinwhighase pbthe owi ng
terns are defi miags ihioatidEhdiing seubtuies Hiwhich B@H of hatifgarenocplaramatityandaat ed

8£ gﬁ(r:\r,]mezec hglhﬁ &‘u %g'ifly@l %&m“l&'ﬁg ﬁ%vt%fgc dﬁ(f‘l"?ﬁ‘ﬁ%ﬁ %égir% a?'%g?g} C)( or
"al kynyl ") r ef &heremghe;trigycl ‘89%?“"69‘“"13?? ted Somdpe graup Gensising RE#ing” | adi cal
t hat includes afrudhressit which threerdf Gresingoare emiatic, angstrqoiumsmwhichmo of the
rings are aromatic and ring structures in which three of the rings are non-aromatic. In
each case, the non-aromatic rings when present in the monocyclic, bicyclic or tricyclic
20  ring structure may independently be saturated, partially saturated or fully saturated.
Examples of such carbocyclic ring structures include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, adamantyl, cyclooctyl,
[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0Jbicyclodecane (decalin),
2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or
25  tetrahydronaphthyl (tetralin), Moteover, the ring structures described herein may be
attached to one or more indicated pendant groups via any carbon atom which results
in a stable structure. The term "substituted" as used in conjunction with carbocyclic
ring structures means that hydrogén atoms attached to the ring carbon atoms of ring
structures described herein may be substituted by one or' more of the substituents
30 indicated for that structure if such substitution{s) would result in a stable compound.

The term “aryl" which is included with the term "carbocyclic ring structure™.
refers to an unsubstituted or substituted aromatic ring, substituted with one, two or
three substituents selected from loweralkoxy, loweralkyl, loweralkylamino, hydroxy,

35 halogen, cyano, hydroxyl, mercapto, nitro, thioalkoxy, carboxaldehyde, carboxyl,



bond. If no nunber of carbons is specified a[kenyl and al ki nyl each refer
to radicals having from2-12 carbon atons. The term"alkyl" refers to
sat ur at ed WPOYHHEE ¢ groups including straight-chain, 3®CHUSHEANEE- chain and

cyclic groups having the nunber of carbon atons specified, or if illk WO
01/ 19788 PCT/ US00/ 25196 12 no nunber i 43specified, having up to 12 carbon
atons. The term "cycl oal kyl" as used herein refers to a nono-, bi-, or

tricyclic ali gthealkoxyiandcathoxamigeneludingibut notilisited toensbocyelit apylef erably 3 to 7
carbon at oms. héesdbydlis af],a8d Biafyl gloligh ané tiglike, @fl 0P RAiith irlay bE bpKbnaliy UCt Ur € " and

" Cu46 carboc I: ' r, LIi.cyGli I ng .Struycture' or the |ike
are each int eﬁ S{ciﬁ%%%ga}ﬁ“%‘% e u$?| ﬁ%‘hes?}fcﬁgk?fi?i‘“ﬁg\}?‘ﬁﬂa&#%hr bon at ons
as ring at oms"Rieliphepyjephensnthrenyi andngplithacenyd. substituted or unsubstitut ed
menber sel 8cted fromthe group consisting of: a stable nonocyclic ring

whi ch i ti | ", " P t,ons: .stalhl e 10
m)lngcyl:lsi 2r ggﬁ- :a?o?ﬁétll&g( ra?’;r%g aépﬁgﬁ;@%uﬂﬁ%m}qﬁn%%?ﬁggﬁapfﬁgsri ng;, a

stabl e bi cycfqene,twegordhree aryl grauns bavingthg mumbes of earbonatomsresignated, r i ng at ons
in the two ri agendedieareilkylighmphiaviyg thi aumber of GarionQtonisalesignated Saftafe fr om t he
group consi st wyfNg grolsidnclide! uﬁmr@@mw@,iwgﬁigffmé@ﬁm ar e
aromatic, (ki ng,_Structures.,l M ch. one of ‘the” 'rfinds IS aromatfc and ring
struct ureé{)i ngﬁ‘fftéﬁ’{’)%‘?ﬁ‘ygfyit%\@iﬂqw Eﬁ]éﬁ'éuﬂg‘ﬁh‘&t}’a § qptiopglly sybstityted; 5| e
tricyclic ring structure having a total of from10 to 16 atons in the three
rings wherein thedusedertinahé feft "Hetedegélicig! Sr BERESEE rk Yitdnl¥Gs 97 OUP

consisting of . .r] : i | t.hree of . t rings are aromatic,
ring struct urg%é{?%y@v%&tgﬁ'?ﬂé&émﬁﬁn %%@eﬁsre _ fromtBGBIoPR st r uct ur es
i n whi ch t hr eePngisting pf stablg mongcyelicding having fromcS-7 membera int the ringsitselfiand

non- ar omad$ ¢ hivingsfronh B o 4lictere ting atoms Setectd ionitid kroup Qinsixtig JFNYO dnlti Cyclic 20
ring structurg. J&apld RERRE it %Mbﬁﬂome%i %Hinftﬁ% 0

y i at ed
sat ur at _ed.' Ex I esm%;c€ su car g_ocv@? C Fin struc%ures deput are
not limted t %89%?'&5&% e ty PP%%BF?P’P 1698#‘3@ s selegted oyl 10
adamant yl , cy#iddsinclpding bfc3ell: ririgishrugtarepwhrein any ¢f4heXeldribed stablenonane,
[4.4.0] bi Cycl pBRwIER HeRelicHhgs isPusdd Bldteta bPOGEEHR Sing | HASEEN . Pheny! ,
napht hyl, 20 ”dﬁfa}’éuc h&%@%ﬁ% ¥1Lg stilcture having a total of from 10 to 16 atoms in the three

rings wherein at least one of the three rings has from 1 to 4 hetero atoms selected from

the group consisting of N, O and S. Any nitrogen and sulfur atoms present in a

heterocyclic ring of such a heterocyclic ring structure may be oxidized. Unless

indicated otherwise the terms "heterocyclic ring" or "heterocyclic ring system”

25  include aromatic rings, as well as non-aromatic rings which can be saturated, partially
saturated or fully saturated non-aromatic rings. Also, unless indicated otherwise the
term "heterocyclic ring system" includes ring structures wherein all of the rings
contain at least one hetero atom as well as structures having less than all of the rings
in the ring structure containing at least one hetero atom, for example bicyclic ring

30  structures wherein one ring is a benzene ring and one of the rings has one or more
hetero atoms are included within the term "heterocyclic ring systems" as well as
bicyclic ring structures wherein each of the two ﬁngs has at least one hetero atom.
Moreover, the ring structures described herein may be attached to one or more
indicated pendant groups via any hetero atom or carbon atom which results in a stable

35  structure. Further, the term "substituted” means that one or more of the hydrogen

or fuIIy_




25 tetrahydronaphthyl (tetralin). Mreover, the ring structures described
herein may be attached to one or nore indicated pendant groups via any
carbon at omwgviabrsgesults in a stable structure. The tepaT/UsSM2SYét ut ed" as
used in conjunction with carbocyclic ring structures neans that hydrogen
atoms attached to the ring carbon atoms @ ring structures described
herein may be substituted by one ornore of the substituents 30 indicated

Lg;p E) Bﬁ& st;ﬁgtﬁnﬁ‘s nfth &%@”baﬂidh%in Btﬂﬂégéham@)di‘]meédéhbfihenﬂgﬁhaigl:)e/clIC
ring structure™® Fqé‘f“étF% ﬁﬁ%ﬂ%ﬁ‘s’é!} Fﬁf‘%’g%oﬁsﬂtﬁ&eéu e aromatlc ring,
substituted wi tmhmmumcmlaqeme@s) yewswtﬂ&emseb@ep@ew& Niteage® over al koxy,
Irrg\r/vg; glt (Igyl X ! ommm m&m@rqual teﬁafzegr mmmﬁ Wais arel ﬁ@mw% .

PCT/ US00125196 h‘lg’g |I oallli1 ude&%tg@‘%atr oox§ﬁ de |ér%ig uﬁllng Igut not-I i mted
to carbocyclic WPIPWWP% ithe tatal numbgrf Qind S\#oms iR ASBERNd t he | i ke,

al | of whi ch najéterRyélidiring idréaser tian DSit Istpreferntd tHar etlestomsinatiby hdjacenttps i ncl ude

ey ! P S S Ao m R AR

"carbocyclic ardfpeiverhggracych , or three aryl groups having the
nunber of cHrbon atons desi gnated, appended to an al kyl group having the

re ot 1imted 1o, TRmpa e ‘g‘z ey, terdt e digfoyser, i ipnabitance, Ul

' y
benzyhydryl , t rqr‘i‘?’l are a&ﬁénvli'lh%zgf'f’ ym@mx&%&ﬂ%%%ﬁé@hﬁ B‘ﬁ?%‘%?ﬁ%h ly
substituted /snzettephbmet, denroxaznlyl, benzthiaznlyl, bengtriazalylcbenrteigazolyl, " het er ocyclic
ring systent i %enixébk%ﬂ@%eﬁz%oﬂ%&yﬁb&ﬁﬁﬁﬂdzhlﬂiyﬁdarﬁizolynﬂmhrbmlﬁ nmenber

selected fr t ving from
5-7 rrenbersﬁlmn ?'??Sﬁw?’ﬁ Meé‘gllé ojilv?’ éwaﬁxﬁ&gzﬁg?groén ng atons
sel ect ed from tdifbiaginyg h:@mfsm&, hliptrghydsofuran, bigylciic ring
structure havi riidazdlinyRimiddzolyl, leid&ayﬂﬁadainymdbmmﬁéndom m-hgelyl wher ei-n at

| east one of t romN, O
and S, incl udi ng E%M“?g%m&?gﬁ%%ﬁ#ggﬂvﬁﬁmal %a ﬁﬁﬁé g F des l; I bed
stabl e m)nocycl(g PUE*}&“P‘?@H ritgXazolyLayrphy or benzene ring;
and a stabl2® octahydroisoquinolinyl, oxadiazolyl, 1,2,3- oxadlazolyl 1,2 4»oxad1azolyl
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridiny],
purinyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
25  pryidooxazole, pyrideimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroguninolinyl, 6H-1,2,5-thiadazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
30 thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-tridzolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and
xanthenyl. Preferred heterocyclic ring structures include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, indolyl,
benzimidazolyl, 1H-indazolyl, oxazolinyl, or isatinoyl. Also included are fused ring
35  and spiro compounds containing, for example, the above heterocylic ring structures.




20 tricyclic heterocyclic ring structure having a total of from10 to 16
atons in the three rings wherein at | east one of the three rlng;s has from
1 to 4 heMQYWBns selected from the group consisting? @ 2Y¥Iand s, Any
nitrogen and sulfur atonms present in a heterocyclic ring of such. a

het erocyclic ring structure may be oxi diSzed. Unl ess indicated otherw se
the terns "heterocyclic ring" or "heterocyclic ring system 25 include
aromatic rings, as well as non-aronmatic rings which can be saturat ed,
partially saturatAsdsalhefeid thy tetm "arombticchetepovyelicaing!systent'! liag 8ssertatip theun| ess

| ndi cat ed ot *}%\é’h&ﬁu& f&ﬂﬁéﬂw&@&c@i&%&’&k&cﬁc ﬁh%‘%st%&éfeﬁ‘&ht thﬁ% jags ring

structures wherej n e rin nf‘al n .a ro atom as
well as str ucﬁ“ﬁP@%" PH%SXS@%S%M"I%WE’W% bfcﬁcll"r@‘gﬁ?ﬁﬂ‘ structure

cont ai ni nd atardmatistor noreathmativ keterasyeliciring fiesed toincardmatig chrbocycliowing30 st ruct ur es
wherein one rgfidules @ benzene ring and one of the rings has one or nore
hetero atoms are included within the term"heterocyclic ring systems" as

well as bicyclic ring structures wherein each of the two rings has at
| east one het er o Theterms Naglod ox/thalogenfi @s vsed hereinrefenta ChBrdoddr i bed herein may

be attached tsebsﬁ&ﬁn@rl*ﬁafeﬁn'nami Htﬁdﬂibﬂik@&@ferﬁrﬂ ubaarwh\/ramealero atom or

eunsti ¢ UtbcrihBR RIER e hylbofh i ﬁtél Fef ot eilineg 7o "

PCT/ USOQl 251 Jwixtuses oﬁ@@f@@ﬂbﬁﬂq am,er ﬂh&ale@!kmwl thy] anddbedikes on( s) of
t he each of tpifertédradicadls) farlegamplé.ng Structures descri. bed herein may be

repl aced by one or nore of the indicated substituents if such

replacement (s) woyld result jin a st abl corrpound. Nitrogen atons in a ring
structure may be JU&EERA™ meofﬁferﬂ?c bnpounds are specifically 5

I ndi cat edisor are included within the tern "a pharmaceutically acceptable

salt" for a par tigg @hﬁgip S atonms in
a single heterocyc%ll C r n |§'R{g&rl ﬁe LIQS?L%‘:I‘{& 'S p‘r’e‘{omg 'ﬁ@gt hat such
atoms not be dstyesdom the gombjpation 453 saspouns a8 grgayic of inergania aeid.nTheswr ¢ t hat
10 or S ri ng cainpommds areubsfuldmbath freelipse aid salt fhirme in predtice,absrck ofthe salg

structure. | caljfé( %ﬁoﬁie&f'&ﬁ%.%@tbﬁn %Ma@iﬁ%ﬁ&ﬁés@a&lﬁﬁ&{sgtw&éﬁftﬁxh% systens,

i n al phabgt ace acr| di nyl, azocinyl, benzi m dazolyl,

benzof ur &yl SC‘H’&? I?F'ﬁfrﬁr“g

“Pharmaceutmally acceptable acid addition salt” refers to salts retalmng the
biological effectiveness and properties of the free bases and which are not biologically
or otherwise undesirable, formed with inorganic acids such as hydrochloric acid,

25 hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid,
maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicyclic acid and the like.

30 o

“Pharmaceutically acceptable base addition salts™ include those derived from
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium,
iron, zinc, copper, manganese, aluminum salts and the like. Particularly preferred are
the ammonium, potassium, sodium, calcium and magnesium salts. Salts derived from

35 pharmaceutically acceptable organic nontoxic bases include salts of primary,




benzot hi ophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimdazalinyl,
car bazol yl ,wdatMessr bazol yl , 15 carbolinyl, chromanyl, chroavisay2s196

ci nnolinyl, decahydroquinolinyl, 2H 6H 1,5, 2- dithiazinyl,

di hydrof uro[ 2, 3-b] t ct rahydr of ur an, fura%l furazanyl, imdazolidinyl,
I m dazolinyl, imdazolyl,1H i ndazol yl, i ndoI i nyl, indolizinyl, indolyl,

S indolyl | asbmesclitian M‘"‘E*’WW“"'“*“’B?‘*‘EMM o ol y
I SOI S S | aZ | SOXaz

nor phol i %yl ?gﬁftﬁ %?ﬁ%ﬁ 4 1‘26’“@3“3%@?%‘?%5’%‘“%@’@ éilo%?adl azol yl , Y

|, 2, 3- oxadi az olsgnmpﬂarmneurmwlmmyieﬂwlamm sicthylaming-Epppylamine,

1, 3, 4- oxadi az Oétudmtaﬁwmldiediymﬂmoemm@Jnﬁéthaxﬂmmw&enylhxme,nyﬁﬁw di nyl,

phenoxat hi i hy! ERE R, Gl procafl SRGas %‘%Fﬁ%?%‘?hé%.”ﬁ'er. di nyl

pteridinyl, MX‘M“W(%WF%P’&@V%WW% LSTONNG; PRACS, BiPRTiging, i ny| |

Py aéolny: ! py:plﬂaﬁhﬁmeﬂ%xmwlndwwmmsmﬁwtﬁ@m d'ameﬁlﬁlmmdDZH H”o ?Zfl e,
pyridinyl, py dﬁ’éﬂﬁ%{m )g{h%,gy , pyrroly
pyrrolyl, quin rg*{l &ucl n%%@%ﬁ- | zi'nyl, qui r‘ioxal i nyl,

qui nucl i di nyl, F‘F’Qﬁ&? e’?}lé‘!’Pea F8%qui nol i nyl ,

t et rahydr otfi nol i nyl, 6H 1 2, 5 th| adazi nyl ,

1, 22%03t Lh' aglhazol yI "ﬁ: I “%Pih)! u&o@sﬁ&éﬂhﬁ%%?ﬁ met %ﬁ'e%toi‘oxt hi aldl ?20| yl
t hi enoi |ma3az(r)?a azﬁ ivity thet I, t‘ectsyc;t e\gjo%nedbya'cgmngo%ﬁ zply

triazinyl,1,2, @wmie@tm arg, 3emshpwtlbzwlvjfr0@SQSSEﬁmﬁWWnslncBldﬂ triazolyl
and xant heny|recero?f)ﬂEgraﬂdblhﬁh§ﬁtﬂﬁ @aoﬁm r%hmm@mrylednuﬂgmﬁut are not

limted to; B h
oxazo |ny or I
conpounds Contmlenhﬂﬁgenimnmiﬁélﬁepbhesshhﬁﬂﬁx d?ﬁbﬁd?@migeﬂc Site tBat3d I uct ures.

WO 01119798 PCE% psiee yls QFP%WSF]E the term"aromatic
heterocyclic ri'hg syste as essentla the sone definition as for the
nonocyclic and bicyclic ring systens except that at |east one ring of the
ring syste?fiis an &rtheredmpouhdstof thiscipvention, carbap atoms boaddii te four nan-identigalhas an 5
aromati c or NORsRERHE heGsEhSHE CA&hidhgly M cdhirfids Raydilisf4s0mat i ¢ carbocyclic
ring structu rde astereoisomers, enantiomers or mixtures thereof. The syntheses described herein
may employ racemates, enantiomers or diastercomers as starting materials or
intermediates. Diastercomeric products resulting from such syntheses may be
25  separated by chromatographic or crystallization methods, or by other methods known
in the art. Likewise, enantiomeric product mixtures may be separated using the same
techniques or by other methods known in the art. Each of the asymmetric carbon
atoms, when present in the compounds of this invention, may be in one of two
configurations (R or S) and both are within the scope of the present invention.
30
Preferred Embodiments
In a preferred embodiment the present invention provides a compound
according to the formula:
A-Q-D-E-G-J-X
35  wherein:



The terns "hal 0" or "hal ogen" as used herein refer to d, Br, F or '
substituents. The term "hal oal kyl", and the |ike, refer %&@@I&%{? phatl C
carbon radVeANY™8 0 having at | east one hydrogen atom ré’% X a Br,
F or I atom including mxtures of different halo atons. Tri hal oal kyI
includes trifluoronethyl and the |ike ad47 preferred radicals, for exanple.
The term "nmethyl ene"” refers to -CH2-. 15 The term "pharnaceutically

accept abl e salXigseleated firmss sal ts of conpounds derived fromthe conbination
of a conpound and @y orgaialkyllr i norganic acid. These conpounds are useful
in both free base and salt form In practice, the use of the salt form
anounts to use of the base for both acid and base addition salts are
within the 20 scof® ofCathué’YﬁP Nt i nvention. "Pharmaceutically acceptable
acid additon salt” refers to salts retaining the biological effectiveness
and properties of ef h :Nﬁgn)c ily or

ot herwi se undesi r abl F@gf{gﬁmﬂ %%nlh@vg}:z?g?%gh as ﬁydrochl oric
acid, 25 hydrobromic a(,q(aNRs?uIRf 8‘&% Snitric acid, phosphoric acid and
t he Ilke and organic acids such as acetic acid, propionc acid, glycolic
acid, pyruvic aci degyox .fyl%ﬂhéinsmﬂ@ﬂeﬁa&m@@wdnmfmbﬁmloczmﬁmmauﬁw nic acid,
fumarlc acid, tartaric aC|d citric acid, benzoic acid, cinnamc acid,
mandel i ¢ &8i d, nethanesul fonic acid, et hanesul foni ¢ __aci d

p-t ol uenesul foni c € d naphthylowlkich i indepandently spbstitutedjwith O R-spbstifutueatsiit i cal |y
accept abl e baggd additi on salts" include those derived from inorganic bases
such as sodium potassium Ilithium amonium calcium mnagnesium iron,

zi nc, copper, nmanganese, alum numsalts and the |ike. Par |cuI

preferred are t he@nmAmeneryclis prfussd igyclichgt 01&&‘@.%% E?Fﬂél um
salts. Saliss derived frtoﬂOnB@atwhalwlnmmn-nuaghtymaoﬁb@nmwtemragam C nontoxic
bases include sal ts Of el DPfid N O, S ARARIMERTE WSRO 16

238???% and terti ary srtrxlmrt]eedsthhélgff gs"fittu%uen%m nes 1 ncluding naturally

R is selected from: :
20 H, halo, -CN, -CO,R', -C(=0)-NR', R?), -(CH,),-CO,R!, -(CH,),.-
C(=0)-NR', R, -NO,, -SO,N(_R’, R?), -SO,R', (CH,),NR'R?, -(CH,),,-
C(=NR’-R’, -(CH,),~C(=NR*)-N(R',R?), (CH,),-N(R‘)-C(=NR’)-N(R',R’), -
(CH,).NR'- C, sheterocyclics, C, jalkyl, C, calkenyl, C, salkynyl, C,.
scycloalkyl, C, ,alkylC, ;cycloalkyl, -CF;, -OR?, and a 5-6 membered
25 heterocyclic system containing from 1-4 heteroatoms selected from N, O and -
S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be
independently replaced with a member selected from the group consisting of
halo, C,-C,-alkyl, CN-C,_alkyl, -C, salkenyl, -C, calkynyl, -C, scycloalkyl,
-C,.alkylC, scycloalkyl and -NO,;
30
m is an integer of 0-2;

R', R% R* and R are independently selected from the group consisting of:
H, -OR’, -N(-R’, -R%), -C, .alkyl, -C, calkenyl, -C, calkynyl, -C, (,cycloalkyl,
35 -CyalkylC, (cycloalkyl, -C, ,alkylphenyl and -C, jalkylnaphthyl, wherein from




substituted am nes, cyclic am nes and basic ion exchange resins, such as
| sopropyl am ne, trinmethylam ne, diethylamne, triethylam ne,

tripropyl anweney197s8t hanot am ne, 2-di et hyl am noet hanol , t ricwEIShisidéne,

di cycl ohexyl am ne, lysine, 5 arginine, histidine, caffeine, procaine,
hydrabam ne, choline, betaine, ethylen Qi arni ne, gl ucosam ne,

nmet hyl gl ucam ne, theobrom ne, purines, S‘ I 'perizine, piperidine,

\- et hyl pi per i di ne. 1PPhypiRSEeh Roms S ﬁi@nﬂé‘&oﬁa@@ﬂhé nyl'i’ﬂdﬂdpﬁm&lt@:{:]&b!txef@r eferred
organi ¢ nontoxi c base ro e et hanol am ne,

trl met hani ne, dicycF ﬁ’ Wgﬁ"ﬂ?ﬁ@ %ﬁn é’él‘ﬁ’& 5§¥?°g°glr£’mmi5r°"%| ol ogi cal
property" for the sonsistiopof sl i alibaBsalkenyilnCualiomyb-Eaeydnalkyl, ant i geni c
function or activi tg, &IRFIC, ichelskiltyBCENYar@-NOR@krect 1y perfornmed by a conpound
of this |ng/ent|on that are often shown by in vitro assays. Effector
functions include recepfor or gand .bi ndi n any enzyne act|V|ty or
enzyne nodul at ory éi:tand/ﬁ’t 9TR6PH§Rin@éP8°ﬂl§F°®%?m?% scloalieyl 91or nonal
activity, any acti wﬂemdcycmmgwsteﬁgwmremmﬂatefmyﬁcnagl@g&-mﬂa}qiavsel s to an

extracel | ul ar mat M igdnf ﬁ°c1§e %ﬁ& lr@z?ﬁ‘g;ﬁ&nﬁ ?Ehe?ﬂgsﬁcﬁxt’ . rol e.

Anti geni c functi ons I NC 0SSEsS| on | genl C site that
is capable of readm Wtﬁfﬁ“tﬂﬁﬁekﬁmé’gmrh&l‘%@ésay bysiregent he
conpounds b6 this |amroh|ﬂmrhetemydnmnngkystmxhqmteiﬁhepmdémlyrrepmmw&hat i cal

substituents are agyel delefted A6 Helrdihlobnsidi i ARBPOUBLIFTRINEX] ST _2S

di ast er eoi soners, enantiOners.o Xt e ;Egg h sis descri bed
herein may enpl oy * ‘5%8 &g@gﬂ ”ﬁeﬁgfh”ﬁ#re gs‘?"e ﬁ‘#}é&o{;@w adt i ng
materials or inteN@diates. Diastereoneric products resulting from such

synt heses may be 25 separat ed by chr omat ogr aphi ¢ or crystal l'ization
met hods, E& net hod&egﬁ |n the art. Like enantiorreri C

product m g@“@@ﬁg %grglgxncémm?tglg es or by other
met hods known |n t %mﬂfylEﬁfﬁh’k@iyl,t-ﬁesathﬁiﬁYQloaﬂqhb%n Coms, when
present in the conpsu mu@gwnemmnpi-‘ﬂv\o
configurations (R
I nvention. 30 Pr efgl %ﬁ E{r}r’gw Bhﬁr{@g%oﬁk h@g&?lﬁﬁ%ﬁm&:ﬂﬁﬁﬁéﬁpresem
i nventi on provi des nd mlacedmthamembcrselectedfromthe group consisting of

20 halo, -CHalkyI -C, salkenyl, -C, qalkynyl, -C, ,cycloalkyl, -C, ,alkylC;.

scycloalkyl, -CN, and -NO,; or

R? and R® taken together can form a 3-8 membered cycloalkyl or a
heterocyclic ring system, wherein the heterocyclic ring system may have from

25 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms
on the heterocyclic ring system may be independently replaced with a member
selected from the group consisting of halo, C,-C,-alkyl, -CN -C, salkyl, -C,
salkenyl, -C, salkynyl, -C, ,cycloalkyl, -C, alkylC, ,cycloalkyl and -NO,;

30 )

Q is a member selected from the group consisting of:

a direct link, -CH,-, -C(=0)-, -O-, -N(R")-, -N(R")CH,-, - CH,N®R") -, -
C(=NR')-, -C(=0)-NR)-, -N(R")-C(=0)-, -S-, -SO-, -SO,-, -SO,-N(R?)- and —
NR)-SOr;

35



according to the formula: A QDB-GJ X 35 wherein: WO 01/19788

PCT/USOQO 25196 17 A is selected from (a) C, -C6-al kyl; p ;Uga

C3- C8-cycI WK™ 5 (¢) -N(R,R2), N(R,R2)-C(=NR3)-, PCT/US0/251%6

N(R ,R2)-C(--NR )-N(R)-, R - C( =NR3) -, R'-C(:NRB)-N(R4)-; (d) phenyl,

whi ch i's independently subst ituted withl1®9-2 R substitutuents; 10 (e)

napht hyl, which is independently substituted with 0-2 R substltut uents;

and (1) a nonBc;SGFIPQ!e‘bﬁ‘Omused bi cyclic heterocyclic ring system having from

5 15 to 10 ring aHo.n);_‘amynecgunenﬂyi,m&amgmt-o;;eydﬁalmm&alkgl@ystem are

selected fromN, O q_4$ubst|tuted
with 0-2 R substlt‘U uen ecte'?I‘“Flﬂ(glIB 2% h |

-(=0-N(R, R2), ‘}?FP’BEB eﬂnsejqzlf the phenyl R“Ph“m‘mm%@mai!%‘bm(w
R(2)CHZ) Salil R5R4) (CHZi)xdé}dEﬁdEﬁtly re()ﬁb#élwnt!ﬁ(meﬁ&) sdRcted- f(oﬁl-m):gmﬁphms;swcf 4R|2?( I
- m (; ;lléeg{'l a

C24al kenyl , C2. 6a| %@/@g C o’)zﬁ2 diBnyl @fgp&%}%%%l o - CF%

- OR2, and a 5-6 C|IC systemcontalnlngfrom14
het eroatons selected fromN, O and S, wherein from 1-4 hydrogen atons on

the het er ocyclig a 3itsck Bk 6F8Y a RRmbéreIested 6 the \grdup Roistiflg uf: t h a nenber
sel ected fromthe OUR, CO SI N I 1
“c2. atkeddl, - 2. Bh) K PRSL W ‘5'3‘? %%ﬁqﬂﬁ‘bs‘ﬁm&’ﬂgp%#cﬁ%‘%“@kw and
- NO2;
(b) - naphthyl, which is independently substituted with 0-2 R"
substitutuents; and :

15 (©) a monocyclic or fused bicyclic heterocyclic ring system having from 5
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are
selected from N, O and S, and wherein the ring system may be
subsituted from 0-2 R substitutuents;

20 R"is selected from:
halo, -C,_jalkyl, -C, calkenyl, -C, salkynyl, -C,, ,cycloalkyl -CoealkylC,
scycloalkyl, -CN, -NO,, -(CH,),NR*R*, -(CH,),CO,R*, -(CH,),CONR*R*,
-SO,NR*R*, -SO,R*, -CF,, -OR?, and a 5-6 membered aromatic heterocyclic
system containing from 1-4 heteroatoms selected from N, O and §, wherein

25 from 1-4 hydrogen atoms on the aromatic heterocyclic system may be
independently replaced with a member selected from the group consisting of
halo, -C, ,alkyl, -C, calkenyl, -C, calkynyl, -C, scycloalkyl, -C, ,alkylC,
cycloalkyl, -CN and -NO,, )

30 R and R* are independently selected from the group consisting of:
H, -C, jalky), -C, calkenyl, -C, calkynyl, -C, scycloalkyl, -Cq alkylC,.
scycloalkyl, -C,_jalkylphenyl and -C, jalkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be
independently replaced with a member selected from the group consisting of




30 mis an integer of 0-2; R, R2, R3 and R4 are independently sel ected
fromthe group consisting of H -ORS, -N(-R5, -R6), -C 4allryl,

- C2. 6al kenywo e1@8786al kynyl , - C3. 8cycl oal kyl, 35 - Co. 4alkpCOBseiyehoal kyl ,

- €0. 4al kyl phenyl and - Cadal kyl napht hyl , wherein from WO 01/ 19988

PCT/LTSOQO 25196 " 18 1-4 hydrogen atons gm the ring atons of the phenyl and
napht hyl noieties my be i ndependently replaced with a nenber sel ected
fromthe group conhilst-Cpglkel, -Cyadlikenyl; €, ollamilydC, ;oydaalkyll-€nalkylG,C24al kynyl ,

- C3. scycl oal kyl, - Cac@a I_gﬁ{l&(gll,@al kyl, -CN, and NO2; or 5 R and Rs, or
R2 and R3 taken togg?ﬁerk%i’an orma 3-8 nenbered cycloal kyl or a

het erocyclic ring system wherein the heterocyclic ring system nay have
from3 to 10 rimigamintegerof®2th 1 to 2 rings being in the ring system and
contain fram1-4 heteroatons selected fromN, 0 and S, wherein from1-4

hydrogen 10 at N t het er qcyclic,ri ng system be i ndependently
repl aced with ﬁﬁé’%pi‘é‘@éﬁ?@ﬁyﬁﬁwm%ﬁ%ﬂﬁ°85%§%§f’£ng of hal o,
C, - C4-al kyl, -CN - GG, -alksil-lcft, -S- SD-580ke10s|-alkyleC(6Q), k§nyikyl-CEO)BHRD-0al kyl ,

- Cadal ky1C3. scycl oatkydikyd)C,;-alAN(-RE-0R0)p0 J-aR81- ANE-RENOID)- MR- laivd Sel ect ed
fromthe group COﬂSl@}(I {_RJ-L_ - Cl4al kyl, -CuUal kenyl, -C-~.6al kynyl,

- C34cycl oal kyl, Ca a M aeycl oal kyl, -Ca. 4al kyi phenyl and

Cal kyl napht¥Wyl, wherein from 1-4 hydrogen atons on the ring atons of the

phlenyl gn? ”ap*lir';*ibydméfﬁﬂeﬁél@&dmﬁltbegr@mo sistingont | y relol aced.with a rr:arrber
sel ecte rom t-he gHOWP iest] .20 08} Do L. 4al | —EGhalekenyl

- CCal kynyl, -C,. $cy§?cl§_%‘ EPI} ’__é‘“tlagglfﬁiflé‘s’ah&is%i a(%ilf T%\Zf %ﬁ%%ﬁw or RS
and R6 taken toget h&n EEONOLCatkvhandsne ﬁﬁ’@i @fh’& 'a heterocyclic

ring system wherein the heterocyclic ring systemmy have from 25 3 to 10
ring atons,ysn i Jng RO ofe dabil Pihelibdr RileheRddnl§ séidchtd fFowShE Bofif Contivitigaien from

H, -C, ,-alkyl, -C, ,-alkyl-aryl; -C, ,-alkyl-heterocyclic group, and R® and R®

together with the N atom to which they are attached can form a 5-8 membered

heterocyclic ring containing 1-4 heteroatoms selected from N, O and S,

wherein the heterocyclic ring may be substituted with 0-2 R groups;

20
R' is a member selected from the group consisting of:
Halo; -C, ;-alky}; -CN, -NO,; -C(=0)-N(-R*, -R*); -C(=0)-OR*;
-(CH)-N(R*, -R*); -SO,-N(-R*, -R*); -SO,R*; -CF, and -(CH,),-OR™;

25  R*and R* are each independently a member selected from the group consisting of:
H; -C, -alkyl and -C, -alkyl-aryl;

q is an integer of 0-2;

30 G isamember selected from the group consisting of:
(@  C,-alkenyl or C,-cycloalkenyl, wherein the alkenyl and cycloalkenyl
attachment points are the alkenyl carbon atoms and wherein C,-alkenyl
or C, ;-cycloalkenyl are substituted with 0-4 R* groups;



1-4 heteroatons selected fromN, 0 and S, wherein from 1-4 hydrogen atons
on the heterocyclic ring systemmay be independently replaced with a menber
sel ect ed fVOHAYE group consisting of halo, C, -C4-al kyl PCTOS2519643] kyl
-C2_ 6al kenyl, -C2-6al kynyl, -C3.acycloal kyl, -CalkylC..scycl oal kyl and
NO2; 30 Qis a nmenber sel ect ed fromthe2pgroup consisting of: a direct |ink,
- CHz- -C(-O)- -0-, -N(R)-, N(R)CH2-, - CH2N(R') -, - C(=NR)-

- 0) N(R )-: N(Fb) - ca:pb§iylene group whyrein theswcarbn@,etzmmemy phemyigne

N(R ')-S02-; 35 WO 011 kfbap Grefabstibitdd Wi b0LO R' ghdips;R is sel ected from H,

-C, -4al kyl, - Cz4a| nyI , Q%?t ﬁ?'?lﬁ'xﬁk I kyl C3.
8cycl oal kyl, - K 352%}21‘%%? ) %—ﬁ ap @%;tF v%%rel n from1l-4

hydrogen at ons on the ﬁé‘%ﬁ@ﬁ’}q"% hetgrpatamE et i es may be
5 i ndepend®ently repl aceeleotadtﬂ'onaNn@aiubS wietebrc0-dding atoms ohthe féterapyctionsi st i ng

of halo, -C 4alkyl, -GargalketptitutedRi® cl oal kyl,
- Co., al kyl C3. 8cyc| oal k?/ i,CN ane - 9_41%% a %ﬁyect link or is a

menber selected fromthe group consisting of 10 (a) phenyl, which is

i ndependent | y sub<d) t ured1Qimembered furéd hetdpaytlia icyelic Sng syétein, contudiing hy| |,

whi ch is i ndependent | ylm&mamegmmgnzoms Whiash blalintg %ofand515t(c)
a nonocycjjc or fuse erocyclic n rom 0
10 ring: a{dom; wher €ei ng{fq%%ﬁ”ﬁ cat"oﬁgys ﬁ“ﬁ M‘F@T&g& 3@ Sected from
N, 0 and S, and wherein the ring system nmay be subsituted from0-2 R
substit ut uentw"1saenﬁ1be'rselaehmhﬂﬂe§mamonbiaﬁngof- C 4al kyl, -C2. 6al kenyl ,

- C2. 6al kynyl ;T @%@ﬁ f%%] % z,-féflgizl)oﬁ‘lﬂ@ﬁ "B
- (CH2) aNRaR3 ‘% R:r? j—PCHz) 0 c-OR; (_’).(CH,)I <OR%; -O-(CH)),.

15 +C(=0)-0-R%;

-0-(CHp),.<C(=0)-NRR*); -N(R")-(CHz).:OR"’
-NR¥)-(CH,), ¢« NR™R*); -C(=0)-NR*,R*);
“NR*)-(CH,),.+C(=0)-NR*R*); -N(-(CH,),.s-OR™),; -N(R**)-(CH,), ,-OR%;
-NR")-C(=0)-R"; -N(R*)-S0,-R*; -(CH,), -C(=0)-0-R*; -(CH),.

20 «C(=0)-NR*R*); -(CH,), - C(=NR*)-NR*R“);
~(CH,)o~NR*)C(=NR™)-N(R**,R*); and -(CH,),.<N(-R*)- group attached
directly by its nitrogen atom to a carbon atom of a 5 to 6 membered saturated,
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms
selected from N, O and S, and a -(CH,), ¢~ group attached to a 5-6 membered

25 saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4-
heteroatoms selected from N, O.and S;

R®, R*, R* and R* are each independently a member selected from the group
consisting of:
30 H, C, s-alkyl and C, -alkylaryl, -CN; -NO,; carbocylic aryl, -CN; -NO,; or

R* and R* taken together with the N atoms ther are independently attached
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic
ring; or

35



SO2NR3aR3', -SQ2R2', -CF31 -OW, and a 5-6 nenbered aromatic heterocyclic
systemcontaining from 1-4 heteroatons selected fromN, 0 and S, wherein 25
from 1-4 hyWoojas7sat ons on the aromati c heterocyclic sysremusmpesie

i ndependently replaced with a nenber selected fromthe group consisting of
hal o, -Cl4alkyl, -C2-6al kenyl, -C2.6al kyyl , -C3.%cycl oal kyl, -CO 4alkyl C3-
8cycl oal kyl, -CN and NO2, 30 R2' and R3a™are independently selected from

tgg glroquCFnSI al nn“taﬁdRHtake:Cm &ﬁdrk&&ﬂw@oﬁ%%ﬁwh msmawmm

- Ccycl oal ky s

_Ca, al kyl napht hyl | é%{"é’%?"’f‘%ﬁ“%& "6%‘8 ?"QP%’HE %W)‘Fﬁ’é"c?"flﬁémgtorm of

t he phenyl and naphﬁmmmmlébmatmyseﬁn@tedﬁméﬁ&mr&l y replaced with a
menber sel ected fromthe group consisting of WO01119788 PCT/ USOO 25196 20

nalo. -G, abkyly; 624 %P%'mm%&ie%%@&kmt@%&%%@@ -G al kyl C3_

Scycl oal kyl , I'S ger a di rect link or
a menber *sel ected f pﬁ'é)gr%ﬁ) isOrr$s o¥0-; -SQ. ’ZCI'&I"I(W‘R ;apd | -S|
-SO, -SM2-, -C, -alkKytrRESO, -Co-,-alkyl-C(=0-N(-R8)- Co.,-alkyl -

-Ca, -al kyl - N(R8) - C(=0) - Co. , -al kyl -, N(-RS)-C(=0) - N(R8) - and

-Co., -al kyl -- R8) a nmenber selected fromthe group consisting
of H -C, .ral k&l 1“”623“6‘%{3‘%5?93? |the greup congisting ofiet er oar yl ;

-C, , 4-al kyl0¢(=0 - ClR-Cwﬂk)d M;lkyl@@t@wmﬁylé-(ﬁHb&Li-é meniber&lsauratbgy | - O an)
N(R2b, -R71); 15 gréslﬁtgkﬁﬂym};egr&gn%d from

e alkyn et ;?Et%ler@damb%ﬁg %ﬁbwfﬁ%bk& A A4-Gn he N atom to

which they are at t acPEONR REEm a 5-8 menber ed het erocyclic ring
containing 1-4 heteroatons selected fromN, 0 and S, wherein the

heterocycliy§ rRRYNIRY aliGadiiRdnet hiSeldehtly Hicttel from the gibup consisting of:
H and -C, -alkyl;

X is a member selected from the group consisting of:
(a)  phenyl substituted with 0-3 R' groups;
20
(b)  naphthyl substituted with 0-3 R' groups and

{¢)  a6-membered aromatic heterocyclic ring system containing 1-3 N

atoms and having 0-3 ring atoms substituted with 0-3 R'* groups; and
25 '

(d  an 8-10 membered fused aromatic heterocyclic bicyclic ring system
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring
atoms of the fused heterocyclic bicyclic ring system are substituted
with 0-3 R' groups;

30
R'® is a member independently selected from the group consisting of:

Halo; CF;; -C,-alkyl; carbocyclic aryl; -C,;-alkyl-CN; -O-R*;

-Cy1-alkyl-C(=0)-O-R*; -C, ;- alkyl-C(=0)-N(R*, R*); -C, ,-alkyl-NO,;

-Coo-alkyl-N(R*, R™); -C, ,-alkyl-SO,-N(R*, R*); -C, ,-alkyl-SO,-R*;

35 trihaloalkyl; -O-Cy,-alkyl-O-R*; -C, ;-alkyl-O-R*; -O-C, ,-alkyl-



20 R is a rrenber selected fromthe group consisting of: Halo; -C, calkyl;
-CN, NO2; - -N(-R2, R3c); -Clam)-0OR2; -(CHJ9 N(R2c, -R3% -SO2- N(- R2c
- R3% - SCe YO '“ and - (CH2)4'OR2 a 25 Rte and Ric ar&® @%W’%‘F?ﬂependently
a menber sel ected from the group consisting of H -C, .c alkyl and

-C, . 4-alkyl-aryl; q is an integer of 092, 30 Gis a nenber selected from
the group consisting of (a) C2-al kenyl or C,.8 cycl oal kenyl, wherein the

al kenyl and cycl OaC(E@)-)N(R”{:R’f)a{QW(ﬁ@bOﬁ -G.,bellal-Neh’il)l-C(em)-Bb‘n at ons

and wherein C2-al kgh RLI6.L i &l zgr(g=g MR LICH IR hRS:- 4 RW
groups; WO 01/ 19783%1 éé%g 8@2‘ .é Q Q ﬁBerel n the
ring carbon atons F N 5’?’& V) l? é{ﬁng B-4 Rld
groups; (c) a 3-8 «ORf °)aC °)-§QrRT’aKX=§N(Bh°§dF@r"£8dandra aromatic
nonocyclics heter oqmabws-smﬁbﬁéémm&mwmaﬁm{bdbemm ons 5 sel ected

Subst i futed with obErRerRicfits outid A Beyoubrfscl ST oY e o ™ °°

het erocyclic bicyclic ring system containing 1-4 heteroatons sel ect ed

fromN, 0 andRS, Ritasd R Bre@ach ifidependaitiy dméhber dddectdddronishe grolip otistiig I i ng

system may be §ubstituted with 0-4 R'd groups; R d is a nenber selected

fromtheC&roup conmshg&g H hal q C, 4- alk cgrbocyllc aryl, -CN
0y W RzdH Oﬁwz'kﬂs‘a* § REKHNWOR © -0-(CH,)j

d; -0 ( CHZ) 1 15 6-dkylCarbaeyeliciaryl; EG,(.-@ld?b-lictﬁo@@ma; aﬂ(@dnd:&'d)orkfﬂ@d

)< (Cri2) 1- 0. CRad:_poe B 2N font DRt 6} b
NN N 20, et N S )ﬁ,mmss e odaris o

and S which can be substituted with 0-2 R'® groups;

15
R'¢ and R?® are indepedently a member selected from the group of:-
H; halo; -C, ,-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated
or aromatic heterocyclic group; -CN; -C(=0)-N(R**)R*; -C(=0)-OR’*; -NO,;
-(CH,)I,-NR"R“; -SO,NR*R*%; -SO,R’; -CF;; and -(CH,),,OR";
20 ' g
p is an integer of 0-2;

R’® and R* are each independently selected from the group consisting of:
H; C,,-alkyl and -C, ,-alkyl-carbocyclic aryl;
25
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

In a further preferred embodiment the present invention provides a compound
30 according to the formula:

A-Q-D-E-G-J-X
wherein:
A is selected from:
(@  C,-Cealkyl;

35



20 6-C(0)-N(R ,R3d); -( )a6-C(=NR2')-N(Rad,Rn; -(CH2)a.6

NRS )C(=NR s)-N(Rad, R d); and -(CH2)04-N(-R d)- group attached directly
by its nitr&eniaBemto a carbon atomof a 5 to 6 nenber edrasinesssed,
partially unsaturated or aromatic heterocyclic:ring containing 1-4
heteroatons selected fromN, 0 and S, apg a -(CH2)a6- group attached to a
5-6 nenbered 25 saturated, partially unsaturated or aromatic. heterocyclic
ring containing 1-4@p)heteroadytlolikge! ected fromN, 0 and S; Rs:, RzZd, Rid
and R6' are each independently a nenber seI ect ed fromthe gr oup consi sting
of: 30 H C 6-alkyl and Cl6-al kyl aryl, - NO2; carbocyllc aryl, -.CN,
-N®2; or Rzd and e®akeNRR D1 ﬁRZMTNﬁ’PreN@‘mNBM(Ré}&r ndependent | y
attached forma 5-7 nentE@eNRyd-, RUOENRBMERPpartially unsaturated or aromatic
heterocyclig ring, or 35 i F. WO 01/19788 PCT/US00/25196 22 R and R’

t aken toget her W|th he N atom,tq which they are attached forma 5-8
menber ed sat ur at ed, @ar tAhgmlywhichdsindepsadentiy,fubgtitwadwitle 03 & subgitytuentss 1 i ng

containing 1-4 het er oat ons sel ect ed fromN, O and S; 5 J is a direct link

or is a nenber sele ed tﬂﬁlﬁ& ﬁgs ] r{l:
~C(am - N( - R9) - o Mﬂ@ ¢ og“&eﬁ%%k%? MIE(K%‘%E‘N ﬁ)@i’soz-; R9
IS a nmenber sela@%ted fromthe group consisting of 10 H -C, ,-al kyl;

- Co4- al kyl -l®ar bocyclic aryl; -(CH2),,4-5-6 menbered saturat ed partially

unsaturated or ar orr@;ICn_ktﬂb cﬁ%&%dg&bfc&&ﬁh@t@f&&fbh@hﬁ@ y%reﬁﬂaﬁ‘h tsQEIB

selected fromN, 0 and C 8‘84‘ _ 15 R6a

and R' are each a menbep ependent %tg?% nsi sti ng

of Hand -C, .6-al kyl: )ﬁOFﬂsN,ep ﬁﬁtﬂ@éﬁd‘gﬁmtﬁedﬂz%mwlgrsmph@dmﬂstl ng of
0-2 R substitutuents;

15
R is selected from:

H, halo, -CN, -CO,R', -C(=0)-N(R', R?), -(CH,),-CO,R', (CH,),-
C(=0)-N(R', R?), -NO,, -SO,N(R', R?), -SO,R, -(CH,), NR'R?, -(CH,),.-
CE=NR)R', «(CH),-C(-NR')-NR',R?), (CH,),-NR")-C(=NR’)-NR',R?), -

20 (CH,),,NR'- group attached to a 3-6 membered heterocylic ring having from 1
to 3 heteroatoms selected from the group consisting of N, O and 8, -C, ,alkyl,
-C, qalkenyl, -C, salkynyl, -C; ;cycloalkyl, -C, ,alkylC, ccycloalkyl, -CF,, -OR?,
and a 5-6 membered heterocyclic aromatic or partially saturated system,
including imidazoline, containing from 1-4 heteroatoms selected from N,O

25 and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be
independently replaced with a member selected from the group consisting of
halo, -methyl, -C,-C-alkyl, -CN, -C, calkenyl, -C, alkynyl, -C, (cycloalkyl,
~C,.4alkylC,; scycloalkyl and -NO,;

30 mis an integer of 0-2;

R, R% R’ and R* are independently selected from the group consisting of:
H, -OR’, -N(-R’, -R?), -C, ,alkyl, -C, ;alkenyl, -C, alkynyl, -C, ,cycloalkyl,
-C,4alkylC, scycloalkyl, -C, jalkylphenyl and -C, jalkylnaphthyl, wherein from
35 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties



(a) phenyl substituted with 0-3 R' groups; 20 (b) naphthyl substituted
with 0-3 R %ro‘ﬁﬁ)s and (c) a 6-nenbered aromatic heterol%cllc ring system
cont ai ni ngw‘l_)- 1 atons and having 0-3 ring atons substi TUEW231%h 0-3 R
groups; and 25 (d) an 8-10 nenbered fused aromatic heterocyclic bicyclic
ring system containing 1-4 heteroatons2selected fromN, 0 and S and 0-3
ring atons of the fused heterocyclic bicyclic ring systemare substituted

with 0-3 R groupray bedndependently repleded with  nemberrelected from|thegrowp f r om t he
gr o:Jrk) fOI’lSI stbngRZCbﬁnsliﬁagefhﬂiF%“a]@M-@Ldmehyl -@_Edg@ﬁ}z'lglcl 3 {olﬂky O)C NCR2
a CN, - ; a e,
R): Y caz al kyl - N&‘““&beg‘@% %ﬁﬂ& d%?’ - Co. 2-al kyly S® N(RZ', R3e);
-C™¥-al kyl -S2 RZ ; 35tr|haloalkyl -0 C 2-alkyl-041; -QC0.2-alkyl-OR2;
-0-C, , -al II<5ykl | WO OR‘WRBoPR?I'MwME:Sbe&herZ&ﬁﬁﬁ@)&-ﬂ%&ﬁﬁmﬂy}:loalkyl or
-0C1,,-a
- C2-al kyl - N{ R2a) @élgz&o%chc % Q’G%EE ?55 mag(l}zv%, ;
-(CH2) aa NR2eR - ingRtoms m Qnswemdemryl-
6-ORZ ; -N(W qammhmm@mydsmmn,cwwmmﬁmmmmm as
hfatagrzégyg 5c6r|m:;gia tg?ﬁéﬁ&&&@éxchrgfég?%%gﬁsw éﬁ[ac&f 0 alng S; R10,
Rte and e %re eacﬁrl geﬁﬁg ot of) '?@I@E?‘l%‘?‘ecg‘ ? ngup
consisting of 10441k}'1r alkyaylp-Cabayglpallyl RCy alloyiiny. .oycloplyl anflc - R 8,
-V\vs) ,-C, . 4-al kylNgar bocycl ic aryl; -C, .aal kyl-heterocyclic; and Rl and

R2°, or RRe and e together with the N atomto which they are attached can

form5-8 merrbsered6 heterocxcl iC rlerhg containing 1-4 heteroatons sel ected
fromN, O d R°® are independently selected from the group consisting of:

15 . H, -C, jalkyl, -C, qalkenyl, -C, calkynyl, -C, ;cycloalkyl, -C, ,alkylC;
scycloalkyl, -C, jalkylphenyl and -C, ,alkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be
independently replaced with a mémber selected from the group consisting of -
halo, -C, _alkyl, -C, alkenyl, -C, qalkynyl, -C, scycloalkyl, -C, ,alkylC,

20 scycloalkyl, -CN, and -NO,; or

R’ and R® taken together can form a 3-8 membered cycloalkyl or a
heterocyclic ring system, wherein the heterocyclic ring system may have from
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from
25 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms
on the heterocyclic ring system may be independently replaced with a member
selected from the group consisting of halo, C,-C,-alkyl, -CN -C, jalkyl, -C,.
salkenyl, -C, salkynyl, -C, scycloalkyl, -C, ,alkylC, ;cycloalkyl and -NO,;

30 Qis amember selected from the group consisting of:
a direct link, -CH,-, -C(=0)-, -O-, -NH-, -NMe-, -NHCH,-, -NMeCH,-, -
CH,NH-, -C(=NH)-, -C(=0)-NH-, -NH-C(=0)-, -CH,NMe-, -C(=NMe)-;

D is a direct link or is a member selected from the group consisting of:
35 (a)  phenyl, which is independently substituted with 0-2 R substitutuents;



and S which can be substituted with 0-2 R g groups; 15 R s and Reg are

I ndepedently a nenber selected fromthe group of: H halo; -C .4-alkyl, a
car bocycl i cwanyi978f oup ; a saturated, partially unsatur arCIASI0ES19G oMat i C
het erocyclic group; -CN;, -C(=O-N(R38)R4 ; -C(=0-0R3g; -NX®2; (CH)p-
NR38RAS; - SO2ZNR33R49; - SOZR3g; - CF3 and 44 CH2) pOR 8; 20 p is an integer of
0-2; Rag and Rog are each independently selected fromthe group consisting
af . H C, --alkyl and COA- al kyl -carbocyclic aryl; 25 and all

pharmaceutical ly a %a‘h@ﬂ'ﬁﬁ‘é ’smd%%‘{reé%‘/gﬁﬂﬁ@%‘ﬁ@m&? v.at es and prodrug

derivatives thereof prerer e present
I nvention provf‘@é%t“%le@%%und 30 according to the formula: AA-QD-E-GJ-X

vvhe/r ei g@l ,;\ is. sel2ect eg hmMﬁbcy(:Eéor(ﬁl’semcydlikﬁbteroc}&ﬁcm §ydterh hd¥ifg from S
NCR | R2) - O(ENRD) (R ) (O DAl il .4 i oF Bﬁf sys%ﬁ('d)m I)Ohgly:\l) ?
whi ch is independently aelestad; from MO opd S, a@ﬂ‘ﬂ“#‘%ﬁﬁﬁ‘g FYFtEUER
napht hyl, which is i ndepubsiteet from 6-2RStsubstitubwbntsi t h 0-2 R subst it ut uent S;
and 10
R™ is selected from:
10 halo, -C, jalkyl, -C, calkenyl, -C, zalkynyl, -C, ;cycloalkyl, -C, ,alkyiC,
scycloalkyl, -CN, -NQ,, -(CH,) NR*R*, -(CH,),CO,R*, (CH,),CONR*R*,
-SO,NR*R*, -SO,R*, -CF,, -OR®, and a 5-6 membered aromatic heterocyclic
system containing from 1-4 heteroatoms selected from N, O and S, wherein
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be
15 independently replaced with a member selected from the group consisting of
halo, -C, _alkyl, -C, calkenyl, -C, ;atkynyl, -C, scycloalkyl, -C, alkylC,
scycloatkyl, -CN and -NO,,

R* and R* are independently selected from the group consisting of:

20 H, -C,_alkyl, -C, aalkenyl, -C, calkynyl, -C; scycloalkyl, -C, ,alkylC,.
scycloalkyl, -C, ,alkylphenyl and -C, jalkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be
independently replaced with a member séIectec_l from the group consisting of
halo, -C, ,alkyl, -C, alkenyl, -C, calkyny}, -C, seycloatkyl, -C, alkyIC,.

25 (cycloalkyl, -CN and -NO,;

n is an integer of 0-2;

B is a member selected from the group consisting of:
30 a direct link, -O-, -NH-, -CH,NH-, -NHCH,-, -NMe-, -NH-C(=0)-NH-, -
C(=0)-NH-, -NH-C(=0)-;

G is a member selected from the group consisting of:
(a)  aC,-alkenyl group or a C, ;-cycloalkenyl group, wherein the alkenyl
35 group and cycloalkeny! group attachment points are the alkenyl carbon



(t) monocyclic or fused bicyclic heterocyclic ring systemhaving from5 to
10 ring atons, wherein 1-4 ring atons of the ring syste cted from
N, 0 and SVOAH®herein the ring system may be substitu?gﬁﬁlgf"?zglgso-Z R
substitutuents; 15 Ris selected from H, halo, -CN, -CO2R, -C(=O0-NR,
R2), -(CH2)mCQZR, -(C¥Wm C0)-N(R, B2), N®2, -S2N R, R, -S®2R, -(
YMR R2, -(CHz)m C(NR})=R, -(CH2)mC(=NR)-NR ,R2), -( ),,, .

N{ R4) " C(- NR3) - N(R >R2) ,atomsn Bﬁfﬁmcﬂﬁlﬁ% o Caetclogikgnyl geoupdsrher ed
heterocylic ring havi ngubstituediwith 034 R¥lgedups;oat ons sel ected fromthe group
consisting of N, 0 and S, -Cl-4alkyl, -C24al kenyl, -C2.6al kynyl,

- C34cycl oal kyl, -Cg,. 4al kyl C3. 2cycl oal kyl, -CF3. -OR2, nd. a 5-6 nenbered
het erocyclic arome® c &Pﬁwwmwﬁ‘%{\é@%%ﬂéﬁf“% Bbenxene i dazol i ne,
cont ai ni ng5from 1- 4 hetgeoupatesubstitédwittedtd R tgrougs; 0 25 and S, wherein from
1-4 hydrogen atons on the heterocyclic system may be independently

replaced with a nmenpper selected fromth . cqnsj sting of halo,
-nethyl, -C2-c4-al®1, amm%ﬁw?%%&‘gﬁﬁw@ﬁ”&&%cycl oal kyl ,

- Ca. 4al kyl C34cycl oal ky|manacychi® heterqggrlitring system eantaiping bft heferpatoms, R2, R and
R?@ ;ﬂe icndEDfEdleg: sghlleﬁ&@ﬁklnﬁmmahms,\mﬁ@a@oa&n@ia&msm?ﬂelfhkmildcydERS, N( - RS,
-R6), -C, ,4alkyl, -C, -6al ken - A w oo (3. 8cycl oal kyl,

- C44al | ryIl , scycl oal kﬂn,gn!a %5Wﬂl%bﬁg?§/tﬁ¥)%% @%’g@ﬁ!kyl napht hyl , wherein
from 35 1-4 hydrogen atonms on the ring atons of the phenyl and napht hyl

moi eti es WO 01/ 197@$ PGiALIGGamberd fused®hetérosycliebicyuilie ringisiatei, yontagihgced with

2 Kenyl, =G alkynyl . - ol o pORTEaRIDD s %éa“r‘é’%m‘md{ and NC:
or 5 R and Re, of Ro dMcfored bioylsinie sye mey bepmosmed uith O RIE eroups:
cycl oal kylt5or a heterocyclic ring system wherein the heterocyclic ring
system may hag® s a member selected from the group consisting of:
H, halo; C, s-alkyl, carbocylic aryl, -CN; -NO,; (CH,), +NR*R*;
-SO,NR*R¥; -SO,R; -CF;; (CH,)oc-OR™; -O-(CH,), ;OR*; -O-(CH,),.
. ~C(=0)-0-R*, : :
20 -0-(CH,),.+C(=0)-NR*R*); -N(R*)-(CH,), - OR™;
-N(R*)-(CH,),« NR* R*); -C(=0)-NR™,R");
NR™)-(CH,),.--C(=0)-NR™ R*); -N(-(CH,),.<-OR*)y; -N(R*)-(CH,), - OR*;
NR*)-C(=0)-R*; N(R*)-S0,-R™; -(CH,)p.<-C(=0)-0-R™; -(CH,),.
«C(=0)-NR*,R*); -(CH,),«CENR*)-NR*,R*);
25 -(CH,), « NR*)C(=NR*)-N(R* R*); and a -(CH,),N(R**) group wich is
attached via the nitrogen atom to a carbon atom of a 5 to 6 membered
saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4
heteroatoms selected from N, O and S, and a -(CH,),¢- group attached to a 5-6
membered saturated, partially unsaturated or aromatic heterocyclic ring
30 containing 1-4 heteroatoms selected from N, O and S; .

R™ R R* and R* are each independently a member selected from the group
consisting of:

H, C, (alky! and C, ;-alkylaryl, -CN; -NO,; carbocylic aryl, -CN; -NO,; or
35 :



from3 to 10 ring atons, with I to 2 rings being in the ring system and
contain from 1-4 heteroatons selected fromN, 0 and S, wherein from1l-4
hydrogen awonts19688 t he heterocyclic ring system nmay be iRQIE[Sa%2basst | y

repl aced with a 10 nenber selected fromthe group consisting of halo,

C -C4-alkyl, -CN-C _ 4alkyl, -C2. 6alk |, -C2, 6al kynyl, -C3.3Cyd oal kyl,
- Co, , al kyl C3. 8Cycloal kyl and - NO2; RS and R6 are independently sel ected
Lrom the group CONSUSud 10 Gikin 1getek witkihe RPbhdrd theraf3idddbilety afoallty Y |

gﬁfﬁ;: (rjlg:oﬁzlhyl ) Ewﬁ&%ﬂﬁd%%eﬁf%’éw %@ E‘%@%ﬁ?j’yg‘f %ns of

t he phenyl and napmmsypr noi eties may be independent I y replaced with a
menber sel ect ed fromthe group consisting of halo, -C 4al kyl, -C24al kenyl,

- Cal kynyl , 3cycls@ | nd NC2; or
RS and R6 tglken to;%t M%m%%@r&@@%@ﬁ%@%?ﬁ? ?(ttaflgg‘rfo ‘%’
heterocyclic ring s¥ MW:PWW@MW’@W@ﬁQﬁWBﬁF%y have
from 3 to 10 ring @hmgmﬂdteréatdms@leétemﬂanbeomds;ﬁ the ring system and
contain from25 1-4 heteroatons selected fromN, 0 and S, wherein from1l-4
hydrogen atons__on the heterqocyclic ring ,system may be independently

repl aced with hisavgseber selegted from dhergronm copistige 8fip consi sting of hal o,

C, -C4-al kytgp - CN - G diréetlink)-O-,~NH-, -NBli, ke@FO)-NH-CNH-€F0)4;, - C3. gcycl oal kyl ,

- Co. 4al kyl C3 gcycl oal kyl and -NO2; 30 Qis a nmenber selected fromthe group
consi sting of a dir l.in -NH, -NMVe-, -NHCH2-,
CNMVeCH2- , - mﬁi’ lﬁm@“héf’%ﬁ%’gﬂ%ﬂfu =0)-, -CH2NMe-, - C(=NMe)-
Dis a direct I i nk @r |Dhmylrmbﬂya¥tedsreﬂléb3wgtwm t he group consi sting of: 35
(a) phenyl, which is independently substituted with 0-2 R' substitutuents;

WO 01/ 19788, PCT/ USQQY 2519 he, Which is independently
substi t ut ezsvm th Oqg{ g%ﬁg'{’%d ﬂ{@-?& iy s??@nocycl ic or fused
bi cyclic heterocyclic ring system having from5

() a6-membered aromatic heterocyclic ring system containing 1-3 N
atoms and having 0-3 ring atoms substituted with 0-3 R'* groups; and

20 (d)  an 8-10 membered fused aromatic heterocyclic bicyclic ring system
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring
atoms of the fused heterocyclic bicyclic ring system are substituted
with 0-3 R* groups;

25  R'*is amember independently selected from the group consisting of:
Halo; CF,; -C,-alkyl; carbocyclic aryl; -C, ,-alkyl-CN; -O-R*; -C, ,-alkyl-
C(=0)-0-R*; -C, ;- alkyl-C(=0)-N(R*, R*); -C, ,-alkyl-NO,; -C, ,-alkyl-
N(R?, R*); -C, ,-alkyl-SO,-NR>, R*); -C, ~alkyl-SO,-R*; trihaloalky;
-0-C,,-alkyl-O-R; -C, ,-alkyl-O-R?; -O-C, ,-alkyl-C(=0)-N(R*, R*); -O-C,.

30 +-alkyl-C(=0)-0-R%; -C, ,-alkyl-N(R*)-C(=0)-R*; -C, ;-alkyl-
N(-R*)-SO;R*; -CH,-N(R*)-C(=0)-R* ;-CH,-N(R*)-SO,-R*; -(CH,),.
#NR'R*; -C(=0)-N(R™R*); -N(-(CH,),-OR™)y; -N(R")-(CH,),,-OR™;
N(R'")-C(=0)-R*; NR")-50,R; -C(=N(R'))-N(R* R*); and a -(CH,),
¢-5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring

35 containing 1-4 heteroatoms selected from N, O and §;



5 to 10 ring atons, wherein 1-4 ring atons of the ring system are selected
fromN, O and S, and wherein the ring system may be Egjﬂp %g fromO0-2
R substiWOOUE®S: R s selected from 10 halo, -G, . 3" 196
- C2- 6akkenyl , -C2, 6a1kyny| , -C._S$cycloal kyl, -0C6441kyl C3. gcycl oal kyl,
-CN, NO2, -(CHZ)"NRZ R3a, -(CH2)) CO2R2a29- (CH2) " CONR24R?a, - S02NR22R31',
-S2R2 ; -CF3, -OR2, and a 5-6 nenbered aromatic heterocyclic system
containing from1l-4 heteroatons selected fromN, 0 and S, wherein from1l-4
hydr ogen at onRpR?* kR4 4re eachiindepaidentlycimtémter sejetted fioratie proup Consistiggpendent | y
repl aced V\nth&@ rrenber sel ected fromthe group consisting of halo,

a

- C, , 4al kyl Iken .6al kyn e - C'alkyl C3-

gcycl oal iyl -CN a]ﬁ a"&%'de‘ X ﬁﬁﬁ@g@ d’érﬂ’l'gﬁ sel e%:/t ed fromthe
group consbsti ng Qf-al@t)-chiboeyﬁl,lcwll;@J.—,alkymhlbdydm]hndk'ﬁmtﬂ&’f,loyﬁﬁflapd

153, govel oai iyl - iogablebiine NaREkidthey adwbiotcBlms P C
"phenyl and napht hyP %{qe%w ‘ﬂﬂ'é‘ﬁéafdﬁﬁ?%'?séﬁﬁﬁ%‘ig‘g%ﬁm menber
sel ected from t he apdSuyhichosas ibe substitutefl with 82R'® gowpsal kyl , - C2. 4al kenyl ,

- C2. 6alkynyl, C3-ecycl oal kyI - C04al kyl C3. 25 gcycl oal kyI -CN and -NO2; n

;sd?peic?t ‘fﬁerRQO 3Rng |s @g‘{er %gﬁﬁ%&é%é&ﬁwet&%%ﬁqu (C:);)nSNIH-StI [lg of 30 |

C(=0) -NH, NHC(= d)lrhaloefﬁ.s -alkyhe serbecyel aykeEup;  srated Patialbpunsaipaiedt | ng of
(a) a C22-al kenyl @aftnfatio hetero&3a1i6 grovs;|-ONL CEQ)-NEYR1); mﬁa)ems tNi@,; al kenyl

35 group and cycl o%nﬁkug&ogéﬁa@c R @”%&%@a‘?ﬁ al kenyl carbon V\D.

01/ 19788 PCTI US00/ at ofrs and er &in ehyl group or
C3. 8-cycl oal kenyl group is substituted with 0-4 R d groups;
15 pis aninteger of 0-2;

R and R* are each independently selected from the group consisting of:
H; C, ,-alkyl and -C, -alkyl-catbocyclic aryl;

20 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

' Inastill farther preferred embodiment the present invention provides a
compound according to the formula: :
25 _ A-Q-D-E-G-J-X
wherein: S _
A is a member selected from the group consisting of:



(b) a phenyl ene group wherein the ring carbon atons of the phenylene 5
group are substituted with 0-4 Rid groups; (c) a 3-8 nenbered a saturated,
partially uggadigeysted or aromatic nonocyclic- heter ocycPCHUBMAHIG Y St em
containing 1-4 heteroatons selected fromN, 0 and S, wherein 0-4 ring
atoms of the heterocyclic 10 ring nay begs ?ubstituted with 0-4 Rid groups;
and, (d) an 8-t0 nmenbered fused heterocyclic bicyclic ring system
containing 1-4 heteroatons sel ected fromN, 0 and S, wherein 0-4 ring

atoms of the fuse b| cy Mﬂc OAMes \Be:Mee M t ut th 0-4 RId
groups; 15 R is @ﬁz éﬁﬁ@% H, hal o;
C, --alkyl, carbocylic a

- SO2R2d; - CF3; ZH;LGCRZd NmO(Gl;d@) 6- ﬁ(a,-O)g,QnA[\v 20
Rl @%@_ naisNe s
i-s-N(R2d, R d); Dj \= N(

-N(-(CI—|2)1.6-CJR’2d)2 yx O) R2 ; N(Rsa)- SO - Rad;

(CHZ)o b O-0R2d -N(Rav\d) o(NF\"Bdiz) N(Wj t 4d) ;
-(CH2) ~- N(s' ) C(£= @_ d)-Jaty_pa™= ,pji p wichis

attached via the \ (bomr at of er ed

saturated,- parti aI |y unsat urated or aromamzc hg,;,@zr ocycl i Cc.r,mp ont ai ni ng

1-4 heteroatons s w, aﬁ__ up attached
to a 5-6 nenbered ur:}# tiveeN| Yy ate@,)ﬁ"or &ruorra
heterocyclic ring"80 &8t ai ni ng 1-4 heteroatons selected fromN, 0 and S;

Rs', Red, R d and R'dswomé g‘z;gcﬂhmkndgﬁ%ndqm y aydrenber sel ect ed fromthe

group consisting gfy{ H

ISt fﬂ)_ @%é&}l }§2; carbocylic
aryl, -CN; -NQ2; or=v35 WL an

" 43_,« - i = 9= - O O E"?— -

@\ (o\).’q\ N u,nnb O—— D_HINOGD_ b_ . .

M,,)LNH )\ ( )\ (\J\ (\* (\/k ( )\ HN”  HOHN”  MeONH”

HANHT  MeHNNH”  MeHN” —NMe; BN e’ —NiBu' (/\ O
OCN V“Q CQ (\ (\N unj;mg'o,s@
)

oY dj@ d"_::) ng.:) e 6*_3 5@ LS

Q is 2 member selected from the group consisting of:
a direct link, -C(=0)-, -NH-, -NMe-, -NHCH,-, -NM -~ -C(=NH)-, -
C(=NMe)-;



28 Red and R3d taken together with the N atons ther are independently
attached forma 5-7 nenbered saturated, partially unsa?ﬁ;{lﬁép d or aromatic
het er ocycWP@1¥B%g: or 5 R3d and R4d taken together wit I%{tomto
which they are attached forma 5-8 nenbered saturated, partially
unsaturated or aromatic heterocyclic rBhg containing 1-4 heteroatons
selected fromN, 0 and S;, J is a rrenbe sel ected fromthe group consi sting
of 10 a di r eBispgiget linkpor is a gember sglggted fromthegrougigonsistipe £ =0y .- X i s a
menber sel ected fromthe group consi stl ng of: (a) phenyl substituted with

0-3 Rle groups; 15 (b) napht hyl substlt ed V\ntah 0-3 grsups and (c) a
6- menbered aromat i -cg 1©N atons and
having 0-3 ring ato sub tuted™with 3 R7 grou an 20 (d) an 8-10

menbered fused aromafi c heteroé&yclickbicyclic ri ng S stem cont aining 1-4
het er oat ons sel ec i{?ﬁ 3 t he fused

het erocyclic bicycl r| n substitutkd h 0- R groups; 25
R e is a nenber |ndependently Sel ect®d fromthe group conS| sting of. Hal o;
CF3; -C,.4-alkyl; cgrbocyc "@_ QQ =al kymy - -C al kyI

C(=0 - O R20; - Co- 2° | kyl - ); bdZaI I -Co 2 al kyl-
N(R2e, R3e); -Co.2-alkyl-S 02 R 1 -Ca2a|ky| Sp-R2":

tri hal oal kyl Exsamembgrsale«twﬂqmr@growoarzsrs&nayf OR"; -OC, .,

al kyl - C(am) - NCe, £aifsct lifk, CH,NHE0 -@=HO)NIC( NH

- Co, 2-al kgl -N(R. 2e) - C(=0) - R3e; -Co. 2-alkyl - N( R2) s R ;

-Cl12-N(R2") - C( O) R3e ;-CH2-N J CH2) 0. cNR2CR3e;

_C(=0 -N(R, et sclorted & oo(ﬂagg%pmmse _COR2e; N(R 0)-C(0) - Ree:
-N(R o}-S2 R2e C( N(RtO)) N(R3e, R3e); and a (CHZ)o. 6- 5-6 nenbered
saturated, partially unsaturated or aromatic het erocycl icring 35

containing 1-4 heteroat el from N 0 an 1/,.19798
PCT/ USOQl 25196 %—, Sz‘fe

130 0 {w « Ofi vy
-b‘@ A :DI):O —bo —>Csoz -bw
~Dicoie Loose Lcram Lo e Lo
D GUI g D LD g T o 954
Q. Q. Q00

G is substituted by 0-4 R' groups and each R group is independently selected from
10  the group consisting of:
H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -NMe,, -OH, -OMe, -NHSO,;Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -CONH,, -SO,NH,, -SO,CHj,, -NHC(=0)Me,
-C(=O)N(-Me),, -CH,NH,, -CH,N(-Me),, -CH,OH, -OCH,CO.H,
-OCH,C(=0)-OMe, -OCH,C(=0)-NH, and -OCH,C(=0)N(-Me},
15 '




29 R10, Rle and R3e are each independently a nenber selected fromthe group
consisting of: H -C --alkyl; -C 2-alkyl-OR s; -Caz-alkyl-N(-RI B, -R2");
-C,_ 5 4 al woewmrdsocyclic aryl; -C 4-allryl-heterocycli ecrasshkibsand R2',
or e and R3e together with the N atomto which they are attached can form
5-8 nenbered heterocyclic ring containi gg 1-4 heteroatons selected fromN,
0 and S which can be substituted with O R s groups; 10 R B and RZB are

i ndepedently a menber sel ected fromthe group of H halo; - -al kyl, a
carbocyclic aryl gr oup sa&ur at ed partl al unsat ur at ed or ar omatl C
het erocyclic group; C()g GCN( ?‘iﬁd : \W

NR3BRB; - SO2NR3gRB; - SOZ an’ it ger of

0-2; R3B and RB are eac d denthy select ed,—f\romthe up consisting
of: H, Cl4-alkyl and @,{l w é‘c;ﬂﬂ_,&' Ry | M C1P0a @R aNCHCHO-

pharmaceutical |y acceptabhe isoner hy-dr at es sol,uqt es and prodrug
derivatives thereof. | K" At Gy E\ﬁg%ﬂ'ﬂ'?eﬁ?t_p%ﬂ od¥NE H-CHAHAHpr esent

i nvention provides a coppound according to the fgrrml & 25 pQDEGJ X
wherein: A is a nmenber | Ao orw@s—cgcrw@-c St of )\ 01/ 19788
PCT/ USCQO 25196 30 ON M SO2Me CHAN H2NO HZG\;NM NgoN'  NN'I
NCH2NH2 NNM 22t * 1Met MDJ\H] Nr HN NH2 _801,1\% H 2 NM KR NH2 CH2NH2
CH2NH2 80, N _<J

OCN-C&CF&NMG)- —¢ mJ _% ’u‘fO /22" )NLHM
H

J is a member selected from the group consisting of:
a direct link, -O-, -NH-, -C(=0)-NH- and -NH-C(=0)-;

5 Xis amember selected from the group consisting of:
e - Q} "o
O DD e S O



p--- N7- ~ -- N L N H2N H2NH2C 00 SO2Me H2N Me2N H2NH2C H2NOC NC NHIL N N
Me-k~" ND- N~- "N Cdj-- C— ON- _H2NH N NN H2INOC N HRH N H2NANH NH N
-N -N M NFP‘""”W H2N'' HORN MAONH' Me Et H Me Et PET/USQ25196

H2NNH' McHNNH' MoHN' - NVe2 EWN' Et2N -NHGBUN. a. r | M M~ QW NN

N,) N ' Mnme CO2HHN 0) Mc() O- NM N3go NNNN N M HN N HWt HV-~O
Me Qis a nenber selected fromthe group consisting of a direct |ink,
-C(=0 -, -NH, -NMe-, -NHCH2-, NI\/ECHZ- C( =NH)-, - C(=Nwe)-; 5 WD 01/19788

PCT/ USO0/ 25196 31,R is a fl r ect I nk I S caN exn sSelect romthe
group consi sti ng@ uCl I\LI'O N m N
Me L. G 1
Dl s ce e, ”m P Sous ol
Cl

"mfw'% _ ‘t%iw”?"%

% Q. 8:9.87 peoRes

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

In another further preferred embodiment the present invention provides a
compound according to the formula:

. A-
; 1a0 j N_.
R HN R1e
wherein: ' '

10 R"™is a member selected from the group consisting of:
H, -F, -Cl and -Br;
R'¢ is a member selected from the group consisting of:
H, -F, -C}, -Br, -OMe, -OH, -Me, -CF, and -CH,NH,; and

15



FFFFcl ~\d 1l S--N-N3} -(N-NN - - 1Z
- CH2NH-,
NH C(=0O) -, whoasyrs a nenber selected fromthe group condCIuSHMERSHHe: "N N 1 N
NNN)OL )ONSS- I | g1l -/ HCKNT ~O SOZ N7ds -'NCOM - JINSo Me

~NCONMe2NSO2NMVes |

sel ected fromthe group consisting of a direct |ink,

Il

E is a nenber

-(=0) -NH -,

- -t NCONMe2 --NSO2NME2 N-Me N-Bn H _NCQWENSO2Me \ -,

N CGis substituted by 0-4 R d groups and each R d group is independently

N Al S b, 0 5 T

- - - 1 ) a -

- SO2NH21 - SORCHS3, -NHC( O M, -C(=0 N -M)?2, CHZNH2 - CH2N(- Me) 2, - CH2OH,
- OCH2CORH, OCH2C( O) - %;Em(ﬁg)e NH2 and - OCH2C( = (|ve}2 15 WO

01/ 19788 PCT/ USOQ 2, 51 I O N-CHj cF o.

o N-CVtip'

J !'-Cl +4cH WW%(@
@ @cﬂm CI_ 0:"0 @'"D U-ak_/o

o ol QLA AL A
AL D, Oy e e L
10 TG 0
an\rm-{:?\tx)\'t"t)\ U\CCH ©:~

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
5  prodrug derivatives thereof,

In another further preferred embodiment the present invention provides a
compound according to the formula:

A-Q
R1 a : =
10  wherein:

R* is a member selected from the group consisting of:
H, -F, -Cl and -Br;
R is a member selected from the group consisting of:
H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF; and -CH,NH,; and

R13



CF32CHzN } v -CH2CFtNpula)- --k NA --1, NNb ~SOZ 0 OO0 Op0O0O ON n Nc -
-(y =) KONH NleaNxNHt H J is a nenber selected fromthe group

consi sti ngwoprnestdi rect link, -0-, -NH, -C(am-NH andPRFUSIEZS): 5 X is
a nenber selected fromthe group consisting of: -a -~ r& ~F Qd ~8r ~F d --~
Br NF !b-er d e 8 M-b-G MBdcl d33 d~ M --OM HN-(~ H--(~ "~F

OH-- --------- T WO 01/ 19788 PCT/ USOQ 25196 33 Owe a C1
NNNFNcl A-stﬂiﬁnbnrséllb@ed\ﬁtmmb@roupcmsahgw%l NNNNNMHIIDS NN -
or NH2 Br N H2NO NI-2(I\\I&/A;2 Br NH fhN Me NH O &I':I’Z\Nul;laflﬂ FKI:I\HnllN’\I' H2N H~

) ~ - - - NN N N N N

QN Br R NS OT WD m@"’\m’\o* Oy mdy

Ky~ Mo~

""“*N mn* (:r (, O '\/N C'"\ LN ""r\'
ua)LN’\l HN u’\ Me O\H.N N. M.ng g

and all pharmaceutically accéptable isomers, salts, hydrates, solvates and

prodrug derivatives thereof.
5
In another further preferred embodiment the present invention provides a
compound according to the formula:
AQ_~ w

Q H .
120 j N
R 0 HN

- R10

10  wherein: _
R™ is a member selected from the group consisting of:
H, -F, -Cl and —-Br;
R is a member selected from the group consisting of:
H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF; and -CH,NH,;




NH' "= NH--CF NH~ MXCHKkK-k HiNH2" NNH HOHN H2N NH Hz and al |

phar maceutical ly acceptable isoners, salts, hydrates, solvates and prodrug
derivati vesWoWwriess. 5 In another further preferred enbodcmwsio/zstye present

i nvention provides a conpound according to the formula: AQH N/ R aOp
N HN /R wherein: 10 R' is a nenber selegged fromthe group consisting of:
H -F, -d and -Br; R is a nenber selected fromthe group consisting of H,
-F, -d, -Br, -AKRHsanChibershlected fihm thegrbup Chiddiiy ofand 15 i i EI WD 01/ 19798
PCT/ USOQ' 25196 34 -A -Q is a nmenber selected fromthe group consisting of
~O~-SC~-Ntt 541AAe ~ SO Ade UO-301Me ~CCNFia ON- "CCNtrbt C\ NAk~ tNO O NH
NH CCNH2 CFVNFh "' Mk NRJ O~)Ak O~N% 16 6NH0" 6y, 61, N i Mg N CCNI i =

ON N C V4H NFL, -6 ,J,N\Jk C’f koOJ\o,sO‘kmOk
Noole @ n Mﬁ‘ﬁ SN S
g‘; 3 G QLT B O‘JN&Q
C’Li ”&k j’\ .S QN QI S G §

OMe NHy NHMs

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
5  prodmg derivatives thereof. '

In another further preferred embodiment the present invention provides a
compound according to the formula:

A-Q-D\I'-’le
Oo =

HN— )R
10  wherein: ~
R’ is a member selected from the group consisting of:
H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF, and -CH,NH,;



N N. NJ* Elo~" taN (r tNC (N NNOP N1 NNand all pharmaceutically
acceptabl e isoners, salts, hydrates, solvates and 5 prodrug derivatives
t hereof . IWOAH7Ber further preferred enbodi nent the pr @EENS2196nt i on
provi des a conpound according to the formula: A-QH | N\ Rla0 0=4N _
HN- Rle 10 wherein: R'" is a nenber sel®xted fromthe group consisting of
H -F, -d and -Br; R is a nenber selected fromthe group consisting of
H -F -d, Ble&mnbﬂ&l#ctedlﬁthhmummm@m—lz and WD 01/19788

PCT/ US00/ 25196 35 A-Qis a nenber selected fromthe group consisting of
HVW9% MN' H N M5,N* HINJ Mk 1 M~ VvNO0), NHp HVN N Mv N, "N H
NNM\/l~~HCr)H~HN~VNI\/aN~N NN-~NN ~N T i N% NHNI—,LHNHNH"'N'

H2 ~~ M HIN N~ Msy CHie g, '@1
accept abl e i soners, Qﬁfs mt es m [ vat i ves
thereof. 5 In anot her Wrther pr efifl ' edwe QA MRt tg&wpresen?l nvention
Q. COn
NMVB

provi des a [:ILW” & @\ @\ Q:l

@:fﬂﬁﬂ Q"J\mmjt e 0 m*ﬂc,«*

D is a member selected from the group consisting of:

O-P-0-0--0-5-0- 0
- —G\_-C)——CN--N - O AL

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

10



conpound according to the formula: AQH N 1:;k-e RlaO p HN N_ Rs 10
wherein: R 3 is a nenber selected fromthe group consisting of. H -F, -d
and -Br; iswooapser sel ected fromthe group consisting etrakhorsfeg - O,
-Br, -Owe, -OH, -Me, -CF3 and -CH2NH2; WO 01/19788 PCT/ USOQ 25196 36 A -Q
Is a nmenber selected fromthe group consi3 ting of. NH HNHJNH H fNH NH
JNPH NH HaN ~* CNK ~ ~N' . (wL N "p(N?N‘ "N NHNHvV,J/ N N J~ NH
NK NHMVHNH J~ MN) NJ MHN' MezN~ EtHN' Et N' Bu~HN' H NJ ~ MJVeeeNNN

NH g~p Q HNEtf~ CL | ' MpN-"~ C, A, ~{e NHJ M ~0
IJNH NH JNH NH N ‘hkﬁiﬁ%m%%?‘?‘?%wf%‘ﬁm on jrpvides a gpm NH2

NHVE according to the formula:

SO,NH, ,E':l SO:NH; 0
HN
OO Tx OO T,

5 wherein:
I is a member selected from the group consisting of:
-NHC(=0)-, -C(=O)NH-;

X is a member selected frcm the group consisting of:
10

R .
g WD 5 S Wi & Uil o Wil & Qi '

HNO:S

—@ —O—om«» —C}—Nn, —Q" {:’N —C::Hz _C:Hz
QO G OGS
- 0 n‘N R

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof, :

15



and all pharmaceutically acceptable isoners, salts, hydrates, solvates and
5 prodrug derivatives thereof. In another further preferred enbodi nent the
present i rvemw/tuss provi des a conpound accordi ng to the PCBUSN25196A- Q- D HN /
JOHN N~, Rle 10 wherein: R' is a nmenber selected fromthe group consisting
of H -F, -d, -Br, -Owe, -OH -M, -CFzggand -CH2NH2; WD 01/19788

PCT/ USOQ 25196 37 A-Qis a nenber selected fromthe group consisting of ey
Mr NH I FC1J CNFL NOHCONIt ~HYY N ryH ™ )LN" NHib NH NH Nk McFN

| ~ MepN~ OHO-ygt VNH -ev " ~ v "MA"" MWN?*) ONN NHNHHN M.N-_H

N-., ~N ~~H~pCLINV' (5LN"" " N1I'VN M y0. c NFL Nit Dis a
menber selectedfromthe group consisting of 5C3Sr FM FFFFFcl C1
-N- ) - - u - Inapother embadiment thepresentdaventionprovidesasompowidaceordingr s,

salts, hydsat fsthe foahwiat es and

R1d1 R163 mez Ri¢1 R
R
)?w« S ”‘%
rR1a o NH
\ . -
R1e R19 R1B

wherein:
R is a member selected from the group of :
-SO,-NH, and -SO,Me;
10
R'" is a member selected from the group of:
H, -F, -Cl and Br;

E is a member selected from the group consisting of:
15 -NHC(=0)- and -C(=O)NH-;

R', R'?, and R'* are independently a member selected from the group of:
H, -F, -C}, -Br, -Me, -NO,, -OH, -OMe, -NH,, -NHAc, -NHSO,Me, -CH,OH
and -CH,NH,,
20
R'® is a member selected from the group of:
H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO;NH,, -SO,CH,, -NHC(=0)-Me,
-C(=0)-N(-Me),, -CH,NH,, -CHz-N(-Mé),, -CH,OH, -OCH,CO,H,
25 -OCH,C(=0)-OMe, -OCH,C(=0)-NH,, and -OCH,C(=0)-N(-Me),,




prodrug derivatives thereof. 10 . it WO 01/19798 PCT/ USQOQ 25196 38 In
anot her preferred enbodi nent the present invention provides a conpound
accordi ng twootam7deor mul a: SO NH HN SO2NH2 O /\ /\ 1\ \ PQWUSOM2sK6- J-X 5

wherein: | is a nenber selected fromthe group consisting of -NHC(=O) -
-C(=0)NH; X is a nmenber selected from t4ge group consisting of 10 NJ q -
--Be FN- "-~~/ -gr NF ~ N17 N-/ q J H2NO25 - O8r ---0- F ~q --Q 8r
-4}- F --{~y--cC F- F FrH/ 1~/ I\/EO BrMch--~~~J/}/’z/~- rA ---6-0 a
~ == (N ZS ~~V~{] ~~ 3 bN % ~ /;’{ECO--N) F
--Cct "0-OH -C 9-C 'Mavaﬁz B‘,Jveuo\ﬁb

‘{_,N— CN- M«NUN~ °Zs\_/“‘ o\_lu-cww o,s\JN-c&cm

M\
er-\N-'Cch&O- OuN-c&cW 0;8’_\ N~CH,CHNH- MwCN-CWK

—/
of voncnmer e -crommr R~ A
N e N’\
i /'QL )L o ,JL ° /‘L >
u/)sq ”;} %:‘ m,sq ,NMB @0 "@

Y N N NH
N-CH,CHNMe)- 3 h
L S, ‘—SNJ N‘O /ILN() /C.HJLN&
R’ is a member selected from the group of :

F, -Cl, -Br, -OH, -Me¢ and ~Ome,
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and

prodrug derivatives thereof.
5

In another further preferred embodiment the present invention provides a

compound according to the formula:
R O,
HN—G —G
s Lty O Ly
NH-4_/-R Ria o NHA )R
10 wherein:

R is a member selected from the group consisting of:
_SO,NH,, -SO,Me;
R is a member selected from the group consisting of:
H, -F, -Cl and Br; _
15 R"is a member selected from the group consisting of;
H, -F, -Cl, -Br, ~OMe, -OH, -Me, -CF, and -CH,NH,; and



and all pharmaceutically acceptable isoners, salts, hydrates, solvates and
prodrug derivatives thereof. 15 WO 01/19798 PCT/ USQQO 25196 39 I n anot her
enbodi nentwoloe'1grseesent i nvention provi des a conpound ac®ETASHESI® to t he
formula: dz R ?4slRRRa O NHRI8 NH 0 ~0O NN Rte g, Rte wherein: Ris a
menber selected fromthe group of : -Sg@ NH, and -S2Me; 10 R' is a
menber selected fromthe group of H -F, -d and Br, E is a nenber

sel ect ed fr onGtihe mgmbenselectad framithegraip codsistingiof:0) - and -C(=O NH; R d',

R1d2, and Rt d4 are independently a nmenber selected fromthe group of: H,

-F, -d, -Br, -Me, N2, -OH - -NH2, -NHAc, NHSO Me, -CH2CH and

- CH2NH2: 20 R1d3 |s é} 0 -d,
“F, -Br, -\, -N- d?;( »-'N%’Gz‘n%‘? I@l\llé—
e,

B o et 4 e R o
DD ~ADDD B Lo O
oo Lieoss Dhcram Lorans e Lo
SGRGTT g B g TS ¢ s X0 5 ¢
ot QL QX0

wherein each G group may be substituted by 0-4 R* groups and each such R" group
is independently selected from the group consisting of:

5 H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NH-C(=0)-Me,
-C(=0)-N(-Me),, -CH,NH,, -CH,-N(-Me),, -CH,0H, -OCH,COH,
-OCH,CO,Me, -OCH,C(=0)-NH,, -OCH,C(=0)-N(-Me),

10

NH ; 3

Ke L )“L",O B aRNS A5 & SN AP R#

O O — of_ = { wonono o oncno-

MeN \_/N—cw Or—\N-c'-hC&NH o] _/ N-Ci-bCFhNH Mwuu-cwcv-w»
o

ols/—w-crhcﬂzNMe)- Mw\_/N-cwm)- AN/\ )LKINM, NN

o s

)LN/\I )Lﬁ /u\m :\ )Lﬂ:\l ”':\. _@

,0

OCN-CHzCHzN(MG)' _.em] _N-q_] )LO ,?ulmb




40 ,NNo "AN A0O3 \e 'r C- v v CNcoo- a-cci 0. MNCF CFO O P-CF
CHf OOSYN-CF CFtNF- Md ICN CF H OAS NC) zCH2Npft)- M ~N Ct ~C~NQUej -

AN 1 AN ~ AW@URBSMAA~' Sg L NMB O WWe' 0\ _, N-C NAN(r pet/uBnszspsbN 1 NN
L!) ewy Rla is a nenber selected fromthe group of : F, -d, -Br, -OH -M
and -Ome, and all pharmaceutically accepgsble isonmers, salts, hydrates,

sol vates and prodrug derivatives thereof 5 In another Further preferred
enbodi ment the present invention provides a conpound according to the

formula: RR O H\ gadan hAuﬁacéanal tQﬂL\k a,N; / Ve 10
wherein: Ris il&mr% va{‘%l fl?[o he gg%%gs?gné){%&h&ﬁ eQ' 02NH2
-S2Me; Rh is *fromthe group consisting of. -F, -d

and Br; 15 Rhis a rrenber sel ected fromthe group consisting of H -F, -d,

~Br, -CMe, SCH, - Meln anéihe ; 25196 41 G
ISr a nmenber se'c&ﬁﬁ&gld?&g mfg% h%mbﬁg%&uéazﬁt 5’%5&%

ZNHz SOZNHz )_Q
O

10  wherein:
J-X are collectively a member selected from the group consisting of:

QRO MDY Y Y

NH  HN"Y0  HN NH HNTSN HgN
NH, S0 Me S0:NH, 0y OCH,COOH OCH,COOEt
-0 \§ 0@ ? —0. i —0 ; ;
N,u§ HaNTINH HoNT T NH HaN NH  HaNTNH

OCHCOOEL CH,S0Ma CH zSOzNH 2 GH2CH,0 H CHICONM, _

—0 —0 —0 o —0
H HN" N % Y%? E j' ?
2N™ T NH 2l H NH o~ SN HaN HNT °NT HOHN” TNH

HoN

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
15  prodrug derivatives thereof,



NONSN~N)3NX) N ONNRNi_IINNSS ( SNH-b-b-to SOZ wM
-b=Me -) NSOZMe NOONMEZ NSpZNMeZ N-Me NSn  vvNCOVE 2NSCaMe NcoM | e,
. NSOZNMe2 WO 01978 ~( /| ~/~N Q Q QX) oN wherein each G gPEHESWEy%he
substituted by 0-4 R d groups and each such RFd group is independently
selected fromthe group consisting of: 8H, -CH3, -CF3, -d, -F, -Br, -NH2,
N(-Me)2, -OH -Owve, -NHS2Me, NO2, - O -0Owe, -CX2H, .- -O) NH2
_SO2NH2, - SCRCH3, Injgppther-fiatheypreferred ﬂ&i}ﬁ%ﬂ%ﬂrﬁmﬂr@n Provides R - M) 2, -
-CH2OH, - OCH2eéafdund OCH2CO2Me, - OCH2C( =0) - NH2, - OCH2C(=0) - N(-Me)2 10 NH NH
NH N NN N, %Wf\*%ﬂ\k g~'L. eg. ga Ua QN 04 - Mv- o N Q
NCFc H2 O- 1-CF CF O V -CF C$NH. O1S" JN-CF2CF NFL M v
cl. p jNH O N CHZCHINf Ae) - _M2"N- CF CHZNQe) ~O QN ~SAO O - An SO Me M.
XM NM 2 ~V Me O Me' Qftby; Z,gii NQ\Ier N1 G NH“"V\b 111°

“ H,P HN? HNP

NH 2 NH> NH2

wherein:
5 Ris a member selected from the group of :
'SOZNHQ, aIld -SOZMG;

R'" is a member selected from the group of:
H, -F, -Cl and Br;
10
E is a member selected from the group consisting of:
-NHC(=0)- and -C(=0)NH-;

J is a member selected from the group consisting of:
15 -NHC(=0)- and -C(=O)NH-, O

R, R'2, and R'* are independently a member selected from the group of:
H, -F, -Cl, -Br, -Me, -NO,, -OH, -OMe, -NH,, -NHAc, -NHSO,Me, -CH,OH,
'CHZNHZ:
20
R'® is a member selected from the group of:
H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -CO,Me, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NHC(=0)-Me,
-C(=0)-N(-Me),, -CH,NH,, -CH,-N(-Me),, -CH,0H, -OCH,CO,H,
25 -OCH,C(=0)-OMe, -OCH,C(=0)-NH,, -OCH,C(=0)-N(-Me),



WO 01/19788 PCT/ 1 TSOQ 25196 42 and all pharmaceutically acceptable

i soners, salts, hydrates, solvates and prodrug derivatives thereof. 5 In
anot her furwberngsseferred enbodi nent the present i nventiROT/AH0GEIMes a
conmpound according to the formula: SO2NH2 - 02NH2 C HN\ / / \ I \ NF \
f 0J-XJ-X 10 wherein: J -X are coll eggtively a nenber selected fromthe
group consisting of -N-N-N-OH-OCNCONHZ HN NO z HZN O HZN kzN NO HzN
O Y kzN HZN NH HzN NH HZN NO NHz SO, Mee SOZNH2 F NO2 OCHZCCOH OCHZCOOEt -O
- " 00-0 0l ~1 -OMWIw-0 J H HEN NH, f <N 2 NH HzN NO
H=N NO HZN NH _OOCJ-IZQSW;E?"\ W%ﬂw& I\h’m‘gz-o Ol |
O:2H ~ HNH HN\H HH N NO th aM "pharfaceutical ly
accept abl e i soners,

a i ) rivatives
t hereof. WO 01/ 19788 =} /US@Y 2519‘6’ 43 %ﬁrw referred

enbodi nent the presen,t,,\,"_mz ond Phaclds a¢ wadR d,gp oQr to the
formula: Rld2 Eh> rb\—’ R %..@.9,.

q

e O

B D S SN | i N

o “ TEL 00, -0
OC_/\ N-CH,CH,N{Me)- _& J "“’O ’“‘»O ,g NHNH,

R* is a member selected from the group of :
F, -Cl, -Br, -OH, -Me and -OMe;
and all pharmacentically acceptable isomers, salts, hydrates, solvates and
5  prodrug derivatives thereof.

In another preferred embodiment the present invention provides a compound
of the following formulae, which illustrate the compounds having preferred
substituents for G, particularly when G is a pyrazole ring structure.



RIM CR1d4 1d8 RMRIO1d2 Rl RRId2Z RS EEE RRRHNHNHN NH2 NH2

NH2 wherein: 5 Ris a nenber selected fromthe group of : -SO2NH2, and
-SO2Me; RIWON/19988venber sel ected fromthe group of: H, PCEUSNN2S19nd Br; 10
E is a nenber selected fromthe group consisting of: -NHC(=0O - and )

-C(=ONH; J is a nenber selected from#he group consisting of: 15
-NHC(=O)-.and -C(=ONH, 0; Rd', Rd2, and R1d4 are independently a nenber
selected fromthe group of: H -F, -d, -Br, -M, -NO2, -OH -0Owe, -NH21

-NHAC, NHSO2Me, - CHR(] - CH2NH2: @0, R1d3 is a gber selected fromthe
group of : H -CH3, KB, O, - F - o R"-N%Rmve, NHSC2 Me,
“NO2, -CN, -OC2Me, - QRH-ARRE0) - NRZ X~ SERNH2, - S HERNHC( =0) - Me,
C(=0) - N(- Me) 2, -CHzNHznuoconﬁN M) 2, @R 2%%@?@q:q-%,
- OCH2C(=0) - NH2, - OCH3C(=0) 88 HPCT/ US00/ 25896 Y44 N ~ ) LNM
NHa ~,,,X,G! ,~ )  ~. "7 - R

wherein:
R is a member selected from the group of :
-SO,-NH,, and -SO,Me;

R™ is a member selected from the group of:
H, -F, -Cl and Br;

R" is a member selecied from the group consisting of:
-H, -CH,, -CF,, -CN, -SO,NH, and -SO,CH,; and
10
R' is a member selected from the group of:
-Cl and -Br;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.
15




Midv cVMO- O N-f*CE NN OON-CFJCI NFL v CIbCH o0-0-~c-va~e} | MVE "MF = 0
Nva sal ~~- - --() SgSOx """ N6'M I , . OO0 mr O-+ ME( O'\N

CFCFt N@ Ael Wootdetis~ A 0 1.12 NHN~J w R~ is a nenbecrssiested from
the group of : F, -d, -Br, -OH, -Me and -Owe; and all pharmaceutically
acceptabl e isonmers, salts, hydrates, solygtes and 5 prodrug derivatives
thereof. In another preferred enbodi nent the present invention provides a
conmpound of the f ol aethegpreferrediénsbedimeont théipresehtistentibieprovidesacompounds havi ng

preferred sub I Wﬂ féh@&m e ring
structure. V\D?lfltﬂ "P‘&f"a%g e e g (ol olifein i RUARt dRt a

/
Nay N-~~ O NN é‘r’eﬁﬁ“"’lyd” eiﬁre reRgAiRGer p °§‘%‘mﬁ% R Y-)
Rd |l ORd N Mauheoacﬁtuefonwngwwomw N-N

SO,Me

H o ﬁ@_c;' Br Cl Br

wherein:

A-Q taken together are a member selected from the group consisting of:

C)‘N‘CHz- [&—N'CHz- (s)-N -CHy- (3—N CHZ' [ B‘N'Cﬂz-

Mee

Me-N_ N-CHy- QN Oy g*m Chy (\EN Ch (\‘y‘ N-CHy
H
(\"LN Oy H"LRIN-CHZ- wd NE;'N-CHz-

10
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.



Rya Hr-t H pJ> WW Rp~~HW HNS02NH2 H N Rte SO2NHZ H Rte McOLS W~

NRdHRddRe HRd NN ,--,,,, ~YN 00 M NHNN-0 Re NHN Rye
SONH2 H HVRM19BH NH HI1 \ Red | NHN H _ Rtd Rya 0 ROWUS0HS5196H N- N~
().4,Rle Ol wherein: Ris a nenber selected fromthe group of : -SCa

NH2, and -SO2Me; 5 R' is a nenber selec#ed fromthe group of H, -F, -d
and Br; Rld is a ngnber sel ected fromthe group consisting of- -H -CH31
-CF31 - CONL - SO2NH2InAnethergreferred embadimentthepresent inventiomprovides accompdurid om t he
group of: -Cl andaccéidingaothe frinufahar maceuti cal ly acceptable isoners, salts,
hydrates, sol vates and _ :

—_ R“' R‘dz . . . 1d1
A Q H A Q H g R“l A Q H R® R"dz

N R N I N

N & 1 R'% S
o 144 R . 0 (o] . R‘la o

) 2 7
I
N R’. N R'O QR1‘

wherein:
5 A-Qis a member selected from the group of :

NH

HZNJ\ HOHx Meom-Ht HzNNHJtI . MeHNNHj‘: Mol-lNJNC MQ‘JJNC

e o smde (‘/."Jk O)k QHT W

\H NH H NH
A AKX AR AR
et afeasarsp¥sge
COMe .
NH

A 'Y e e fNOH NO! r
LT O ks O el S,

R™ is a member selected from the group of:
10 . H, -F, -Cl and Br;

R, R'?, and R'* are independently a member selected from the group of:
H, -F, -Cl, -Br, -Me, -NO,, -OH, -OMe, -NH,, -NHAc¢, -NHSO,Me, -CH,OH,
‘CHzNHz
15
R'® is a member selected from the group of
H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NHC(=0)-Me,




prodrug derivatives thereof. 15 WD 01/19788 PCT/ 17300/ 25196 46 | n anot her
preferred enbodi nent the present invention provides a conpound of the

foll owi ng f swoeal1aes8 which illustrate the conpounds havi n@Cpsés196d
substituents for A -Q taken collectively when the remai nder of the conpound
structure has the one of the followi ng tggo fornulae: S0O2Me A-0 C O N A-O
COAXNSHHONCL, St HOt4 Cl, Sr HCHNS5 wherein: A-Q taken

together are a nenbeC(%l){-Wea;d-m +CHE,-N¢-Me)y, -CHIOH,SOCHCOH, N N rrN N N
N-CH CJ-N-CH2- < - Nogdle M Me As td N
Me- NI f - CH2- NN- CH2- 9N— r C%CIII%)" ”%%(J@éi“ﬁafl\l-ﬂ-ﬂ and H CH2-
Me 2 10 and all phar rraceutl cal | y accept abl e |sorrers sal ts, hydrates,

sol vates and prodrug demv hves [hereq US Ha\L 196 47
In another preferred enbh %‘t Maﬁr t\ en,t ”d!q, pr\ e,s:. onpound

according to the forrrula Rdl
O O w- = wonono o wewe
MeN L/N-cuzcﬂzo- O\_IN-CWC&NH Qs\_/N*CitC&NH MeNCN—CHZC)-hNH-

(&CN-CH;C&NM)' Mw,_\N-CI-tC!-bN ,J\ 0 0
Sl o Y 0Fa o

A~ R
N 00 ﬁsqi oy o

M
{ hee N
Q_ N-CHCHNMe)- _;‘;, J __n_('j )L /gu }NLHNHz

O

R'® is a member selected from the group of:
5 F, -Cl, -Br, -OH, -Me and -OMe;

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

10



AQI9IRId3 H-RNNRId2Z Rs 00 1" Rla Up Rla O HNHN HN Nt' R s MO04'
R18 N "*J" R* wherein: 5 AAQis a nenber selected fromthe group of : NH
NH JINH NFWOONH788H NH | PA HOHN® McONH L H2NNHAS Mo HNNRETAUBGdIS19Et NI ' ' A
.-, NH NH pNH NH yNyH NH NH EEHN~ EEN® BtfHNL N* r Nx O)L ™ "i 7~ "NIH NHr
NH NH NH NH NH pNH CN* NNA' N~-i ~ 1 4" ¢ o0,J HND MHNJ C, ) CO2H OO2Mme
NHKIHNHNH O "-~NI"~ "NA" N M NMe HNOH NAI N~ ,J GG MwMg HN! M-MJ CN
CN3 N' ~ e Et NInpwtlier fuither prefemedamtivdimestcthepresedt invention proviglesthe of : 10 H,
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S and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and

prodrug derivatives thereof.
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O F O O H-Br, QhisinventionjalsGengomipasses al} pharmaccutieally acceptable iseperibl e i soners,
al ts, hydrat gs hy@fats, sBFvas)dnd pro@rds derivdeives bfthe preferict 6ripdunds. In

addition, the preferred compounds can exist in various isomeric and tautomeric forms,
and all such forms are meant to be included in the invention, along with
pharmaceutically acceptable salts, hydrates, solvates, and prodrug derivatives of such
isomers and tautomers.

The compounds of this invention may be isolated as the free acid or base or
converted to salts of various inorganic and organic acids and bases. Such salts are
within the scope of this invention. Non-toxic and physiologically compatible salts are
particularly useful although other less desirable salts may have use in the processes of
isolation and purification.

A number of methods are useful for the preparation of the salts described
above and are known to those skilled in the art. For example, the free acid or free
base form of a compound of one of the formulas above can be reacted with one or
more molar equivalents of the desired acid or base in a solvent or solvent mixture in
which the salt is insoluble, or in a solvent like water after which the solvent is
removed by evaporation, distillation or freeze drying. Alternatively, the free acid or
base form of the product may be passed over an ion exchange resin to form the
desired salt or one salt form of the product may be converted to another using the
same general process. - '

Prodrug Derivati £C i
This invention also encompasses prodrug derivatives of the compounds
contained herein. The term "prodrug" refers to a pharmacologically inactive
derivative of a parent drug molecule. that requires biotransformation, either
spontaneous or enzymatic, within the organism to release the active drug. Prodrugs
are variations or derivatives of the compounds of this invention which have groups
cleavable under metabolic conditions. Prodrugs become the compounds of the
invention which are pharmaceutically active in vivo, when they undergo solvolysis
under physiological conditions or undergo enzymatic degradation. Prodrug
compounds of this invention may be called single, double, triple etc., depending on
the number of biotransformation steps required to release the active drug within the
organism, and indicating the number of functionalities present in a precursor-type



WD 01119788 PCT/11S0O0Q 25196 50 1In another further preferred enbodi nent the
present invention provides the follow ng conpounds: C SO02NH2 SOQZNH2 S02NH2

SOZMe N NOw\BA9788P 0>-/ ~I-_P O HNF H & NH2 N2 ~NH2 pisiritrsooddshiobiH 611H
S02Me SO2Me e SOZM H O IX~7 NF* i~ HOFOOHHOO HNHNHHN NH3
NH2 NH2 NH2 SO2Me SO2NH2 e-y%® SO2NH2 Pg00 OO0 O 4--P 6 HO HN 11 NH2
NH2 NH H N Br oc 802NH2 SOINH2 F, G Br, NH3, NO2, ON, N~ OVe. NHA%

NHS02Me, Me ~{ folm. FodruPformbloften diePadvitthgeOofofbiRe tisshsmpatibiBER0E, Me
delayed release in the mammalian organism (see, Bundgard, Design of Prodrugs, pp.
7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The Organic Chemistry of
Drug Design and Drug Action, pp. 352-401, Academic Press, San Diego, CA, 1992).

5 Prodrugs i:ommonly known in the art include acid derivatives well known to
practitioners of the art, such as, for example, esters prepared by reaction of the parent
acids with a suitable alcohol, or amides prepared by reaction of the parent acid
compound with an amine, or basic groups reacted to form an acylated base derivative.
Moreover, the prodrug derivatives of this invention may be combined with other

10  features herein taught to enhance bioavailability.

As mentioned above, the compounds of this invention find utility as
therapeutic agents for disease states in mammals which have disorders of coagulation
such as in the treatment or prevention of unstable angina, refractory angina,

15  myocardial infarction, transient ischemic attacks, thrombotic stroke, embolic stroke,
disseminated intravascular coagulition including the treatment of septic shock, deep
venous thrombosis in the prevention of pulmonary embolism or the treatment of
reocclusion or restenosis of reperfused cotonary arteries. Further, these compounds
are useful for the treatment or prophylaxis of those diseases which involve the

20  production and/or action of factor Xafprothroml;inasc complex. This includes a
number of thrombotic and prothrombotic states in which the coagulation cascade is
activated which include but are not limited to, deep venous thrombosis, pulmonary
embolism, myocardial infarction, stroke, thromboembolic complications of surgery
and peripheral arterial occlusion.

25

Accordingly, a method for preventing or treating a condition in a mammal
characterized by undesired thrombosis comprises administering to the mammal a
therapeutically effective amount of a compound of this invention. In addition to the
disease states noted above, other diseases treatable or preventable by the

30  administration of compounds of this invention include, without limitation, occlusive
coronary thrombus formation resulting from either thrombolytic therapy or
percutaneous transluminal coronary angioplasty, thrombus formation in the venous
vasculature, disseminated intravascular coagnlopathy, a condition wherein there is
rapid consumption of coagulation factors and systemic coagulation which results in

35 the formation of life-threatening thrombi occurring throughout the microvascutature
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passed over an |on
prourokinase, streptokinase, heparin, aspirin, or warfarin. The compounds of the

15 present invention may act in a synergistic fashion to prevent reocclusion following a
successful thrombolytic therapy and/or reduce the time to reperfusion. These -

. compounds may also allow for reduced doses of the thrombolytic agents to be used
and therefore minimize potential hemorrhagic side-effects. The compounds of this
invention can be utilized in vivo, ordinarily in mammals such as primates, (e.g.

20  humans), sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro.

The biological properties of the compounds of the present invention can be
readily characterized by methods that are well known in the art, for example by the in
vitro protease activity assays and ir vivo studies to evaluate antithrombotic efficacy,

25 and effects on hemostasis and hematological parameters, such as are illustrated in the
examples.

Diagnostic applications of the compounds of this invention will typically

utilize formulations in the form of solutions or suspensions. In the management of

30 thrombotic disorders the compounds of this invention may be utilized in compositions
such as tablets, capsules or elixirs for oral administration, suppositories, sterile
solutions or suspensions or injectable administration, and the like, or incorporated into
shaped articles. Subjects in need of treatment (typically mammalian) using the
compounds of this invention can be administered dosages that will provide optimal

35 efficacy. The dose and method of administration will vary from subject to subject and
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rryocardr al |nfar t transi ent i sch e c at stro
enbol i ¢ stroke'r Y ifs defivitives, ghuicose, mannoss or chéldiisg agents such s EDTA A, sugar

20 alcohols such as mannitol or sorbitol, countenons such as sodium and/or nonionic
surfactants such as Tween, Pluronics or polyethyleneglycol.

Dosage formulations of the compounds of this invention to be used for

therapeutic administration must be sterile. Sterility is readily accomplished by

25 filtration through sterile membranes such as 0.2 micron membranes, or by other
conventional methods. Formulations typically will be stored in lyophilized form or as
an aqueous solution. The pH of the preparations of this invention typically will be 3-
11, more preferably 5-9 and most preferably 7-8. It will be understood that use of
certain of the foregoing excipients, carriers, or stabilizers will result in the formation

30 of cyclic polypeptide salts. While the preferred route of administration is by injection,
other methods of administration are also anticipated such as orally, intravenously
(bolus and/or infusion), subcutaneously, intramuscularly, colonically, rectally, nasally,
transdermally or intraperitoneally, employing a variety of dosage forms such as
suppositories, implanted pellets or small cylinders, acrosols, orat dosage formulations

35  and topical formulations such as ointments, drops and dermal patches. The
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20 copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross linked or amphipathic block copolymers of hydrogels.
Polymers and semipermeable polymer matrices may be formed into shaped articles,
such as valves, stents, tubing, prostheses and the like.

25 _ -

Therapeutic compound liquid formulations generally are placed into a
container having a sterile access port, for example, an intravenous solution bag or vial
having a stopper pierceable by hypodermic injection needle.

30 Therapeutically effective dosages may be determined by either in vitro or in

vivo methods. For each particular compound of the present invention, individual

determinations may be made to determine the optimal dosage required. The range of

therapeutically effective dosages will be influenced by the route of administration, the

therapeutic objectives and the condition of the patient. For injection by hypodermic
35 needle, it may be assumed the dosage is delivered into the body’s fluids. For other
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Typical adjuvants which may be incorporated into tablets, capsules and the

like are binders such as acacia, com starch or gelatin, and excipients such as

microcrystalline cellulose, disintegrating agents like com starch or alginic acid,

lubricants such as magnesium stearate, sweetening agents such as sucrose or lactose,

25  orflavoring agents. When a dosage form is a capsule, in addition to the above

materials it may also contain liquid carriers such as water, saline, or a fatty oil. Other

materials of various types may be used as coatings or as modifiers of the physical

form of the dosage unit. Sterile compositions for injection can be formulated

according to conventional pharmaceutical practice. For example, dissolution or

30  suspension of the active compound in a vehicle such as an oil or a synthetic fatty

vehicle like ethyl oleate, or into a liposome may be desired, Buffers, preservatives,

antioxidants and the like can be incorporated according to accepted pharmaceutical

practice.

35
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pH of the pr epmeamamoscmmﬁmsefmmdsdtmmpmwsymektepbwhee 11, nore

pr ef er abl y5 5- §hedssefidatddr €f erably 7-8. It wll be understood that use of
certain of the foregoing excipients, carriers, or stabilizers wll result
in the formation 30 of cyclic pol ypeptlde salts. Wile the referred route
of adni ni strati on Pusinghg syptiesis of these eomporndscthe Smstional sronps of the pminoon ar e

al so antici paidﬁﬂdeihaﬂilveaasedﬁlﬁihbs;,melh‘hﬂﬁ are protacteld by blokihg groapstb preventf usi on) ,
tstjgﬁgégpeousl&oss IL.ntra e |'lcttﬁ=rcba1 e “félé%n fe?ﬁfﬁt&é%(eblﬂ?&@ S f orms
el W i it oty R
oral dosage f B:esmVaL Bmsssat ad.nBds,dp8ahd Vol sl 987), theshsslosmesaxf whichtarent s, ,
drops and der jxebrpiiaie Béin by Aéference.

- Compounds according to the invention can be synthesized utilizing procedures
25 well known in the art. The reaction products are isolated and purified by conventional
methods, typically by solvent extraction into a compatible solvent. The products may

be further purified by column chromatography or other appropriate methods.

. - iF lations

30 The compounds of this invention may be isolated as the free acid or base or
converted to salts of various inorganic and organic acids and bases. Such salts are
within the scope of this invention. Non-toxic and physiologically compatible salts are
particularly useful although other less desirable salts may have use in the processes of
isolation and purification.

35



WO 01/ 19798 PCTI USOQ 25196 55 conpounds of this invention are desirably

I ncorporated into shaped articles such as inplants which may enpl oy inert
mat eri al s g y@sssbi odegr adabl e pol ymers or synt heti c sdriusessss f or
exanple, Silastic, silicone rubber or other polyners comercially

avai l able. 5 The conpounds of the inventggon may al so be adm nistered in the
formof |iposone delivery systens, such as small unilanellar vesicles,
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pol ymers as targeta
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Furt hernore, conpounds of the “invention nmay be coupled to a class of
bi odegradabl e pol yners useful in achieving controlled release of a drug,
for exanpl ¥ pol yl a®sgnostisiapplicptising off theeompeounds ofithishaventigrovill twpicallst pol yl acti ¢

anld pol Kgl yCC'dtihz@ibhﬂulamkh’lﬁB%ioﬁiﬁoﬂaﬁuﬁéeﬁsi&xﬂﬂﬁthenmhgehﬁﬂﬁ@&)tmhbﬁtw' c agl d,
ol yort hoest er I ates an
(F:)r ogs i nked o‘? &?%}tﬁ@&?#%hﬁdm @‘EWSE% e%ﬂ z uP(?o %%iﬁ%@ﬁ&ﬁs

ymers and
seni per neabl e ﬁ‘ﬂ?‘&ﬁﬂ?s%?fr‘?’é’@% Fierpl "HB“’FWH%‘ES‘FHRP% ?Fa gle solgtioss @5 such as

val ves, st ent susgendionsgr injectable hdminitration, 4nd ¢h likscor iiebrpdiated ipesitaped conpound
|IC]UIdfOI’f§J|8£ﬁ S Ly e} di R B I sterile
access port, &g &%X%P&§ﬁah¥lld%&@;¥mggéc txﬁ%tnlﬂ%alﬁx@a ﬁg co a‘\)/?ng a
st opper pi er cé8ME ‘f é’&?" le op mal efficacy. The

dose and method of administration will vary from subject to subject and be dependent

upon such factors as the type of mammal being treated, its sex, weight, diet,

concurrent medication, overall clinical condition, the particular compounds employed,

20 the specific use for which these compounds are employed, and other factors which
those skilled in the medical arts will recognize.

W

Formulations of the compounds of this invention are prepared for storage or

administration by mixing the compound having a desired degree of purity with

25 physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in
sustained release or timed release formulations. Acceptable carriers or diluents for
therapeutic use are well known in the pharmaceutical field, and are described, for
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co., (A.R.
Gennaro edit. 1985). Such materials are nontoxic to the recipients at the dosages and

30  concentrations employed, and include buffers such as phosphate, citrate, acetate and
other organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less
than about ten residues) peptides such as polyarginine, proteins, such as serum
albumin, gelatin, or immunoglobulins, hydrophilic polymers such as
polyvinalpyrrolidinone, amino acids such as glycine, glutamic acid, aspartic acid, or

35 arginine, monosaccharides, disaccharides, and other carbohydrates including cellulose



30 Therapeutically effective dosages may be determ ned by either in vitro
or in vivo nethods. For each particul ar conpound of the present invention,
i ndi vi dualwodenesari nat i ons naybe nade to deterni ne the ®6TUSEN2SHR6sage

requi red. The range of therapeutically effective dosages will be

i nfluenced by the route of adm nistrati e, the therapeutic objectives and
the condition of the patient. For injection by hypodermc 35 needle, it may
be assuned t her itkaiefigativess ghiedse mannoseion texttitsochelating agefits muchies EBTA, sigaer WO
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efficiency rrus n uaI I eterm conpound by net hods
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Typical |y, ap fltiation thowgh sitrile sembranes syeloas (:2misronsaembranes, oRby ot age | evel s,
wi th dosage | gyRbfioR@liniihods CFimaRtonstipidally Ml bél@sred indyesphilized fon orahi eved.

10 The conpoun

parenteral ly #%u%mﬁg%€ﬁg$%ﬁ$ﬁﬁm%Ehag%agn ﬁhll w beabout 0.1
to 100 ngilRg, bepwesmet apd|ly, m%BW“@IEﬁ?‘Bs%H‘&)‘R@“Hﬁg"% é? r4bly about 1
to 20 ny/ kg omlabdmgmadmmeo&ertgh@fthef&egomgﬁbxdpwnﬂ,mﬂrm by doses and/or -

cont i nuous '“Ltuﬁih wmsfesﬁ @ﬁ&.@lrddﬁauamz&ycnépb éﬁaemsoﬁnﬂeaﬁrﬁp&ma or
m xture of conpoun aﬁ? Il nveption, as { 5 *;ee. a Jd or base form or

as a phar nacefuteef 1§B¥ wectipn, othermeth
physi ol ogi cal hyticipated suchizs mmmndlb(bobuamd/mnﬁxsm qybweoqslmder

pLeser vat f(lb’e lnﬁfaﬁﬂédulaﬂ rooloﬂ_j_iﬁﬁﬂy, Hcﬁld 9, /nall§ or inGSpefitintAY, éfployiig aeaRpt ed
phar maceuti ca i ce e 2 _
conposi tions Pgdxgﬁ?ﬁgwgp%asggﬁpgm f&plgﬁéda%eﬁ&gp{'%ﬂc§ange ?én(tjkl%cét ed is
obt ai ned. Ty perhilosags foramlationsand topical formulations Such9p gintments, drops 39| et s,

capsul es and Qénal pdtdhes. mecbmpﬁimﬂsOﬁhlsmvemoaMearablmn@maedzhtoor gel atin,

and_exci pi ent gy mﬁaissumsn gfaﬁémréhm iJg%e?ﬁﬁateﬂils%h&if‘sgrat'ng agent s

l'ike corn starch or I C u rfrc nesi u stearate
sweet eni n@ ag@}?flggrgf{fg @FB‘?@‘CB? Qf examp e,Sa[astlc, cone rubber o

other polymers commercially available.

The compounds of this invention may also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar
25  vesicles and multilamellar vesicles. Liposomes can be formed from a variety of
lipids, such as cholesterol, stearylamine or phosphatidylcholines.

The compounds of this invention may also be delivered by the use of
antibodies, antibody fragments, growth factors, hormones, or other targeting moieties,
30 to which the compound molecules are coupled. The compounds of this invention may
also be coupled with suitable polymers as targetable drug carriers. Such polymers can
include polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide-
phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine
substituted with palmitoyl residues. Furthermore, the factor Xa inhibitors of this
35  invention may be coupled to a class of biodegradable polymers useful in achieving -




25 or flavoring agents. Wien a dosage formis a capsule, in addition to the
above materials it may also contain liquid carriers such as water, saline,
or a fatty wobiis®sher nmaterials of various types may b@CTE8#2¥6coati ngs
or as nodifiers of the physical formof the dosage unit. Sterile
conpositions for injection can be fornulggted according to conventional
phar maceuti cal practice. For exanple, dissolution or 30 suspension of the
acti ve conpouncbairolles reledse of axdrug) dér exsmple polylactizracid, polyglyvelic acid,atty vehicle
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referenced in stlgnda d text%#uobgks g&g%/m%é@e cicgnbl nati on of both nethods.
These met hods &F ViEss RIEY |?§’P"ﬁ’ . eh * Bodanszky, "The Principles
of Peptide Synthesis", Hafner, et al., Eds., Springer- Verlag, Berlin,
1984. Starting mat %@ﬁ@%a@%ﬁﬁhﬁ%ﬁfﬁ&%pﬁéeﬂiﬁﬁmf cially
avai l able 10 ' . S | ' :

B ocher cal s, PRertiolled Hertt R soriF el ooty oueh i B Ui

synt hesi zelP byhavingwitoppes piseseghlaby hypedormis injectiprncedles i ed out i n standard
| aboratory gl assware and reaction vessels wunder reaction conditions of

standard t enper at ur : : &g% ’F&nﬁ | | pg) cat ed.
During the synt,hesiﬁ 0 tl%ygﬁ%g%%un S%%& unctg‘llg%']‘{';il E3%\}%’ﬁugs&o the am no
aci d deri vativ‘é‘é‘”ﬂ%‘é‘@&i Fore oupd.o ﬁ}e@feé?ﬁtgﬁ""ﬁ&?n pdEpalg groups to
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bl ocki ng g1PUDRergftuAtafly bifRlive dbSieativill ARRATy bR Glubrited By e RRRI dfdES: Anal ysis,
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S eSS, ol AR el St R R b L L)
ref erence. . injection by hypodermic needle, it may be assumed the dosage is delivered into the
body’s fluids. For other routes of administration, the absorption efficiency must be
individually determined for each inhibitor by methods well known in pharmacology.
20  Accordingly, it may be necessary for the therapist to titer the dosage and modify the
route of administration as required to obtain the optimal therapeutic effect. The
determination of effective dosage levels, that is, the dosage levels necessary to
achieve the desired result, will be within the ambit of one skilled in the art. Typically,
applications of compound are commenced at lower dosage levels, with dosage levels
25 being increased until the desired effect is achieved.

A typical dosage might range from about 0.001 mg/kg to about 1000 mg/kg,
preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably from
about 0.10 mg/kg to about 20 mg/kg. Advantageously, the compounds of this

30 invention may be administered several times daily, and other dosage regimens may
also be useful. ‘

Typically, about 0.5 to 500 mg of a compound or mixture of compounds of
this invention, as the free acid or base form or as a pharmaceutically acceptable salt, is
35 compounded with a physiologically acceptable vehicle, carrier, excipient, binder,



Conpounds according to the invention can be synthesized utilizing
procedures 25 well known in the art. The reaction products are isol ated
and purifiwdebyrsonventional nethods, typically by sol PERUSEWSIEction into
a conpatible solvent. The products may be further purified by colum

chr omat ogr aphy or other appropriate net&ébds. Conpositions and Formnul ations
30 The conpounds of this invention may be isolated as the free acid or base

or - conver t edpresereative, stabilizeradyeofiayor etey 3y salicd farky aseepiedipbarmacepdicalnd bases.
Such salts ar cﬁuel IThé\arhditht 6@ f¢e ifgredibrit in these@tinpasitiondizudintiita saitable

physi ol ogi cal gom&%cqmﬁ@&éﬁsgg particularly useful although other

| ess deS|rabI have use 1 n the processes of isolation and
purification. 35 Wc) 01/19788 PCT/ 11500125196 58 A nunber of nethods are
useful forsthe preppical aduvants whivh naylbe incorperatedlimtal tabletspcapsulescind the known t o

those skilledpi, L BGin aélsu ﬂ:&r mﬁmﬁﬁa@dﬁi Nafdlexdipient’si@asaci d  or free
base form of a conpouy rlctures t%é)cve W th gne or nore
mol ar equi val M’%"‘H‘alﬂ‘ﬁé’e %lg?er% s'akeslam&ags%f °F?Tn§ O MERIC A0 B, | o

m xture in whiubkicdnt sdch asmhgnesigmistegmate dévesetening agenbsuch ayaaros¢ ordectasst er af t er
‘é"“'Ch the sol y£pfiavos fin Qﬁh&% W&b%suldhﬁaddlﬁoatwmaamvefreeze )
rying. ernat 1.ve 0 may be
passed ovéb afpafegpls &Ma‘rfaéwt@& ’qf"gc?rgPl?ﬁuf ? aaéépﬁ%tggﬁ?%h @gﬁéé salt
formof the pmoateiels ofeayiopstypesmayrbeasedias ceaties e medifigrsofheghypicaener al
process. 10 Digfhu¥eHel dosaz Rhit. C&Emleaﬁnﬂfsm‘biﬁoﬁmjmmmbeformhla&dl nvention will

typically utili u In the
managenent of a?cﬁfﬁ}gotgflmcy é%@g&ﬁﬁ%pﬁ%w Ings Q . ﬁ?‘?ﬂ@g\?g'ntuon may be
utilized in cespensionjofthe activsicompound ing é?lgce 2§ ?fr”e‘!?%"rfgmf or oral
admi ni st rasi oRehicle ioahyl oleaesor intb e lipdsoms alay be desired r Buffers prsesvatives, or -

) ect abl e adghaf @bl EY\hn bl Sacbrplfied ool i Beepied hailiceudip Do 15

articles. Subj ects I'n need treatment (typically nmammalian) using the
conmpounds of PRS- | nvention can be adnmi ni stered dosages that will provide
optimal efficacy. The dose and method of .administration will vary from

subj ect to subj ect ibifg GfRedlidsas bf this peventioncthe tanjonhds afshis neattippe  of
manmal  be %9 o e aiosé of ﬁ‘omx\ﬁhtﬂ)lﬂf or ng téthbination with other therapeutic or
diagnostnc agents. In certain preferred embodiments, the compounds of this
inventions may be coadministered along with other compounds typically prescribed
for these conditions according to generally accepted medical practice, such as
anticoagulant agents, thrombolytic agents, or other antithrombotics, including platelet
25 aggregation inhibitors, tissue plasminogen activators, urokinase, prourokinase,
streptokinase, heparin, aspirin, or warfarin. The compounds of this invention can be
utilized in vivo, ordinarily in mammals such as primates, such as humans, sheep,
horses, cattle, pigs, dogs, cats, rats and mice, or in vitro.

30 ~ The prefetred compounds of the present invention are characterized by their
ability to inhibit thrombus formation with acceptable effects on classical measures of
coagulation parameters, platelets and platelet function, and acceptable levels of
bleeding complications associated with their use. Conditions characterized by
undesired thrombosis would include those involving the arterial and venous

35 vasculature.




concurrent medication, overall clinical condition, the particular conpounds
enpl oyed, 20 the specific use for which these conpounds are enpl oyed, and
other factomoetiwes those skilled in the nedical arts wpkciuseosga ze.
Formul ati ons of the conpounds of this invention are prepared for storage or
adm ni stration by mxing the conpound haghng a desired degree of purity
with 25 physiologically acceptable carriers, excipients, stabilizers etc.,
and may be provided in sustained release or tined release fornulations

Acceptabl e carri ers lg%i,jea ;gﬁgﬁggm known in the
phar maceut i cal gﬁfh are gescrmﬁ or exé%ﬁe in em ngi1 onrr
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pol yargi me, proteins, such as serum al bum n, gel ati n or i mmunogl obul i ns,

hydr ophi I'i ¢ pol yITer syifitedbedt o tho Mk vadt %ﬁ&khﬂ%@mb@s%%tx@&' ds such as
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PCTI US00125H96 extsamities ar the aaéqmmham o ofién suferdromtrombye fopmativesin thens,
chel ati ng agentvénduk ¢@clstufeBsiiting Htteducedbl6sd Wwbto Ihtdiettad éﬂ&@ﬁi fd LT

sorbitol, counE ek nts such as
Tween, PI ur oni sgg%%o?.%{;\h&ﬁeﬁg%%m %Rﬁ%ﬁorm 3{0 glﬁ%‘gof t he
corrpounds of tI§ zgaqt \asuilar £ongulopatiy copmenlyocemwvithisbetht | on nust
be sterile. Steonichiatsysterms dlﬂ'aﬂlsbpﬁlcamnmpﬂalﬁhﬂh@ﬂmﬁsl antl edticerpNcdnlition gh

sterile nmengr ameﬁlqggeg gactogsr R¥ &Loa. 5‘9?&'5\6ent i onal
met hods. For mul ons %&f;’gﬂ% tpr Vo | ze 'grmor as an
aqueous sol uti ﬁf@ltij‘ﬁ °’b BIORt e/ pi cal | y
will be 10 bemgem@lmlezdmgméespne&@gaﬁhjw&r om5 to 9 and nost
preferably from7 to 8. It wiII be understood that use of certain of the

f or egoi ng excipientm carri LS .orre gblll.z =) %J 2 I?,in he formation
of cyclic pol ygeptl arre 8 THe" ﬁ“gﬁf nistration
i s by injed0i oherein; aebeligpadito beussful &umenmnz atttregtmm@ndm%charactenzed by
undesired thrombosis, such as (a) the treatment or prevention of any thrombotically
mediated acute coronary syndrome including myocardial infarction, unstable angina,
refractory angina, occlusive coronary thrombus occurring post-thrombolytic therapy
or post-coronary angioplasty, (b) the treatment or prevention of any thrombotically
25 mediated cerebrovascular syndrome including embolic stroke, thrombotic stroke or
transient ischemic attacks, (c) the treatment or prevention of any thrombotic syndrome
occurring in the venous system including deep venous thrombosis >r putmonary
embolus occurring either spontaneously or in the setting of malignancy, surgery or
trauma, (d) the treatment or prevention of any coagulopathy including disseminated
30 intravascular coagulation (including the setting of septic shock or other infection,
surgery, preghancy, trauma or malignancy and whether associated with multi-organ
failure or not), thrombotic thrombocytopenic purpura, thromboangiitis obliterans, or
thrombetic disease associated with heparin induced thrombocytopenia, (e) the
treatment or prevention of thrombotic complications associated with extracorporeal
35  circulation (e.g. renal dialysis, cardiopulmonary bypass or other oxygenation



antici pated such as intravenously (bolus and/or infusion), subcutaneously,
15 intramuscularly, colonically, rectally, nasally or intraperitoneally,
enpl oyi ng MOVHIS#% y of dosage forns such as supposit or iPEE/USHNESI% Nt ed
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contai ner having a sterile access port, for exanple, an intravenous
solution bag or vial 10 having a stopper pierceable by hypodermc

i nj ecti on nd¥RAMAITSBher apeutically effective dosages may berasiesivsned by
efther in vitro or in vivo nethods. For each particul ar conpound of the
present invention, individual deternlna%hons may be nmade to determ ne the
opti mal dosage reqU|red The range of 15°therapeutically effective dosages
will naturally be influenced by the route of adm nistration, the

t herapeutic objectives, and the cond@%hgg gf the patient. For injection by
hypoderm c needle, it may be assuned ! sage is delivered into the

body's fluids. For other rqut es nlnls i0 , QFHat |
efficiency nmust b dIVI aIIy i ne " in ~[\ by met hods
wel | known in phar juin\ rdﬁﬂﬁl it naxw soytyx of the
therapist to titer the d ge a 1 ni-gt¥ation as

required to obtain the optlnal t rapeutl effect The Mynation of
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Typi cal ly, appliceﬂ%ﬂgm@#uf coigdynd .are comenced at | ower dosage | evel s,
wi th dosage | evel s—25—b®ei ng i hgr€ased until the desired effect is
achieved. A typical dosage m gity range from about 0.001 ng/ kg to about 1000
ng/ kg, preferably fronlabout;; 01 ng/kg to about 100 ng/ kg, and nore
preferably from about 0.10 ng/kg to about 20 ng/kg. Advantageously, the
conpounds of this 30 invention nmay be adm ni stered several tinmes daily, and
ot her dosage reginmens may al so be useful. Typically, about 0.5 to 500 ny
of a conmpound or m xture of conpounds of this invention, as the free acid
or base formor as a pharnmaceutically acceptable salt, is 35 conpounded
with a physiologically acceptable ﬁaF”H§L carrier, excipient, binder, WO
01/19788 PCT/USOQ 25196 61 preservative stablllzer dye, flavor etc., as
called for by accepted phar

e U, nt of active
ingredient in_these c 05| ti opR* de: at u t dosage in the
range indicatQEIEpwob My d ﬁt uvan& ich |,ncor por at ed
into tablets, Eapsul aﬁa’t s/ ki

Scheme 4
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| i ke are a binder such as acacia, comstarch or gelatin, and excipient such
as mcrocrystalline cellulose, a disintegrating agent |like corn starch or
al gi ni c acwd o788 ubri cant such as nmagnesi um st earate, BCEHEW28WAng agent
such as sucrose or lactose, or a flavoring agent. Wen. a dosage formis a
capsule, in addition to the above 10 magégrials it may also contain a liquid
carrier such as water, saline, a fatty oil. Oher materials of various
types may be used as coatings or as nodjfiers of the physical formof the-
dosage unit. Sterile conpositions for i hfm'ﬁm can be, formilated

according to conventional ¥ ceutical. practice. Foz &“nple,

di ssolution or suspe 'snpggjizai dome gﬁr ffin a e e such as an
oil or a synthetic faty, IF5—vehrel ke ethy ate, into a | i posone
may be desired. Buffers, preservative Ant i oxi dafi™s and s,like can be

i ncorporated according to accepted pharmgggutical praettee—tn practicing
the nmethods of this @- i on, thewmconfpdunds of this invention 20 may be
used alone or in conbl/‘QE } or.fﬁﬂhpnblﬁﬁ lgq Wi th other therapeutic or

di agnostic agents. In certd i dilgEfit s, the compounds of this
i nventions may be coadmni ni sjered al ong with &tkher conpounds typically
prescribed for these condituﬁig.according tol?& erally accepted nedica
practice, such as anticoagul ant agents, thronbol ytic agents, or other
antithronbotics, including platelet 25 aggregati-on inhibitors, tissue

pl asm nogen activators, urokinase, proyrokingse, streptokinase, heparin,
aspirin, or warfarin. The conpounds of henee P ention can be utilized in

vivo, ordinarily in mammal s suc &R primates, such as hu sQR Sheep,
horses, cattle, pigs, dogs, Ca{gi:iﬁfs QISeR ce, ORNIA, V

preferred conpounds ofsody,h resentl JnvengAgR, ar e cﬁgtgl%eri: 3 hei r
ability to inhi BFtyRhMedbu Pagt | orf°Wi t h : laweelfects Bnjassi ca
nmeasures of ¢ tion ters, platel etg .ﬂ? plate|et furegt i on, and
acceptabl e levels of bleeding conplications aSgociated with t
Condi tions characterized by undesired thronmbos™ woul d i ncl ude #t
~involving the arterial and venous 35 vascul ature. fi Wc) 01/19788
PCT/ US00/ 2. 5196
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62 Wth respect to the coronary arterial vascul ature, abnormal thronbus
formation characterizes the rupture of an established atherosclerotic

pl aque whi c/W@&1/19788e nmj or cause of acute nyocardi al i nf @ceisesmgd
uhstabl e angina, as well as also 5 characterizing the occlusive coronary
thronmbus formation resulting from either ggt hronbol ytic therapy

or per cut aneous translum nal coronary angioplasty (PTCA). Wth respect to
the venous vascul ature, abnormal thronbus formation characterizes the
condition observed in patients unqwég éFgEﬂalor surgery in the lower 10
extremties or the abdom nal area uffer fromthronbus formation
in the venous vascu Etu e resulting in reduced bIood flom/to the affected

extremty an pre DS | Oat to pul mo ket hr onmbus
formation furt ’tha KB Rfi s%@ni n a?ntr I ofgul opat hy
comonly occUys wt hi 5 ’fh vascul ens durtmg—¥eptic s @ reertain

viral infecti8ns and cancer ondT@Vbn erein there is rgpid
consunpti on of coagulatlon f 2t o#% and sys ¥C coagul ation i
i i occurring througho
mi crovascul at UEES ead®n il ure. The conpound® of this
present i nvemrtiTor, 20 herein, are believed
to be useful for i y/ freating a condilti R@haracterized by
prevention of any

cl udi ng nyocardi al

i nfarction, unstable angina, re‘?actory angi na, ,JUSi ve coronary

t hronbus occurring post-thronbolytic therapy or post-coronary angiopl asty,
(b) the treatment or prevention of any thronbotically 25 nedi ated
cerebrovascul ar syndrone includi€%%enb§i(:snroke, thronboti c stroke or
transient ischemc attacks (c) at ment or preyention of any

results

|

thronbofic yndro Yecurrigng~i™n t he venous systv~ ekudi ng deep venous
thronbosis R"nb‘ s~pfLurring shonsatteously or in the
setting of |gnancy, sgery N TR, 2 i&ﬁ t he t et or prevention
of any coa at Hy Tnctudr ng di ssy ed 30 'ntravasc~k bagul ati on
(including the&~eetting of septic sha or other infectiop Surgery,
pregnancy, trauma or malignancy and Jier associated wit | ti-organ

failure or not), thronbotic thr G&ytopenlc purpura, thro énglltls

obliterans, or
R R
HCHO
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t hronboti c di sease associated with heparin induced thronbocytopenia, (e)
the treatnment or prevention of thronbotic conplications associated with
extracor poweal/97®6 circul ation (e.g. renal dialysis, caPETEBWA6ary bypass
or ot her oxygenation WO 01/19788 PCT/ US00/ 25196 63 procedure,

pl asmapheresis), (f) the treatnment or pggvention of thronbotic
conplications associated with instrunentation (e.g. cardiac or other

i ntravascul ar catheterization, intra- aorti c ball oon punp, coronary stent
or cardiac valve), and (g) those in\qg (jh the fitting of prosthetic
devices. 5 Anticoagul ant therapy is o) use to prevent coagul ation of
stored whole blood and to prevent coaul ati n |nRQt her b| ol ogi cal sanples
for testing or stprigge. T e cO] -o. ISI ol can be added
to or contacted v‘x&fﬁ@*mem rCORL AN NQ or SuspRct ed r{ ai n factor
Xa and in which it )s*desir eg—tirat 10 coagutrati on be

h if’ed, e.g., |
when cont acting the®mamal s 'BY%Bod wi material such as vascular grafts,

stents, orthopedic prost heses cardi ac st®hts, val ves and heses,
extra corporeal circulation sysigens and the |ike. Wthout furtsferge
description, it is ibyeVed § *of ordinary sl in_fhe an 15 can,
usi ng the precedi ngia__'l?‘s;:ri ptica Neef ol | ow ng | @ ayi ve exanpl es,
make and wutilize the conpounds of -a'¢ent Tnventid rgetice the
cl ai med net hods. EXAMPLES Exanpl es @&f Chem cal Producti oﬁ cess . Gener al
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Example 1
3-(2-(4-{(2-aminosulfonyl)phenyl]benzoylamino) phenoxy)benzamidine.

Step 1: To a solution of 2-fluoro nitrobenzene (1.41 g, 10 mmol, 1.0 equiv) and 3-
hydroxybenzonitrile (1.19 g, 1.0 equiv) in 10 mL of DMF was added K,CO, (2.76 g, 2
equiv). After stirring at 60°C for 3 h, the mixture was diluted with EtOAc and washed
with H,0. The organic layer was dried over MgSO,, filtered and evaporated to give 3-
(2-nitrophenoxy)benzonitrile (2.38 g, 99%). MS found for C,,;H;N,O, (M+H)": 241.

Step 2: A solution of 3-(2-nitrophenoxy)benzonitrile (1.21 g, S mmol, 1.0 equiv) in
30 mL of EtOH was treated with SnC1,2H,O (3.38 g, 3 equiv) at reflux for 4 h. The
volatile was evaporated and the residue was redissolved in EtOAc, washed with
saturated aqueous NaHCO, and 1N NaOH. The organic layer was dried over MgSO,,
filtered and evaporated to give 3-(2-aminophenoxy)benzonitrile (1.04 g, 99%). MS
found for C,,H,,N,0 (M+H)": 211.

Step 3: A mixture of 3-(2-aminophenoxy)benzoniuile (210 mg, 1 mmol, 1.0 equiv), 4-
[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880
mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred at rt
overnight. The mixture was diluted with EtOAc, washed with H,Q. The organic layer
was dried over MgSO,, filtered and evaporated. Flash chromatography on silica gel
gave 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile
(300 mg, 57%). MS found for C,;H,,N;0,S (M-+H)": 526.

Step 4: A stream of HCI(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t-
butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile (53 mg, 0.1 mmol) in
5 mL of methanol until saturation. The mixture was stirred at rt overnight and
evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5
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equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at

reduced pressure and the crude benzamidine was purified by HPLC (C18 reversed

phase) eluting with 0.5% TFA in H,0/CH,CN to give 3-(2-(4-[(2-

aminosulfonyl)phenyl]benzoylamino) phenoxy)benzamidine (40 mg, 83%). MS found
5 for C,H,N,0O,S (M+H)": 487.

Example 2
3-(4-fluoro-2-(4-[(2-aminosutfonyl)phenyljphenylcarbonylamino)phenoxy)

benzamidine.
10

Step 1: A mixture of 3-(2-amino-4-fluorophenoxy)benzonitrile (230mg, 1 mmol, 1.0
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv),

15 pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with
H,0. The organic layer was dried over MgSO,, filtered and evaporated. Flash
chromatography on silica gel gave 3-(4-fluoro-2-(4-[(2-t-
butylaminosulfonyl)phenyllphenylcarbonylamino)phenoxy) benzonitrile (495 mg,
91%). MS found for C;;H,,FN,O,S (M+H)": 544.

20
Step 2: A stream of HCI(g) was bubbled through a 0°C solution of 3-(4-fluoro-2-(4-
[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (55 mg,
0.1 mmol) in 5 mL of methanol untit saturation. The mixture was stirred at rt
overnight and evaporated. The resulting residue was treated with ammonium acetate

25 (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was
removed at reduced pressure and the crude benzamidine was purified by HPLC (C18
reversed phase) eluting with 0.5% TFA in H,O/CH,CN to give 3-(4-fluoro-2-(4-[(2-
aminosulfonylphenyl]phenylcarbonylamino)phenoxy) benzamidine (39 mg, 77%).
MS found for C,(H,,FN,O,S (M+H)": 505.
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Example 3
3-(4-trifluoromethyl-2-(4-[(2-
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine,

Step 1: A mixture of 3-(2-amino-4-trifluoromethylphenoxy)benzonitrile (280 mg, 1
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt ovérnight,
washed with H,0. The organic layer was dried over MgSO,, filtered and evaporated.
Flash chromatography on silica gel gave 3-(4-trifluoromethyl-2-(4-[(2-t-
butylaminosulfonyl)phenyl]phenylcarbonylamino)ﬁhenoxy) benzonitrile (529 mg,
89%). MS found for C, H,,F,N,0,S M+H)": 594.

Step 2: A stream of HCI(g) was bubbled through a 0°C solution of 3-(4-
trifluoromethyl-2-(4-{(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)
benzonitrile (59 mg, 0.1 mmol) in 5§ mL of methanol until saturation. The mixture was
stirred at rt overnight and evaporated. The resulting residue was treated with-
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h.
The solvent was removed at reduced pressure and the crude benzamidine was purified
by HPL.C (C18 reversed phase) eluting with 0.5% TFA in H,O/CH,CN to give 3-(4-
trifluoromethyl-2-(4-[(2-aminosulfonyl)phenyl)phenylcarbonylamino)phenoxy)
benzamidine (35 mg, 63%). MS found for C27HnF;N4O4S (M+H)": 555.

Example 4
3-(4-methylsulfonyl-2-(4-[(2-
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine.

O OV H Re

1.



a?M web H 1. HCX am nepH dWir* / H NHZ Schene 15 SO Btt .1 Rd Sn%1

tdl / COQpy q)- 7, HH1l~Rd+1/ --~H/ ZMQAc N or F&M SCO2NHBd
SO2NH2 1. wookpsii H 2. amine |l / HRId Rd HI~ N HCUASn/s1%0 01119788
PCT/ US0O0/ 25196 70 Schenme 16: Transformations of RRd Rd=Ow td -------- ~
BBr9 o- DMr \ i I Sn (CHA " 74

Step 1: A mixture of 3-(2-amino-4-methylsulfonylphenoxy)benzonitrile (290 mg, 1
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight,

S  washed with H,0. The organic layer was dried over MgSO,, filtered and evaporated.
Flash chromatography on silica gel gave 3-(4-methylsulfonyl-2-(4-[(2-t-
butylaminosulfonyl)phenyljphenylcarbonylamino)phenoxy) benzonitrile (429 mg,
71%). MS found for C, H,;,N,0,S, (M+H)": 604.

10  Step 2: A stream of HCI(g) was bubbled through a 0°C solution of 3-(4-
methylsulfonyl-2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)
benzonitrile (60 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was
stirred at rt overnight and evaporated. The resulting residue was treated with
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h,

15  The solvent was removed at reduced pressure and the crude benzamidine was purified
by HPLC (C18 reversed phase) eluting with 0.5% TFA in H,O/CH,CN to give 3-(4-
methylsulfonyl-2-(4-{(2-aminosnlfonyl)phenylJphenylcarbonylamino)phenoxy)
benzamidine (27 mg, 47%). MS found for C,;H,;N,0,S, (M+H)": 565.

20 Examples 5-8
The following compounds of Examples 5-8 were prepared using the procedure
described in Example 1:

MS (M+H): MS (M+H): MS (M-+H): MS (M+H):
565 521 501 517

25



Pd(QAc )2 CuBr r ~r 2?1 r Id Rd~ Bu~-NO2 ~E 1 / a SnC a Ha CuF or

Fel HCl /// orzZn&HOAC HzO NaBF4 { ~. or HaiPd EtOH OH NuH o- ( \ base
MsCl, TEA twoitdBt, TEA { ~, Ha -.~ Hac 5 10 WO 01/ 19Pe8/U8@WRSUE00/ 25196
71 Exanple | 3-(2-(4-[(2-am nosul fonyl)phenyl ] benzoyl ai ni no)

phenoxy) benzam dine. O=NH2 I/ I~ H OMks~11 NH2 5 Step 1: To a solution
of 2-fluoro nitrobenzene (1.41 g, 10 mol, 1.0 equiv) and 3-

hydr oxybenzoniBxample9(1.19 g, 1.0 equiv) in 10 nL of DWF was added K2CO3 '
(2.76 g, 2 equiv). After stirring at 60C for 3 h, the mxture was diluted

W! th Et GAc ang \fg%gpﬁﬂ &-‘%4—(; ;léxgo?Tﬂﬁyﬂﬁh%%ﬁip%enquaErimmEmngi%n&y?r MySO4,

filtered and
benzamidme.

Step 1: A solution of 3-(5-methoxy-2-(4-{(2-
aminosulfonyl)phenyl]phenylcarbonylamino) phenoxy) benzamidine (52 mg, 0.1
mmol, 1 equiv) in 5 mL of methylene chloride was treated with BBr, (1 M in
dichloromethane, 0.5 mL, 5 equiv) overnight. The reaction was quenched with water

10  carefully and after the volatile was evaporated, the aqueous residue was purified by
HPLC (C18 reversed phase) eluting with 0.5% TFA in H,O/CH,CN to give 3-(5-
hydroxy-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylaminc)phenoxy)
benzamidine. (41 mg, 82%). MS found for C,;H,,N,0.S (M+H)": 503.

iS  Example10

3~(4-methoxycarbonyl—2-.(4-[(2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy) benzamidine.

20



(2-nitrophenoxy) benzonitrile (2.38 g, 99% . M found for CL3HIN203 ( M+H) +:
241. 10 Step 2: A solution of 3-(2-nitrophenoxy)benzonitrile (1.21 g, 5
mol, 1.0 edOmy9es 30 nl of EtOH was treated with SnClpetivsdbsws8 9, 3
equiv) at reflux for 4 h. The volatile was evaporated and the residue was
redi ssolved in EtOAc, washed with saturged agueous NaHCO3 and | N NaCH.
The organic | ayer was dried over MgSO4, 15 filtered and evaporated to give
3- (2-am nophenoxy) benzonitrile (1.04 g, 99%. M5 found for ClSH11N20

(MH) +: 211, S@@l@hnﬁxﬁkéﬁﬁ[ aﬂﬁno&-ﬁxgm %% {Hé&b 10 rrg, 1
mmol, 1.0 equiv 4 St nos nzol c Aci & (330 ng,
1 equiv), ng telr‘lql °9§iﬂ’§ le)thlsgd 49 mg, quw v) in 3
m. of DVF was <awivk emdme (3mL) m\xemmqmchloiamthmemmum ribvemighg Wit h Et OAC,

washed Wi t h sH2 GrasHEaitH)O Na m‘ﬂh@a%%@bﬂwmwo@w and

gv?gozzt F((jz '|[:| %:ﬁ?/?ln{!ﬁ’%a %8&?’?{ &F&E@YF?&Z‘H@@W‘J&%&H@I&M&% benzonitrile

(300 ng, 57%. aminoslfonyp h@m]ﬂhmgl)(lmo)phenmbmxﬁiWMmgA st ream of
HCl (g) was bublgb®jl Mshfoantpior €, fRS(WH 53k, 3-(2-(4-[(2-t-

but yl am nosul f onyl ) phenyl ] benzoyl am no) phenoxy) benzonitrile (53 ng, 0.1
mmol) in 5 nL of nethanol until saturation. The m xture was stirred at rt
overni ght afd s@P&pﬁFﬁ‘i"&PfHﬂi@Wé%‘!ﬂbbkﬁ@fqt@éﬁﬁ"lﬁ‘esomgnPf%ﬁ‘t'ed wi th amoni um
acetate (39 ngmetho¥yoabanyl- 2({8P2RCT/ USOOD 25196 72 equiv) in 10 nm net hanol
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eluting with 0% ﬂ“?lff’f pq,g’hgm(meHsgmedatrtovemxght

am nosul f onyl )m@mormmmnmmmmmyﬁmmm {céfte B mFH . MS
found 5 fas Qo miMiédhanol £ Seflux EaR @r The solvent was remqv
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phase) eluting with 0.5% TFA in HQOICH,CN to give 3-(4-methoxycarbonyl-2-(4-[(2-
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (29.5 mg, 54%).
MS found for C,H,N,O,S (M+H)": 545,

20
Example 11
3-(4-hydroxycarbonyl-2~(4-[(2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy) benzamidine.
25

A solution of 3-(4-methoxycarbonyl-2-(4-[(2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy) benzamidine (10.9 mg, 0.02
mmol, 1.0 equiv) in 5 mL of methanol was treated with 1N LiOH (2 mL) at 1t for 2 h.



10 SOZNH2 F H NH2 Step 1: A m xture of

3- (2-am no- 4-fl uorophenoxy) benzonitrile (230nmy,1 mmol, 1.0 equiv), 4-[(2

t - but yl am woewhg978sy| ) phenyl ] benzoi ¢ chl oride (349 ny, 1PEFESMY25195 pyri di ne
(3 nm.) in 10 nL ofdichl oromethane was stirred at rt overnight, washed with-
H20. The organic | ayer was dried over MgpO4, filtered and evaporat ed. Fl ash
chromat ography on silica gel gave 3-(4-fluoro-2-(4-](2-

but yl ami nosul Wylmwy#qomwmmmm;wmmmb@mm&%| l e (495
mg, 91 9. NSTRAuRH,O@H,CRAbZivE B Aydlrbbnyl-2%44(2- 20 Step 2: A stream of
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(55 ng, 0.1 Mepfopnd forE,; ‘until saturation. The m xture was
stirred atsrt overnight and evaporated. The resulting residue was treated
wi t h ammoni u"h?&@&lﬁﬁf 25 (39 ng, 5 equiv) in 10 M nethanol at reflux
tenperature f0O . The solvent was renoved at reduced pressure and the
crude benzam dine was purified by HPLC (C18 reversed phase) eluting with
0. 5% TFA i n H3Q2-@G-RGHniinosylfoxyl)phénillphenylcarifonylanjif@)pheylamino)
am nosul f onyl pabamidiheheny! car bonyl am no) phenoxy) benzam dine (39 ng, 77%.
M5 found flg C26H22FN404S (M+H) +: 505. WD 01/19798 PCT/ U800/ 25.196 73 Ex
3-(4-triflUoronet hyl -2-(4[ (2-
am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzamdine. NN H2 Fs O
SONHz

Step 1: A mixture of 3-(2-amino-phenylamino)benzonitrile (196 mg, 1 mmol, 1.0
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv),
pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with

15 H,0. The organic layer was dried over MgSQO,, filtered and evaporated. Flash
chromatography on silica gel gave 3-(2-(4-[(2-t-
butylaminosulfonyl)phenyljphenylcarbonylamino) phenylamino) benzonitrile (226
mg, 43%). MS found for C,;H,;)N,0,S (M+H)": 525.

20  Step 2: A stream of HCI(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t-
butylaminosulfony!)phenyljphenylcarbonylamino)pheylamino) benzonitrile (53 mg,
0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt
overnight and evaporated. The resulting residue was treated with ammonium acetate
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was

25 removed at reduced pressure and the crude benzamidine was purified by HPLC (C18
reversed phase) eluting with 0.5% TFA in H,0/CH,CN to give 3-(2-(4-[(2-
aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine (27 mg, 55%).
MS found for C,H,,N.O,S (M+H)": 486.



HH2 5 Step 1: A m xture of

3-(2-am no-4-trifluoronet hyl phenoxy)benzonitrile (280 ng, 1 nmmol, 1.0

equi v), 4-[w@etirohsst yl am nosul f onyl ) phenyl ] benzoi ¢ chl or irda/Us8e&196y, 1
equiv), pyridine (3 nm) in 10 m. of dichloromethane was stirred at rt
overni ght, washed wth H20. The organi crgl ayer was dried over MySH4,
filtered and evaporated. Flash chromatography on silica gel gave
3-(4-trifluoroBxdniplé 1P- (4-[(2-t 10

but yl am nosul onyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzoni tri le (529 ng,

e el

but yl am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) 15 benzom trile (59
ng, 0.1 mol) i ySA™:of net hanol until saturation. The m xture was
stirred at rt ovefwnrght, and evaporated. The resulting residue was treated
W t h anmoni um acet areNESe , D equiv) in 10 mM nethanol at refl ux
tenperature for 2 h. fie#sol vent was renoved at reduced pressure and the
crude benzam dine was gyrified by HPLC (C 8 reversed phase) eluting with
0.5% TFA i n H2Q CHEMN gl ve 3-(4 20

trifluoronethyl-2-(4- g>” ani nosul fonyl ) phenyl ] phenyl car bonyl am no) phenoxy)
benzam dine (35 ny, 63% . M found for C27H22F3NAO4S (M+H) +: 555. Exam ge
3- (4- et hyl Sul StepiyA mxetré-of ?—@-alﬂiﬁophenoxy)isoquinoline (237 mg, 1 mmol, 1.0 equiv),

ke T e e

eqU| v) 4-1(2- ovemrﬂmummvvraadx}utmw evmdcwm | rg@rmlam |
was dried over MgSO,, filtered and evaporated. Flash chromatography on silica gel
10  gave 7-(2-(4-{(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline
(469 mg, 85%). MS found for C,,H,;N,0,S (M+H)": 552.

Step 2: A solution of 7-(2-(4-[(2-t-
butylaminosulfonyl)phenyljbenzoylamino)phenoxy) isoquinoline (110 mg, 0.2 mmol,

15 1 equiv)in 5 mL of acetone was freated with mCPBA (113 mg, 57%, 1.5 equiv) until
HPLC showed complete reaction. Acetone was evaporated, the residue was
partetioned between methylene chloride and saturated aqueous NaHCO,. The organic
layer was dried ove MgSO, and used in the next step directly.

20  Step 3: The compound obtained in step 2 in 5 mL of pyridine was freated with tosyl
chloride (46 mg, 1.2 equiv) at rt overnight and pyridine was removed under reduced
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned
between methylene chloride and water. The organic layer was dried over MgSO,,
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min, After

25  removing TFA, the crude was purified by HPLC (C18 reversed phase) eluting with
0.5% TFA in H,O/CH,CN to give 7-(2-(4-[(2-
aminosulfonyl)phenyljbenzoylamino)phenoxy)-1-arminoisoquinoline (43 mg, 42%).
MS found for C,;H,,N,O,S (M+H)": 511,



equiv), pyridine (3 nL) in 10 nL ofdichl oronet hane was stirred at rt
overnight, 5 washed with H30. The organic |ayer was dried over MySOH,
filtered awooe#¥porated. Fl ash chromat ography on sil i cRCEAIS0RIAE
3-(4-nmethyl sul fonyl-2-(4-[(2-t-

but yl am nosul f onyl ) phenyl ] phenyl car bonyl7@m no) phenoxy) benzonitrile (429

nmg, 71%. M found for C'H/ON30G6S2 (M+H) +: 6044. 10 Step 2: A stream of

HCl (g) was buBkdmplei4r ough a OC sol ution of 3-(4- methylsul fonyl-2-(4-[(2-t
but yl am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzonitrile (60

mg, 0.1 nmol) ,ifH o ' ﬁﬁﬂ {4 g,‘ggj_xture was
stirred at rt76€é€ﬁ%§§%%3®§§%“ﬂ§%@”§ e r)géillj tl%h-gmr | due was treated
wi t h annnoni upmineisoghioimgy ny 5 equiv) in 10 m nethanol at reflux
tenperaturg for 2 h, 15 The solvent was renoved at reduced pressure and
t he crude benzarnidine was purified by HPLC (C18 reversed phase) eluting
with 0.5% TFA in O/ CH3CN to give 3-(4-
met hyl sul f onyl @ - ((2-am nosul fonyl ) phenyl ] phenyl car bonyl am no) phenoxy)
benzam di ne (27 g )44)  MS found for C27H2SNACES2 (MrH) +: 565. 20
Exanpl es 5-8 The fof [Jo @o‘ conpounds of Exanples 5-8 were prepared using
the procedure descrilfed in Exanple 1. SQZNH2 .. 02NH2 SO2NHZ O2NH2 NH2 Ha
H2 H2 Exnrle 5 Ex m,@ Exwply 7 Exanple 8 Ms (MtH): M5 (MtH): M5 (MHH):
M5 (M+H): 565 52 i@ 517 25 WD 01/19788 PCT/ USCQO 25196 75 ExA=le
3- (5-hydroxy- 2- (4-[ (Z-=am nosul fonyl) phenyl | phenyl car bonyl am no) phenoxy)
benzam di ne. gtoelza l}IH% mii:tul'e o?'?-(Z-amm' 0-4-fluorophenoxy)isoquinoline (255 mg, 1 mmol, 1.0

equiv), 4-{(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop

reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred

10  at 1t overnight. The mixture was diluted with EtOAc, washed with H,0. The organic
layer was dried over MgSO,, filtered and evaporated. Flash chromatography on silica
gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-fluorophenoxy)

isoguinoline (467 mg, 82%). MS found for C,,H,,FN,0,S (M+H)": 570.

15  Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfony)phenyi]benzoylamino)-4-
fluorophenoxy) isoquinoline (114, 0.2 mmol, 1 equiv) in 5 mL of acetone was treated
with mCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed complete reaction.
Acetone was evaporated, the residue was partetioned between methylene chloride and
saturated aqueous NaHCO,. The organic layer was dried ove MgSO, and used in the

20  next step directly. '

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned
25  between methylene chloride and water. The organic layer was dried over MgSQO,,
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After
removing TFA, the crude was purified by HPLC (C18 reversed phase) eluting with
0.5% TFA in H,0/CH,CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)-




H HHZ 5 Step 1. A solution of 3-(5-nethoxy-2-(4-[(2-
am nosul fonyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzam dine (52 ng, 0.1

mmol , | equwgQowr7s8 nL of nethyl ene chloride was treatedpgirigBoadBied (1 Min
di chl oronet hane, 0.5 nlL, 5 equiv) overnight. The reaction was quenched wth
water 10 carefiilly and after the volatilkg was evaporated, the aqueous

residue was purified by HPLC (C 18 reversed phase) eluting with 0.5% TFA
in H20/ CH3CN t ci-fiorephndx$)i-aminoisoquinoline (77 mg, 50%). MS found forC3 ﬁFN,‘04S
0)p

hydr oxy- 2- ( 4- [E@I @?ul fonyl ) phenyl ] phenyl car bonyl am n enoxy)
benzam di ne. %Q‘ 29 . Ms found for C26H29N4AOBS (M+H)*: 503. 15 Exanple

10 3-(4-net hoxycar bonyl - 2- (4-[ ( 2-
am nosul f onyl ) [Bxample]lfhenyl car bonyl am no) phenoxy) benzam dine. SCZNH2 i H
CCzZme 20 W@ 01/19788 PCT/USOQO 25196 76 Step 1: A mixture of

caut vy, 41 (2 PR IRG sy BRerTipte e PR s |

equi v), pyridi mmigdsaguinolinel0 nl of di chl oronet hane was stirred at rt
overnight, 5 washed with H20. The organic | ayer was dried over MySO'
filtered and evaporated. "Flash chromatography on silica gel gave

3- (4- met hoxycargrspfpie2- (4-[ (2-t -

but yl am nosul f ow she yI ] phenyl car bonyl am no) phenoxy) benzonitrile (502
ng, 86%. M5 foun @H30N30C6S (M+H) "' : 584. 10 Step 2: A stream of
HCl (g) was bubbled tHH h a 0C solution of 3-(4-

nmet hoxycar bonyl - 2- ( 4-
but yl am nosul f ony|¥"se
0.1

10 Step 1: A mixture of 7-(2-amino-4-trifluoromethylphenoxy)isoquinoline (305 mg, 1
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyljbenzoic acid (330 mg, 1 equiv),
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was
stitred at rt overnight. The mixture was diluted with BtOAc, washed with H,0. The
organic layer was dried over MgSO,, filtered and evaporated. Flash chromatography

15 onsilica gel gave 7-(2-(4-{(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-
trifluoromethylphenoxy) isoquinoline (360 mg, 58%). MS found for C,,;H,,F,N,O,S
(M+H)": 620,

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenylJbenzoylamino)-4-

20  trifluoromethylphenoxy) isoquinoline (124 mg, 0.2 mmol, 1 equiv) in S mL of acetone
was treated with mCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed complete
reaction. Acetone was evaporated, the residue was partetioned between methylene
chloride and saturated aqueous NaHCO;, The organic layer was dried ove MgSO, and
used in the next step directly.

25
Step3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned
between methylene chloride and water. The organic layer was dried ove MgSO,,

30 filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After



mmol) in 5 nL of nmethanol until saturation. The m xture was stirred at rt

overni ght and evaporated. The resulting residue was treated with amoni um

acetate (3WOoO1978 15 equiv) in 10 m nethanol at refl ux PCEASWYV251%re for 2
h. The sol vent was renoved at reduced pressure and the crude benzam di ne
was purified by HPLC (C 18 reversed prase) eluting with 0.5% TFA in

H20/ CH3CN to give 3-(4-nethoxycarbon 2-(4-1(2-

am nosul fonylmhﬁngﬁfér&nyﬂﬂdewmﬁailw ed phasg)alwtingavith29. 5 ny,
5499 . MBS f ougsh,fTea W§g(vM"f(ﬁ-(4-[(5-45mo&ﬁfonyl)phenyl]benzoylammo)-

3-(4- hyd )
am( nosﬁl 158%35'&@8%&3{&% gl)rlbony?'soﬂlmﬁ%l)mﬁﬁenoﬁyiz/genza nld(fl ne. 25 zMy

\ HO(/ 622ret hoxycar bonyl - 2- (4-[ (2-

am nosul f osiyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzam di ne (10.9 ng,
0.02 npmmol, 1 j&v) in 5 n of nmethanol was treated with INLIiOH (2 nL)
at rt for 2 M. 19788 PCT/ US00/ 25196 77 Met hanol was evaporated, the

aqueous residue was subjected to HPLC with 0.5% TFA in H2O CH3CN to give

3- (4- hydr oxy ca(h@i-adinoulfonhphenyllbenzoylamino)-4-methylsulfonylphenoxy)1-

am nosul fonylglgﬂﬁ &C‘%{lﬁﬁyl car bonyl am no) phenoxy) benzam di ne (8.9 ng,
84% . Ms, fou or TH23NAC6S (MHH) +: 531. 5 Exanple 12

3-(2-(4[( % ani nosal f onyl ) phenyl ] phenyl car bonyl am no) pheyl am no)

benzam dine. to NHZ

* Step 1: A mixture of 7-(2-amino-4-methylsulfonylphenoxy)isoquinotine (315 mg, 1
" mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenylJbenzoic acid (330 mg, 1 equiv),
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was
15  stirred at it overnight. The mixture was diluted with EtOAc, washed with H,0. The
organic layer was dried over MgSO,, filtered and evaporated. Flash chromatography
on silica gel gave 7-(2~(4-[(2-t-butylaminosulfonyl)phenyljbenzoylamino)-4-
methlsulfonylphenoxy) isoquinoline (460 mg, 73%). MS found for C,,H,,N,O,S,
(M+H)": 630.
20
Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-
methlsulfonylphenoxy) isoquinoline (126 mg, 0.2mmol, 1 equiv) in 5 mL of acetone
was treated with mCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed complete
reaction. Acetone was evaporated, the residue was partctioned between methylene
25  chloride and saturated aqueous NaHCO;. The organic layer was dried ove MgSO, and
used in the next step directly.

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced



I, ~ HHs Step 1: A m xture of 3-(2-am no-phenyl am no)benzonitrile (196

nmg, 1 nmmol, 1.0 equiv), 4-[(2-t-butylam nosul fonyl) phenyl]benzoic chloride
(349 ny, 1 %qa/vyss pyridine (3 nL) in 10 nmL of dichl or AENIHHSI%as stirred
at rt overnight, washed with 15 H2O The organic |ayer was dried over
MySHa filtered and evaporated. Flash aromatography on silica gel gave
3-(2-(4-[(2-t- butyl am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenyl am no)
benzonitrile (We@erﬁ%wa&/&aﬁmmimmﬂ(ﬂwﬁh andpartitopedt ep 2: A
stream of HCL( G Wi Snobiyil Eorid e TREorp i f ﬁﬁ@va@ﬂnﬁo&&' (2-t-

sl it ggﬁ%ghen%{ekﬁgfné i S P bl “?Eiawq&%og' ws
stirred at rt rempemgTHAL thecnidewaspyrifiedty HPLGGL8 seyersedphased siutingwitlas t r eat ed
W th anmoni gm @S%t'méﬁn é t& gEEW(ZLM-ﬂ(ZlaxﬁﬁodﬁmomTpB&@l]ber@éymm X

tenperature for 2 oIv essure and the

crude benzam d| @qWWf@wg&?g%’few&ase {:el uting with

0.5% TFA in Hzmmi(wgi)véfl% (2-(4-[(2-

am nosul f onyl ) phenyl ] phenyl car bonyl am no) pheyl am no) benzam di ne (27 nyg,
55% . MS foun P6H7ANSO3S (M+H) *: 486. WO 01/ 19788 PCT/ US00/ 25196 78

ale 13 7- (2 (4#*%ﬁosul fonyl ) phenyl j benzoyl am no) phenoxy) - 1

ani nai soqui 1foline. 2NH2 5 Step 1. A mixture of

7- (2- am nophendx2{4-paminoanifonghplizayliphenyldminoearbodyl-d-migrophenoxy)

4-[(2-t-butyl aginosiHifeony! ) phenyl ] benzoic acid (330 ng, 1 equiv), Bop
reagent (880 ng, 2 equiv) and TEA (1.39 nL, 10 equiv) in 3 nL of DVF was

stirred at it overnight. The m xture was diluted with Bt OAc, washed with
H2O. The organic |Laver was dried over MgSO4f filtered and evapor at ed.
Fl ash chr omat og y-on silica gel

s

15  Step 1: A solution of 2-fluoro-5-nitrobenzoic acid (1.85 g, 10 mmol, 1.33 equiv) in
thionyl chloride (5 mL) was refluxed for 2 h and evaporated. The residue was
redissolved in 20 mL of methylene chloride and to the solution were added 4-[(2-t-
butylaminosulfonyl)phenyljaniline (2.0 g, 1.0 equiv) and 5 mL of pyridine. After
stirring at rt overnight, the volatile was evaporated. Flash chromatography on silica

20  gel 1-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl)-2-fluoro-5-
nitrobenzene (2.9 g, 99%). MS found for C,;H,,FN,0,S (M+H)": 472.

Step 2: To a solution of I;(4-[(2~t-butylaminosulfonyl)phenyl]phcnylaminocarbonyl)—
2-fluoro-5-nitrobenzene (1.18 g, 0.25 mmol, 1.0 equiv) and 3-hydroxybenzonitrile

25 (298 mg, 1.0 equiv) in 10 mL of DMF was added K,CO, (691 mg, 2 equiv). After
stirring at 60°C for 3 h, the mixture was diluted with EtOAc and washed with H,0.
The organic layer was dried over MgSO,, filtered, evaporated and chromatographied
to give 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-
nitrophenoxy) benzonitrile(950 g, 63%). MS found for C,;H,,N,0,S (M+H)": 571.



10 gave 7-(2-(4-[(2-t butyl am nosul fonyl ) phenyl ] benzoyl am no) phenoxy)

I soqui noline (469 ng, 85%. M found for C32H3(N3OX4S (MHfff : 552. Step 2:
A sol uti orwo/PIgR- (4-[ (2-t PCT/US00/25196

but yl am nosul f onyl ) phenyl ] benzoyl am no) phenoxy) isoquinoline (110 ng, 0.2
mmol, 15 1 equiv) in 5 nL of acetone v8% treated wth nCPBA (113 ng, 57%
1.5 equiv) until HPLC showed conpl ete reaction. Acetone was evapor at ed, the
resi due was partetioned between nethylene chloride and saturated agueous
NaHCOB8. The ogw@s 94&suéﬁvmm@qwdsb@alwm&@smmmmuuzmgm. next step

directly. 20 eﬁzdﬂmf yridi ne
was treated V\ﬁf‘ﬁ%wgsﬁg%%%ﬂ&?%ﬁ@%gn% equl'yv, rt ove&nlght and
pyri di ne was mé,rﬂallml% il efetiag ngs?‘}\ﬁt’é’ i ‘H‘H Stifetatibacted with
5 nL of Etbanweﬁﬂgmendeu‘apdrﬂte&Hmrdulﬁngtesmumaheahémthmmmhmydceﬁae chl ori de

and water. Oég?ﬁjéqg*\})?&’ﬂxpl"iﬂéhﬂﬁﬁi’eM% C]JWforth' Th&&dtebnt wYAPOT at ed

and refluxed n uor oacet acl ter .25 renoving
TFA, the crudemgyed tg? ﬁ‘ﬁ“srp@f?é?‘g 0%&6)8’% fing with

0.5% TFA in I-ﬂ%éjldﬂﬁhgmh@ls%aTFA (HO4CHCN to 3-(2-(4-[(2-

am nosul f onyl ﬂg,}ﬂg,@gg@,é,uh Héd& )Slﬁﬁﬂdhﬁﬂiﬁd 8 nfgd3 Ny,
42% 1Y/S) fou ?o gﬁ% M'{l@ﬁ itro% ?j.'--- (Q "%01/19788
PCT/ UsoQY 38 1085%) s

7-(2-(4-[(2-am nosul fonyl ) phenyl ] benzoyl am no) - 4-f| uor ophenoxy) 1-

am noi soqui NOE;4 OAHH I, \ IIl Step 1: A mxture of o
7-(2- am no-4-f 1l uor ophenoxy)i soquinoline (255 mg, | mml, 1.0 equiv),
4-[(2-t-butyl am nosulfonyuig phen I]ben20| c . acid (330 nyg, |L equjv), Bop
reagent (880 Ag2-(LI(qmingsatieny Y(]Eh% ‘!'PE“W@(XW"“‘F‘W 98y of DVF was

stirred 15 benzamidine.

A mixure of 3-(2-(4-[(2-aminosulfonyl)phenylJphenylaminocarbonyl-4-nitrophenoxy)

benzamidine (53 mg, 0.1 mmol, 1 equiv), 5 mL of 1N HC], 5 mg of Pd/C (10%) in 10
20 mL of methanol was stirred at rt under 1 atm H, atomosphere overnight. After

filtration through a thin layer of Celite and removal of the volatile, the aqueous

residue was purified by HPLC (C18 reversed phase) eluting with 0.5% TFA in

H,0/CH,CN to 3-(2-(4-{(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4-

aminophenoxy) benzamidine (31 mg, 66%). MS found for C,H, N;O,S (M+H)": 502.
25 -




10 at rt overnight. The m xture was diluted with Et OAc, washed with H2QO
The organic |ayer was dried over MPJSO4, filtered and evaporated. Flash
chr omat ogr aywbwt/onsssi | i ca gel gave 7-(2-(4-[(2-t PCT/US00/25196
but yl am nosul f onyl ) phenyl ] benzoyl am no) - 4-f | uor ophenoxy) i soqui noline (467
ng, 82% . M found for C 2H29FN304S (M+iy+: 570. 15 Step 2: A solution of
7-(2-(4-[(2-t-butyl am nosul fonyl ) phenyl ] benzoyl am no) - 4- f| uor ophenoxy)
soqui nol i ne (Bsafapldte? nmol, | equiv) in 5 nL of acetone was treated wth
nCPBA (113 ng, 57% 1.5 equiv) until HPLC showed conplete reaction. Acetone
was evaporated, the residue was partetioned between nethyl ene chloride and
saturated aqueb@nid-aminosuifonyDphenyliphenylaminogarbonylvsilosoRhenpd and used in
the 20 next sShempadidismct|y. Step 3: The conpound obtained in step 4 in 5 nL
of pyridineswas treated with tosyl chloride (46 ng, 1.2 equiv) at rt
overni ght and pyrine was renoved under reduced pressure. The residue was
reacted wth 5 gl eph, €t hanol am ne for 12 h, and partitioned 25 between
nmet hyl ene chl ollifle .and water. The organic | ayer was dried over MgSOH4,
and refluxed in 3 mb of trifluoroacetic acid for 30
@ the crude was purified by HPLC (C18 reversed
. 5% TFA in H20/ CH3CN to gi ve
7-(2-(4-[(2-am no @’ yl ) phenyl ] benzoyl am no) WD 01119788 PCT/ QSOQ 25196
sO 4-fl uorophenoxy) fam noi soqui notine (77 ng, 50% . M found for
C2SH2ZFNAOAS (MrH) +: 529. Exa=le 15 5
7- (2- (4] (2- ami gigstil 4 pidke FAREIYA-HELBEPMInRSEIRhAIghEd R RR R DR ENEXY) f -
am noi soqui nol Lne. 02 Fa .|.% 10° St eEHE: A m %e fo 77 me. 3
7. (2- an no- 4- VHIERERSRSN e APk &0 81 1Tk Fvfividnd ek 2H;0 (¢77 me,
equiv) in 25 mL of EtOAc was refluxed for 2 h. The reaction was quenched with sat.
10 NaHCO,. The organic layer was separated and dried over MgSO,, filtered and
evaporated to give 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl)phenylaminocarbonyl-4-

aminophenoxy) benzonitrile (45 mg, 83%). MS found for C,,H,,N,O,S (M+H)": 541.

filtered, evaporalled
mn. After renoving
phase) eluting with

Step 2: A mixure of t-BuNO, {21 mg, 0.1 mmol, 2 equiv), CuCl (20 mg, 2 equiv) in 5
15  mL of acetonitrile was refluxed for 10 min. To the solution was added 3-(2-(4-[(2-t-

butylaminosulfonyl)phenyllphenylaminocarbonyl-4-aminophenoxy) benzonitrile (54

mg, 0.1 mmol, 1 equiv). The mixture was refluxed for 1h and evaporated. Flash

chromatography with 1:2 EtOAc/hexane to give [(2-t-

butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (43
20 mg, 77%)MS found for C, )H,,CIN,0,S (M+H)": 561.

Step 3: A stream of HCI(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t-
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (56
mg, 0.1 mmol) in 5 mL of methano] until saturation. The mixture was stirred at rt

. 25 overnight and evaporated. The resulting residue was treated with ammonium acetate
(40 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was
removed at reduced pressure and the crude was purified by HPLC (C18 reversed
phase) eluting with 0.5% TFA in H,O/CH,CN to 3-(2-(4-[(2-
aminosulfonyl)phenylJphenylaminocarbonyl-4-chlorophenoxy) benzamidine (47 mg,

30  84%). MS found for C,;H,,CIN,O,S (M+H)": 521,



mmol, 1.0 equiv), 4-[(2-t-butylam nosul fonyl)phenyl }benzoic acid (330 ng, 1
equiv), Bop reagent (880 ng, 2 equiv) and TEA (1.39 nlL, 10 equiv) in 3 nL
of DVF waswo®t/i978%ed at rt overnight. The m xture was di PGTESORSIM Et OAc,
washed with HZO. The organic |ayer was dried over MpSO4, filtered and
evapor ated. Flash chromatography 15 on g5lica gel gave 7-(2-(4-[(2 t

but yl am nosul f onyl ) phenyl ] benzoyl am no) -4- trifl uoronet hyl phenoxy)

i soqui nol i ne Elafipla@0 58% . MS found for CuH2~F3N3O4S (MtH)+: 620. Step 2:°
A solution of 7-(2-(4-[(2-t-butylam nosul fonyl )phenyl ] benzoyl am’ no)-4 20

tr|fluororreth ui.nNol i in5 nL of
acet one r‘g‘gﬁ'gé %"E %@Rﬁ hhﬁalgigﬂ?r °l§'l%f’w 'fﬁ#ﬁ) HPLC showed
conpl ete read!lenz;mldmg-etone was evaporat ed, the residue was partetioned

bet ween nmeghyl ene chloride and saturated aqueous NaHCO3. The organic |ayer
was dried ove MgSO4 and wused in the next step directly. 25 Step3: The
conpound obt ai o} step 4 in 5 nL of pyridine was treated with tosyl

chl oride (46 nﬁ:b% quiv) at rt overnight and pyrine was renoved under
reduced pressur s due was reacted with 5 nL of ethanolamne for 12
h, and partitioned en net hyl ene chloride and water. The organic | ayer-
was dried ove MgSO4, RO filtered, evaporated and refluxed in 3 nL
oftrifluoroaceticn for 30 min. After WO 01/19788 PCT/ USOO 25196 81
removi ng TFA, the omude was purified by HPLC (C 18 reversed phase) eluting
with 0.5%TFA in H20/CH3CN to give

7- (2- (4- [ ( 2- amhizseempéund ¥d prepased abddeding w\theprocedyre described in example 19. MS
4-trifluorone noline (64 , 529 MS found for
GorpoF: Nioas ERGHMNES ERToss, | (64 M0, 52%.

7-(2-(4-[(2-am nosul f onyl )phenyl ] benzoyl am no) 4- et hyl sul f onyl phen oxy) 1-
am noi soquono [Exaaple 20

2-bromo-6-(2-(4-[(2-aminosulfonyl)phenyl}phenylcarbonylamino)phenoxy
naphthalene.

15
A mixture of 2-bromo-6-(2-aminophenoxy) naphthalene (314 mg, 1 mmol, 1.0 equiv),
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3
mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with H,0. The
organic layer was dried over MgSO,, filtered, evaporated and refluxed in 2 mL of

20 trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (C18 reversed
phase) eluting with 0.5% TFA in H,O/CH,CN gave 2-bromo-6-(2-(4-{(2-
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (378 mg, 66%).
MS found for C,yH,,BrN,0,S (M+H)": 573.




| MHz |~ H Step 1: A mxture of

7-(2-am no- 4- net hyl sul f onyl phenoxy)i soqunol ne (315 ng, 1 nmol, 1.0 equiv),
4-[(2-t-butwbammsssul f onyl ) phenyl ] benzoi c acid (330 ng, HCTAI$00/25)196 Bop
reagent (880 ng, 2 equiv) and TEA (1.39 nm, 10 equiv) in 3 nL of DV was 15
stirred at rt overnight. The m xture wasggdiluted with Et OAc, washed with
H2O. The organic |ayer was dried over MgSH4, filtered and evaporat ed.

Fl ash chromat ography on silica gel gave

7-(2-(4-[( ZLM‘@? nosul f onyl ) phenyl ] benzoyl am no) - 4-

met hl sul f onyl phenoxy) i soqui noline (460 ng, 73% . M found for C33H32N306S2
(M+H :630. 20 Step 2: A solution of 7-(2-(4-[(2

t - but yl am nosuBmeethdxycrbenyl-246ef(20y| am no) - 4- net hl sul f onyl phenoxy)
i soqui nol i ng (%ﬁﬁ,m ﬁ{gﬁg hetviEHHb hitoydh hagitflioRe Was treated
wi th nmCPBA (11 , 50%‘9/? 1. hl’eaﬁ\% uﬁ'ﬂl P LEc‘:l"é‘ﬂo&Qﬁ conpl ete reaction.

Acet one was evapar at ed, the residue was partetioned between nethyl ene 25
chl ori de and irat ed aqueous NaHCO3. The organic |ayer was dried ove

MySO4 and use the next step directly. ' Step 3: The compound obt ai ned
in step 4in5 n™ idine was treated with tosyl <chloride (46 ng, 1.2

equiv) at rt overni and pyrine was renoved under reduced :iii:: WO
01/ 19788 PCT/ USQQ 2 oMg82 pressure. The residue was reacted with 5 nL of
et hanol am ne for 1 , and partitioned between nethylene chloride and

wat er. The organic Fayer was dried over MgpSO4, filtered, evaporated and
refluxed in 3 nL of trifluoroacetic acid for 30 min. After renoving TFA,

the crude was PRixpreo]3methopycarbopt-Caminopherorn £294mg | molgl-Gequiv)s 0. 5% TFA
i n H2QI CHOON ¢ {(@ibetyfmfiboi & Dphassoemn}caiyitd i ldyerv pytiaind () - 4
met sul fon = ; ; ) r

y y m‘%@#@m@&m& B dtiREa it IfoviBigh Wikhed Win OB Mhe

C2, H25N406§g (

layer was clrxeg| ovgr MgSO0,, filtered, evaporated and refluxed in 2 mL of
trifluoroacetic acid for 30 min, TFA was then evaporated and HPL.C (C18 reversed
phase) eluting with 0.5% TFA in H,O/CH,CN gave 3-methoxycatbonyl-2-(4-[(2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy naphthalene (420 mg, 76%).
MS found for C;;H,;N,0.S (M+H)": 553.

15
Example 23
3-hydroxycarbonyl-2-(4-](2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy naphthalene.
20

A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-
aminosulfonyl)phenyljphenylcarbonylamino)phenoxy) naphthalene (55 mg, 0.1
mmol, 1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at 1t for 2 h.



10 3-(2-(4-[(2-am nosul fonyl ) phenyl ) phenyl am nocar bonyi - 4- ni t r opheuoxy)
benzam dine. OZNH= |~ HI~ oY H2 15 Step 1: A solution of

2-f 1 uor o- SwoisaneBenzoi ¢ acid (1.85 g, 10 nmmol, 1.33 equiPEF/USH25196i onyl
chloride (5 nL) was refluxed for 2 h and evaporated. The residue was

redi ssolved in 20 nL of nethyl ene chl ori8de and to the sol ution were added
4-[(2-t- butyl am nosul f onyl )phenyl]anl line (2.0 1.0 equiv) and 5 nL of
pyridine. Aft Methagol wasiemapozated; the em@pvﬁrgmuequéuweéﬁ? HBLGxathd3% or at ed.

Fl ash chronat qgaaR BjODH,EN tb give Bﬂnydroxycarbonyl-z-(:t-[(z-

gel 1-(4-[(2-t- but ?‘%Eﬁ or o- 5-
ni trobenzene @T"@gul?gg %ﬁ&i %@%’@gﬁ{%k@&%& |—|)q'¥+é’ ks%%wlyst ep 2:
To a sol ution ledfm'((holfz( ‘l’ 3P nosul f onyl ) phenyl ] phenyl ani nocar bonyl ) -
2-fluoro-Ssnitrobenzene (1.18 g, 0.25 mmol, 1.0 equiv) and

3- hydr oxybenzegl t L4 25 (298 nmg, 1.0 equi v) in 10 nL of DVF was added
KzCO38 (691 nmy, Urv. After stirring at 60C for 3 h, the nixture was
diluted with 2t OAc and washed with H2O. The organic | ayer was dried over
MySH4i filter eehmmpmm-ammmmmw)phmmwylmb@mmo)@neqm[ (2-t

but yl am nosul fnggmhmngnyl ] phenyl am nocar bonyl - 4- ni tr ophenoxy)

benzonitril e(950 g, 63% . M found for C30°/<7N4068 (M+H) +: 571. WD 01119789
PCT/1JS00l 25196 83 Step 3: A stream of HC (g) was bubbl ed through a 0C
solution of 3- -(’ﬂ”’[(z t-

but yl am nosul f O hen | ] phenyl am nocar bonyl - 4-ni t r ophenoxy) benzonitrile
(57 ng, 0.1 nmol of nethanol until saturation. The m xture was
stirred at rt 5 over and evaporated. The resulting residue was treated
wi th anmoni um acetat €y 8% ng, 5 equiv) in 10 nl rmethanol at reflux
tenperature for 2 h he sol vent was renoved at reduced pressure and the
crude was qaurified by HPLC (C 18 reversed phase) eluting with 0.5% TFA in
H2O' CH3CN t o

ani nosul f onyl )%M%é giSPH'P%?@%WFWB’G’&?‘BWSl/F'(anmbﬂsﬁ]ﬁmh%)(:ﬂaﬁenzam dine (24

ng, butylaminosulfonyl)phenyljphenylcarbonylamino)phenoxy) naphthalene (40 mg,
0.066 mmol) in 5 mL of methanol was treated with IN LiOH (2 mL) at 1t for 2 h.
Methanol was evaporated, and acidified with 1IN HCI until PH ~ 1-2. The product (39
15 mg, 100%), 3-hydroxycarbonyl-2-(4-méthylsulfonyl—2-(4-[(2-t-
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene, was
extracted with EtOAc, dried over MgSO,, filtered and evaporated. MS found for

C,H,,N,0,S (M+H)": 595.

20  Step 2: A solution of 3-hydroxycarbonyl-2-(4-methylsulfonyl-2-(4-{(2-t-
butylaminosulfonyl)phenyljphenylcarbonylamino)phenoxy) naphthalene (39 mg,
0.066 mmo!) was refluxed in 3 mL of thionyl chloride for 2 h and evaporated. The
residue was then stirred in 5 mL of 2M ammonia in methanol overnight. The volatile
was evaporated and the residue was refluxed in 2 mL of trifluoroacetic acid overnight

25 to give the product 3-aminocarbonyl-2-(4-[(2-
aminosutfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (14 mg, 39%) after
HPLC (C18 reversed phase, eluting with 0.5% TFA in H,O/CH,CN). MS found for
C;.H,,N,0,S (M+H)": 538. :



10 45% . Ms found for C26H22N$O6S (M+H) +: 532. Exanple 18
3-(2-(4-[(2-am uosul fonyl ) phenyl ] phenyl am nocar bonyl - 4- am nophenoxy) 15

benzam di newQudiio7ssl , I\ Ho H H2 A m xure of PCT/US00/25196
3= (2-(4-[(2-am nosul fonyl ) phenyl ] phenyl am nocar bonyl - 4- ni t r ophenoxy)
benzam dine (53 ng, 0.1 mmol, | equiv), ggnL of IN HC1, 5 ng of Pd/C (10%

in 10 20 nL of nethanol was stirred at rt under 1 atm H2 atonosphere
overni ght. Aft dixamplet25ati on through a thin layer of Celite and renoval of
the volatile, the aqueous residue was purified by HPLC (C1l8 reversed

phase) el uting 0. 5% H2O' CH3CN t o

3-(2-(4-[(2- amaﬁ'&ﬂ‘f’ ﬁ%ﬁg“%’phenyl am nocar bonyl - 4- am nophenoxy)
benzan di ne (SPWSﬂW)PhWIMMﬁmYM‘@mM naphBigddene. 25 W c)
01/19788 PCH USO0/ 25196 84 Exm

3-(2-(4-[(2- am' nosui fonyI ) phenyl ] phenyl am nocar bonyl - 4- chl or ophenoxy)
benzam di ne. 02 Step 1: A mxure of 3-(2-(4-[(2-t

but yl am nosul fo oT1eny| ] phenyl am nocar bonyl - 4- ni trophenoxy) benzonitrile
(570 mg, 1 mol, i) and SnCl 2. 2H20 (677 mg, 3 equiv) in 25 nL of

Et OAc was ref uxed for The reaction was quenched with sat. 10 NaHCCS.
The organic |ayer was s parat ed and dried over MgSOH4, filtered and
evaporated to give 3- @] (2-t

but yl anunosul fonyl ) p @] |'] phenyl am nocar bonyl - 4-

A mixture of 2-(2-aminophenoxy)-3-methoxycarbonyl-6-bromo naphthalene (372 mg,
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyljbenzoyl chloride (349 mg, 1
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt oiremight,

10 washed with H,O. The organic layer was dried over MgSQ,, filtered, evaporated and
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and
HPLC (C18 reversed phase) eluting with 0.5% TFA in H,O/CH,CN gave 3-
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6-
bromo naphthalene (423 mg, 67%). MS found for C, H, BrN,06S (M+H)": 631.

15

Example 26

3-bydroxycarbonyl-2-(4-[(2-
20 aminosulfonyDphenyllphenylcarbonylamino)phenoxy-6-bromo naphthalene.




am nophenoxy) benzonitrile (45 ng, 83% . M found for C3NAO4AS (M+H);: 541.

Step 2. A mxure of t-BuN® (21 ng, 0.1 nmmol, 2 equiv), CuCl(20 ny, 2

equi v) inWOHI9NEs of acetonitrile was refluxed for 10 niPQT/US@/25196 Sol uti on
was added 3-(2-(4-[(2-t- :
but yl am nosul f onyl ) phenyl ] phenyl am nocag®onyl - 4- am nophenoxy) benzonitrile
(54 ng, 0.1 nmmmol, 1 equiv. The m xture was refluxed for | h and evapor at ed.

Fl ash chr onafsgliutipthef 3nmethoxycarbenybAd4-methylsulfonyl-gi(4-H2{ (2-t -

but yl am nosul & lcaxbb bxv}-642b106 zonitril é
(43y20 o 77%% ulBhy)ptdyRpRdy xy}-66218) RERKY {63165
bl'e

iy B
f Qr. - +: .05 . : f
HC1(g) was bu l’?ﬁgo %‘ﬁq%ﬁ%osfg@%&égv .%%%.&}nggfd)aﬁn%rr same
but yI ani nosul % Bi\sthanehwasevppareted; theAaurenareaidng wassubjpcted to SR Cowigh 0.5%
benzonitris e THAin HIN/CH,ON togive 3-hyidrdxysdrbaiyl-2%4-[anol until saturation. The

m xture was Sjfid "g}l‘%- DA I ng

resi due was t%%lg{;% o@l{p &mﬁyﬁ%ﬂ% et é@gh fﬁ%p%ﬁh@q%%%ﬁ{eﬁﬁ% m

met hanol at r &P %ﬂgﬁpﬁ?ﬁ@%?ﬁsgﬂ\ﬂﬂl)w@ sol vent was renoved at reduced
pressure and the crude was purified by HPLC (Cl8 reversed phase) eluting
wi th 0.5% TFAgy CH3CN to 3-(2-(4-[(2-

am nosul f gnyl ) phenyl | phenyl am nocar bonyl - 4- chl or ophenoxy) benzam di ne (47
ng, 30 84}?. M5 found for C26H22CI NA04S (M+H) +: 521. WO 01/ 19788

PCT/ USOQ' 2519 §-(58a3omp-2apyyidiny®B(234-[(2~ ( 4[ ( 2- ami nosul f onyl ) phenyl ]

phenyl am noc adhmestifofiyliRERfiiRAFIthonyl R AdYpH¢hNearboxdmi@gg\H3 (1 H2. H I This
conpound is prepared according to the procedure. described in exanple 19.
M5 found for CZ H BrNAO4S (M+H) +: 565. 10 Exanple 21

2- br omo- 6- (2- (4-[ (2- am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy

napht hal ene. Oahe

15  Step 1: A solution of 2-ntrobcnzoy1_ chloride (3.70 g, 20 mmol, 1.0 equiv), 2-amino-5-
~ bromopyridine (3.50 g, 1.0 equiv), pyridine (10 mL) in 25 mL of methylene chloride

was stirred overnight. The volatile was evaporatéd_-, flash chromatography on silica gel
gave N~(5-bromo-2-pyridinyl)-(2-nitro)phenylcarboxamide (5.02 g, 77%). MS found
for C,,H,BIN,O, (M+H)": 322. o

20
Step 2: A solution of N-(5-bromo-2-pyridinyl)-(2-nitro)phenylcarboxamide (1.0 g, 3.1
mmol, 1.0 equiv) in 30 mL of EtOAc was treated with SnCl_z'ZHZO (2.80 g, 4 equiv)
at reflux for 4 h. The volatile was evaporated and the residue was redissolved in
EtOAc, washed with saturated aqueous NaHCO, and 1N NaOH. The organic layer

25  was dried over MgSO,, filtered and evaporated to N-(5-bromo-2-pyridinyl)-(2-
amino)phenylcarboxamide (0.89 g, 98%). MS found for C,,H,,BIN,0 (M+H)": 292.

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (292 mg,
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1
30  equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight,



O2N'2 o Br 15 A mxture of 2-brono-6-(2-am nophenoxy) napht hal ene (314
nmg, 1 nmmol, 1.0 equiv), 4-[(2-t-butylam nosulfonyl)phenyl]benzoyl chloride
(349 ny, | wagweigrss pyridine (3 L) in 10 nL of dichl or oreatisanesiyas stirred
at it overnight, washed with H20. The organic |ayer was dried over MySO4,

filtered, evaporated and refluxed in 2 of 20 trifluoroacetic acid for 30
mn. TFA was then evaporat ed and HPLC ( reversed phase) eluting with
0.5% TFA in H2QLGles Fggﬁﬁlhy@ &(e?MgSO,,, fittered, evaporated and

| f I 8 , 669 .
VB found for )cp?ﬁ%%z&éﬂ tiferpeheds Ws@m&"%ﬁ%%fw%%%ﬁ‘%éw”%mga@
86 Exanple 22H?Lﬁé€:hbwyumdwbw9] chiting With.5% TFA in H,0/CH,CN gave N-(5-
anm nosul f onyl )gmgi,ﬁtml g.ar[{pnyl am no) phenoxy napht hal ene. NH2 1, H

CMEMr) A nixture of 2 1 mml
L0 equiv) > 4SpmsRRa it rﬁ%ﬁwﬁ%ﬂ%@bﬁzoy?f%ﬁ%%’m@ g, |
equiv), pyridi fﬂ&ln@@rcm@ l‘h&OlS)(M‘tHbf” chl oronethane was stirred at it
overni ght, washed with H2O The 10 organic | ayer was dried over MgSOH4,
filtered, evap%%#pgg%%nd refluxed in 2 nL of trifluoroacetic acid for 30
mn. TFA was t orated and HPLC (Cl18 reversed phase) eluting with
0.5% TFA i n H2O' CH3CN gave 3-net hoxycarbonyl -2-(4-[ (2-

am nosul f ongl ) MNySashilenplRepyridheyl)o@rlyl(2:mi no) phenoxy napht hal ene (420 ng, 76%.
ME found for GublasifsnGiplelyipttnylcaBonylamino)phenylcarboxamide.

S0NH;

A mixture of N-(5-chloro-2-pyridiny})-{2-amino)phenylcarboxamide (247 mg, 1

15 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chioride (349 mg, 1
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight,
washed with H,0. The organic layer was dried over MgSO,, filtered, evaporated and
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and
HPLC (C18 reversed phase) eluting with 0.5% TFA in H,O/CH,CN gave N-(5-

20  chloro-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenyllphenylcarbonylamino)phenylcarboxamide (370 mg, 73%). MS
found for C,;H,,CIN,O,S (M+H)": 507.



15 1=pie 23 3-hydroxycarbonyl -2-(4-[(2-
am nosul fonyl ) phenyl ) phenyl car bonyl am no) phenoxy napht hal ene. =NHI
20 A sol utwon1/ef7883- net hoxycar bonyl - 2- ( 4- met hyl sul f onyl - PCTAIS§N(23196

am nosul f onyl ) phenyl ) phenyl car bonyl am no) phenoxy) napht hal ene (55 ng,
mml, 1.0 equiv) in 5 nL of nmethanol was91reated with INLI OH (2 nL) at
for 2 h. WD 01/19798 PCT/ USAn/ 25196 87 Met hanol was evaporated, the
aqueous resi dEsample2$ubj ected to HPLC with 0.5% TFA in H=Q CH3CN to give

3- hydr oxycar bonyl - 2 (4-1(2-

am nosul f onyl
M5 found for

3- am nocar bonyetigylgulfop |MMIMMIFUH9F§IHWP?WEH§H°6&?‘%yI am no) phenoxy

'%enw(l Hﬁo@y[k m no)phenoxy napht hal ene (47 ng,

Exanpl e

napht hal eng. SO2NH2 | H ONH2 ~I 10 Step 1: A solution of
3- met hoxycar bonyl - 2- (4- net hyl sul fonyl - 2- (4-[(2-t-

but yl am nosul f onyl ) phenyl ] phenyl carp
in 5 nL of methanolf}
2 h.  Methanol was evaporated, andgali
The product (39

0. 066 nrnol)

10

15

20

25

30

as treated with INLiOH (2 nL) at
yfied with IN HCL until PH -

Step 1: To a mixture of 2-bromothioanisole (4.8g, 23.6mmol), 4-
carboxybenzeneboronic acid (3.92g, 23.6mmol) and 2M K,CO, (35.5mmol, 71mmol)
in dioxane (20ml) was added dichlorobis(triphenylphosphine)palladium (II) (415mg,
0.6mmol) under Ar. It was refluxed for 2hrs. After the removal of the solvent, the
residue was neutralized by 1N HCI and extracted with dichloromethane. The organic
layer was dried over MgSO, and concentrated in vacuo to give 4-[(2-
methylthio)phenyl]benzoic acid (5.9g, 100%). ES-MS (M+H)"=245.

Step 2: To a solution of 4-[(2-methylthio)phenyl]benzoic acid (3.43g, 14mmol) in
H,0 (10ml) and acetone (20ml) was added oxone monopersulfate (34.6g, 56mmol).
The mixture was stirred at r.t. overnight. After the removal c‘if the solvent, the residue
was extracted with ethyl acetate. The organic layer was dried over MgSO, and
concentrated in vacuo to give 2.16g (63%) 4-[(2-methylsulfonyl)phenyl]benzoic acid.
ES-MS (M+H)*=277. |

Step 3: To a solution of 4-[(2-methylsulfonyl)phenylbenzoic acid (552mg, 2mmol) in
dichloromethane (5ml) was added oxalyl chioride (350ul, 4mmol) and 2 drops of
DMF. The mixture was stirred at r.t. for 2 hrs. After the removal of the solvent in
vacuo, the residue was dissolved in dichloromethane (Smi), N-(5-bromo-2-pyridinyl)-
(2-amino)phenylcarboxamide (700mg, 2.4mmol), pyridine (486ul, 6mmol) and
catalytic amount of DMAP were added. The mixture was stirred at r.t. overnight.
After the removal of the solvent, the residue was purified by flash column (30% ethy!
acetate/hexane) and then preparative HPLC to get 414mg (38%) of N-(5-bromo-2-
pyridinyl)-(2-(4-[(2-

,gnyl am no) phenoxy) napht hal ene (40 ng,

Hils



15 ng, 1009, 3-hydroxycarbonyl-2-(4-nmethylsul fonyl-2-(4-[(2-t-

but yl am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) napht hal ene, was
extracted WOMV/BI®AC, dried over MgSH4, filtered and evaACIVEMUZFI9NVE f ound
for C34H31N206S (MtH)+: 595 20 Step 2: A solution of

3- hydr oxycarbonyl - 2- (4- met hyl sul fonyl 2-¢p4-[(2-t-

but yl am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) napht hal ene (39 ng,
0.066 mMol ) wamethefshifbnghplienylphedylaafbohyl)amino)pheinilartosianifia ES2ME Miw650,

evapor at ed. Thgy. )e_ssgg_ue was then stirred in 5 nL of 2M anmmoni a i n nmet.hanol
overnight. The volatile was evaporated and the residue was refluxed in 2
mL of trifluoroacetic acid overnight 25 to give the product

3- am nocar bonyEx#nplel3g (2- ami nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy
napht hal eneg(14 ng, 39% after HPLC (C18 reversed phase, eluting with 0.5%

TFA in H20/ CH3 found far 24AN3CsS (M+H): 538. iii WD 01/19788
PCT/ USOQY 25196%““%5’8‘%'&‘?@(%%@r bonyl - 2- (4- ( ( 2-

am nosul f ony| ) plethylsnifpiybphénylpbearylcachonybamine)pbsnylarboxamidenapht hal ene. 5
30ZNH2 CO2Mb r A m xture oft-(2-am nophenoxy) - 3- net hoxycar bonyl - 6- br ono

napht hal ene (372 ng, 1 mmol, 1.0 equiv),

4-[ (2-t-butyl am _rgsaepef onyl ) phenyl ) benzoyl chloride (349 ng,1 equiv),
pyridine (3 m) @ WO nL of dichloromethane was stirred at it overnight, 10
washed with H20. T gai ¢ | ayer was dried over MpSO4, filtered,
evaporated and refluxg @ 2 mL of trifluoroacetic acid for 30 mn. TFA
was then evaporated anew NPLC (Cl8 reversed phase) eluting with 0.5% TFA in
H2Q' CH3CN gave 3- Ag :
met hoxycar bonyl - 2- (4-[ (2- am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy- 6

} 10  To a solution of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol) in
dichloromethane (Sml) was added oxalyl chloride (175 ul, 2 mmol) and 2 drops of
DMEF. The mixture was stirred at r.t. for 2 hrs, After the removal of the solvent in
vacuo, the residue was dissolved in dichloromethane (5ml), N-(5-chloro-2-pyridinyl)-
(2-amino)phenylcarboxamide (297mg, 1.2 mmol), pyridine (243ul, 3 mmol) and

15  catalytic amount of DMAP were added. The mixture was stirred at r.t. overnight.
After the removal of the solvent, the residue was purified by flash columm (30% ethyl
acetate/hexane) and then preparative HPLC to get 95 mg (20%) of N-(5-chloro-2-
pyridinyD-(2-(4-{(2- .
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide, ES-MS

20 M+=505.5, (M+2)+=507.5.

Example 31

N-(4-bromo-2-methoxycarbonyphenyl)-(2-(4-[(2-
25  methylsulfonyDphenyljphenylcarbonyl)amino)phenylcarboxamide.




brono napht hal ene (423 ng, 67% . MS found for C31H24Br N206S ( M+H) +: 631. 15
Exanpl e 26 3-hydroxycarbonyl -2-(4-[(2- 20

ami nosul f SHQMY/NEdNyY| | phenyl car bonyl ani no) phenoxy- 6- br onBCHEBWAWE ene.

O2NH2 O WD 01/ 19798 PCT/ USOQ 25196 89 A sol ution of

3- net hoxycar bonyl - 2- (4- et hyl sul f onyl - 293 4-[ ( 2-

am nosul fonyl ) phenyl ] phenyl car bonyl am no) phenoxy) - 6- brom) napht hal ene (63
ng, 0.1 nmml, 1.0 equiv) in 5 nL of nmethanol was treated with IN L10OH (2
m) at rt fora sanple of\b[(bamiylsuﬁmw)phqngnmm; acid €280 g bmmol.eb eqlid was

subjected to ‘l}ﬂ}%] éhﬂl;g 19ted The residue was
hydr oxycar boga/ am nosu Qny M ghe Icar bonyl a o)phenoxy 6
br ono napht hafi&se e@ hlggomethane, i J'r 617.
Exampl e 275 mmhb)bﬁeﬂytmxmw@mmgwepm@gpmqmqs mL) were added. The

am nosul f onyl ), ] J&&E?ﬁk RhEdvsl STRIINRNE M8 residhowas ep 1 A
solution of 2-nf ch or) 10eqU|v) 2-am no-5
br omopyri di nevﬂ{eggyg ({J?FZ‘&ﬁé’fﬁol(ﬁmﬁ?d?n 25 nL of nethyl ene
chloride vvasmsthoxylcauombml)dhﬂ- (I-he vol atile was evaporated, flash

chr onat ogr ap h:\‘netﬁﬂsﬂfdn effljpheryféfbonyl)amino)phenylcarboxamide. MS found for

N- (5- br onp: 2- Ry, g&@m@ o) phenyl carboxam de (5.02 g, 77%. M f ound
for CLl2HOBf N3 Step 2: A solution of

N- ( 5- br onp- 2- pyri di nyl ) - (2-nitro)phenyl carboxamide (1.0 g, 3.1 mol, 1.0
equiv) in 30 nL of EtOAc was treated with SnC 2. 2H20 (2.80 g, 4 equiv) at

reflux for 4 olatile was evaporated and the residue was redissol ved
in EtOAc, wa h saturated aqueous NaHCO3 and IN NaCH. The organic
| ayer

15 N-(4-chloro-z-methoxycarbonyphenyl)—(}(4-[(2—
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide.

20 A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol, 1 equiv)
was refluxed with 2 mL of thionyl chloride for 2 h and ev‘aporated. The residue was
dissolved in 5 mL of dichloromethane, N-(4-chloro-2-methoxycarbonypheny1)-(2-
amino)phenylcarboxamide (304 mg,1 equiv), pyridine (3 mL) were added. The
mixture was stirred at r.t. overnight. After the removal of the solvent, the residue was

25 purified by flash column to give 479 mg (85%) of N-(4-chloro-2-
methoxycarbonyphenyl)-(2-(4-[(2-
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. MS found for
C,H,,CIN,O,S (M+H)": 563.




25 was dried over MgSOH4, filtered and evaporated to N (5

br ono- 2- pyri di nyl)-(2- am no) phenyl car boxam de (0.89 g, 98% . M found for
ClEH11Br NSOWowmtrpes 292. Step 3: A m xture of N (5-br onoe@r/wsens2s196

pyri di nyl)-(2-am no)phenyl carboxam de (292 ng, | mmol, 1.0 equiv),

4-[ (2-t-butyl am nosul f onyl ) phenyl | benzoybg chl ori de (349 ng, 1 30 equiv),
pyridine (3 nmL) in 10 nL of dichloronmethane was stirred at it overnight, WO
01119788 PCT/ USi3anple386 90 washed with H20. The organic |ayer was dried
over MgSO4, filtered, evaporated and refluxed in 2 nL of trifluoroacetic
acid for 30 m was t hen ated and HPLC (CIS reversed phase)
eluting with 0%'&;% % Mg%% ave N (5 bronmo- 2-pyridinyl)-(2-4-[(2 5
am nosul f onyl ) pminsspifonydphenylphenyjca diny-3ecarhoxawided 70 gy, 85%) .

M5 found far C2SI TYOBr NA04S ( M+Hr: 551. ExaM e 28 10
N-(5-ehloro-2-pyridinyl)-(2-4-[(2-

am nosuf f onyl ) pheny nyI carbonyl am no) phenyl car boxan de. soZNH2 A

m xture of N-(5- 6T 0% 22pyri di nyl ) - (2-am no) phenyl car boxani de (247 ng, 1

15 mmol, 1.0 equ [ (2-t-butyl am nosul fonyl ) phenyl ] benzoyl chloride (349
ng, 1 equiv), pyridi ' in 10 nL of dichioronmethane was stirred at it
overni ght, washed wtTh ROy T¥
filtered, evaporated andag
mn. TFA was then evapor ajgd
0.5% TFA in H2Q CH3CN gave N (3 20 chloro-2-pyridinyl)-(2-4-[(2-

am nosul fonyl ) phenyl ] phenyl gegy| am no) phenyl car boxam de (370 ng, 73% .
M5 found for C25H20CLN404S (M+l 1) +: 507. WD 01/19788 PCT/ US00/ 25.196 91

F.Xanple 29 N- s R R Wuton 2! dlibpldife2s-batbdxdtic acid (138 mg, 1 mmol) in 10 mL
of methanol was treated with thionyl chloride in portions until complete reaction. The
solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To the

10  solution were added 4-[(Z-t-butylamiposulfonyl)phenyl]benmic acid and POC],. The
resulting mixture was stirred at rt overnight, quenched by slow addition of water, and
extracted with EtOAc. The organic layer was dried over MgSO,, filtered and flash
chromatographied to give methyl 2-(4-[(2-t-
butylaminosulfonyl)phenyljphenylcarbonyl)aminopyridine-3-carboxylate (243 mg,

1S 52%). MS found for C,,H,\N,0,S (M+H)"; 468.

Step 2: To A solution of 2-amino-5-bromopridine (45 mg, 4.0 equiv) in 5 mL of
methylene chloride treated with AIMe, (2M in hexane, 0.65 mL, 20 equiv) for 30 min
was added methyl 2-(4-[(2-t-

20  butylaminosulfonyl)phenyllphenylcarbonyl)aminopyridine-3-carboxylate (30 mg,
0.064 mmol, 1 equiv). The mixture was stitred at rt overnight, quenched with
saturated aqueous potassium sodium tartrate. The organic layer was dried over
MgSO,, filtered, evaporated and reflaxed in 2 mL of trifluoroacetic acid for 30 min.
TFA was then evaporated and HPLC (C18 reversed phase) eluting with 0.5% TFA in

25 H,O/CH,CN gave N-(5-bromo-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenylJphenylcarbonylamino)pyridinyl-3-carboxamide (17 mg, 48%).
MS found for C,H;;BiN,O,S (M+H)": 552.



met hyl sul f onyl ) phenyl ] pbenyl car bonyl ) am no) pbenyl carboxam de. 5 O=ne Step
1: To a m xture of 2-bronothioanisole (4.8g, 23.6mol), 4-

car boxyberwenemistoni c acid (3.92g, 23.6mmol) and 2M K2CegT{US®/SHGo| ,
71mol ) in dioxane (20m) was added ’
di chl orobi s(tri phenyl phosphi ne)pal | adiugs (11) (415ng, 10 0. 6nmol ) under Ar.
It was refluxed for 2hrs. After the renoval of the solvent, the residue
was neutral i zExaople 38l HCI and extracted with dichl oronet hane. The organic

| ayer was dried over NgSO4 and concentrated in vacuo to give 4-[(2-
nethylthio)ph ﬁbé%ggg, 1009 . ES-Ms (M+H) +=245. 15 Step 2:
To a solutlon phen Ilben20|c acid (3.43g, 1l4mml) in
H2O (10nt) anamawe! m?! W@p@ rhoxamide. (34. 6¢,
56mol ). §Fhe m xture was stlrred at r.t. overnight. After the renoval of
the solvent, the residue was extracted with ethyl acetate. The organic

| ayer was dried over MgSO4 and concentrated in vacuo to give 2.16g (63%
eyl ] benzoic acid. 20 ES-MS (M+H) +=277. Step 3: To
a solution of 4- nethylsulfonyl)phenyl]benzoic acid (552ng, 2mmol) in

di chi or onet hane ( Qs aglded oxal yl chloride (350ul, 4mmol) and 2 drops
of DMF. The nlxture WS d at r.t. for 2 hrs. After the renoval .of

t he solvent in 25 vacuo, gsi due was di ssol ved in dichl oronet hane
(5m), N-(5-brono-2-pyridi (2- am no) phenyl car boxam de (700nyg,
2.4mol ), pyridine (486ul, 6 ) and catalytic amount of DVAP were added.
The m xture was stirred at r. sverni ght. After the renoval of the

sol vent, the residue was purlfled by flash colum (30% et hyl

acet at e/ hexan®y Acsobhtibi m-mmpémmdwm hg) 4dedquit) irsom] 8B8Adkthglene

et by Sl £ oy R e € i IS B wZsso,
( M+2§/ —55% 8 y -Y 5) t-bu lammosﬁngl;p%enyq]O;lglyﬁa%ony amIinopyri ne-3-

carboxylate (30 mg, 0.064 mmol, 1 equiv). The mixture was stirred at rt overnight,

quenched with saturated aqueous potassium sodium tartrate. The organic layer was

dried over MgSO,, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for

30 min. TFA was then evaporated and HPLC (C18 reversed phase) eluting with 0.5%

15 TFA in H,O/CH,CN gave N—(S-chloro-z-pyndlnyl)-(2-4-[(2-
ammosulfonyl)phenyl]phenylcatbonylanuno)pynd1nyl-3-carboxamxde (21 mg, 66%).
MS found for C,;H,,CIN,O,S (M+H)": 508.

Example 35
20

N-(5-bromo-2-pyridinyl)-(3-4-[(2-
ammosulfonyl)phenyl]phenylcarbonylamino)pyrldinyl-z-carboxamlde.

SO,NH,




Emle 30 5 N (5-ehloro-2-pyridinyl)-(2-(4j(2-

nmet hyl sul f onyl ) phenyl ) phenyl car bonyl ) am no) ph enyl carboxam de. so=Me H a
10 To a sol woanemg 4-[ (2net hyl sul fonyl ) phenyl ] benzoi ¢ aectuiBsoey, 1
mol ) in dichloronethane (5m) was added oxalyl chloride (175 ul, 2 mmuol)
and 2 drops of DMP. The mixture was stigged at r.t for 2 brs. After the
renoval of the solvent in vacuo, the residue was dissolved in

di chl or onet hanel‘o(ﬁﬁdlﬁtnoanQEmﬁibLiali:emaprwﬂei(d!'v Ditlg) 4.0 Eqiriv) ik SImLpifm;Hylaﬁé boxam de
(2978, 1 2 Ol b AR ne R 00 oo P TR, Of VAP

wer e added. The nzz e rermval of

the sol vent, tH&l sh“B’ W@f?ﬂ{)P'FPﬁﬁ’thnggﬂ)W%W‘?%é%r baxyiate
acet at el hex ane)(4617|d1g; hepiv).Ehe mixttncwes kiiRte@ at o ogmhigltSquenphé @ @ith sadratsd

(5-chloro-2+4 p

et hyl sul f onyl ) iébub iﬁﬁ;{"%s‘&g‘é&r‘? K&mf);hﬁr agic ayergl’aé?ego?emﬁso"ﬁmﬁ?s 20
MF=505. 5, (M+2) 0 Pm??ﬁew N o (4-[(2
25 et hyl sul forvy#@opi@rmﬂ@h@@l&a&vdmdph&a}dmxmﬂyi%ﬁﬁmmm 02Ma H
Me02 Br WO 01/ Lavidq. .@34,?@_A sanpl e of

4-T(2-met hyl s Ifon mmol.

re1[ I( uxed vmyt hu ¥W% Eﬁﬁgﬁp@iﬂﬁlg&)}’@d}ﬁgﬁgﬂg qea(# ﬂ‘%uglgn) resi due
was di ssolPed N fogndfor G5 HIBRROSH QHEDH 452,

N- (4- br ono- 2- net hoxycar bonyphenyl )-(2 5 am no) phenyl car boxam de (348 ng, |

equiv), pyridi W) ‘were added. The

N-(5-chloro-2-pyridinyl)-(2-4-](2-
15 aminosulfonyl)phenyljphenylcarbonylamino)pyridiny}-3-carboxamide.

O NH,

To A solution of 2-amino-S-chloropridine (51.2 mg, 4.0 equiv) in 5 mL of methylene
chloride treated with AlMe, (2M in hexane, 1 mL, 20 equiv) for 30 min was added 3-

20 (4-[(2-t-butylaminosulfonyl)phenyljphenylcarbonyl)aminopyridine-2-carboxylate
(46.7 mg, 0.1mmol, 1 equiv). The mixture was stirred at rt overnight, quenched with
saturated aqueous potassium sodium tartrate. The organic layer was dried over
MgS0,, filtered, evaporated and reﬂuxed in 2 mL of trifluoroacetic acid for 30 min.
TFA was then evaporated and HPLC (C18 reversed phase) eluting with 0.5% TFA in

25 H,0/CH,CN gave N-~(5-chloro-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-3-carboxamide (33 mg, 64%).
MS found for C, H,,CIN,0,S (M+H)": 508.



m xture was stirred at r.t. overnight. After the renoval of the sol vent,
the residue was purified by flash colum to give 480 ng (79%

of N- (4- br oW®-0249788t hoxycar bonyphenyl )-(2-(4-[ (2 PCT/USN0/25196
met hyl sul f onyl ) phenyl ] phenyl car bonyl ) am no) phenyl car boxam de. MS found for
10 CCH24Br N2O6S (M+H ' : 607. Exanple 38715

N- (4- chl or o- 2- met hoxycar bonyphenyl ) - (2- (4] ( 2-
met hyl sul fonyﬁmenyl car booyl ) ani no) phenyl car boxami de. Me H H McO2
| G 20 A sanfhefoMowihglcompomidsyf Exambes 37-1pWere \pkdphed singthe piodedus30 Ny, |

mmol, 1 equiv VB 5 %Ilbjg wWth 2 nL of thionyl chloride for 2 h and
evaporated. T gscresﬂic"iue gg‘s'di ssolved in 5 nL of dichl oronethane,

N- (4- chl or o- 2- met hoxycar bonyphenyl ) - (2- am no) phenyl car boxam de (304 ng, |
equiv), pyridine (3 nL) were added. The mxture was stirred at r.t.
overnight. After the renoval : ’De sol vent,, s&n& resi due s purified by
flash col um @o“ ' ( ]l or o- 2- .
met hoxycar bonyphg

) +

met hyl sul f onyl ) ph nyl car bon fri NO) | coxarri de. nd for
C29H24C1N206S ( MtH) "¢ WO 01/ 19788°PCT/ US00/ 25Y98 94 Exanpl
N- (5- br ono- 2- pyridi n §2-4-[ ( 2- o
am nosul f onyl ) phenyl ] phenyl ear bonyl ant n®) pyri di nyl - 3- &ar boxam de. 5 02NH2
H H

Example 37 Example 38 Example 39 Example 40

MS (M+H): MS (M-+H): MS (M+H): MS (M+H):

508 552 508 - 552

Example 41

N-(4-bromo-2-nitrophenyl)-(2-(4-[(2-
10  methylsulfonyl)phenyljphenylcarbonyl)amino)phenylcarboxamide.

SO.me

Step 1: A mixture of methyl 2-aminobenzoate (150 mg, 1 mmol, 1.0 equiv), 4-[(2-
methylsulfonyl)phenyl]benzoic chloride (294 mg, 1 equiv), pyridine (3 mL) in 10 mL
of dichloromethane was stirred at rt overnight, washed with H,O. The organic layer

15 wasdried over MgSO4, filtered and evaporated. Flash chromatography on silica gel
gave methyl 2—(4-[(Z-methylsulfonyl)phenyl]pheﬁylcarbonyl)aminobenzoate (250 mg,
54%). MS found for C,;H,,N,0,S (M+H)": 467.

Step 2: To a solution of 4-bromo-2-ntroaniline (43.4 mg, 0.2 mmol, 2.0 equiv) in §
20 mL of methylene chloride treated with AIMe, (2M in hexane, 0.3 mL, 6 equiv) for 30



Br Step 1: A solution of 2-am nopyridine-3-carboxylic acid (138 ng,1 mmol)
in 10 nL of nethanol was treated with thionyl chloride in portions until
conpl et e r eEOWI/NT88 The solvent was evaporated and the rRCIVGR¥25M6

di ssolved in 10 nmL of pyridine. To the 10 solution were added 4-[(2-t

but yl am nosul f onyl ) phenyl ] benzoi ¢ aci d ajgd POC13. The resulting m xture
was stirred at rt overnight, quenched by slow addition of water, and
extracted w t hmit ¥addethaethyl ga4{@- | ayer was dried over MySO4, filtered and

I):J?flramcmggﬁg% F en)llg g};f @n] r wr% a&n{o%eﬁrz]gﬁeﬂﬁﬂnhgéle) %‘ér.boxyl ate (243
ng, 15 52%. Mﬁas Fﬁéﬁf&é&%‘{‘% ﬁ%aée POSEIMA” 50| yt i on of
2- ami no- 5- bronwmmanate(ﬂﬁemgamaﬂaﬂrvqmmﬁovah{g%fﬂteredmmbmd chlori de

L;teﬁt IedZWI( Zb['(“ P chtotivdgRaph SR Bfca gl 190 N(4-bidthoBitephehPi-(3@-[(-n  Was added
y

but y! arm nosul { BREVSHREYIR T IERoV R R PRAHTARAL C8 208  a e (20
ng, 0.064 nmofound &gGiI)BNAS MRDU584.was stirred at rt overnight, quenched
Wi th saturated aqueous potassium sodiumtartrate. The organic | ayer was
dried over My fij tered, evaporated and refluxed in 2 niL
oftrifluoroace for 30 mn. TFA was then evaporated and HPLC (C18
reversed pA8ise) eluting with 0.5% TFA in 25 H2Q' CH3CN gave N (5-br onmo- 2
pyri di nyl) - ( 2- H-(f-pizthoxyphenyl)-N’-(4-[(2-aminosulfonyl)phenyl]phenyl)-maleamic amide

am nosul f onyl ) phenyl ] phenyl caxbonyl am no) pyri di nyl - 3-car boxam de (17 nyg,
48% . M found for C24Ht 9Br NsO4S (M+H) +: 552. WD 01/ 19788 PCT1USOQ 25196
95 Exanple 34 N (5-chloro-2-pygd,Auny!)-(2-4-[(2-

am nosul fonyi ) phergl | nyksar gagyl anuno) pyri di nyl - 3- car boxam de. 5 S02NH2
Hi C o R & ) /

HN O

OMe

A. Preparation of N-(4-methoxyphenyl)-N’-(4-[(2-tert-butylaminosulfonyl)phenyl]
15  phenyl)-maleamic amide,

To a solution of commercially available N-(4-methoxyphenyDmaleamic acid (100 mg,
0.452 mmol), triethylamine (0.126 mL, 0,906 mmol) and 4-(2-tert-
butylaminosulfonylphenyl)aniline (138 mg, 0.454 mmol) in anhydrous DMF (5 mL),
20 BOP (260 mg, 0.588 mmol) was added. The mixture was stirred at room temperature
overnight, Water and EtOAc were added. The organic phase was separated, washed
with H20, then with 5% NaHCO3, dried over Na2S804, concentrated in vacuo. The
residue was purified by HPLC using a gradient of 20% CH3CN in H2O (containing
0.1% TFA) to 100% CH3CN over 80 min. Fractions containing the desired product
25  were pooled, and lyophilized to give a powder (70 mg, yield: 31%). MS 508 (M + H).

B. Preparation of N-(4-methoxyphenyl)-N’-{4-[(2-aminosulfonyl)phenyl]phenyl)-
maleamic amide.



To A.solution of 2-am no-5-chloropridine (32 ng, 4.0 equiv) in 5 nL of
nmet hyl ene chloride treated with AlMe3 (2Min hexane, 0.65 nL, 20 equivV)

for 30 mi rwoasn1¥skled 10 net hyl 2-(4-[(2-t PCT/US00/25196
but yl am nosul f onyl ) phenyl ] phenyl car bonyl ) am nopyri di ne-3 car boxyl ate (30
ng, 0.064 mmol, | equiv). The mxture wo& stirred at it overnight,

quenched with sat ur at ed aqueous E otassium sodiumtartrate. The _organic

| ayer was drmmmdw VA -@olidtsrt-hutylaminesulienyahedlli n 2 ni of
trifl uoroacet pengl)nthidamic anﬁ&b (40 ing, thmswveﬂ\mp‘BAdB efl)AndasPLC ( C18

[\f"erse‘j phas&im&edgé th JExﬁsghPTi?K%Qlf&QVe@ﬂl%cuo The
(5-chloro-2-pyri |ny
o P HPLG Hine s emdispf S% GHACN RO sontaining (21 my,

am nosul f onyl
66% . M5 $ou0d% 'I‘FA)%QS%CHSHDM(:( 60ihin: Fra&ib@s cdmtaining the d&sire@ Product

2* m( ﬁogLf’][fgnslwgg% sKiTiZeli % give a powder (18 mg, yield: SIMSI2MAE) L
H ~Br WD 01/1 ﬁﬁ‘{ BRRDGE 1190 ety m e B (e,

2- ani no- 5- br ofro Bz W2 (@63, T =RHz)AT-60 %20 (p, I, GBOiARyper@Hh B 4sHbrs, chl or i de
treated with VB9 hh.n hexane, | nL, 20 equiv) for 30 rain was added 3-

(4-[(2-t- tl) yI am nosul fonyl ) phenyl ] phenyl car bonyl ) am nopyri di ne- 2- car boxyl a
te (46.7 % equiv). The mi xture was stirred at rt overni ght, quenched

wi th saturate ous potassiumsodiumtartrate. The organic |ayer was
dried over MgSH4, filtered, evaporated and refluxed in 2 nL of

B e e e
(5-brono- 2- pyridinyl) - (3 4-((2

am nosul fonyl ) phenyl ) phenyl car bon I"am no) pynd| nyl - 2- car boxani de (29 ny,
53% . 10 found fﬂr C24H19%r S (MtH) *: 552. Exanpl e 36 .

QQ

Q

Br

15
A. Preparation of N-(4-[(2-tert-butylaminosulfonyl)phenyl] phenyl)maleamic
methyl ester.

To a solution of commercially available maleic acid monomethyl ester (277 mg, 2.13

20  mmol), 4-(2-tert-butylaminosulfonylphenyl)aniline (648 mg, 2.13 mmeol) and
triethylamine (0.593 mL, 4.26 mmol) in CH2CI2 (20 mL), BOP (1.13 g, 2.55 mmol)
was added. The mixture was stirred at room temperature overnight. More maleic acid
monomethyl ester (50 mg, 0.385 mmol) was added. It was stirred for 3 hours. The
CH2CI2 solution was then washed with sat. NaHCO3, 1N HCI and sat. NaClL The

25  solution was dried over Na2SO4, concentrated in vacuo. The residue was purified by a
silica gel column using a gradient of 10-40% EtOAc in hexane as solvents, to give the
titled compound (360 mg, yield: 41%). MS 361 (M + H - ‘Bu) and 439 (M + Na).



N-(5-chloro-2-pyridinyl)-(2-4-1(2- 15

am nosul fonyl ) phenyl ] phenyl car bonyl am no) pyri di nyl - 3-carboxanfde. H2 y H
A To A soMQ#ae78ef 2- ami no-5-chloropridine (51.2 ny, 4rOT/A@S2sM6in 5 ni
of nethylene chloride treated with AII\/E (2Min hexane, | nmL, 20 equiv)
for 30 mn was added 3 20

(4-[(2-t-butyl am nosul fonyl ) phenyl ] phenyl car bonyl ) am nopyri di ne- 2- car boxyl a

te (46.7 ng, .| nBiepardtiongff Nv(}-brobitpheryRNIF(d-[(BammindsulfongTiplhylighe@der ni ght ,
quenched with sat upgfedi-amifeous potassium sodiumtartrate. The organic

| ayer was dried over MSO4, filtered, evaporated and refluxed in 2 ni of
trifluoroacetic acid for 30 mn. TFA was then evaporated and HPLC (C18
rever sed phase)Todlsglutiomofd-bromeandive (33Ang, 6. SZSHHWiﬁ:EHQNZQ(amL) &t room

(5- chl or 0- 2:5py nérkfickities, thirde Iklﬁx%hmm(osz 20Mmhexane,164 1) was adde

am nosulfonyl)%g%eéﬁ 3 car o am (}33 ny,
64% . MS foun WHW&W‘P@SOU 25196
97 Exanpl es SNM(MWMSH@W m&oﬂhﬂ@nﬁ)m&ammehyl&ﬂeﬂwm\mg,e pr epar ed
using the pr oce&iammmraa&adme@mﬁﬁﬁ%en&@at%ﬂt Tht 0 H H I

e
:\/é ?Ml*‘;') O NEEE(%&&%@W%?W@F@ %ﬁagg éﬁﬁé@w(ere aln_i‘zled and ( M) :
1 organic phase was separated, dried over Na2SO4, concentrated in vacuo, The residue
was dissolved in TFA (4 mL). It was allowed to stand at room temperature overnight.
TFA was removed in vacuo, The residue was purified by HPLC using a gradient of
5% CH3CN in H20 (containing 0.1% TFA) to 95% CH3CN over 60 min. Fractions
containing the desired product were pooled, and lyophilized to give a powder (8 mg,
15 yield: 6%). MS 500 and 502 (M + H), 522 and 524 (M + Na). ‘H NMR (CD30D)
8.09 (d, 1H, =8 Hz), 7.68 (d, 2H, ] =8 Hz), 7.64-7.28 (m, 9H), 6.45 (AB type,
2H).

Examples 44 and 45
20

Preparation of N'-(5-bromopyridin-2-yI)-N*(4-{(2-aminosulfonyl)phenyl]
phenyl)-2-methylmaleamic amide and N'-(S-bromopyridin-2-yl)-N*-(4-{(2-
aminosulfonyDphenyl]phenyl)-3-methylmaleamic amide.

SONH, - SO,NH,

% r =1~

N

Br
25 Br

A. Preparation of N-(5-bromopyridin-2-yl)-methylmaleimide.
A mixture of citraconic anhydride (1.00 mL, 11.1 mmol) and 2-amino-5-
bromopyridine (1.93 g, 11.2 mmol) in toluene (60 mL) was heated to reflux overnight.



N- (4- brono- 2-ni trophenyl ) -(2-(4-[(2- 10

nmet hyl sul f onyl ) phenyl ] phenyl car bonyi ) am no) phenyl car boxam de. \ sow I~ | H
02 O Stepwoo/I788 xt ure of net hyl 2-am nobenzoate (150 RGI/USRATHH6, 1.0
equiv), 4-[(2- nethyl sul fonyl)phenyl]benzoic chloride (294 ng, 1 equiv),
pyridine (3 nmL) in 10 nL of dichloronetlane was stirred at rt overnight,
washed with H2O. The organic | ayer 15 was dried over S, filtered and
evapor at ed. FiThesplutionayas cepied-dowi, filtered. The filtrateiwas gongentsaiod i yacuo to give -
2- (4-[ (2- met hykelid @40g] yigldeTigh)] MS26Y 269N+ Hami nobenzoate (250 ng, 54%.
M5 found for C2SH27N2G6S (MHH) " : 467. Step 2: To a solution of

4-brono-2-ntroaniline 3, , 0.2. wa2.0 equiv).inb 20 mL of

met hyl ene chi B Prggarg ( E{T?%TF%W°W%L)M‘?(4@R%H%@L@WDH¥@YB paeyDy) for 30
, i1 WO 0151928t3Ghlea0adidt a6d NSG-bromopyridin-2edt-(4fi@hy| 2- (4-[(2

met hyl sul fOWhﬁlHBﬁﬂ%h%lﬁBﬁ@ﬁMpﬁ%b%%ﬁﬁkﬁ%ﬁW e (46.6 ng, | equiv. The

m xture was stirred at rt overnight, quenched wth saturated agueous
potassium sodiumtartrate. The organic |ayer was dried over MySO4,

filtered and &otissomtioniof H(2rimindsulionylphenybgniling(p.130 250.6850amgR in gave
N- (4- br ono- 2- CHRCEA1E L)) ht roém teinpetature, trimethylaluminum (2.0 M in hexane, 2.00 -
et ey fl@%b@%@-ﬁ@&%ﬁ%ﬁ%ﬁ%& A SR ol 0. 1S
N- ( 4- met hoxy pPRERs/Auf thersolption. ftavag siverdefor 30mip; 4 selutian of NHESrrpmopsgidingri ¢ ani de
802NH2 H HH })-methylmaleimide (0.122 g, 0.457 mmol) in CH2CI2 (5 mL) was added. It was

stirred for 1 hour, during which time the precipitates started to dissolve, and the

solution became clear. It was stirred for another 2 hours. IN HCI was added to

15  neutralize the solution to pH 2-3, which resulted in precipitation. The precipitates

were collected by filtration, dried on vacuum. The precipitates (75 mg, yield: 32%)

were a mixture of 2-methyl and 3-methylmaleamic amide isomers in a ratio of 1 : 5.

MS 515 and 517 (M + H), 537 and 539 (M + Na).

20  Example 46

N-(5-bromo-2-pyridinyl)-(2-(4-[(2-
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-nitrophenylcarboxamide.

Step 1: A solution of 2-amino-4-nitrobenzoic acid (182 mg, 1 mmol, 1 equiv) in 10
mL of methanol was treated with thionyl chloride in portions until complete reaction.
The solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To
the solution were added 4-[(2-t-butylaminosulfonyl)phenyl}benzoic acid (330 mg, 1



HN O OV A Preparation of N (4-nethoxyphenyl)-N-(4-[(2-tert

but yl am nosul fonyl ) phenyl) 15 phenyl)-mal eam ¢ am de. To a sol ution of
conmrer ci al lwoavmrssabl e N (4 met hoxyphenyl ) mal eam ¢ aci d RCIOB00i25196 0. 452
mmol ), triethylamne (0.126 nL, 0.906 mml) and 4-(2-tert-

but yl am nosul f onyl phenyl ) aniline (138 nggy 0. 454 mmol ) in anhydrous DVF (5
m.), 20 BOP (260 ng, 0.588 mmol) was added. The m xture was stirred at room
tenperature ovqiﬁvf)lawrocm%rmla,ndeﬁtn@AThem&ngdﬂﬂ&evﬁbﬁnmﬂgam ¢ phase was
separat ed, waspaghy $ Bditch g wal (Wi EOUE TR 2S04,
concentrated in va re5| url u mgq a grad| ent
of 20% CH3CN i freps %Y?P ief qygr 94%?%&3”9 %@MG@

Fractions cont meﬁyk&g(&[tﬂet-muﬁmmdsuﬁomd)phmyﬂﬂnmﬁcabqnpbdmdenbbmw| I i zed to

give a powdgr {49 421 PisGound KoC, HyiN,6 &M sf.- B. Preparation of
N (4- met hoxyphgnyl Ng?j 4- ‘(’2 am rosul fé70nyl+;ﬁghenyl ] phenyl)- mal eam ¢ am de.

WO 01/19788 PCT/ US00/ 25196 99 The conpound N

( 4- met hoxy phen§tep 21To- A dolfitiop-of 3 ramirer-hrosnpridine (I 35omg; 14)0xiquivyin]5 mL of

grlegalle é trrgl S?gtr?emﬁmml&ﬂgu%dvmme} (zm?%wm%sqlmﬁweaﬁfﬁﬁ%ﬁat)n ;2 \glas
| ved, in vacu

The residue vva f}a&ﬁ,ﬁg}gbgﬂ]@ﬁgﬁ gj% ﬁ&ﬁ?%l}?gﬂnga%?/‘ " Heo

(cont ai ni nd05 uitre M(lQW@AMW@rWWFWQ%ﬁ§Vm&| ning the

des: (rjedS%;)g;JctIuenmﬂmmeﬂhﬁdd aduidbus|pyassiint $odich tadra@i Tie oag@&w%@rwésl84gg1( o

I e r.s,

|yW 10. 28 (br. S d'q@l% é%‘éé%’ ?‘?’fﬁgﬁrﬂéﬁ‘gﬁ?“b@'?ﬂw %@ "‘égdl]i? .60 -

7.20 (m 9H), fhen evappratedanddIRLC (C18 reversgd phasey gJuting with § /010

Exanpl e 43 TFA in H20/CH CN gave N-(5-bromo-2-pyridinyl)-(2-(4-{(2-

N (4- br omop§ienyhihsditodylphdng THEhyl bt} Siiih) ANGRM It B/ GRskraiaE 423, ¢ am de.
SCG2NH2 36%). MS found for C,;H,,BrN,O,S (M+H)*: 596.

Examples 47-49
The following compounds of Examples 47-49 were prepared according to the
20  procedure described in example 46.

Example 47 Example 48 Example 49

MS (M+H): MS (M+H): MS (M+H):
352 596 552



HHH O_ N/ / HNO 15 Br A Preparation of

N-(4-[ (2-tart-butyl ani nosul fonyl)phenyl ] phenyl)nmaleamc nethyl ester. To
a sol uti orwofer/eystrerci al |y avail abl e mal ei ¢ aci d nononePEPUSEEASE6 (277 ny,
2.13 20 nmol ), 4-(2-tert butyl ami nosul fonyl phenyl)aniline (648 ngy, 2.13
mml) and triethylamne (0.593 nL, 4.2@3mvol) in.CH2CI 2 (20 nlL), BOP (1.13
g, 2.55 mmol) was added. The m xture was stirred at roomtenperature
over ni ght. MEzampleS0c acid nononethyl ester (50 ng, 0.385 nmol) was
added. It was sti rred for 3 hours. The CH2C12 sol.ution was then washed

w th sat The 25 solution was dried over
Na2SO4, conceﬁ"ﬁp Fﬁ"é’@@’%ﬁm eS| due was purified by a_  silica gel
col umn usi ng amimesulfenypbeoyliphenylcarhanxbamipohd-amivophendesrbexamide. o gj ve the
titled congound (360 ny, yield: 41%. M5 361 (M+ H-'"Bu) and 439 (M+ Na).
W41119798 PCT/11SOQ 25196 100 B. Preparation of N

(4- bronmophenyl ) ~- N - (4-[ ( 2- ar ni pgsigofeny| ) phenyl ] phenyl ) - nmal eanmi ¢ am de.
To a solution of 4-bromanilingl ($3 ng, 0.543 mml) in CH2C12 (5 nlL) at
room5 tenperature, trinethylal 0m ¥(0482 nL, 2.0 Min hexane, 1.64 mol)
was added dropwi se. After the sol . NHz ed for 30 min at room
tenperature, conmpound N-(4-[(2 ter- b osul fonyl ) phenyl ]

phenyl ) mal eam ¢ net hyl ester (113 ng, O, nunol ) was added. The m xture
was stirred at roomtenperature for 2 ddi Me solution was neutralized
with INHC to pH 2-3. Water and CHZCI 2 we ded, and 10 organic phase

was separ at ed,AQidti%HoPWS ﬁ)@,ﬁ&@q)&n 1e In vacuo. The residue was

overni ght.. n&%@%ﬁ%ﬁﬁpﬂe@?ﬁi&%ﬁw “rwsf*# é“t“%ﬁ&@ carbORidcsE g{ggéTHPLC
using a gradi molorequwmm#mwmwhmwm &PR} g:t“chE‘S/&tCI-BCI\I

over 60 min. ER&IFHIONS The Olatile Wad'@apdiftedianditicrdsiguencus cedissoived in@OAd, and
l'yophiliz el% t Qvameﬁ%vxﬁ s&m &&umaHCO, and 1N NaOH. The organic layer was dried

over MgSO,, filtered and evaporated to give N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t-

butylsulfonyl)phenyl]phenylcarbonyl) amino)-4-aminophenyl carboxamide, which

was refluxed with 2 mL of TFA for 1h. After removal of TFA by rotavap, the residue

was purified by HPLC (C18 reversed phase) eluting with 0.5% TFA in H,O/CH;CN

15  to give N-(5-bromo-2-pyridinyl)-(2-(4-[(2-
aminosulfonyl)phenyljphenylcarbonyl)amino)-4-aminophenylcarboxamide (47 m g,
84%). MS found for C,;H,,BrN,O,S (M+H)": 566.

Example 51
20

N-(5-chloro-2-pyridinyl)-(2-(4-[(2- |
aminosulfonyl)phenyljphenylcarbonyl)amino)-4-aminophenylcarboxamide.

| NH >
H: | Ny

SO ,NH 2




15 yield: 6%. M 500 and 502 (M+ H), 522 and 524 (M + Na). “H NVR ( CD3CD)
8.09 (d, 1H, J =8 Hz), 7.68 (d, 2H, J =8 Hz), 7.64 - 7.28 (m 9H), 6.45
(AB type, XNQoAL®BAV1ies 44 and 45 20 Preparation of PCT/US00/25196

N (5- bromopyridi n-2-yl)-N'-(4-[(2-am nosul fonyl ) phenyl ]

phenyl ) -2-met hylmal eami ¢ am de and N - (5tdgr onopyridin-2 yl)-N(4-[(2-

am nosul fonyl ) phenyl ] phenyl ) - 3- net hyl nal eam ¢ am de. 5Q2NH2 SO 2NH2 H3C H
H - - H CH N\ 7Thiscompounid wasifirepatisi-hccprding Br thE&procbreAlescEbeiin exanmpdensMS\

(5- bronopyri di %&,M{,,)czggé@)ds@gl@ﬁwng m xture of citraconic anhydride
(1.00 n, 11.1 nmmol ) and 2-am no-5-" bronmopyridine (1.93 g, 11.2 nmol) in

tol uene (60 nm.) was heated to reflux overnight. W 01/19788 PCT/ US00/ 25196
101 The sol uti dixamalgsdool ed down, filtered. The filtrate was concentrated
in vacuo tosgive a solid (2.10 g, yield: 71%. M5 267 and 269 (M+ H. B.
Preparation of N -a¢>- I ridin-2:y1)-NA- (4-[(2-am nosul fonyl ) phenyl ]
phenyl)- 5 2-ne 4?%?%‘?%2@5‘“%%@*%&% N - (5-bronopyridin-2-yl)-N4-(4-[(2_
am nosul f onyl ) perinesuiforsdiphbenyllphenyloathongdaminp4-ani de. To the sol uti on of

4- (2- am nosul f anethylatfoyylamintdphéfyldatbokdmide. 0. 685 mmol) in CH2Cl2 (10 nl)
at roomtenperature, trinethylalumnum (2.0 Min hexane, 2.00 10 nL, 4.00
nmol ) was-added dropw se, during which tinme, white gel-like precipitates
came out the solution. It was stigxrsednipr 30 min. A solution of

N (5- bromopyri di n-2- yl)-net hyl @ imde (0,122 g, 0.457 mol) in CH202 (5
m.) was added. It was

NHSO.Me

10
A solution of N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t-
butylsulfonyl)phenyl]phenylcarbonyl) amino)-4-aminophenyl catboxamide (62 mg,
0.1mmol, 1 equiv) in 3 mL of CH,Cl, was treated with MsCl (23 mg, 2 equiv) and
TEA (0.5 mL) at 1t for 4 h. The mixture was washed with water and dried over

15 MgSO,, filtered and evaporated. The residue was refluxed with 2 mL of TFA for 1h.
After removal of TFA by rotavap, the residue was putrified by HPLC (C18 reversed
phase) eluting with 0.5% TFA in H;O/CH,CN to give N-(5-bromo-2-pyridinyl)-(2-(4-
[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-
methylsulfonylaminophenylcarboxamide (33 mg, 52%). MS found for

20 C,H,BIN;OS2 (M+H)": 644.



stirred for 1 hour, during which tinme the precipitates started to dissolve,
and the solution becane clear. It was stirred for another 2 hours. I N HCL
was added WO o/®78utral i ze the solution to pH 2-3, whi clRCrasol/2sed i n
precipitation. The precipitates were collected by filtration, dried on
vacuum The precipitates (75 ng, yield:1032% were a m xture of 2-nethyl
and 3-nethyl maleam ¢ am de isoners in aratioof 1 : 5 M 515 and 517 (M

+ H), 537 andExd@fipl¢hd + Na). 20 Exanple 46
N- (5~-brono- 2-pyridinyl)-(2-(4-[(2-

am nosul fonyI ) I C am no) - 4-ni t r ophenyl car boxam de. SO2NH2
Q OdcyNO2 I_Jf?s‘e% éFgB“\i(‘h %‘&3{%}@ on of 2-am no-4-nitrobenzoic acid (182
ng, 1 mol, 1ampnsulﬁonyl)phéhyllpheno'lcarmuﬂmlnoh&s treated with thionyl

chloride i§ pPaietiiyNalohylhminopRiiyicaitoxamfdel i ON.  The solvent was evaporat ed
and the residue was dissolved in 10 nL of pyridine. To the solution were

added 4-[ (2-t-butyl am nosul fonyl ) phenyl ] benzoic acid (330 ng, 1 WO 01/19788
PCT/ USOQ' 25196 102 equiv) and PCOC 3 %8 93 ni, 10 equiv). The resulting

m xture was stirred at rt over tienched by sl ow addition of water,
and extracted with Et OAc. The S Iayer was dried over MgSH4, filtered

, N2 Anihddmb
but )| am nosul f onyl ) phenyl ) phenyl car bony 4-ni'trobenzoate 5 (430 ny;

84% . M found for CnH26N307S (Ml 3}' ' : “B&2Z~Btep 2: To A solution of
2-am no- S- bronopri dine (135 ng, 4. 0 equi IS nmL of nmethylene chloride
treated with Al Me3 (2M i n hexane, m., 10 v) for 30 mn was added
met hyl 2-(4[ (2:1 but mnosulfon %8 | car. | }am.n

ni t r obenzoat eﬁ"f Wé‘“g TY" %F‘\r};{ $$ﬁ°§“%%§m8@1 %‘g'&gl

over ni ght, qfwn@fm@zMN&a‘izMHéd%(meous pot assi um sodi umtartrate. The
organic |layer was dried over MgSO4, filtered, evaporated and refluxed in 2

mL of triflbuo%ﬁé_ﬂ: acid for

N —_(5-bromo-_-2-pyridinyl)—(2-(4-[(2—
aminosulfonyl)phenyljphenylcarbonyl)amino)-5-aminophenylcarboxamide.

SO2NH2

This compound was prepared according to the procedure described in example 50.
MS found for C,;H,,BrN;O,S (M+H)": 566.

15



30 min. TFA was then evaporated and HPLC (Cl18 reversed phase) eluting with
0.5% TFA in H330ICH CN gave N-(5 bronpo 2-pyridinyl)-(2-(4[(2 15

am nosul f onWwQ @hersyl j phenyl car bonyl ) at ni no) - 4 ni t r ophenyPCEHUSWR5N% de (42

my, 36% . M found for CH19Br NSO4S (M+H) +: 596. Exanpl es 47-49 The

foll owi ng conpounds of Exanpl es 47-49 weigg prepared according to the 20
procedure described in exanple 46. 502NH2 2NH2 SC2NH2 Pi | ~ H Noe 4)aN>2
No2 H Ntl H IExafplelS5ti a 47 Exanple 48 Exanple 49 M5 (MtH): M5 (MtH): MBS
(MrH): 552 596 552 WD 01/19788 PCT/ USOQ 25196 103

N (5- brono- 2- pyLi di pyl ) - (2-,(4- _

am nosul f onyl )pgég'ﬁg%b‘%%'&myﬁ'ﬁ"ﬁim no) - 4- ami nophenyl car boxam de. 5
502NH2 NH2 H Ansivbsuiforyl)pbényliphényloavhnnyDarpipo)-5Hamjiophéylcarbgxamide.

but yl sul f ony ) phenyl ] phenyl car bonyl ) am no) - 4-ni trophenyl car boxam de (65
ng, 0.1 mol,1 equiv) in 10 nL of EtOAc was treated with SnCl 2. 2H20 (90 m
g, 4 equiv) at sopkHf or 4 h. The volatile was evaporated and the residue
was redi ssol ved Et OAc, 10 washed with saturated aqueous NaHCO3 and I N
NaOH. The organi i wgs dried over MgSO4, filtered and evaporated to
give N-(5 brono-2-p | ) 2-(4-[(2-t-

This compound was prepared according to the procedure described in example 50. MS
found for C,;H,,CIN;O,S (M+H)": 522.

10
Example 56
N-(5-bremo-2-pyridinyl)-(2-(4-amidinophenylcarbonyl)amino)-
phenylcarboxamide.

15

Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (292 mg,
1 mmol, 1.0 equiv), 4-cyano benzoyl chloride (165 mg, 1 equiv), pyridine (3 mL) in
10 mL of dichloromethane was stirred at rt overnight, washed with H,O. The organic

20  layer was dried over MgSO,, filtered, evaporated to give N-(5-bromo-2-pyridinyl)-(2-
(4-cyanophenylcarbonyl)amino)-phenylcarboxamide (349 mg, 70%). MS found for
C,H,,BIN,O, (M+H)"; 421.



but yl sul f onyl ) phenyl ] phenyl car bonyl ) am no) - 4- am nophenyl car boxam de,
which was refluxed with 2 nL of TFA for Ib. After renoval of TFA by
rotavap, tWOMBYBHue was purified by HPLC (Cl8 rever sedCmemssis| uti ng
with 0.5% TFA in H2O' CH3CN 15 to give N (5 brono-2-pyridinyl)-(2-(4-[(2-
ami nosul f onyl ) phenyl ] phenyl car bonyl 18#i no) - 4- ani nophenyl car boxani de (47 ng,
84% . M found for C2SH21Br N5sO4S (M+H) +: 566. Exanple 51 20
N-(5-chloro-2-pyridinyl)-(2-(4-[(2-

am nosul f dStep 2: ghstvegth o HEM(E) was Hubbigd theougina P Clsotution ofiNeSipranax-20x ami de.

SCENC | pybiahig(z-H-GyahdphMiichidoh MebiindiphbiyRafoR i 28 ot ofitudog onpound v
prepared ac ord| %‘Q‘%l rocedu@a descri begrrgf %a found for
C25H21C1NG % %Fﬁﬁ nyI) (2-(4-[(2-
am nosd f mwgnonm!e qegﬂmwummtmymmomum acetate (40 mg) in 1

met hyl sul flﬂriuémmeém VR AE THONEAL wis rembyeddbRdddd { Sr 10 A

solution of Nl %ﬁﬂ@&%&&%ﬂi’n@ Whd putificd 65 HPEC {C18 reversed phase)
eluting with 0.5% TFA in H;O/CH,CN to give N-(5-bromo-2-pyridinyl)-(2-(4- -
amidinophenylcarbonyl)amino)-phenylcarboxamide (31 mg, 70%). MS found for
10 C,H,BiN,O,(M+H)": 438.

Examples 57-86

The following compounds of Examples 57-86 were prepared according to the
15 procedure described in example 56. '

Example 57 Example 58 ~  Example 59 Example 60
MS (M+H): MS (M+H): MS (M+H): MS (M+H):
466 521 508 494

Example 61 Example 62 Example 63 Example 64

MS (M+H): MS (M+H): MS (M+H): MS (M+H):
452 454 468 492



butyl sul fonyl') phenyl | phenyi car bonyl) am no) - 4- am nophenyl carboxam de (62

mg, O. Immol, | equiv) in 3 nL of CH2Cl2 was treated with MsCl (23 ng, 2

equiv) and WKEWWTBBS m) at rt for 4 h. The m xture was vesem, ydosh wat er

and dried over 15 MgSO4s filtered and evaporated. The residue was refl uxed
with 2 nL of TFA for |h After renovalggpf TFA by rotavap, the residue was

purified by HPLC (CI 8 reversed phase) eluting wiwth 0.5% TFA in H2Q CH3CN
to give N-(5 brono-2-pyridinyl)-(2-(4-

[ (2-ami nosul fonyl) phenyl] phenyl car bonyl )am no) - 4-

met hyl sul f onyl agj 52% . Ms foupnd for 20

N- ( 5- chl or o- R_py
am nosul f onyl ) phenyldg -4- 5

met hyl sul f onyl am nophs SOZNHZ H Ni#QgMe HN~ T S corrpound
was prepared according @ the procedutle described U exarrpl e 53. f ound
for C2HH29CI N5O6S2 (M+H) ' ™ 600. 10 Exarfpl e 54 B
N (5- brono- 2-pyridin I)-(2 (4-1(2-

am nosul fonyl) heny| cExdmply 6§ am nogxsmgigignophenyl g mg@ de. SO2NH2
NH2 H ~ N Br 5 This conpound was prepared accordi ng toﬁéxm procedure
described in B0, MS (M+H): MS (M+H): MS (M+H):

506 520 524

MS (M+H): MS (M+H): MS (M+H): MS (M+H):
5 521 - 507 476 480
oo, :
H M
ey ﬂ@( U“\@T S
H "
> e >
Example 73 Exampie 74 Example 75 Example 76
MS (M+H): MS (M+H): MS (M+H): MS (M+H):

477 463 422 477



M5 found for C25H21Br NsO4S (M+H) +: 566. WD 01/ 19788 PCT/ USOQ 25196 106
Exam I ne55 N (5-chioro-2-pyridinyl){2-(4-1(2 am nosnl fonyl)pli

enyl j phenywoaimeyss/| ) ani no) - S- ami nophenyl car boxami de. 5 PCOUSSHR25H6| NH2 H
Thi s conpound was prepared according to the procedure described in exanple’
50. M5 found for C, SH21CI NSO4S ( MtH) +:10922. 10 Exanpl e 56

N- ( S- brono- 2- pyri di nyl) - (2-(4-am di nophenyl car bonyl ) am no) -

phenyl carboxam de. 15 HH H Br Step 1. A mxture of N-(5 ’
br ono- 2- pyri di nyl ) - (2-am no) phenyl car boxam de (292 ng, | mol, 1.0 equiv),
4-cyan benzoyl chloride (165 [ pyridine (3 mjw) in 10 nL of

di chl or onet hanesyfss .:‘ N80 The organic
20 | ayer was @i 7
N- ( 5- br ono- 2- pyr|d| Nydey
(349 ny, 70% . MS found
PCTI US00/ 25196 107

Example 77 Example 78 Example 79 Example 80

MS (M+H): MS (M+H): : MS (M-+H):
464 410 2443 D 462(M »




Step 2: A streamof HCl (g) was bubbl ed through a 0OC sol ution of

N-(5- brom) 2- ?/I’I di nyl)-(2-(4-cyanophenyl car bonyl ) am no) - phenyl car boxam de
(49 ny, “fﬁfg‘?'ml n 5 nL of methanol until saturation. PChHESWRILEr € Was
stirred at rt overnight and 5 evaporated. The resulting residue was treated
wi th ammoni um acetate (40 ng) in 10 m pmt hanol at reflux tenperature for
2 h. The solvent was renoved at reduced pressure and the crude benzam di ne
was purified by HPLC (C18 reversed phase) eluting with 0.5%TFA in

H20/ CH3CN to give [

example 56. HH Me2N
Exanpl e 57 Exanple 58 E p

(MrH): 466 521 508 494 H I\/D—|HHO—|NIQHI\/BO—|I-(~HI,0-HHHHir
gr er Sanple 61 Ex 2 E nmp anpl e M+H) : . M5
or o1 Sl o 61 Exggil 7 E R B ¢ Rl Wbl

MS (M+H): 408  MS (M+H): 22 MS (M+H): 450  MS (M+H): 462

MS (M+H): 394 MS (M+H): 491

5 Example 87
N—(S-bromo-z-pyridinyl)—(2—(4—(2-imidaz'olinyl)phenylcarbonyl)amino)—
phenylcarboxamide.

HI I
l/
10 Br

A stream of HCK(g) was bubbled through a 0°C solution of N-(S-bromo-2-pyridinyl)-
(2-(4-cyanophenylcarbonyt)amino)-phenylcarboxamide (49 mg, 0.1 mmol) in $ mL of
methanol until saturation. The mixture was stirred at rt overnight and evaporated. The



452 454 468 492 WD 01119788 PCT/USOQ' 25196 108 0" H HHHH I~1, I, 1
Br r Br or E811nple 65 E~ Exanple 67 E ple 6g M (MtH): M5 (MtH): M5
(MtH) : VB WOHY9788 506 506 520 524 HH O f/ o |, |, N HPCI/US00{2519y [ /
Exam |le 69 Exanple 70 Exanple 71 ple 72 M5 (MtH): M5 (MtH): MS (M+H):
(EXM’rH)I 5521507476480 HHI Mml f/ \ M f/\ HHHH d&le 73
a e 74 maple 75 Exanpl e (M H) M- MS (M-

477 263 42 TeHRREWSIERED %Wf@f%l\@iwmﬁomﬁé‘mw“ (M

reflux temperature for 2 h. The solvent was removed at reduced pressure and the

crude benzamidine was purified by HPLC (C18 reversed phase) eluting with 0.5%

TFA in H,O/CH,CN to give N-(5-bromo-2-pyridiny1)-(2-(4-(2-

5  imidazolinyl)phenylcarbonyl)amino)-phenylcarboxamide (41 mg, 89%). MS found
for C,,H,;BrN;O, (M+H)": 464.

ad‘
NG

Examples 88-96

10  The following compounds of Examples 88-96 were prepared according to the
procedure described in example 87.

MS (M+H): 478  MS (M+H): 492 MS (M+H): 478 MS (M+H): 492

MS (M+H): 434 MS (M+H): 448  MS (M+H): 434 MS (M+H): 448

MS (M+H): 420




1HHOHI HI H I H~1~ HG1~ a Exanple 77 Exanple 78 EXanple 79
Exanple 80 M5 (MtH): M5 (MtH): M5 (MtH): MS (M+H): 464 410 448 462 WO
| ~PET/UBNOI25196 Cr
408 M5 (MHH): 22 M5

01/ 19789 PCWdBnO®s85196 110 HHH M 82 Het I~ H I
Exanpl e 81 Exanpl e 82 Exanple 83 Exanple 84 M5 (MtH):
(MeH): 450 MS (MtH): 462 HH H I~ H ~y {12 H 1~ H cl

r Cl Exanple 85

Exanple 86 M5 (MtH): 394 Ms (MtH): 491 5 Exanple 87 N-(S-brono-2

pyridiuyl)-(2-(4-(2-imdazolinyl)phenyl carbonyl)am no)- phenyl car boxam de.
10 Br A strea%@(g) was bubbl ed through a 0OC sol ution of N (5-brono-2
pyridinyl)- (2-(4-cyanophenyl carbonyl)am no)-phenyl carboxam de (49 ng, 0.1
nmmol) in S nL of nethanol until saturation. The m xture was stirred at rt

overni ght and N4breme?:pyridiayIN2-G154ctranlybpirnyicatyopyhaaino)-
5 phenylcarboxamide.

A mixture of N-(S-bromo-2-pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)-
phenylcarboxamide (49 mg, 0.1 mmol) and sodium azide (67 mg, 10 equiv) in S mL

10  of DMF was heated at 100°C for 24h. The reaction mixture was diluted with EtOAc,
washed with water, dried, filtered and evaporated. The residue was purified by HPLC
(C18 reversed phase) eluting with 0.5% TFA in H,0/CH,CN to give N-(5-bromo-2-
pyridinyl)-(2-(4-(5-tetrazolyl)phenylcatbonyl)amino)-phenylcarboxamide (33 mg,
65%). MS found for C,.H,,BrN,0, (M+H)": 464.

15

N-(5-bromo-2-pyridinyl)-(2-(4[-[1,1-doxo(1,4-thiazaperhydroin-4-

yl))iminimethy]phenylcarbonyl)amino)-phenylcarboxamide and N-(5-bromo-2-
20  pyridinyl)-(2-(4-[1-oxo(1,4-thiazaperhydroin-4-

yD)iminimethy]phenylcarbonyl)amino)-phenylcarboxamide.




111 resulting residue was treated with ethylene diamne (40 ng) in 10 m

nmet hanol at reflux tenperature for 2 h. The solvent was renoved at reduced
pressure W@ 0/HE88 cr ude benzani di ne was purified by HPLECTOs@/2s®6er sed
phase) eluting with 0.5% TFA in HaQ CH3CN to give

N- (5- bromo- 2-pyridinyl)-(2-(4-(2 5 113

I m dazol i nyl ) phenyl car bonyl ) am no) - phenyl car boxam de (41 ng, 89% . M found
for QlHlQBrNséZ“—"‘M gwmoécm)&m!a-(ww-man@yﬂmw ng conpounds of

Exanpl es 88- QQI)Mnmemymﬁdrmymﬂnﬂ@hé@léa%xaﬂﬁem%ﬁ ©.19RMm60 iaagd i n

exanpl e 87. Ngnd3 Iﬁx l e 88 Exanpl e 89
al e 90 Exanple 91 ;?f»fgm" ?‘ BJeaCUPRI RS (MrH) : 492
M\ | / H H | Aivenchedwith splid Na,§,Q;. cﬂthqufml%ﬂqlhmrsm)elugagaanpl e 93
Exanpl e 945 Exwith 05S%TFA/ R H)O/EH,CN gabve IMS(S(tvbthd-2-pyAGindiip( J-déRf1 M5 (MrH) :
éjgl el 9? C1 W@dﬁﬁnﬂ@lﬁ%e&%ﬂmw&ﬂ%y}%%) E’ﬁ%ﬁ& oxamsl&'e ?15 112
mg, 31%), MS found for C,,H,,CIN;0,S (M+H)": 512 and N-(5-bromo-2-pyridinyl)-
(2-(4-[1-0x0(1,4-thiazaperhydroin-4-yl))iminimethyJphenylcarbonyl)amino)-
phenylcarboxamide (20 mg, 41%). MS found for C,,H,,CIN,0,S (M-+H)": 496.

10
Examples 100-105

The following compounds were prepared according to the procedure described in
example 56 and example 87.
15

Example 100 Example 101 Example 102 Example 103
MS (M+H): 474 MS (M-+H): 502 MS (M-+H): 490 MS (M+H): 514

MS (M+H): 528 MS (M+H): 542




N- (5- brono- 2- pyridinyl)-(2-(4-(5-tetrazol yl)phenyl earbonyl )am no)- 5
phenyl carboxamde. HI . +~1,. HN'" Br A mxture of N (5-brono-2

pyri di nyl ) -8 of;fsrg8y anophenyl car bonyl ) am no) - phenyl car baecarisde2s¢ss® ny, 0.1
mmol ) and sodi um azide (67 ng, 10 equiv) in 5 nL 10 of DV was heated at
100C for 24h. The reaction m xture was #{{ uted with Et OAc, washed with
water, dried, filtered and evapor at ed. e residue was purified by HPLC
((Cl' S reversed phase) eluting with 0.5% TFA in H2O CH3CN to give

N- ( 5- br ono- 2- ﬁérigi %I)-(Z-M-(S
teirazol yl)phe yl ) am no) - phenyl car boxam de (33 ng, 65%. M found
for C20HL15Br N7Q2 (M+H) +: 464. 15 Exanple 98 and Exanple 99 N

( |5) ;)_r ono- 2- pKr INH{SWtanotRpyrid infl)l-(z;Ar-ﬂ?&ﬁf}ﬁsﬂfdnbi)%ﬂeipﬂﬂ?jy&ﬁgbw?xginl;))- o 20
y i m ni methy .00) - phenyl car boxam de an - br ono- 2-
pyridinyl)- %2- %%"’We,’ﬁ@{‘??@%?@'ﬁ%er hydr oi n- 4
yl ))i m ni met hyl phenyl car bonyl ) am no) - phenyl carboxamde. Hyy O(~ Oy ~ H
WO 01/ 19788 PCT/ US00/ 25196 113 A m xture of
N- ( 5- br onp- 2- pyrizdja9N¥- (2- (4- (1, 4-t hi azaper hydr oi n- 4-
ar bonyl ) am no) - phenyl car boxam de (48 ng, 0.1 nmol) and
'ge was stinted at rt for 12h. The reaction

.. Purification by HPL,C (C18 reversed
ri n H2Q' CH3CN gave
4l -[ 1, 1-doxo(1,4-

This compound is prepared according to the procedure described in example 27. MS
found for C,H,;BrF,NO,S (M+H)": 587.

10
Example 107

3-(2-(4-[(2-aminosulfonyl)phenyl]-2-fluorophenylaminecarbonyl-4-
aminophenoxy) benzamidine.
15

This compound is prepared according to the procedure described in example 17. MS
found for MS found for C,H, FN,0,S (M+H)": 550.

20



t hi azaper hydr oi n-4-yl))i m mret hy] phenyl car bonyl ) am no) - phenyl car boxam de
(15 ng, 311/6), M found for Cl4H'CA NS4S (MHHf : 512 and N

( 5- br ono- 2wEeymiBhy| ) - PCT/US00/25196
(2-(4-[1-o0xo0(1, 4-thi azaper hydroi n-4-yl))i m ni net hy] phenyl car bonyl ) am no)
phenyl car boxam de (20 ng, 419(0). M fousd for CuH' CINSG3S (M+H)'': 496.

10 Exanpl es 100-105 The fol |l ow ng conpounds ‘were prepared according to the
procedur e des@xampld 1081 exanple 56 and exanple 87. 15 HMH HOH | H~/ H

NHHF I / F I'\S/-E(E-(E-[ Aﬁﬁsn%wgn;hefyolpmh&okg& HbtaPbonyi-gxanpl e 102
Exanpl e 103 &’ : 4@1:1 . M-H) 502 MtH) : 490°MS (MtH): 514 " H
Q/ | F |/ F Smigophepoxy)benzamidine, o 104 Exanple 105 MBS (MeH): 528 NS (MH):
542 WD 01119788 PCTI USOCQ 25196 114 Exanple 106

N-('S- bromo- 2- pyri dionyl ) - (2-4-[ (2-am nosnl f onyl ) phenyl | phenyl car bonyl ami no) -
5 4, 5-di 1 uor op¥nyf car boxani de.

NH
5 This compoutzld is prepared according to the procedure described in example 18. MS
found for C,H,,FN,O,S (M+H)": 520.

Examples 109-114

10  The following compounds were preparéd according to the procedure described in
example 1 except that in step 4, NH,OH was used instead of NH,OAc.

MS (M+H): 502 MS (M+H): 560  MS (M+H): 547 ©  MS (M+H): 547

Example 113 Example 114
MS (M+H): 581 MS (M+H): 537




0z0c2 F F H | / Br This conpound is prepared according to the procedure
described in exanple 27. M5 found for CzH1, Br F2NAO4S (M+H) +: 587. 10 | x=le
107 3-(2- (4w @Aasmss nosul f onyl ) phenyl J 2-f 1 uor ophenyl am neCEUS0AyI06 4-

am nophenoxy) benzam dine. 15 SO2NH2 |/ NC- F I/ H This conpound is
prepared according to the procedure descrigbhed in exanple 17. M5 found for
M5 found for C26HZ, FNSO6S (M+H)"': 550. 20 WO 01/19788 PCTI US00/ 25196 115
Exanpl e 108 Example 115

3-(2-(4-[(2-am nosul fonyl ) phenyl ]-2-fl uorophenyl am nocar bonyl - 4-

am nophenoxy) %%%ggnrl}gbsuﬁgngen@ﬁben'zzoyl_"s\llm‘fllo) pﬁlgx%xy)benzylamine.

5 A mixure of 3-(2-(4-[(2-t-

butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile (53 mg,'o.l mmol)
(53 mg, 0.1 mmo], 1 equiv), 5 mg of P4/C (10%) in 10 mL of methanol was stirred at
rt under 1 atm H, atomosphere overnight. After filtration through a thin layer of Celite
and removal of the volatile, residue was refluxed in 2 mL of TFA for 1h, and purified

10 by HPLC (C18 reversed phase) eluting with 0.5% TFA in H;O/CH,CN to 3-(2-(4-[(2-
aminosulfonyl)phenyljbenzoylamino) phenoxy)benzylamine (13 mg, 27%). MS found
for C,;H, \N;O,S (M+H)": 474.

15 i
Step 1: To a solution of 2-amino-5-chloropyridine (328mg, 2.55mmol) in
tetrahydrofuran (Sml) was 0.5M potassium bis(trimethylsilyl)amide in toluene (10ml,
5.05mmol) dropwise at —78 °C. After stirred for additional 0.5hr at —78 °C, the mixture
was added 5-chloroisatoic anhydride (0.5g, 2.55mmol) at —78 °C. The mixture was

20  warmed up to r.t gradually and stirred overnight. After quenched by saturated
ammonium chloride solution, the mixture was extracted by ethyl acetate. The organic
layer was dried over magnesium sulfate and concentrated to give (2-amino-5-
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide (0.71g. 100%). MS found for
C12H9CIZN30 M'=282, (M+2)"=284.



5 This compound is prepared according to the procedure described in exanple
18. M5 found for C26H23FNSAS (M+H7: 520. Exanples 109-114 10 The

fol | ow ng WOMpRRIs were prepared according to the procddlfusoustwr i bed i n
exanple 1 except that in step 4, NH2OH was used i nstead of NHAQAc. SO2NH2

2NH2 /| SO2NH2 OZNH2 | IiHIiHNEﬂinZNNCJZFHINHO—lIHO\IHO—lNHO—l H
H H H Exanpl e 109 Exanple 110 Exanple 111 Ex ~le 112 MS (MHH) - 502 VS
(MtH): 560 M5 (MtH): 547 M5 (MtH): 547 SO2NH2 SOONH2 ~I Sr NC HI,

01/ 10788 PCIPRY Dokl “%95@@“?‘1#%& -papdlio- iwmpheﬁﬁ}-%-&i\é*d& 537 O
3 (2 (4- [(ZWQPS?hVWﬂH@ﬂMMZMBQqcm@WMﬁam o oo

H 0 Odyadobenzoly chloride (417mg, 2.52mmol) and pyridine (0.611ml, 7.55mmol). The
5 mixture was stirred at r.t. overnight. The precipitate was filtered and washed with
dichloromethane to give N-{4-chloro-2-[N-(5-chloro(2-
pyridyl))carbamoyl]phenyl} (4-cyanophenyl)carboxamide as a solid (683mg, 66%).
MS found for C20H12CI2N402 M'=411, (M+2)*=413,

10  Step 3: To a solution of the compound of N-{4-chloro-2-[N-(5-chloro(2-
pyridyl))carbamoyl]phenyl} (4-cyanophenyl)carboxamide (683mg, 1.66mmol) in
anhydrous pyridine (10ml) and triethyl amine (1ml) was saturated with hydrogen
sulfide gas at 0 °C. The mixture was stirred at r.t. overnight. After the evaporated the
solvent, the residue was dissolved in anhydrous acetone (Sml) and iodomethane (1ml,

15  16.6mmol) was added. The mixture was stirred under reflux condition for 2 hrs. After
the evaporation of solvent, the residue was dissolved in anhydrous methanol (5ml)
and added a solution of N-methylethylenediamine (0.732ml, 8.3mmol) and acetic acid

-(1.5ml) in anhydrous methanol (Smi).The mixture was stirred under reflux condition
for 2 hrs. After the evaporation of solvent, the crude residue was purified by RP-

20 HPLC to give N-{4-chloro-2-[N-(5-chloro(2-pyridyl))carbamoyl}phenyi}[4-(1-
methyl(2-imidazolin-2-yl))phenyljcarboxamide as a white powder. MS found for

23H19CI2N502 M=468 (M+2)"=470.

Examples 117-141
25 .
The following compounds were prepared according to the procedure described in
example 116. '
o " H NH
%p(:l o pm % Cl Lp\c'
. NH H
CHioCliNgOz  N= CaaH21CINs0, CasthsChlNsOa CzH1pClNsO,
Mats M°=482 \ / M*=496 4 M'=453 )
Me2y=sr0 Mhapeies M2oie8 MH2)'=458

Example 117  Example118  Examplell9 Example120



Hz 5 A mxure of 3-(2-(4-[(2-t-

but yl am nosul f onyl ) phenyl ] benzoyl am no) phenoxy) benzonitrile (53 ng, 0.1
mmol) (53 mpobGessmmol, 1 equiv), 5 ng of Pd/C (109 in ROTAEMASI96Et hanol
was stirred at rt under 1 atm H2 atonobsphere overnight. After filtration
through a thin layer of Celite andl®enpval of the volatile, residue was
refluxed in 2 nL of TFA for |Ih, and purified 10 by HPLC (C18 reversed
phase) eluting with 0.5% TFA in H2OG CH3CN to 3-(2-(4-[(2-

am nosul fonyl ) phenyl ] benzoyl amkno) phenoxy) lenzyl arni ne ( 27% . M5
found for C26 4.8 ( M+-H)man ,Exarrplné‘n M N1 NH CIO 15
Step 1. To a sol utYo 2- am no# r8pyri 28ng, 20 in

t et rahydr of uran (Sm s@0. 5M pot b| s(tri% silyl)ard,
toluene (I Om Hﬁgoz ) dropw se 4t 8., Jeos Af P St i dieheof O ddi ti onal
0.Shr at 78 Comifie ure ﬁ‘wmﬁ 5 Ghkor oi 4apoi ¢ Mdrlﬁo 59,
2.SSmol ) at M@ ®he ni xtww 20 vvar‘%’d”umto r.t.%9Paduatdy and
stirred overnight. After quenched by saturated ammonium chloride solution,
the m xture was_ext ted by et hyl acetate. The organic _|ayer was dried
over nmagnesi um EEI‘“F%?ZQ and c ted toaéwg—lpz-am no="5= or ophenyl ) - N
(5-chloro(2-pyridyl))carboxam de (0.71 g. 100%. M found for Cl12HO9C12N30

M' =282, (M+2)+=284. WD 01/19789 PCT/ US00/ 25196 117 Step 2: To a solution
of the corrpound (2-am no(5r chl orophenyl ) wiN- (5- chl or o( 24

pyri dyl )) car bexefids (0. 71g% )g[iﬁ:rro|) i ororret h@*@n) was added
3- s %l:\/ R
¢ %pbr

o I
C2qH2CNg02S o H CaHgBrCINGO, H CogHzBrCINGO; N CogHoyBICINGO, N._.
MFa514 M*=512 M'=526 A M+=540
M+2)"=518 M+2)'=514 (Me2)*=528 {Mi2)=542
¢ o o <
Example 125 Example 126 Example 127 Example 128
NH
% Br
Hy,BrCIN
cnm.arcmsoz nn Cz‘HﬂB'c'NsDz °=°“""°'“’°‘ :z"-sz:z =L
M*=50D M*=486 = M’=473 (M+2)'=544
(M#2)°=502 \ {M*2)*=488 y, (M+2)*=474
o
Example 129 Example 130 Example 131 Example 132

e} o o

Br e! ¢
o H NH
ROV CtaCilsO; {j ColaoClNeOz  pod'' CasMagChNsO N
o - =502 *=51 =
rray=ae / hzysod / e C’ (hzyass2 o
a o

Example133 2 Example134 = Example}3s = = Example 136



cyanobenzoly chloride (417ng, 2.52mmol) and pyridine (0.61 Im, 7.55mol).
The 5 m xture was stirred at r.t. overnight. The precipitate was filtered
and washedW@ioiM97881i chl or onet hane to gi ve N-{4-chl or o- 2- [PRT{USe3sI%r O( 2-
pyridyl)) car banoyl | phenyl ) (4-cyanophenyl)carboxam de as a solid (683nyg,
669 . MsS found for C20H12C12N402 MF411319( M+2) +=413. 10 Step 3: To a
solution of the conmpound of N-{4-chloro-2-[N (5-chloro(2- .

pyri dyl)) car banoyl ] phenyl } (4- cyanophenyl ) car boxam de (683ng, 1.66mmol) in
anhydrous pyridine (1OrM) and triethyl amne (Im) was saturated with
hydrogen sulfide gas at O T. The m xture was stirred at r.t. overnight.

After the evaporated the sol vent the residue was dissolv i n anhydrous
acetone (5mi)_ad_i odonet hane 15 16 6 1) vvas ad e mgture was
stirred under ¥ el Luxfic nditioﬂh 2

sol vent, the residu di ssol ved} | nhydr ous ] noI Sn1) dded a
solution of N rret h% | €nedi am ne° 78 2ml, 8. 3p= ) &atticiet | Cwaci d
(1.5m) in a u than&l"ﬂ"("@‘hﬁ € Moyl st %’?fﬁd un@ refl ux
condition f@¥a%2hr P After psien evipbr at i m ent, the cr| residue

was purified by RP920 HPLC to gi vé&
N-{4-chl oro-2-[ N-(5-chl oro(2- pyr|dyI))carbam)yI]phenyI) [4-(1-

met hyl (2-1 m daz @xhfplet3y| ))phenylWam de a<¥Exanpikfl3d e powdBxampkMAd ound
for C23H19C12N502 M =468 (M+2)i' =470. Exanples 117-141 25 The foll ow ng

conpounds were prepared according to the procedure described in exanple
116 HNH I\ I (=~ ONNI\ GNI/ NNHo Oi GOg o Go NH NH 4H NH
M-=468 ~, M =482w\ / M 496/ M=" "8 ( 21*=470 Cl (Mt2)~--484 G (M+2)4=498
C 1M+2) =458 woun

C20H14ClgNs04 E
Wﬂ70 6
2480

ExamnlLL‘li
Example 142

N
F)\Q(n

o
0 CHs

NH
N=
\ 7

Ci

Step 1: To a solution of 5-methyl-2-nitrobenzoic acid (1g, 5.52mmol) in

10  dichloromethane (Sml) was added oxalyl chloride (0.964ml, 11.04mmol) and a few
drops of dimethylformamide. The mixture was stirred at r.t. for 2 hrs. After the
evaporation of the solvent, the residue was dissolved in dichloromethane (5ml). 2-
amino-5-chloropyridine (852mg, 6.62mmol) and pyridine (1.34ml, 16.56mmol) were



Exert ple 117 Exanple 118 Exanple 119 Exanple 120 il WD 01119788

PCT/USOQ 25196 118 NH(~HH "H(/ HNNO-NQNHORN1I N OGpppp H
NH NH H C Momag78is02 N C2aHL5CKNA C2wH210- 2N507 M =44 CRei0oad19é M - 498
M'9444 (M =43Q G Mt2) x600 (M+2)' =446 C Exanple 121 Exanple 122 E anple
123 Exanple 124 H/~N NH NH Nf\ G~~ NopgNM H~\ yIrNOO/ OO p 9r O
t/ or C24H21l NgO2S N-H CSINI A rGNe02 C H21B, CI NSO2 O NH C2i H238r ONGO2 N-

H M*514 / M2 a@edse thelwoistieh. ThiainRfire-@dsStirred a2 Joverhighit. Sler(thPevagoritidd) +=s42 C3
ct Exanple 125, B3 gﬁ,ﬂ@&‘,@m a& dgail\;gmlgal_geg&l E$I \' HN N
H2N o1t pl -- Oor Or Br 2 NH
C21HL7BvCON502 W@ES?%&‘“W&Qe - =~ (MF2)
544 C " /) (N&@yndylnﬁzn(tmmd@@hmMammasasdﬁd (148g, 92%). MS found for

5 CI3HIOCIN303 M*=291, (M+2)*=293,

Step 2: To a solution of the compound of N-(5-chloro(2-pyridy1))(5-methyl-2-
nitrophenyl)carboxamide (1.48g, 5.1mmol) in methanol (10ml) was added 5% Pt/C
10 (1.48g, 0.19mmol). The mixture was applied hydrogen balloon at r.t.for 2 hrs. After
the filtration by Celite, the filtrate was concentrated to give (2-aminophenyl)-N-(2-
" pyridyl)carboxamide, C, chloride, N (1.36g, 100%). MS found for C13H12CIN30
M*'=262, (M+2)"=264.

15
Step 3: To a solution of the compound of (2-aminopheny!)-N-(2-pyridylcarboxamide,
C, chloride, N (1.36g, 5.2mmol) in dichloromethane (10m1) was added 3-
cyanobenzoly chloride (860mg, 5.2mmol) and pyridine (1.26ml, 15.6mmol). The
mixture was stirred at r.t. overnight. After the evaporation of the solvent, the crude

20 residue was purified by silica gel column chromatography using solvent system 25%
ethyl acetate in hexane as eluent to give N-{2-[N~(5-chloro(2-pyridyl))carbamoy1}-4-
methylphenyl}(4-cyanophenyl)carboxamide as a solid (830mg, 41%). MS found for
C21H15CIN40O2 M*=390, (M+2)"=392.

25
Step 4: To a lotion of the compound of N- {2-{N-(5-chloro(2-pyridyl))carbamoyl}-4-
methylphenyl} (4-cyanophenyl)carboxamide (830mg, 2.1mmol) in anhydrous
methanol (Sml) and ethy! acetate (10ml) was saturated with hydrogen chloride gas at
0 °C. The mixture was stirred at r.t. overnight. After the evaporated the solvent, the

30 residue was dissolved in anhydrous methanol (5ml) and N-methylethylenediamine
(0.926m, 10.5mmol) was added. The mixture was stirred under reflux condition for 2
hrs. After the evaporation of solvent, the crude residue was purified by RP-HPLC to
give N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-methylphenyl} [4-(1-methyl(2-
imidazolin-2-y1))phenyljcarboxamide as a white powder. MS found for

35 C24H22CINSO2 M'=448, (M+2)"=450.



C ¢ Exanple 129 Exanple 130 Exanple 131 Exanple 132 5 N~1 H}~ ~1 NH K
HOHN G (/ NNNN\ "~/ NNOBr 0 OGC0ONtgBtCNyOy OHNHNH MCGCs 2
C2aH24C12Fw0d1/27882206HsO2 N M =488 N. (M+2) =490 M ' . F'PEI/USM2S5196M 518

M=680 (M 2) =504 G (M+2)=518 G (Mt2)' =692 G Exanple 133 Wnple 134 Exanpl é
135 Exanple 136 WO 01/19788 PCT/ USO0{#5196 119 NH NH NH g ~NNH q H-4 | ~

dNCL ~N NN~~1 oqgo, dlLoaGNLOA2 NHHW2H (MHe ax
C'Hl 4( ASNSERariple2) 435128  \WIO0 M4. 470 (M+2) 492 M+482 d (N+2) 478 d (N+2f 484

g Exanple 137 Exanple 138 Exanpl-e 139 Exanple 140 NH HOHN Nd N ~

The following compounds were prepared according to the procedure described in
Example 142.

J\Q\N p )\©\r C l@‘Y cfm
CH3 Op\m
Cz¢H22CIN5O2 — CasHaCINgO;
Mieaes M*=462 - CagHzsCING O, - C24H3,CINSOz N_
(Ms2)°=450 (M+2)’=484 M'=478 . M*nadn
. cf a

] (N+2)’=478 o (M+2"*=450
Example 143 Example 144 Example 145 Example 146

Tops Tops

Ha(CIN

T w Cadmomo,

(M+2)°=454 6 M=436 §j
(M+2)°=438

a ]

Example147 = Example148



Ol dc vH14 3Nso O W478 H (Mr2)480 C 5 Exanple 141 Exanple 142 CN 1
N\ / NOa OCHg NHC Step 1:To a solution of 5-nethyl-2-nitrobenzoic
acid (1 g, WEHEMABB) in 10 dichi oronethane (5m) was addedrasmi2gisschl ori de
(0.964nt, 11.04mvol) and a few drops of dinethylformam de. The m xture was
stirred at r.t. for 2 hrs. After the -evgporation of the solvent, the

resi due was di ssolved in dichioronethane (Sm). 2- am no-5-chl oropyridine
(852ny, 6. 62mmExempled4Pyri di ne (1.34nl, 16.56mmol) were WO 01/ 19788
PCTJQSOO 25196 120 added to the solution. The m xture was stirred at r.t.
overnight. After the evaporation of the solvent, the crude residue was
purified by sili€®& gel colum chromat ography using solvent system 25%
ethyl acetate in} ee aspel uent to give N (5-chloro(2- pyridyl))(5-nethyl
2-ni t rophenyl ) car box3 g “a solid (1.48g, 92% . M found for 5

CL3HIOCI NSOG8 r=291, (M £288. Step 2: To a solution of the conmpound of N
@t hyl - 2- nitrophenyl)carboxam de (1.48g, 5.1 mol)
added 5% Pt/C 10 (1.48g, 0.19mmol). The m xture
oon at r t.for 2 hrs. After

was applied hydrogen Q2

Step 1:_To a solution of 3,4,5-trimethoxy-2-nitrobenzoic acid (0.5g, 1.95mmol) in
5  dichloromethane (Sml) was added oxalyl chloride (0.34ml, 3.9mmol) and a few drops

of dimethylformamide. The mixture was stirred at r.t. for 2 hrs. After the evaporation
of the solvent, the residne was dissolved in dichloromethane (5ml). 2-amino-5-
bromopyridine (0.81g, 4.7mmol) and pyridine (0.94ml, 11.7mmol) were added to the
solution. The mixture was stirred at r.t. overnight, After the evaporation of the solvent,

10 the crude residue was purified by silica gel column chromatography using solvent
system 25% ethyl acetate in hexane as eluent to give N-(5-bromo(2-pyridyD)(3,4,5~
trimethoxy-2-nitrophenyl)carboxamide as a solid (790mg, 98%). MS found for
C15H14BIN306 M'=412, (M+2)'=414.

15
Step 2: To a solution of the compound of N-(5-bromo(2-pyridy1))(3,4,5-trimethoxy-2-
nitrophenyl)carboxamide (790mg, 1.92mmol) in ethy! acetate (Sml) was added tin
chloride (H) hydrate (1.73g, 7.67mmol). The mixture was stirred under reflux
condition for 2 hrs. After filtered by Celite, the filtrate was added 1N sodium

20  hydroxide solution and extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate and concentrated to give (2-amino-3,4,5-trimethoxyphenyl)-N-(5-
bromo(2-pyridyl))carboxamide (570mg, 77%). MS found for C15H16BrN304
M*=382, (M+2)'=384.

25
Step 3:To a solution of the compound of (2-amino-3,4,5-trimethoxyphenyl)-N-(5-
bromo(2-pyridyl))carboxamide (570mg, 1.49mmol) in dichloromethane (Sml) was
added 3-cyanobenzoly chloride (247mg, 1.49mmol) and pyridine (0.362ml,
4.48mmol). The mixture was stirred at r.t. overnight. After the evaporation of the
30  solvent, the crude residue was purified by silica gel column chromatography using



the filtration by Celite, the filtrate was concentrated to give

(2-ai ni nophenyl)-N (2- pyridyl)carboxam de, C, chloride, N (1.36g,100%. M5
found for CROIHIPE® N3O WE262, (Mr2) +=264. 15 Step 3: ToPRTASMRSI%N of the
conmpound of (2-am nophenyl) N (2-pyridyl)carboxam de, C, chloride, N )
(1.36g, 5.2mmol) in dichloronmethane (I Qa8) was added 3- cyanobenzoly
chloride (860ng, 5.2mmmol) and pyridine (1.26nl, 15. 6mﬁ1&lq) The m xture was
stirred at r. SQIVmVan@S%ewlwwemmlmmwNﬂ &broma(2- t he crude -

20 residue wa l)cﬁibﬂﬂoﬁyz,sul-m%ﬁthﬁﬁ}ph&@l}%& Bphefiyljcadoramiile ad soBid ol vent

?g-sf:ﬁlmorzgt(%z-g %%%5%% r@%ﬁ}éﬁrﬁ@b % ]?(Qw @anop%gng:\l) car boxam de

as a solid (830nmg, 41%. Ms found for CZlHlSCI NAC2 M =390, (M+2)+=392. 25
Step 4: Tosa lotion of the conpound of N {2-{ITT-(5- chI oro(2

I dyl b | 830 ,
ot} T aﬁﬁﬁ r%°uassl° 4%"“*’%?%‘#&“‘“9%8{ e“'?‘% ace?’?@%’?:%iﬁy‘ "
t ted wit t d-at
Eat o ;(’j)lvg(rj n}Mg hhnhg}y&fotxﬁnethhml Enﬂpmdathyﬁaceiate (Hbill)'waﬁ sat\n'dthg& ®ith léf;mgélslel \r/v;g 2
i ssolved in T Wixturewls) sttt M tHE Sabardied the
0.926ml, g‘ﬂ dd d d fl
- E:Oﬂdl tionl °Z{‘]’T°“)‘h m@s%@ﬁﬁﬁé[@ﬁﬁﬁﬂpﬁﬁ%& sé’g)ﬁat“d h:rciﬁdewr(esi due
was purl fi ed bxythp@thﬂég@mne@ﬁﬁéml,GGSmmol)wasadded The mixture was stimred
N- {3 j I\T(S ghhﬂrepfeﬁmpwnuﬂmhrami\mamh} evaporklidiydfRoloent] the érﬂde(r&sam; hyl é é
i m dazol i n- or
CoarpaCingos T RREty ﬁ%@%@ﬁ%@ﬁﬂ%@%@‘%ﬁl@@@%&?ﬁu
Exanpl es 143- wipsthpxpphenyl} 4vid mpthy worBrhspylirarhoyamide asawhits to the -
pr ocedur e 1slespowdee 40mg, Mnmse'oﬁhd?or @6PMGB&NEIOSIW-—568 (M+2)*=570. '

Examples 150-153

The following compounds were prepared according to the procedure described in
20 Example 149.

*@p%*f% “©Y *©w

cz.'ﬂuBstOA CaqH24BrNsO4

CaeH1aBiF 35O N= CasH1BraNsO2 M'=494 N._ M'—482 N=
m*=546 \ M'=534 / (M+2)°=406 / O e2=ame g
(M+2)‘=548 B (Mq-z) =538 B/ - o

Example150 Examplelslt ~— ~ Examplels? = Examplel33



Ni NGN~~'"gqGINIVH\s QCH3 Op-~a OHS O/ CuHnCl NyO= _ NH

CSSHOCI N&O= H NH U*-448 . c2 ( CpANFCOs ,N / p p (Mre. 480 G p Exanple
143 Exanpl ewtddinimanpl e 145 Exanple 146 HN HN CA O W 68ciMGshnsioe
C2SH-CIN3Q2 O H M =482 - W-nlJ (M+2)'e484 IM C d Exanple 147 Exanple 148
WO 01/ 19789 PCT/ USOQ 25196 122 nmaple ;lég ?-CY 901i ot~ HStep | .--To a
solution of 3,4,S-trinmethoxy-2-nitrobenzérc acid (0.5& 1.95mmol) in 5

di chl or onet han@ﬁgﬁ@_)mwas added oxalyl chloride (0.34nml, 3.9nmol) and a few
drops of dinethyltorinam de. The m xture was stirred at r.t. for 2 hrs.
After the evaporation of the solvent, the residue was dissolved in

di chl or onet hane (5n1) a- 5- brom)pyrl dine (0.81g, 4.7nunol) and
pyridine (0.94nt, I)(r%re added to the solution. The m xture was

stirred at r.t. oveg fter the evaporation of the solvent, 10 the
crude residue was pu yied by silica gel columm chromat ography using

sol vent O o
SO,NH,

Step 1: To a solution of 4-{2- {[(tert-butyl)amino } sulfonyl} phenyl}benzoic acid
5  (167mg, 0.5mmol) in dichioromethane (5Sml) was added oxalyl chloride (0.09ml,

1mmol) and a few drops of dimethylformamide. The mixture was stirred at r.t. for 2
hrs. After the evaporation of the solvent, the residue was dissolved in dichloromethane
(5ml). The compound of (2-amino-5-chlorophenyl)-N-(5-chloro(2-
pyridyl))carboxamide (0.17g, 0.6mmol) and pyridine (0.122m], 1.5mmol) were added

10 to the solution. The mixture was stirred at r.t. overnight. The solvent was evaporated
to give (2- {[4-(2- {[(tert-butyl)amino]sulfonyl} phenyD)phenyl]-carbonylamino }-5-
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide. MS found for C29H26CI2N404S
M'=597, (M+2)*=599,

15  Step 2: The mixturs of the compound of (2-{[4-(2-{[(tert-
butyl)amino]sulfonyl} phenyl)phenyl] carbonylamino}-5-chlorophenyl)-N-(5-
chloro(2-pyridyl))carboxamideexample 12 (0.5Smmol) in trifluoroacetic acid (Sml)
was stirred at r.t. for Shrs. After the evaporation of solvent, the crude residue was
purified by RP-HPLC to give

20

N-(5-chloro(2-pyridyl))(5-chloro-2-{[4-(2-sulfamoylphenyl)-
phenyljcarbonylamino} phenyl)-carboxamide as a white powder (68mg, 25%). MS
found for C25H18CI2N404S

25  M'=541, (M+2)"=543.



system 25% et hyl acetate in hexane as eluent to give

N- (5-bronmo(2pyridyl))(3,4,5- trimethoxy-2-nitrophenyl)carboxam de as a
solid (790W@mA®88 . MS found for CIL15H 4Br N3O6 W=412, ( WETyUsem2496 15 Step
2: To a sol.ution of the conmpound of N (5-brono(2 )
pyridyl))(3,4,5-trinmethoxy-2- nitrophenyis) carboxam de (790ng, 1.92mmol) in
ethyl acetate (Sng was added tin <chloride (11) hydrate (1.73g, 7.67mmol).
The m xture d under reflux condition for 2 hrs. After filtered
by Celite, the filtrate was added I N sodi um 20 hydroxi de solution and

extracted wt | oV, magnesi um

sul fate and cgr{ﬁgﬁy{?éﬁc (g ? {0%'2'};2%{'@5%%&%”@ lg'l}te?r K@&Vﬂﬁﬁnyl) N-(5-

br ono( 2- pyri dPeyzenesasboxamidine (570ny, 77% . MS found for C SH16Br N3O4

We382, (M+3)4=384. 25 Step 3 .To a solution of the conpound

of ( 2- am' no-3, 4, 5-trinet boxyphenyl )-N-(5- brono(2-pyridyl))carboxam de

(570mg, 1.49mmol ) inva dichl oronet hane (5m ) was added 3-cyanobenzoly

chl oride (247ng .rnéml ) and pyridine (0.362nm, 4.48mmol). The m xture
vérnight. After the evaporation of the 30 solvent, the

fied by silica gel coluhm chronatography using WO

01/ 19788 PCTI USO0/ 2% sol vent system 25% et hyl acetate in hexane as

el uent to give N-{6-[N' MO (| 2~ CagHaoCINGO

pyridyl))carbanoyl ] -2, 3ust- \' met : % (4= cyanophenyl ) car boxani de as a

solid (680ny, 69% . VB f for C23HL9Br \AO5 M+==511, (M+2) +=513. 5 Step

4. To a slotion of the co fd of N-{6-[N-(5-bromo(2 pyridyl))carbanoyl]-

2,3, 4-tri met hoxyphenyl ) ( 4- cyanophenyl ) car boxani de (680ng, 1.33nmol) in

anhydr ous net Acstretm OEHLS) (ghwas tubbled thraugh a0EC sdluiiom of Nvd2-[N<S-cidedo@ Wi t h
O e o e S AL
met hanol ?‘%?fdl Tet'h Imf[[li’Yv)'/'ﬁenglf'J‘i ﬁ[‘rﬁét( Liﬁ Sl.g Whis aéded
The mi xtu g waitiregiat ftrf@'d day and evaporated. The resulting residue was treated with Mel (94 .,

mg, 0.663 mmol, 3.0 equiv.) in 10 mL acetone at reflux temperature for 1 hr and

concentrated to dryness. The resulting residue was treated with a mixture of NH,OAc

(340 mg, 4.42 mmol, 20 equiv.) in 0.5 mL acetic acid and 2 mL methanol at 50 °C for

2 days. The solvent was removed at reduced pressure and the crude benzamidine was

15  purified by HPLC (C18 reversed phase) eluting with 0.1% TFA in H,O/CH,CN to

give 2-[4-(N- {2-[N-(5-chloro-2-

pyridyl)carbamoyl]phenyl} carbamoyl)phenyl]benzenecarboxamidine (15 mg, 15%).

MS found for C,;H,,CIN,O, (M+H)": 470.

20 Example 156

(4-{2-[(dimethylamino)iminomethyl]phenyl}phenyl)-N-{2-[N-(5-chloro(2-
pyridyD))carbamoyl]phenyl}carboxamide

Ot
N
%ng e AU

Mol Wi.: 497. 98



under reflux condition for 2 hrs. After the evaporation of solvent, the
crude residue was purified by RP-HPLC to give N-{6-[N

(5-brono( 2- o ddyisy) car banoyl | -2, 3, 4- PCT/US00/25196

tri met hoxyphenyl }[ 4- (| - et hyl (2-i m dazol i n-2-yl)) phenyl ] carboxam de as a
white 15 powder (240ng, 32% . MS found fras C26H26Br N5SO6 M=568, (M+2) +=570.
Exanpl es 150-153 The fol |l ow ng conpounds were prepared according to the
procedure described in 20 Exanple 149. /"N HN ~NHN H'N~\ NNry NN\

ale N Ove 0 / Toiwcolpbimal v pt Ammaommgtme problidufiidesonédin BiRiple 143.

C24H248r N5sO4 H%ﬁdfm% Iﬁﬁ)(‘ﬁg N- Me494 N M =482 N M 18 /

M'534 / (M2)' e 9’ i 2f-548 B,)- (M-2)+=538 Br g ar
-anpl e 150 Exanple 151 Exanple 152 Exanple 153 ii WD 01/19788

PCT/ i 1S0Q 2319Exathgle 15Fxanple 154 0 - , g gl HN NH a Ilk SO2NH2 Step

1: To a solution of4-{2-([(tert butyl )am' no} sul fonyl } phenyl } benzoic acid 5

(167rng, O. 5m"ml% I.n dichloronmet hane (Snml ) was added oxal yl chloride

(0.09n, 1 mmoldy %%WWHM"W’WHW?B%m de. The nixture was

stirred at r.t ((Hydroxgamiwo}imivshietyDiphenyl}phenylpartaramidet he soI vent, the
resi due was di ssol ved in dichl oronet hane

10

Exad MEks: 455,13

Mol. Wt.: 485.92

A mixture of N- {2—[N—(5-chloro(2-pyndyl))carbamoyl]phenyl} [4-(2-
cyanophenyl)phenyl} carboxamide (14 mg, 0.03 mmol, 1.0 equiv.), hydroxyamine
hydrochloride (6.25 mg, 0.09 mmol, 3.0 equiv.) and triethyl amine (0.03 mL, 0.3
mmol, 10.0 equiv.) in ethanol (3 mL) was stirred at 1t for 6 days, concentrated and
15 HPLC (C18 reversed phase) eluting with 0.1% TFA in H,O/CH,CN to give N-{2-[N-
' (5-chioro(2-pyridyl))carbamoyl]phenyl} {4-[2-((hydroxyamino)iminomethyl) phenyl]
phenyl}carboxamide (4 mg, 27.5%).
MS found for C,H,,CIN,0, (M-+H)": 486.

20 Example 158

2-[4~(N-{2-[N-(5-chloro-2-
pyridyl)carbamoyl}phenyl}carbamoyl)phenyl}benzamide

0O

C25H1pCINgOg

0 Exact Mass: 470.11
o Mol. Wt.: 470.91
HN N

N..~»



(Sm ). The compound of (2-am no-5-chl orophenyl)-N (5-chl oro(2-
pyridyl))carboxam de ((c).17g, 0.6nmmol) and pyridine (Q 122nl, 1. 5mmol) were
added 10 tWOte978®| uti on. The m xture was stirred at r.tPCrasensight. The
sol vent was evaporated to give

(2-{[4-(2-{[(tertbutyl)am no] sul fonyl) phenyl ) phenyl ] - car bonyl am no} 5-

chl or ophenyl )-N (5-chloro(2 pyridyl))carboxam de. Ms found for
C29H26C12N404S M =597, (M+2)+=599. 15 Step 2: The m xture of the conpound:
of (2-{[4-(2- {Mstcam ounwaybiaﬁw&]owfﬁﬁ@wbm BT BRIy,

car bonyl am no}M§ ﬁ”g’o @é{’bc ﬁh I or o(2-pyridyl)) carboxam deexanpl e
12 (0.5mml) in & was stirred at r.t. for 5hrs.
After the evaporatl on of solvent, the crude residue was purified by

RP- HPLC t o3qi

N-(5-chloro(2-pyridyl))(5-chloro-2-{[4-(2-sul fanmoyl phenyl) -

phenyl ] car bonyl am nq} phenyl ) - car boxam de as a white powder (68 259 . MsS
found for C25ifricemipemethyhiphenyliphenyl}-N-{2;N-G-chloro@pyridyDrarbanwyllt SO0 25196

125 Exam | ve phényBchrbokamide- [ N
(5-chl oro-2-pyridyl)carbanoyl | pbenyl } car banoyt ) pbenyl ] -
benzenecarboxamdine 5 NH NM | / ~ ~q Ex~JMaass:NO 13 HN M. W: 469.92

I Ni C A stresprqfy, H2S (g) was bubbl ed through a 0 C solution of N
{2-[N-(5-chl or d(3
80 e,
" ~ Mol. WL 456.92
A mixture of N-{2-[N-(5-chloro(2-pyridyl))carbamoyljphenyl} [4-(2-
cyanophenyl)phenyl]} carboxamide (200 mg, 0.442 mmol, 1.0 equiv.), cobalt chloride
(86 mg, 0.664 mmol, 1.5 equiv.) and sodium borohydride (50 mg, 1.33 mmol, 3.0
equiv.) in DMF (15 mL) was stirred at 0 °C to rt for 3 days. The reaction was
15  quenched with ice cubes, diluted with DCM (100 mL) and filtered through celite. The
filtrate was washed with saturated aqueous NaHCO,. The organic layer was dried
over MgSO,, filtered, evaporated and HPLC (C18 reversed phase) eluting with 0.1%
TFA in H,O/CH,CN gave {4-[2-(aminomethyl)phenyl]phenyl}-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]phenyl} carboxamide (87 mg, 43%). MS found for C,H,,CIN,O,
20 (M+H)":457.

10



pyridyl))carbat noyl ] phenyl } [4-(2-cyanophenyl)phenyl]carboxam de (100 ny,
0.22 mmol, 1.0 equiv.) in 9 nL pyridine and I nL NEt3 until saturation.
The m xturewgamndB@sstirred at rt for 1 day and evapor at egcTAism/2s®eul ti ng
residue was treated with Mel (94 ng, 0.663 mmol, 3.0 equiv.) in 10 nL
acetone at reflux tenperature for 1 hr apg concentrated to dryness. The
resulting residue was treated with a m xture of NHAOAc (340 ng, 4.42 mol,
20 equiv.) in (Examplel6@etic acid and 2 nL nethanol at 50 C for 2 days. The
sol vent was renoved at reduced pressure and the crude benzam di ne was 15
purified by HPLC (C18 reversed phase) eluting with 0.1 % TFA i n H20/ CH3CN
P’ give 2[4 (faminpre@ybphomgh S 2 N5 ehlorall

pyri dyl ) car bampyriiphlespamoplijtenytjdajipdxamide] benzenecar boxam di ne (15 nyg,
15%. M fgund for C26H20CINSG2 (MrH)'': 470. 20 Exanple 156

(4-(2-[(di met hyl am no)i m nonet hyl ] phenyl ) phenyl ) - N-{2-[ N- (5- chl or o( 2-

pyridyl))car bam)é phenyl } carboxamde NHH ~/ “off N 00 ExC2?Myg* W16
HN Mol . W: 298 a3 WO 01/ 19788 PCT/ USOQ 25196 126 Thi s conpound was
prepared according t edure described in Exanple 155. M found for
C28H24CIN502 ( M+H) +: 498 | xanpl e, 15
{2-[N-(5-chl oro(2-pyri dy? ) car barmylg,)f ’X&{oél[ 2-
( (hydr oxyani no) uni nonet h¥f Bhenyi | pMe Wt 3888 boxami de 10

N~

cl

A mixture of N- {2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl} (4-
cyanophenyl)carboxamide (1 g, 2.6 mmol, 1.0 equiv.), cobalt chloride (0.5 g, 3.85
mmol, 1.5 equiv.) and sodium borohydride (0.295 g, 7.8 mmo}, 3.0 equiv.) in DMF

10 (20 mL) was stirred at 0 °C to 1t for 2.5 hr. The reaction was quenched with ice cubes,
diluted with ethyl acetate (100 mL) and filtered through celite. The filtrate was
washed with saturated aqueous NaHCO,. The organic layer was dried over MgSO,,
filtered, evaporated and HPLC (C18 reversed phase) eluting with 0.1% TFA in
H,0/CH,CN gave [4-(aminomethyl)phenyl]-N- {2-[N-(5-chloro(2-

15  pyridyl))carbamoyl]phenyl}carboxamide (320 mg, 30%). MS found for
C,.H;,CIN,O, (M+H)": 381.

Example 161

20  N-{2-[N-(S-chloro(2-pyridyl))carbamoyl]phenyl} {4-[(2-imidazolin-2-
ylamino)methyl]-phenyl}carboxamide

HN N
- o |
HN A

N/CI

CIN;
Exac a’a: h%’.u
Mol. Wt.: 448.90



NH HOH N ~0 | ExaNfassN68 13 M Mt. W.: 485.92 A mxture of N (2-[N
(5-chloro(2-pyridyl))carbanoyl ] phenyl} [4-(2- cyanophenyl) phenyl ]
car boxam dwo(0i497mhg, 0.03 mmol, 1.0 equiv.), hydroxyam necrusde/zsde or i de
(6.25 ng, 0.09 mol, 3.0 equiv.) and triethyl amne (0.03 nL, 0.3

mol , 10. 0 equiv.) in ethanol (3 nm) wasygfirred at rt for 6 days,
concentrat ed and 15 HPLC (C18 reversed p ase) eluting with 0.1% TFA in

H20/ CH3CN t 0 @\ mixti¥e 62| (Mininbmethiihheny RN| hiogs(z-bamoy! ] phenyl }

750 b 1 ool el RN ;éé%ﬁw °m§ %@?éxbn?%%ﬂ%? 5! "

2- [ 4- (N- { 2- [ Nimisiazaling hydrindidg (77 rag, Fl}ethylarmne(OSmL)

car banoyl ) pheiiyl Mmﬂmﬂdrﬂﬂempdﬁtﬁﬂﬁhﬁﬁghd\menn@ 470. 11
0 Y/U Mol . s\W gipy ¢7@ lg}eve}?%“a%b ﬂ\éﬂé)‘l’ 8?@ Qe N T
fcg;rpggal\s%il\é tgal Eed d_%(f)) g lbbe @Eéﬁfﬁz @B f ound

{4-]2-(am nonvlﬂm@pﬂhnmwmyanﬁd{ 93{srmg $§%h1l MS(fnﬁlmd[fqrr(l‘zgﬂgl.()lNgIa,r banoyl ] -
phenyl } car box guiH§": 449

10
Example 162 -
N-{2-[N-(5-cbloro(2-pyridyl))carbamoyl]phenyl}(4-{ [(l-methyl(z-mndazolin-z-
yl))amino]methyl}phenyl)carboxamide

15

0y’ m%‘m '":efw

Step 1: To the boiling solution of 2-methylthio-2-imidazoline hydriodide (1 g, 8.4
" mmol) in methanol (10 mL) was added Mel (0.78 mL, 12.6 mmol, 1.5 equiv.)
dropwise. The reaction mixture was stirred at reflux temperature for 1 hr,
20  concentrated and crystallized with ether to give 1-methyi-2-methylthio-2-imidazoline
(1.1 g, 100%).
MS found for C;H,,N,S (M+H)": 131.

Step 2: A mixture of [4-(aminomethyl)phenyl]-N-{2-[N-(5-chloro(2-

25  pyridyl))carbamoyl]phenyl}carboxamide (74 mg, 0.195 mmol), 1-methyl-2-
methylthio-2-imidazoline (25 mg, 0.195 mmol), NEt3 (2 mL) and pyridine (5 mL)
was stirred at 80 °C overnight, concentrated and HPLC (C18 reversed phase)eluting
with 0.1% TFA in H20/CH3CN gave N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl}phenyl} (4- {[(1-methyl(2-imidazolin-2-



| ~NH2 N O ~,p, Exec lurass:4514 HN MI. W: 456.92 1 10 Ncl A
m xture of N-{2-[N-(5-chloro(2-pyridyl))carbanoyl]phenyl} [4-(2-
cyanophenylwphenyss] car boxam de (200 ng, 0.442 mmol, 1. ecegstors)ss cobal t
chloride (86 ng, 0.664 mmvl, 1.5 equiv.) and sodi um borohydride (50 nyg,
1.33 nmol, 3.0 equiv.) in DVF (15 nl) stirred at 0 Cto it for 3 days.
The reaction was 15 quenched with ice cubes, diluted with DCM (100 nL) and
filtered throughasiiojhethylghenylcirbéxamide (53a8g,\S%NEMS nink foral, M, MND,aqueous
NaHCGO3. The Orﬁfi‘-‘:%f- yer was dried over MgSO4, filtered, evaporated and
HPLC (C18 reversed phase) eluting with 0.1 % TFA in H20/ CH3CN gave
(4-[ 2- (am nonet hyl ) phenyl ] phenyl } N-{2-[ N-(5-chl oro(2-
pyri dyl)) car baBeankplete@dnyl ) car boxam de (87 ng, 43% . M found for
026H21C1N40f 20 (M+H) " :457. i p,: . WD 01119788 PCTI USO0/ 25196 129

4-

E§ ?PLI; I )1§32ar ba@&&%%%&%%@%&ﬂ'ﬁl&%d(my@W"%%'(%iwlﬁz% MBss:

38t 10 HN Mot . ¥N)phenCardaxamide

10
Preparation of methyl 3-[(4-cyanophenyl)carbonylamino]thiophene-2-carboxylate

A mixture of 4-cyanobenzoyl chloride (1.0500g, 6.4 mmol), methyl 3-
15 aminothiophenecarboxylate (1.0000g, 6.4 mmol), and iriethylamine (1 mL, 7.0 mmol)
in dichloromethane was stirred at room temperature for 18 hours. The mixture was
poured into a separatory funne!l and washed by 1 N HCL. The organic layers were
combined, dried over MgSO4, concentrated in vacuo, and chromatographed through a
silica gel column to give the title compound 1.6588 g (91%). ES-MS 287 (M+1).
20 ‘ '
Preparation of N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} (4-
cyanophenyl)carboxamide

A portion of 2-amino-5-chloropyridine (68.6 mg, 0.5 mmol) was treated with AlMe3

25 (0.8 mL, 1.6 mmol), followed by adding the product from step A (160 mg, 0.5 mmol).
The mixture was stirred at room temperature for 18 hours. The excess of AlMe3 was
killed by 1IN HCI solution. The organic layers were combined, dried over MgSO4,
concentrated in vacuo, and chromatographed through a silica gel column to give the
title compound 0.1528 g (80%). ES-MS 383 (M+1).



N/ C A mxture of N{2-[ N(5-chloro(2 PYndyl))carbanoyl | phenyl } (4-
cyanophenyl ) carboxam de (1 g, 2.6 mol, 1.0 equiv.), cobalt chloride (0.5
g, 3.85 nwolongrs®s equiv.) and sodi um borohydri de (0.29%CHUSH/2819%10|l, 3.0
equiv.) in DMF 10 (20 nmL) was stirred at 0 Cto rt for 2.5 hr. The reaction
was quenched with ice cubes, diluted wm3th ethyl acetate (100 ni) and
filtered through celite. The filtrate was washed with saturated aqueous
NaHCO3. The organic |ayer was dried over MgSOa filtered, evaporated and
HPLC (C18 rev o6 Shmbledbs.Ng With 0.1% TFA in H20/ CH3CN gave

[ 4- (am nonet hyl)phenyl ] -N (2-[N-(5- chI oro(2 15

pyridyl)) carbanoyl ] phenyl } car boxam d & 30%9 . Ms found for
C20HL7CLN4O2 (Avmixpure o gprommten@l(o é%&(ﬂzhpmol) and EtOH saturated with

(5- chl or o( 3- pIC16Was stireel 2D AyaRtbthpifiee fdr{14[hors) Thekdlaht was 2emoved bya

W Gab oo MROTP. Rt vty il bl Rt 2l 101

[ 4- (ani nomet hyntiktherepetion yas complete. SPremFIBEG (was used to purity the final product. It

pyridyl)) car baawyd.] 37¢(88%) BSMsa0@e+1§.80 ny, 0.21 nmol ), 2-nethylthio-2-

i m dazoline hydriodide (77 ng, 0.315 nmmol, 1.5 equiv.) and triethyl am ne
(0.5 m) in 1 nL DVF was stirred at roomtenperature overnight, _
concent r atldd tEéaﬂPlf#é%s and 5 HPLC (C18 reversed phase) eluting with 0.1%
TFA in H20/ CH3CN gave N-{2-[N (5- chloro(2-pyridyl))carbanoyl]phenyl)

{4- [ (2-i m dazqlij¢ximethylamino)iminomethyljphenyl}-N-{2-[N-(5-chloro(2-

pyridyl))carbamoyl](3-thienyl)}carboxamide

15 :
Example 164 was made by the procedure of Example 163. ES-MS 428(M+1).

Example 165

20  4-(N-{2-[N-(5-chloro-2-pyridyl)carbamoyl]-3-
thienyl}carbamoyl)benzenecarboxamidine

H
H,

| N

RS

Example 165 was made by the procedure of Example 163. ES-MS 400(M+1).




yl am no) net hyl ] phenyl } car boxam de (13.5 ng, 15% . MsS found for C23H21C1IN6QO2
(MtH) 7: 449 10 Exanple 162 N-{2-[N

(5-chl or o( Avpyrrisdssl ) ) car banoyl | phenyl } (4- {[ ( 1- et hyl ( 2- ipCiTdsasia- 2-

yl))am no] met hyl } phenyl ) carboxam de 15 HNN' ~. H HaC-N'N N O, ~,a Exa
‘n"l~aas |:"46116 HN Mol. W: 462.93 133 Ni CI Step 1: To the boiling
solution of 2-nethylthio-2-imdazoline hydriodide (1 g, 8.4 mol) in

net hanol (10 nExampksigédded Mel (0.78 nL, 12.6 nmmol, 1.5 equiv.) dropw se.
The reaction mxture was stirred at reflux tenperature for 1 hr, 20

concentrated apd ystal lized w.th ether i e e

1- et hyl - 2- net ﬂﬂ%ﬁr@@%@&&?&'ﬁ%ﬁa’?&!‘@'g’,ig“féﬁ%(!m'ﬂ)ﬁ"l’m&f"ffﬂ}")‘@ HL1O °2S
(M+H): 131. St phen3ljcaxboniamiide e of [ 4- (am nonet hyl ) phenyl]-N-{2-[N

(5-chl oro(225 pyridyl))carbanoyl ] phenyl } car boxam de (74 ng, 0.195 mmol),

1- et hyl - 2- nethyl t hi o-2-im dazoline (25 ng, 0.195 mmol), NEt3 (2 nL) and
pyridine (5 nlL) Mt stirred at 80 C overnight, concentrated and HPLC (C18
reversed phase) g, With 0.1% TFA in H20/ CH3CN gave N-{2-[ N-(5-chloro(2
pyridyl)) car barmqy ] p# Ml (4- { [(1-nethyl (2-imidazolin-2 WD 01/19798
PCT/ [ JSOWMR5196 130 y ] met hyl } phenyl ) car boxam de (52 ng, 65% . MS
found for C24H, Cl N6Q2 : 463.

®

Cl
Example 166 was made by the procedure of Example 163. ES-MS 468(M+1).

Example 167

10  N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}[4-
(iminopyrrolidinylmethyl)-phenyljcarboxamide

NS
>

Cl
Example 167 was made by the procedure of Example 163. ES-MS 454(M+1).

Example 168
15

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(iminomorpholin-4-
yimethyl)phenyljcarboxamide

H
Tgﬁ
s
L,



Ex,p el 163 5 N{2-[N-(S-chloro(2

pyridyl))carbanoyl) (3thienyl)}j4(1-nmethyl (2-imdazolin-2- yl))phenyl]

car boxam dwor14e788 10 Prepar ati on of net hyl PCT/US00/25196

3-[ (4-cyanophenyl ) car bonyl am no] t hi ophene- 2- carboxylate A m xture of

4- cyanobenzoyl chloride (1.0500g, 6.4 nlBﬂoI) met hyl 3 15

am not hi ophenecar boxyl ate (1. 0000g, 6.4 nno and triethylamne (I nL, 7.0
mmol) in di c@Mﬁ%HWWY&QWP@@'&PfﬁmQ’é;fpgﬁem%f‘ﬁ%rl) 18 hours. The
m xture was poured into a separatory funnel and washed by 1 N HCl. The
organi c | ayer onbi ned, dried over MgSH, concentrated in vacuo, and
chr onmat ographw&ﬁ%h a silica gel colum to give the title conpound
1.6588 g (919%9. ES-Ms 287 (Mtl). 20 Preparation of N {2-[N (5-chloro(2

pyri dyl)) car bae N-(Relilério(@pyridyl)jearbanoyti:thieny)Hd+(bminadidde A portion of
2- am no- 5-chl ,m;p,} S treated with AlMe3 25
(0.8 m., 1.6 %%| ;iewydflf}oheﬂmgy alédl ngcthe a%)nrlgguct fromstep A (160 ng, 0.5
mmol ). The mixture was stirred at roomtenperature for 18 hours. The
excess of Al Me3 : k| |led by IN HCl solution. The organic | ayers were

, i e S concentrated in vacuo, and chromat ogr aphed
through a silica g to give the title conmpound 0.1528 g (80%.

[ PCT/ USOQ' 25196 131 Preparation of Exanple

163. A m xture of t he o 0dlct fromstep B (0.1528 g, 0.4 mmol ) and Et OH
saturated with 5 HCO wes.s{irred at roomtenperature for 18 hours. The
sol vent was renoved by a éovap The crude oil was treated with 2 niL

N- et hyl et hyl enedhRTb9@ad Midedy! it frdceditd bf Exanlpfe regasslmsmxu;m npl ete. Prep
HPLC was used to %UI‘I ty the ef| nal” product. It gave O g )()88% ES- M5

440( M+1) .
'Example 170

10 :
[4-(azaperhydroepinyliminomethyl)phenyl]-N-{2-[N-(S-chloro(2-
pyridyD))carbamoyl](3-thienyl)}carboxamide

Q ; .
Example 170 was made by the procedure of Example 163. ES-MS 482(M+1).
15



.10 Exanple 164

{4-] (di met hyl am no) i m nonet hyl ] phenyl }-N-{2-[ N- (5- chl or o( 2-

pyridyl)) camumengtsg( 3-t hi enyl ) }carboxam de H H ca 15 Eremwpb®/2584 was nade
by the procedure of Exanple 163. ES-MS 428(Mtl). Exanple 165 20

4-(N-(2-[ N-(5-chl ora2-pyridyl)carbanoyl ] 13%

t hi enyl } car banoyl ) benzenecarboxam dine H HZ | ~ H Exanple 165 was nade by
the procedure dExampliie 163. ES- M5 400( M+l ). it== WD 01/ 19788

PCT/ QSOQ/ 25196 132 Exanple 166 N-{2-(N (5-chloro(2

pyridyl)) car bangpyl -t hi enyl - (iJni nopi peri dyl net hyl ) - _
phenyl ] car boxaﬁﬂ%‘kﬁ{%ﬁﬂ“&%ﬁ‘g’%ﬁ%@%ﬁﬁgg“@}{ﬁ'@“é?%'cedur e of Exanple
163. ES- M5 468 (itthylpyrrelidinpl)methyifjihenyl}carboxamide

N-{2-[ N-(5-chl oro(2-pyridyl))carbanmoyl](3-thienyl)}[4:

(i mi nopyrrolidinyl nethyl)-phenyl }carboxamde Hryry (* NI~

H
0 A\
s

H

a
5 Example 171 was made by the procedure of Example 163. ES-MS 468(M+1).

Example 172

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} {4-
10  [imino(methylamino)methyl]-phenyl}carboxamide

H
N
] A

oL
Z ¢

Example 172 was made by the procedure of Example 163.

Example 173
15

N-{2-{N~(5-chloro(2-pyridyl))carbamoyl](3-thienyD)} [4-(3-methyl(3,4,5,6-
tetrahydropyrimidin-2-yl))phenyl}carboxamide



"Y 'Cl Exanple 167 was nade by the procedure of Exanple 163. ES- M
454(M+l). Exaile 168 15 N-(2-[N-(5-cbloro(2

pyridyl)) cWO9a§8 ) (3-t hi enyl )} [ 4- (i m nonor phol i n- 4- PCT/USN0/25196

ylmet hyl ) phenyl j carboxam de H/ N WO 01/19788 PCT/ US00/ 25196 133 Example -
168 was made by the procedure of Exanpl f163. ES-M5 470(Mrl). EIl 169 5 N
{2-[N-(5-chl oro(2-pyridyl))carbanoyl] (3-thienyl)}[4-(imno-1,4-

t hi azaper hydr @Example I V31 waswade/dyativyprdoedurb ofExiimpee (68 HES-ME¥PRMA+E). 169 was nmade -
by the procedure of Exanple 163. ES-MS 486(Mtl).  Exanple 170 10

[ 4- (azaper hydr oepi nyl i m nonet hyl ) phenyl ]-N-{2-[N-(S-chl oro( 2-

pyridyl))car b%ﬁ%‘ﬁ”f—i—@thi enyl)}carboxamde H H 16 a Exanple 170 was made
by the procedure of Exanple 163. ES-Ms 482(Mtl). 15 WD 01119788

PCT/ USQQ 2 51 9 ﬁ_ carba g thhe,n

N-{2-[N-(5-ch| (gy&(o%yzp irnlo)lﬁjﬁnc%- erXy rboxam%lrwI )+ {4l mno(2-

HO,

Cl

Example 174 was made by the procedure of Example 163. ES-MS 416(M-+1).

10
Example 175
1-{[4-(N-{2-[N-(S-chloro(z-pyridyl))eal;bamoyl](3-thienyl)}carbamoyl)phenyl]-
iminomethyl}pyrrolidine-2-carboxylic acid

15

a
Example 175 was made by the procedure of Example 163. ES-MS 498(M+1).



met hyl pyrrolidinyl)methyl]phenyl}carboxamde (* HHa 5 Exanple 171 was
made by the procedure of Exanple 163. ES-MS 468(M+l). Exanple 172

N-2-[ N-(5- cwoomagB8pyri dyl )) carbanoyl] (3-thienyl)} {4- »d1/US00/25196

[i m no(net hyl am no) net hyl ] - phenyl } carboxam de H HN N HaCl Exanple 172 was
made by the procedure of Exanple 163. FEyggnple 173 15

N-{2-) N-(5-chloro(2-pyridyl))carbanoyl](3-thienyl)} [4-(3-nethyl(3,4,5,6-

t et rahydropyri rExdmpl&l?Ql ))phenyl ] carboxami de H ccl WO 01/19788

PCT/ USOQ 25196 _33%, EIHW YORArBERES 1Y hicafn)M-Ac Ry R2-fhidkohgR. e 163.
b,

ES- M5 414( Mt1)
N-{2-[ N-(5- chlgp ar banoyl ] (3-thienyl)}[4-

((hydroxyam no)i m nonet hyl ) - phenyl ] carboxam de H Cl Exanple 174 was nade
by the procedure of Exa 163. ES-MS 416(M+l). 10 Exa=le

A H

H ~
1 B
Br
5  Example 176 was made by the procedure of Example 163. ES-MS 484(M+1).

Example 177
4-(N-{2-[N-(5-bromo-2-pyridyl)carbamoyl]-3-
thienyl}carbamoylbenzenecarboxamidine

10
Example 177 was made by the procedure of Example 163. ES-MS 444(M-+1).

Example 178
N-{2-[N-(5-bromo(2-pyridyl))carbamoyl}(3-thienyl)} [4-
15  (iminopyrrolidinylmethyl)phenyl]carboxamide




1-{[4-(N-{2-[ N-(5-chl oro(2-pyridyl))carbanmoylj(3-thienyl))carbanoyl ) pbenyl ]
- imnonet hyl }pyrrolidine-2-carboxylic acid 15 HH H a Exanple 175 was
made by t hWOMA¥88ure of Exanple 163. ES- M5 498( M+l). WRATSIYZAEH

PCT/ USOCQ 25196 136 EXIMole 176 N-{2-[N-(S-brono(2-pyridyl))carbamyl] (3 -
thienyl)}[4-(1-nethyl (-i mdazolin-2- yl)3phenyl]carboxam de Br 5 Exanple
176 was made by the grocedure of Exanple 163. ES-Ms 4"+l ). Exanple 177

4- (N-(2- N-( S_ﬁvypg 178 wps made by the pyecedyre pf Bxample 163. ES-MS 494(M+1).

t hi enyl ) car banoyl ) benzenecar boxam dine % H Br 10 Exanple 177 was nade by

t he procedure I e 163. ES-MS 444( Mt ). Exarrpl e 178 N
{2-[N-(S-Dbro - )carbam)ylgb‘;} t hi enyl) 15
(i m nopyrrol i Ak hm%m oy} Grthicnyl 4-4 Br WD 01/19788

PCT/ US00/ 2519 Gimiddépiperidylmethyl)phenyljcarboxamide

H

Example 179 was made by the procedure of Example 163. ES-MS 512(M+1).

Example 180
10 N-{2-[N-(S-bromo(2-pyndyl))carbamoyl](3-thienyl)}[4-(immomorpho|in-4-

yimethyDphenyl]carboxamide

Example 180 was made by the procedure of Example 163. ES-MS 514(M+1).
15




Exanpl e 178 was made by the procedure of Exanple 163. ES- M5 494( Mtl).
Exanple 179 N {2-[ N-(5-brono(2-pyridyl))carbanoyl](3-thienyl)}[4- 5

(i mi nopi per WMAEBRY| ) phenyl ] carboxanmide HN S H Sr  ExeapuUsnetsi9s was nmade
by the procedure of Exanple 163. ES-MS 512(M+1l). Einple 180 10

N-{2-[ N- (5-brono(2-pyridyl))carbanoyl] (33ghi enyl)}[4(i m nonorpholin-4-

yl met hyl ) phenyl ] car boxam de Exanpl e 180 was nade by- t he procedure of

Exanpl e 163. E M+1). 15 WD 01/19798 PCTI USOO 25196 138 Exanple

181 N-{2-[ N-(5-brono(2-pyridyl))carbanmoyl](3-thienyl))[4(imno-1,4

t hi azaper hydr oinzds t hyl.) pb | l,car b ] d mpl e 181 was nade by
t he procedure gff%%#ﬁ&ﬁ@"%%{%@“%@%h@z 10 N-{3-[N

(S- chl or o( 2- py thigzapeeiyArainrd-yimethyDpbenyljchybioxsntide

(1 m nopyrrobki di nyl net hyl ) phenyl] carboxam de { ~ HH N4 15 Exanple 182 was
made by the proceqyre of Exanple 163. ES-M5 454(Mtrl). nmaple 183

»

Br

Example 181 was made by the procedure of Example 163. ES-MS 530(M+1).

Example 182
10

N-{3-[N-(5-chloro(2-pyridyD))carbamoyl](2-thienyl)} [4-
(iminopyrrolidinylmethy)phenyl]carboxamide

15 Example 182 was made by the procedure of Example 163. ES-MS 454(M+1).

Example 183

N-{3-[N-(5-chloro(2-pyridyl))carbamoyl}(2-thienyl)} [4-(1-methyl(2-imidazolin-2-
20  yD)phenyllcarboxamide




N-{3-[N

(5-chloro(2-pyridyl))carbanmgyl | (2-thienyl)}[4(1-nmethyl (2-imdazoiin-2- 20
yl)) phenyl wosmersdnmi de (~ H H A WO 01119789 PCT/ US0O0/ 23 CTASN2BP6EX anpl e
183 was nmde by the procedure of Exanple 163. ES-MS 440(M+l). Exanple 184
5 3-[(3-([4-(2-sul fanoyl phenyl ) phenyl ] ce9bonyl am no) - 2-

t hi enyl ) car bonyl am no] benzenecar boxam dine SO2NN H H H NH2 10 Exanple 184
was nade by the procedure of Exanple 163 (step A, B, C) foll ovved by a
final step of Ekihplk 183 WikGRAdeby e flodeiO YEExatiplel 168. ESIMS 340(0H0

4-(2-{((tert butyl)am no]sul ?,onyl ) phenyl ) benzoyl chlori de was used to

repl ace 4-cyanobenzoyl <chloride in Exanple 1. ES-MS 520(M+l1l). 15 Exanple
185 N {2- [N(MZ pyridyl))carbanoyl ] (3-thienyl))[4-(2-

sul f anoyl pgenyl ) phenyl ] carboxam de SO2NH2 H H aCl 20 is WO 01/ 19788

PCT/ USOO 2519§-[(3—{[4-(2-sulfamoylphenyl)phenyl]carbonylamino}-z-
thienyl)carbonylamino)benzenecarboxamidine

10 Example 184 was made by the procedure of Example 163 (step A, B, C) followed by
a final step of trifluoroacetic acid removal of the #-butyl group. 4-(2-{[(tert-
butyl)amino]sulfonyl} phenyl)benzoyl chloride was used to replace 4-cyanobenzoyl
chloride in Example 1. ES-MS 520(M+1).

15 Example 185

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} [4-(2-
sulfamoylphenyl)phenyl]carboxamide

20




140 Exanpl e 185 was nade by the procedure of Exanple 163 except using
4-(2-{[(tert- butyl)am no]sul fonyl}phenyl)benzoyl chloride instead

of 4- cyanobewnoytiemskl ori de. ES-MS 513(Mtl). 5 Exanpl e 18BCTNUSBR2518G
(5-brono(2 pyridyl))carbanoyl)(3-thienyl)}[4-(2-

sul f anoyl phenyl ) phenyl ] carboxam de H INggH i Sr 10 Exanple 186 was nade
by the procedure of Exanple 185. ES-MS 556(M+l). Exanple 187 15

N- ( 5- br onp- 2- p\Bxample\lBj wadmsdelbl e procedure of Example 163 except using 4-(2- {[(tert-

am nosul fonyl ) ﬁm‘hﬁ%@mﬂgﬁ heH BRI 1ot HRledY bt 420aficensod] dhorRIE] de.
so~v-j @ cc N—I%til tszr ﬁ&‘xﬁsoqﬁ?%n gﬁz-anﬁh no- 5- br ofropyr i1 di ne (0.200
g,1.16 nmmol 1.(33SeM§i5\’/§, Hlf 5 20 m's of net hyl ene chl ori de, under argon,
was treated with trinethylalum num (0.312 nL, 2.ON in hexanes, 4.0 equiV)
at room tenper ghynolefg 30 mn. To the solution was added

et hyl - 3- net hyl pyrazol e- 5- car boxyl ate (0.356 g, 2.0 equiv. After 4hrs, the
vol atil e was evaporated, and the residue was redi ssolved into Et(c)Ac,

washed wi t h WON{2-IN{Beomo@-sd)esioeyliG4hieay4-Gc1, 0.2 N K208, and
saturat ed aqueuiaméyiphenyl)pRen9Tj@bdokamideyer was dri ed

10
Example 186 was made by the procedure of Example 185. ES-MS 556(M+1).

Example 187

15  N-(5-bromo-2-pyridinyl)-(2-4-[(2-
aminosnlfonyl)phenyljphenylaminocarbonyl)5-methyl-pyrazolcarboxamide,

Step 1: A solution of 2-amino-5-bromopyridine (0.200 g, 1.16 mmol 1.0 equiv), in 5
20  mls of methylene chloride, under argon, was treated with trimethylaluminum (0.312
mL, 2.0N in hexanes, 4.0 equiv) at room temperature for 30 min. To the solution was
added ethyl-3-methylpyrazole-5-carboxylate (0.356 g, 2.0 equiv). After 4hrs, the
volatile was evaporated, and the residue was redissolved into EtOAc, washed with



over Na2SO4, filtered, evaporated and purified via flash chromat ography on
silica gel to give N(5-bronp-2 pyridinyl)-(3-nethyl)5 pyrazol ecar boxam de
(0.160 g, WOow/197885 f ound for ClOHgBr NAO (M+H) +: 281, 2&%T/0S0fAiseqs 2: A
solution of N-(5-brono-2 pyridinyl)-(3-nethyl)5-pyrazol ecarboxam de (0.060-
g, 0.213 mmol, 1.0 equiv) in 2 nL of aceignitrile was treated with

tri phosgene (0.063 g, 1.0 equiv) at roomtenperature for 5m n under argon.
To the sol uti 6ANEEL 0.20ELO|; pridsaturdted agheuus NaSL Thoorginiolagsr wak phey| am ne

(0.071 g, 1.loRawW \@oAﬁIE %;e&%&ﬂhﬂﬁ%ﬁhﬂh%h%ﬁtﬁ%ﬂ?ﬁ%glg d the

resi due was redi.s d C3X3 and
sat ur at ed aqug Sﬁﬁﬁlﬂg |@ %@SWW& 160549%)- filtered,

evapor at ed, pMSﬁDMOVCaHﬁYH@l(Mfﬁbrﬂtlo@Baphy on silica gel and then

reacted ins2 nmL of trifluoroacetic acid for 16 hrs at roomtenperature. TFA

was then eva i ssolved into EtOA washed
wi th 0.5N HCl 8{3&2 5@%&?@5 X\ﬁ@f‘%‘?gjﬂ %B’é‘“ﬁz E%rganl c
layer was dri @698eP-2hEmmok 1.0 enpiv) ia2eal. ofagsteniirile was treated Withitriphosgend Wi t h
di et hyl et her (0L063@ V.0 eﬂdu(r)&t Roof@mperititei foli IMih hnder argon. To the solution was

(2-4-[(2-anmin U&K? dshifonyDphenyllphenylamine (0.07. quiv) Afier 1
PR e e i e
N- ( 5- br onp- 2- wNuHimrm N(m.[(!ﬂsamamdm&)mwmlpmgaﬁmWan am nO)-=
5- 11 uor opheny bR ANRBORIAR, &Q;?d}ltd&l Eunﬁédjmﬁa'éhﬁ{mn?h %ﬁyﬁsﬁ%%ﬁél’aﬂ@ of

5-fl uor o- 2-ni robe lg
ani no- 5- br ono T 2 “‘?f°%°° IHSB'G“‘HE reiiThA Waks t r eat ed
wi th phosphoihenevaperpie mthQIGSIGQBW@ rgilssel\@ intpu EYOAS wrshed with 0.5NTH€EL vol atil e
was evapolsit eol2 WK CD,,1 SnifsBtubiteli it Rad19Phe ckfatiic layer was dried over Na,SO,,
filtered, evaporated, and triturated with diethyl ether to give N-(5-bromo-2-pyridinyl)-
(2-4-[(2-aminosulfonyl)phenyl] phenylaminocarbonyl)5-methyl-pyrazolcarboxamide

(0.0024 g, 2%). MS found for C,;H,sBrNO,S (M+H)'": 555, 557.

20  Example 188

N-(5-bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl}phenylcarbonylamino)-
S-fluorophenylcarboxamide.

SO2NH2

H

® |
=Y

Step 1: A solution of 5-fluoro-2-nitrobenzoic acid (10.0 g, 54 mmol, 1.0 equiv), 2-
amino-5-bromopyridine (12.2 g, 1.3 equiv), in 80 mL of pyridine was treated with
phosphorous oxychloride (25.3 g, 3.0 equiv) for 30 min. The volatile was evaporated

25




and the residue was redissolved into Et OAc, washed with IN HCl, saturated
aqueous NaHCO3 and saturated aqueous NaCl. The organic | ayer was dried
over Na2SO4wo dtribiser ed, and evaporated. The vol atil e waspevapmnsioed, and

t he product was triturated wth diethyl ether to give N-(5

brono- 2-pyridinyl)-(2-nitro)-5 5 fluoropfyg@nyl carboxam de (12.5 g, 68% . M5
found for Cl2H7Br FN3G3 (M+H)4: 340, 342. Step 2: A solution of N(S brono-2
pyridinyl)-(2- mdﬂm)eﬁuémmﬁmwdﬁmmw&edwmmml SatBtedmplepds 0 equi v)
in 30 nL of Et Qmesnuaaﬁ&t@dﬂaqwu?N gér%gsdrﬂeﬁoger gojui v) at

reflux for 4 h | ati| S orate due was redi ssol ved
in Et OAc, vvashé%tefﬁlﬁ’t @ﬁeé@a@gwm %&F tdr gani ¢

| ayer was dri edVIWWgwogﬁbN-(ém(aMymﬂmﬁHﬂanwﬂ-&o N-(5 br ono- 2-

pyri di nyl) - (52- dhorbphenPlchrb@mRRITENY b, GRY) MS Houtle fdr €, mNégf@q{)"\@d ound for
C12HIBr FN3O ( Myl +: eg?o, 312. 15 Sth,ep A mxturézﬁ%

br ono- 2- pyri di nyl") - (2- am no) - 5-f | uor ophenyl car boxam de (0 310 g,1 nmol ,
1.0 equiv), 4-[(2-t butylam nosul fonyl)phenyl ] benzoyl chloride (0.430 g,

1.3 equivV), pyiStepi2nd soltion of N-(5-6cbmoR-pofididyly-{d-sitropS fiiopiRnyedboxhhidecd at rt

overni ght The t e S ed into
i onc, 2 shéfb%ﬂiﬁ%@%b?w@ ALY B Al R B SR AEDTAR0LG |
aqueous Nag% £ eq“b"r’ﬁ%fﬁﬂ'ﬂ‘ ford b The yelatile W@WVGD‘E?“WM“@‘WIW”& ed, and
evapor at ed. Theedisstlesdie (BtQAe, wmlsedmtham&dlaqﬁeouﬁ{mcmgfand INNaOH Dcet i ¢ aci d

at rt overni ghbrgaditfs Wastdhsamymahﬁ éawﬁ; JroffiS2 L 11 turated
with diethyl ether )Z&dthrgatmoth ch E( Ii
br onp- 2- pyri di FXI‘ ‘é WB@‘H‘P’ %9& (A %“Sg‘ﬂ'yl ani no)-5 25
f | uor ophenyl ca m@ﬂ‘(&lﬁﬁ 39,3121 . I\/S f ound for C2$HL, Br FNAOAS ( M+H) +:
569, 571. Hganple 189 Hp - F H Cl
Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)-5-fluorophenylcarboxamide
{0.310 g, 1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyi]benzoyl chloride
(0.430 g, 1.3 equiv), pyridine (2 mL) in 10 mL of dichloromethane was stirred at rt
overnight The volatile was evaporated and the residue was redissolved into EtOAc,
20  washed with IN HC], saturated aqueous NaHCO, and saturated aqueous NaCl. The
otrganic layer was dried over Na,SO,, filtered, and evaporated. The intermediate was
reacted into 5 mL of trifluoroacetic acid at rt ovetnight. TFA was then evaporated and
the product was triturated with diethyl ether, and then with chloroform to give N-(5-
bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl] phenylcarbonylamino)-5-
25  fluorophenylcarboxamide (120 mg, 21%). MS found for C,;H,;BrFN,O,S (M+H)":
569, 571.

30



30 WD 01/19798 PCT/ USOQ 25196 143 This conmpound is prepared according to
the procedure described in exanple 2 with the exception of using zinc in
acetic aciwotwi9788luce nitro-internmediate in step 2. The pCiusei25smsoduct was
purified by HPLC (O 8 reversed phase) eluting with 0.5% TFA in H2Q CH3CN!
M5 found for C H1L8CILFNAOMS (M+H) +: 525,14327. 5 Exanple 190 O02NH2 I, Q H
Br This conpound is prepared according to the procedure described in
exanpl e 2 wi t Fhis ¢anpduad ispeeppred agroniing to theprésedure describitd irPexamplecywitiz oi ¢ aci d
?Elts he Start:jﬁgei&b@dﬂahxtnhﬁmﬁéﬁ&cémJ?Qofl_dgg\éﬂmtﬂfﬁ%ﬁédlﬁ@& fz frhﬁdf by HPLC

reverse | n or
C27Ha2Br N5CB %&%ﬁg“&%ﬁ!gy% gt i Wit e . 71
compound is pHe&Y M8 &uad fg Gl &%%ﬂﬁ}eszée@c?rl bed in exanple 2 with
t he except§on of the following step | b perfornmed on the nitro-internedi ate
fromstep 1.MI product was purified by HPLC (O 8 reversed phase)
eluting with T. TFA in H2O' CH3CN Ms found for C30H29Br N6eO4S ( MHH)
649, 651. 1d WD 01119788 PCT/ USCQO 25196 144

This compound is prepared according to the procedure described in example 2 with

10  the exception of using 5-acetamido-2-nitrobenzoic acid as the starting material in step
1. The final product was purified by HPLC (C18 reversed phase) eluting with 0.5%
TFA in H,0/CH,CN MS found for C,,H;,BiN.O.S (M+H)": 608, 610.

15

This compound is prepared according to the procedure described in example 2 with

the exception of the following step 1b performed on the nitro-intermediate from step

1. The final product was purified by HPLC (C18 reversed phase) eluting with 0.5%
20 TFA in H,O/CH,CN MS found for C,;H,;BrN,O,S (M+H)": 649, 651.



Step I b: A mxture of N-(5 bronmo 2 pyridinyl)-(2

nitro)-5-fluorophenyl carboxamde (0.68 g, 2 nmol, 1.0 equiv),

N- et hyl pi pewoahegs (0. 60 g, 3 equiv), and Cs2CO3 (1.30 ggrdsragsioy) in 5 ni
of dinmethylformam de was stirred at 90C overni ght. Ethyl acetate was added
and washed with H2O. The organic |ayer vwag dried over Na2SO4, filtered, 5
evaporated, purified via flash chromatography on silica gel to give N

(5- Er f)m) 2- pyrStep 1y A)mifkfira drN-(5) br&n64=p5hdmyl)-(2-n1tro)~5-ﬂuoro;:chenylcarboxamxde

met nyl pi per azi

C , Ht 8Br N5CB (Kﬁ% 1@&%{ 2 "%T’Ae"%eg’%g‘ (G 3 iy B BRCRAL3 |
conpound is pr SpafRy) HIBL S AR Tmemide yras firred aASE pyeraight. Bthidasetatee 5. The
final product msaqﬂadaﬂdvmhddwxﬂmo ng@deyeswah%dsﬁ@ﬂﬂdﬁl@re&,th 0.5%
TFA in  H205CH3 aedag; MRSl 5 give s o2 L5 Exam 1p

a 193 N—(5-bro r|d| - "

ani nosul f ony| pREHIE ReIpksylearboxamids (D e4g, 63°4) BB ani de.
20 so 2NH 2 N &m&f@@,,ﬂ,,Bm,m,Mﬂm 41D, 421.

4- [ ( 2-t-butyl am nosul f onyl ) phenyl ] phenyl ami ne (0.180 g, 1.2 equivVv),

N, N' - di succi ni g é] f@r bonate (0.154 g, 1.2 equiv), 4-nethyl norphooline
(0.5 WO 01/197 00 25196 145 L) in 10 nL of acetonitrile was
stirred at 1t for 30 min. N (5-bronp-2-pyridinyl)-(2-

am no) - 5-fl uor ophegg/écar boxam de (0.155 g, 0.5 mml, 1.0 equiv) was added

and the

This compound is prepared according to the procedure described in example 5. The
final product was purified by HPLC (C18 reversed phase) eluting with 0.5% TFA in
H,0/CH,CN MS found for C,,H,,CIN,O,S (M+H)*: 573, 575.

15
Example 193
N-(5-bromo-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenyljphenylaminocarbonylamino)-5-fluorophenylcarboxamide.
20

JAgaS

o

8r

Step 3: A mixture of 4-[(2-t-butylaminosulfonyl)phenyi]phenylamine (0.180 g, 1.2
equiv), N,N’-disuccinimidy] carbonate (0.154 g, 1.2 equiv), 4-methylmorpholine (0.5



solution was stirred at rt for 3 hrs. The volatile was evaporated and the
resi due was redissolved into EtOAc, washed with I N HCI, saturated agueous
NaHCO3 andwb 03/a9788 at ed aqueous NaCl. The organi c | ayer Wwa3/usni/asmeover
Na2SO4s filtered, and evaporated. The internediate was reacted into 5 niL -
of trifluoroacetic acid at rt overnightgs TFA was then evaporated and the
product was purified by HPLC (C 18 reversed phase) eluting with 0.5% TFA
in H2Q' CH3CN tid)dn 1mN of scelmitrile was stirred at rt for 30 min. N-(s-bromo-z-pyridinyl)-(z-
pyridinyl) - (Zaﬂiﬁofg-fﬁm%?ic&%%&dﬂloﬂﬂ% , (@0l Qrﬂéaﬁi%gh hRd -5 10

f1 uor ophenyl car,boxani d f ound for HLORr FNBOAS ( M+H) +:
584, 586. ExaffpPs ‘E’Vi’éig‘fé}g“ i‘gg’ﬂ"'sl‘%/o"“a Wasmpmtedan tﬁerem%uewas

N- ( 5- br ono- 2- padisselved into-ROA¢,svaskad withddhHEL saturetod aguepusNaki)Q;-and

fslt uoriphinsl caat&aeeeaameusﬁmlmd%&midweﬁmﬁrﬁdbbema,mmea a4 ExamAlL. 1 i
ep m x

of N- ( 5- br ono- E B§rra egg:g‘%%ag t?efluomr op eny rqoagg(ug%cxggtn(l 24 g, 4

mml , 1.0 equPyemight expporg mth%preémyzs@mﬁeﬁbyﬂ}’w&ﬁkﬁ pyri di ne

20I (3 IrrL) in a&emaﬁuaemm@wmasmmom,cmmNﬁmwl ggtA The ned

vol atil e was 108 ik !mgﬁy 0 Et OAc, washe

with IN HCL, sat'E};)a{2 [(gqueoﬂgfokgﬁ&% sla ur%@%h’yl o'Es NaCl . The

or gani ¢ Ié?/er W%fgp}lﬁ'}'léﬂ oxgipide (RAYl 8%). M%g“g@f“%w@o‘%&% &H O give

N- ( 5- br ono- 2- 84, B86.nyl ) - (2- (4-

cyanophenyl car bonyl ) am no) 5- f | uor ophenyl car boxam de (1.14 g, 65% . Ms found

for 25 C20H12BrE (NpH) +: 439,441, Step 2: A mxture of N(5 brono-2

pyridinyl)-( ZEW}QN%%S’&%WI car bonyl ) am no) 5- fl uorophenyl car boxam de (1.12

g, 2.56 mol, 1.0 equiv), hydroxylam ne-HC1(0.213 g, 1.2 equiv), and

tri et hyl ags ne N-{5-biomo-2 piridiii}l)-(E-(4driidinophéuyRatbogharhinoys-ed at 50C | b

fluorophenylcarboxamide.

Example 194 Example 195
Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)5-fluorophenylcarboxamide

(1.24 g, 4 mmol, 1.0 equiv), 4-cyano benzoyl chloride (0.792 g, equiv), and pyridine
20 (3 mL)in 15 mL of dichloromethane was stirred at rt overnight. The volatile was

evaporated and the residue was redissolved into EtOAc, washed with 1N HCI,

saturated aqueous NaHCO, and saturated aqueous NaCl. The organic layer was dried

over Na,SO,, filtered, and evaporated to give N-(5-bromo-2-pyridinyl)-(2-(4-

cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide (1.14 g, 65%). MS found for
25 C,H,,BrFN,O, (M+H)": 439, 441.

Step 2: A mixture of N-(5-bromo-2-pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)5-
fluorophenylcarboxamide (1.12 g, 2.56 mmol, 1.0 equiv), hydroxylamine-HC] (0.213
g, 1.2 equiv), and triethylamine (1 mL) in 15 mL of ethyl alcohol was stirred at 50°C



WO 01/19788 PCT/[ TSOO 25196 1,46 overnight. The volatile was evaporated
and the residue was redissolved into Et OAc, washed with IN HCl, saturated
aqueous NaP®O®1/:9188 sat ur at ed aqueous NaCl . The organi c RCRAG0/2% dri ed
over Na2SO4, filtered, and evaporated to give N-(5-brono-2-

pyri di nyl)-(2-(4-hydroxyam di nophenyl canenyl ) am no) 5- f | uor ophenyl car boxam
de S (conpound Exanple 194) (0.84 g, 70%. One third of this material was
purified by HpPrapigitiThervolatilesend eyaporateli and the repiduswastredissglyediinm EtQAsp O CH, CN

tS feyl gl dAOmZOt wﬂﬂﬁmﬂm&a évﬁmftmadeoﬁm ACOlanBedtbtate@BquebisNaCl, Thé2, 474.

X
hydlrooxyam di no {émgh'%v%% ffé% n%?é" %@op%e%@%&%&a ?“fﬂ §6 , 1.19
nmol, 1.0 equi m;n ewmewoybengca@wl)eqm fludrop wlq@ommlaeetm aci d

\Aﬁs stir (r]I eds atcohﬁ:oﬁxﬂ@xﬁﬁplﬁ‘ﬂ%) (0.8£g,70% @tOdeﬁnﬂﬂﬁ'tlﬁthhtﬁﬁaﬁWﬂﬁﬁ%ﬂBﬁOL ag edO
The residue vva B A t 5%
TEA in HZO) CI—|3 (C 8 Bhﬁg ‘ﬁn@%ﬁh Og/e'f‘ 5%1% bﬂotﬁe‘lwzd\”

anm di nophenyl c&?ﬂ’éﬁ |° ?B“Elf?ﬂ% % de 15 (conpound
Exanpl e 195) (0.24 g, 44% M5 found for CZJ 1, , Br FNNO, (I\/H—l): 456, 458.

a?gﬁgﬁwl? 20g ;vi?BAgﬁﬁmog %}ﬂmﬁl@é’g gg (4-1- met hyl - 2-1 madazol : B iw Step
0599%3'@6%15%# @SSR bromo 2 25

1, A strea of
pyridinyl)-(2- m9&mw¢@|mmﬁ®$gam0myﬂxid 10omb pfiazeijd aym:amdje (1.0
gil r2r2d gm:% atritﬁmmuphmmﬂn&%ahn@e%&aéd @Here&mevvars Pl DS esi due
was treated wﬁﬁﬁ{:gbg;weﬁ%gf’h @?ﬁg%&sgﬁ@m&%ﬁh‘:ﬁq lﬁiyh@manol at
rt overnight. ?‘h@@’éﬁlh@r(ﬂ'ammp enyRamine}fuiuotopbenyt-earbaxamidé t he crude
product wass pu(chinpasid Byatiite &) @Bt d\uR)/ 19788 PCT/ USOQ 25196 147

MS found for C,oH,,BrFN,0, (M+H)": 456, 458.

Example 196

20  N<(5-bromo-2-pyridinyl)-(2-(4-(1-methyl-2-imadazolin-2-
yl)phenylcarbonyl)amino)S-finorophenylcarboxamide.

oy
:mﬁ,

Step 1: A stream of HCI(g) was bubbled through a 0°C solution of N-(5-bromo-2-

25  pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide (1.0 g, 2.3
mmol) in 30 mL of methanol until saturation. The mixture was stirred at it overnight
and evaporated. One-fifth of the resulting residue was treated with (2-
aminoethyl}methylamine (0.10 g) in 10 ml methanol at rt overnight. The solvent was
removed at reduced pressure and the crude product was purified by HPLC (C18



reversed phase) eluting with 0.5% TFA in H2O CH3CN to give N{5 brono- 2-
pyridinyl)-(2-(4-(l-nethyl-2-inmdaaolin-2-yl)phenyl carbonyl)am no) 5-

t | uor ophenwiomandyskam de (0.082 g, 37%. M found for C2RETRISHMNBOE ( M-H) +:
496, 498. 5 Exanples 197-267 The foll ow ng conpounds were prepared
general |y accordi ng to the prc')cedure dgs;cri bed in Exanple 196. HH HHI,
|l I~F FHHHI Sr Br (~ Brr H: MS (MH): M5 (MtH): MS
(MtH): 510, mw&&zlﬁmmaswm&mm/@imgmmb@m@pl e 199 F,

glle 200 WD41 &%ﬁ?ﬂT @%Mﬁ-&?gfnﬁh&ﬂo Damiho)3- .0 al, Ir
oF Ir | 466, 468
440, 442 2182 4§§'1!°‘2?8 yloard @% 33% %F@%ﬂ@%%G ,
5
Examples 197-267

The following compounds were prepared generally according to the procedure
described in Example 196.

0

O
MS (M+H): MS (M+H): - MS(MHH): MS (M+
510, 512 539, 541 526, 528 524,%6}0

Example197 Examplels8 ~ Example199 ~ Example200




HIl,, Irt cFFIr Flr (tr Ir I Ir Glr Ir GGM (M10: M 412,414
+H' M5 H: M5 (MHIf: 452,454 Exanple 205 ale 206 Exa ie 20? le 208 HJH H
Hilr \I |r WOO/19888 F \ \ F Ir Ir Ir Ir HIr Ir Ir |Ir sowuseodds (MH): M
(MtH) : M5 (MHH): M5 (MHH): 466, 468 440, 442 482, 484 480, 482 Exanpl e 209
Exampl e 210 Exanpl e 211 Exanple 212 WO (Q%$19788 PCT/ 11S00/ 25196 149 H
ffAc, I/ GGS (MH): Ms (MtH): M5 (MHH)- M5 (MtH): M 498, 500 495, 497

430, 432 459,460 idle 213 Exanple 214 Exanple 215 maple 216 HkKkIHFH HF

HHdO (/ G-~

MS (MHH): MS (M+H): MS (M+H): MS (M+H):
466, 468 440, 442 482, 434 480,%2}!)'

MS (M+H):
412,414




MS (MrH): MBS (MrH): MBS (MrH): MBS (MrH): 516,518 513,515 548,550 530,532 E
ple 217 ExamIn~ a 218 ale 219 Exanple 220 'OHH HHHHI H1 HF HI
| FHI |/woR®HH GG I/ G M (MH: M (MrH): NS PROVESII2SME ( MH)
426, 429 428, 430 426, 428 428,430 mapl e 221 Exa Ito 222 u ple 223 Exanpl e 224
| i~~. Wc) 01/19788 PCT/USOQ 25196 1SMH HHH OFF MICi i I~F 1
I, O g M (MrH): MS (MrH): MS (MrH): MBS (MrH): 452, 454 470,472 452, 454
498, 500 Ex~gle 225 Exile 226 ale 227 ogle 228 H OXQY j~~ HHO FFF

MS (M+H): MS (M+H):
495,497 430,432

MS (M+H): MS (M+H): "~ MS (M+H): MS (M+H):
516, 518 513, 515 548, 550 530, 532
Example 217 Example 218 Example 219 Example 220

(> ]
MS (M+H): MS (M+H): MS (M+H): MS (M+H):
426, 428 428,430 426, 428 428, 430

WWMF&M&Z&

il



FFFF I O O or Ms (MtH): M5 (MHH): M5 (MtH): M5 (MtH): 528, 530
560, 562 544,546 542,544 Exanple 229 Exile 230 Exanple 231 Ex_ammle 232 HH
H FFFFwdohada FI1 | O O r O M5 (MtH): M5 (MHH) : rbBugdiesivs VS
(MtH): 474,476 490, 492 456,458 472,474 Exanple 233 Exile 234 ale 235 ale
236 WO 01/19788 PCT/USOQ 25196 151 HH19 k I~ 1~ F/ F/ Hall | / r or
/ Br M5 (M¥l~: MB (MtH): M5 (MHH): I\/IS(IVH—D 488, 490 502,504 514,516
514,516 ale 237 ale 238 Emle 239 ale 240 HHHHI, | HI, F I/ FI1/ F/
F kBr r Sr Br M5 (MH): M5 (MrH): M5 (MtH): I\/SLM+J)

PR TP 70
%

MS (M+H): MS (M+H): MS (MHH):
452, 454 470,472 452,454

Example225 = = = Example226

oG

O Br

MS (M+H): MS (M+H): MS (MHH): MS (M+H):
474,476 490, 492 456, 458 472,474

Example233 = Example234 = = Example235 =  Example236



470,472 484,486 482,484 496,498 Exanple 241 Emle 242 Exnple 243 Eonple 2"
HH HFF I/ 1/ 1/ GI/ C GM (MH: Ms (MH): M5 (MHH): M5 (MHH):
484, 486 49WOB0OD788/0, 472 500,502 Enmle 245 Ex=le 246 al ecABozs®m6248 WO
01/19788 PCT/11S00 25196 152 HH HN1 ~1, | 1.4 of & Sr & Ms (MtH): M5
(MtH): M5 (MtH): M5 (MtH): 510,5121542, 544 526, 528 524,526 al e 249
FKMBV1e 250 x le 251 EXMK 252 H ?Xo FHHTf,, %0e | HI Br Br Br M5
(MtH " M5 (MEH): M5 (MHH): MS (M+H): 470, 472 484, 486 496, 498 496, 498
Exanpl e 253 Emi |l e 254 EK4Ug& 255 ale 256 5 OH H1  H

MS (MHH): MS : MS (QvEHH): .
488, 490 soz,%m 514,516 ' ?{ﬁ‘gf;ﬂ’

Example237 = Exanple238 = Exanple239 ~  Example240




FF HH M5 (MHH): M5 (MHH): 444,446 446, 448 Exanpl e 257 Exanpl e 258 WO
01/ 19788 PCT/ USQQ 25196 153 Exanple 259

N-(2-[ N-(5- WoHa9B8pyri dyl ) ) car banoyl ] - 4, 5- di met hoxyphenyCy/g800/25196
cyanophenyl )carboxamde 5 O Me 01 NN NC 1 NHOBr O To a solution of
4, 5-di met hoxy- 2-ni trobenzoic acid (2.2ggy | Omol) and 2-am no- 5-
bromopyridi ne (2.4gm 14mol ) i.n anhydrous pyridine (501) at 0C was added
POCCI 3 (1.9m, 20mmol). After stirring at roomtenperature for 30mn, the
reaction 10 was conplete. The m xture was concgptrated and dj,l uted vvlth

CL4H12Br N3CS ( WRH) » #82. DR ni : f Y SBrpound
1(320ny, 0.83mmol) S HONY i FON
ref! uxed for 1 hour.

sol ution was washed wi f{ . : ed.land
evaporated to give inten#di ate conpound® (230ny, 78% VB f ound
Cl4H14Br N3C8 ( M+H) +MSIBBHPO, 354. 03MS REH): MS (MHH): MS (M+H):
510, 512 542, 544 526, 528 524, 526
Example 249 Example 250 Example 251 Example 252

MS (M+H): MS (M+H): MS (M+H):
484, 486 496, 498 496, 498
Example 254 - Example 255 Example 256
5
MS (M+H): MS (M+H)
444, 446 446, 448

Example 257 Example 258



To a solution of internediate conpound 2 (200ng, 0.57mmol) in a m xture of
pyridine (3nm.) and DCM (10nm) was added 4-cyanobenzoyl chloride (140ng,
0.85mmol ) . WPgtIg8 t ate fornmed i Mmedi atel y and the react iPER/USE25E96ND! et e.
The solid was collected by filtration and washed with DCM After drying ih
vacco, the titled 25 conpound was obtaitdd as a yellow solid in 70%yvyield
(190ng). Ms found for C22H17Br NMAO4 (M+H) +: 481. 00, 483.00. WO 01/19788
PCT/ USOQl 25198xampje25%-xi | e 260

(4, 5-di met hoxy-2-([4-(1-nmet hyl (2-i m dazolin- 2-

yl)) phenyl ] ca;.p ] - = ' rboxam de 5 Owe
71 NNN ¢ (?’M‘@Fm'g%}’%l’a{ ‘dly?%é%\%?‘%g%‘p%%%b“@ﬁed in Exanpl e 259
(100mg, 0. 20nKAmephenyDeapboxamtife v i di ne (10nL) at OC was bubbled dry H2S
gas to satfiration. The m xture was stirred at anbi ent tenperatures
overni ght, and the convgjsi on was conplete. The 10 solvent was renoved to
dryness, and the rgsdduk was suspended in anhydrous acetone (1 Onl),
foll owed by addition | mL). The reaction mxture was refluxed for 1
hour. The sol vent was M rotary evapor ation. To the residue was
added anhydr® ( nd JN- net hyl et hyl enedi am ne (I nL). The
resulting mxtu B 1 hour, concentrated and subjected to
RP-HPLC purification @#5 to give the title conpound. M found for
C25H24Br NoO4 ( M+H+: 538.1, 540.1. Exanple 261
4- (N-{ 2- [ N- ( 5Tbaosloich-qf giSk-dimbthinge2-hitroberizdie deid (g 1 Orampl) laad YamberHanmoy| ) -
20 benzenecar BBtk @48, 14mmoi) in anhydrous pyridine (50mL) at 0°C was added

POC], (1.9mL, 20mmol). After stirring at room temperature for 30min, the reaction

10  was complete. The mixture was concentrated and diluted with EtOAc (200mL). The
organic solution was washed with brine, dried and evaporated to give intermediate

compound 1 (3.0gm, 80%). MS found for C, H,,BtN,O, (M+H)": 382.00, 383.95.

A mixture of intermediate compound 1 (320mg, 0.83mmol) and SnCl,-2H,0 (900mg,

15 4.0mmol) in EtOAc (10mL) was refluxed for 1 hour. Reduction completed. The solid
was filtered through a celite bed. The filtrate was diluted with EtOAc (50mL), and the
red solution was washed with 1N aq. NaOH solution (x3) and brine, dried and
evaporated to give intermediate compound 2 (230mg, 78%). MS found for
C,H,BrN,0; (M+H)": 352.00, 354.05.

20
To a solution of intermediate compound 2 (200mg, 0.57mmol) in a mixture of
pyridine (3mL) and DCM (10mL) was added 4-cyanobenzoyl chloride (140mg,
0.85mmol). Precipitate formed immediately and the reaction was complete. The solid
was collected by filtration and washed with DCM. After drying in vacco, the titled

25 compound was obtained as a yellow solid in 70% yield (190mg). MS found for
C,,H,,Bi(N,0, (M+H)": 481.00, 483.00.



MO NHI N HZN, NHIUSr O The title conmpound was obtained fromthe
Exanpl e 259 conpound according to the procedure described in Exanple 2. M5
found for CRDHAMBERNSO4 (MHH) +: 498.1, 25 500.0. WO 01/ 197PE€BUSMESMIS00/ 25196

155 Exanple 262

N- (5-chloro(2-pyridyl)){2-((4-cyanophenyjsgycar bonyl am nol - 5- met hoxyphenyl } -

5 carboxamde M N NC/ 11 NHO ~" 11 a O This conpound was obtai ned from
5- met hoxy- 2- ni tExaipple26@ c aci d and 2-am no-5- chloro-pyridine according to
the procedure described in Exanple 259. MS found for 10 C21H15C1IN403

(M+H) +:  407. 0. | e 26 . . .

N- ( 5- chl or o( 2- péﬁ%&%%’?—gﬁgfﬂ&?@!%'ﬂ'ﬂﬂbﬁT hyl (2-i mi dazol i n-Z

yl)) phenyl | - 15Fplrebplicarboiyiagiing} phenyl)db(Shwome(2-pyridyD)catboxamideN NH 0 g O To
t he suspensison of the conmpound Exanple 262 (100ng) in a m xture of

anhydr ous
OMs

H
N N

N
L_TXO\"/NH ) I; N

o

To a solution of compound obtained in Example 259 (100mg, 0.20mmol) in 10%
Et,N/pyridine (10mL) at 0°C was bubbled dry H,S gas to saturation. The mixture was
stirred at ambient temperatures overnight, and the conversion was complete. The

10 solvent was removed to dryness, and the residue was suspended in anhydrous acetone
(10mL), followed by addition of Mel (1mL). The reaction mixture was refluxed for 1
hour. The solvent was removed by rotary evaporation. To the residue was added
anhydrous MeOH (10mL) and N-methylethylenediamine (1mL). The resulting
mixture was refluxed for 1 hour, concentrated and subjected to RP-HPLC purification

15 to give the title compound. MS found for C,;H,,BIN,0, (M+H)": 538.1, 540.1.

Example 261

4-(N-{2-[N-(5-bromo(2-pyridyD)carbamoyl]-4,5-dimethoxyphenyl}carbamoyl)-
20 benzenecarbcxamidine

OMe
MeO.

The title compound was obtained from the Example 259 compound according to the
procedure described in Example 2. MS found for C,,H, BIN,O, (M+H)*": 498.1,
25 500.0.



MeOH (5nL) and EtOAc (5nL) at OC was bubbl ed anhydrous HCO gas to
saturation. 20 The m xture was stirred at anbient tenperatures overnight.
The conver ¥ioo/127%88pl et ed. The sol vent was evapor at ed t o mITyUses251961T he

resi due was di ssolved in anhydrous MeOH (10OnL), followed by addition

of N-net hyl et hyl enediam ne (I nmL). The rE$ulting m xture was refluxed for 1
hour, concentrated and subjected to RP- HPLC purification to give the ti tI e
corrpound 263. Ms found for C24H22CIN503 25 ( M+H) +: 464. WD 01119788

PCT/ USCQO 2519 Examyi626Fxanpl e 264 4-(N {2-[N
(5-chloro(2-pyridyl))carbanmoyl]-4- net hoxyphenyl }

car bant oyl ) be cap.box dine Owe NH HzPI / ., NHO~ CI O The title
conpound was %&éﬁ% J#ﬂﬁb%l%m@emmlﬁmwmﬂﬂk

accordi ng 5o Emdboxdmide62. MS found for CalH,, CING3 (MrH) +: 424. Exanple 265
10 N (5-chloro(2-pyridyl))[2-({4-

jimno(m ethylam no)net hyl ] phenyl } car bonyl am no) - 5-

met hoxyphenyl ] car boxam Ov NHI / N~-NNHO/ G 015
Rn
Ne I
0

This compound was obtained from 5-methoxy-2-nitrobenzoic acid and 2-amino-5-
chloro-pyridine according to the procedure described in Example 259. MS found for
10 C,H,,CIN,O, M+H)": 407.0.

Example 263

N-(5-chloro(2-pyridyD))(5-methoxy-2-{[4-(1-methyl(2-imidazolin-2-yD)phenyl]-
15 carbonylamino}phenyl)carboxamide

" OMe

H

N
C‘ N|N‘
N NH O
| . Za

o]

To the suspension of the compound Example 262 (100mg) in a mixture of anhydrous
MeOH (SmL) and EtOAc (5mL) at 0°C was bubbled anhydrous HCI gas to saturation.
20  The mixture was stirred at ambient temperatures overnight. The conversion
completed. The solvent was evaporated to dryness. The residue was dissolved in
anhydrous MeOH (10mL), followed by addition of N-methylethylenediamine (1mL).
The resulting mixture was refluxed for 1 hour, concentrated and subjected to RP-
HPLC purification to give the title compound 263. MS found for C,,H,,CIN,O,

25  (M+H)": 464.




The title conpound was obtained fromN (5-chloro(2 pyridyl)) {2-[(4-
cyanophenyl ) car bonyl am no] - 5- net hoxyphenyl } car boxam de and net hyl am ne
accordi ng t wadaspsocedure described in Exanple 262. M5 POTHS28196 C2i Cl NS5O,
(MtH) +: 438. WD 01/19788 PCT/ USCQO 25196 157 Exanple M

[2-({4-] (di met hyl am no)i m nonet hyl ] phenyjsgcar bonyl am no) - 5- met hoxyphenyi ] -
5 N(S-chloro(2-pyridyl))carboxamide O NH NN N/ °~ NHO/ C O The
title conpound ByamplelRé4i ned from N (5-chloro(2-pyridyl)){2-[(4

cyanophenyl ) car bonyl am no] - 5- net hoxyphenyl ) car boxam de and di net hyl am ne
10 according to the rocedu describ d i xanpl e 263. Ms found for
C23H22CI N3 (4N Mdémz mevll4-

N- (5- chi oro( 2- pwthdyb)«)x{ync@[bén(oylbbenwyﬁcmbbxmlﬂmenet hyl ) phenyl ) car bonyl ami no
}- 5-met hoxyphenyl ) carboxam de O NH N CNNLO-TO CI 0 The title conpound
was obtained fromN (5-chl ame(2-pyridyl)){2-[(4-

cyanophenyl ) car bonyl am no] AQ- net hoxyphenyl } car boxam de and pyrrolidi ne 20

according to the procedur scr,j bed i n Exanple 263. Ms found for
N

CZSH24CI NSO3  ( M+ 78. NN
HoN NH O U
Cl

The title compound was obtained from the Example 262 compound by procedures
according to Example 262. MS found for C,,H,,CIN;O, (M+H)": 424.

Example 265
10

N-(5-chloro(2-pyridyD)[2-({4-
[imino(methylamino)methyl]phenyl}carbonylamino)-5-
methoxyphenyljcarboxamide

OMe

\ [
NH O
‘ ﬂJ\Q\( Za

o
15

The title compound was obtained from N-(5-chloro(2-pyridyl)) {2-[(4-
cyanophenyl)carbonylamino]-5-methoxyphenyl} carboxamide and methylamine
according to the procedure described in Example 262. MS found for C,,H,,CIN,O,
(M+H)*: 438.



WO 01/ 19788 PCT/ USOQ 25196 158 Exa=IL268

N- (5-chloro(2-pyridyl))(2-((4-(imnopiperidyl nethyl)pbenyl]carbonyl andno}-5
- 5 net hoxXYPHW&H87B8 car boxanmi de OMe tt ~ NH N ~Cl1 O The tecriusomsmgasound was
obtained fromN (5-chloro(2 p)ridyl)){2-[(4-

cyanophenyl ) car bonyl am no) - 5- net hoxypheygyl } car boxam de and pi peri di ne 10
according to the procedure described in Exanple 263. Ms found for C , ClN5Q
(MHIf+; 492, 1 ple 269 15 N-(5-chloro(2-pyridyl))(2-{[4-(i m nonorpholin-4--

yl et hyl )phenﬁj‘mmw am n] - 5- net hoxyphenyl ) carboxam de Ove NN N~ NH O
O\--i a 0 The title conpound was obtained fromN (5-chloro(2

pyridyl)){2-[(4 20 cyanophenyl)carbonyl am no] - 5- met hoxyphenyl } car boxam de
and nor phol i nd2-(H(diméthylamino)imigomedyliphenyl}chrbemyilingitio)-Srnictiroxgpleenzf)3. NS
found for £2HR4SIe 2-pydfay)ycarbdfmide WO 01/ 19788 - - PCTILISOO 25196 159
Exampl e 270 - N (5-chloro(2-pyridyl))(2-([4-(imno-1, 4-thi azaperbydroi n-4-
5 yl met hyl ) phenyl ] car bonyol am no) - 5- met hoxyphenyl ) car boxam de

Me

NH RN
) T
N NH O
P )‘\Q\"/ L a

o
The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4-
cyanophenyl)carbonylamino}-5-methoxyphenyl} carboxamide and dimethylamine
10 according to the procedure described in example 263. MS found for C,;H,,CIN,0,
(M+H)": 452,

Example 267

15 N-(5-chloro(2-pyridyD))(2-{[4-(iminopyrrolidinylmethyl)phenyl}carbonylamino}-
5-methoxyphenyl)carboxamide

OMe
CN/‘LQ\“, NH O \©\
a
o
The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4-
cyanophenyl)carbonylamino]-5-methoxyphenyl} carboxamide and pyrrolidine

20  according to the procedure described in Example 263. MS found for C,:H,,CIN,O,
(M+H)": 478.




O NHHN g ~-NCOP)4( NHO, G O The title conpound was obtained from
N-(5-chloro(2-pyridyl)) {2-[(4 - - -

cyanophenylwaatr/tsessy| anmi no] - 5- met hoxyphenyl ) car boxam de aeo/ush/zsmsr phol | ne
10 according to the procedure described in Exanple 263. M found for
C25H24CI NSGBS (M+H) *: 510. Exanple 271148

(2-{[ 4(am no( hydr oxyi m no) net hyl ) phenyl ] car bonyl am no) - 5- net hoxyphenyl ) -
N (5-chl oro(2-pyridyl))carboxam de oMe HOPI :1:Jri HZN NH O O To a

suspensi on of 5@{%@ N-(5-chloro(2 pyridyl)){2-[(4- --- 20

cyanophenyl ) car bonyl am no] - 5- met hoxyphenyl ) ccar boxam de (150nmg) in EtOH -
-- (I On) was added hydroxyam ne hydrochl oride (80ng) and Et 3N (200L). The
m xture was stN#($-eblorg( w:d»fér{%@m{nonimﬁdﬂmwanm caxbenydamisplfe. The

sol vent wass epedhokyphesyiRMbokdimider ude material was purified by RP-HPLC to
give the title-- conpound. M found for CZ H, 8CINSO4 (M+H):140.1. WD

01/ 19788 PCT/ USOQ 2519G 160 En¥le 272 N-(5-brono(2

pyridyl)) 12-[ (4- cynoophenyl )@ar bonyl am no] -5- 5 net hoxyphenyl ) car boxam de
O NC(r O**f rd4")

H
NH N | Ng
GN NH O ua
o
The title compound was obtained from N-(5-chloro(2-pyridyD) {2-[(4-
cyanophenyl)carbonylamino]-5-methoxyphenyl} carboxamide and piperidine

10  according to the procedure described in Example 263. MS found for C,;H, ,CIN,O,
M+H)Y": 492,

Example 269

15  N-(S-chloro(2-pyridyD))(2-{[4-(iminomorpholin-4-
ylmethyDphenyljcarbonylamin}-5-methoxyphenyl)carboxamide

OMe

The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4-

20  cyanophenyl)carbonylamino]-S-methoxyphenyl}carboxamide and morpholine
according to the procedure described in Example 263. MS found for C,,H,,CIN.O,
(M+H)™: 494.1.



_INH O O Thi s conpound was obt ai ned from 5-net hoxy-2-nitrobenzoic acid and
2- am no-5 brono-pyridine according to the procedure described in Exanple
259. M5 woamdrssor C21H15Br NMACG3(-MtH) : 451. 00, 453. 00. PAQUUAASIBE ¢ 273

N (5-bronmo(2- pyridyl)) (5-nmethoxy-2-{ [4(1-nethyl (2-im dazolin-2-

yl)) phenyl ] carbonyl am no} phenyl ) carbeésgam de 15 O CN N NH O O The title
conpound was obtai ned according to the procedure descri bed Exanple 263. M
found for CCHHBr NoG3 (M++: 508, 510. WD 01/19788 PCT/ US00/ 25196 161 )
Exanpl e 274 gxatdel229[ N- (5- brono(2- pyri dyl))carbamoyl ]-4- 5

met hoxyphenyl } car banoyl ) benzenecarboxam dine Ov NHNN HZNNH Ol Br O
The title conmpound was obtai ned according to the procedure described in

Exanpl e  263N-(ehlpra@rayridy)) @oti4minadhthiazapechydrein-dos  470. 00. 10 Exanpl e
275 5  ylmethyDphenyljcarbonylamino}-5-methoxyphenyl)carboxamide e

OMe

The title compound was obtained from N-(5-chloro(2-pyridy])) {2-{(4- S -
cyanophenyl)carbonylamino]-5-methoxyphenyl} carboxamide and thiometpholine

10  according to the procedure described in Example 263. MS found for C,,H,CIN;O,S --
(M+H)*: 510.

Example 271

15  (2-{[4-(amino(hydrexyimino)methyl)phenyl}carbonylamino}-5-methoxyphenyl)-
N-(5-chloro(2-pyridyl))carboxamide @~ —

OMe
HO
HaN NH O m g
)\Q\“/ | VY -
)

To a suspension of compound N-(5-chloro(2-pyridyl)){2-[(4-

20 cyanophenyl)carbonylamino}-5-methoxyphenyl}carboxamide (150mg) in EtOH -
(10mL) was added hydroxyamine hydrochloride (80mg)-and Et,N (200uL). The T
mixture was stirred at 60°C overnight and the reaction was complete. The solvent was
evaporated and the crude material was purified by RP-HPLC to give the title
compound. MS found for C, H,,CIN,O, (M+H)":440.1.




N (5-bronmo(2-pyridyl)) [2-({4-

[ 1 m no( et hyl am no) net hyl } phenyl ) car bonyl am no) -5 15

met hoxyphenydmasisexanmide Ove NH' N NN/ NH OH ~ BrecfuSiasméit!| e

conpound was obt ai ned according to the procedure described in Exanple 263.

M5 found for C22H20Br N5C8 (MrH) : 482, 48&¢. 20 WO 01/19788 PCT/ US00/ 25196

162 Exanple 276

12- ((4[ (di met hyl am no) i m nonet hyl | phenyl } car bonyl am no) - S- met hoxyphenyl | - 5

N(S-brom(Z-pWarboxam’ de O ~NNHOUBr TO O The title

conpound was obtal according to the procedure described in Exanple 263.

M5 found for C23H=Br Ns03 (M+H)+: 496.1, 498.1. 10 Exanple 277

N- ( S- cbl or o( 2- W(Si-Myhb@y{r{d@b){ﬂ:{(tmimbmﬂ)embﬂﬁmhﬁo].ﬁhenyI | car bonyi ami no} -
HNN

5- met hoxy phany il pifxpphicah b dxanide

This compound was obtained from 5-methoxy-2-nitrobenzoic acid and 2-
amino-5-bromo-pyridine according to the procedure described in Example 259. MS
found for C,,H,BrN,0, (M+H)": 451.00, 453.00.

10 i
Example 273
N-(S-brome(2-pyridyl))(S-methoxy-2-{[4-(1-methyl(2-imidazolin-2-
yD))phenyljcarbonylamino}phenyl)carboxamide

15

OMe

N
C R|N\
N NH O
' & Br
o)

The title compound was obtained according to the procedure described Example 263.
MS found for C,,H,,BrN;O, (M+H)": 508, 510.



NHO  t OThe title conpound was obtai ned according to the procedure
described in Exanple 263. M found for Cu5 4Br NSG3 (M+H) *: 522, 524. WD
01/ 19788 PEU/UIDEE 25196 163 Exanple 278 N-(N (5- brorm(l’)_m‘ﬂg‘iﬂﬂlzsﬂ))cz f[4 5
(i m nopi peri dyl met hyl ) phenyl ] car bonyl am no) - 5- net hoxyphenyl ) car boxamni de

Ove NH N N C-LO08r O The title conpoungsinwas obt ai ned according to the
procedure described in Exanple 10 263. Ms found for C26H26Br NsC3 ( M+H) +:
536.1, 538.1. x&=le 279 N-(5-brono(2-pyridyl))(2-{ 4-(i m nonorpholin-4 15 °
yl met hyl ) phengkiigte pppy| ami no) - 5- met hoxyphenyl ) car boxamide Ove NH H N \ /
1 NHO/ Br OThe title conpound was obtai ned according to the procedure
described in Exanple 263. Ms found for C2 H24BrN., O, (MtH)+: 538.1, 540. 1.
20 ii: WD 01/ #dNN -lNdﬁfhyg@s@mwl)Mmquaﬂwpl e 280

5  methoxyphenyl}carbamoyl)benzenecarboxamidine
OMe

H
AH N _N

Br

o]

The title compound was obtained according to the procedure described in Example
263. MS found for C,,H,;BIN,O, (M+H)": 468.05, 470.00.
10

Example 275

N-(5-bromo(2-pyridyl))[2-({4-
[imino(methylamino)methyljphenyl}carbonylamino)-5-
15 methoxyphenyl]jcarboxamide

OMe

The title compound was obtained according to the procedure described in Example
263. MS found for C,,H,,BrN,O, (M+H)": 482, 484.
20



N (5-bromo(2pyridyl))(2-{[4-(imno-1,4 thiazaperhydroin-4 5

yl met hyl ) phenyl j car bonyl andno} - 5- net hoxyphenyl ) carboxam de Owe ffti NH |
N/ NH O"~-Wrmn@sfhe title conmpound was obtai ned accor deoguterife
procedure described in Exanple 263. M found for C25H24Br NsO3S ( M+li) +:
554. 1. 556.05. 10 ExuaVu281 162

(2-{[ 4- (am no( hydr oxyi m no) nmet hyl ) phenyl j car bonyl ai ni no} 5-net hoxyphenyl) -
N (5-bronmo(2-pyridyl))carboxamde 15 O HORN NN~ HZN/ NHO'~ Br O
The title conp obt ai ned according to the procedure described in
Exanpl e 270. und for C21H18BrNsO4 (M+H)': 484.1, 486.0. WD 01/19788
PCT/ USOQO 25196 165 Exanple 282

N- ( 5- chl or o( 2- dg+({4elfdimefifyisingido)yinmnpihgiiyhchyBedsbonylantie)E-mathofyphenyl]-

hydroxypheny! } aaghnsaetsyridynilaiboxamide

OMe
r o
>N/“\©\"/NH 0 \O\Br
0

The title compound was obtained according to the procedure described in Example
263. MS found for C,,H,,BiN;O, (M+H)": 496.1, 498.1.

10
Example 277
N-(5-chloro(2-pyridyD)(2-{[4-(iminopyrrolidinylmethyl)phenyljcarbonylamino}-
5-methoxyphenyl)carboxamide
15
OMe
H NN

AOLTO,

The title compound was obtained according to the procedure described in Example
263. MS found for C,;H, BrN,0, (M+H)": 522, 524.



NC/ YNHO1Cd O To a suspension of conmpound N-(5-chloro(2-pyridyl))
{2-](4-cyanophenyl)- carbonyl am no] - 5- net hoxyphenyl } car boxam de (500ny,

1. 2mol ) iWOD@IA788L00NL) 10 at -78C was added BBr3 (2nlL)PCTMN@/25%t ure was
stirred at anbient tenperatures for 72 hours. The solid was collected by
filtration and was washed by DCM and waté3r, dried under vacuum The
filtrate was concentrated and extracted with EtOAc. The organic extract
was washed with brine, dried and evaporated. The resulting solid was

combi ned W t hEx&ifiple @8 d obtained fromfiltration to give the title
conpound. Total 15 yield |s 90% (430ng). MsS found for C20H13CLNAO3 (M+H) +:
393.0. Exanple 283 et hyI aﬂ bl;l— 5-chl oro(2-pyridyl))carbanoylj-4-[(4 20
cyanophenyl ) c yﬁ acet ate 1Al NN NC NHOC To a

m xt ure ocsrrp(imidombe(rﬁlyhhéthyl);(hinxmmhbply;a)niﬁtﬂ-q-@éthomhwmybtjxamide

car bonyl am no] - 3- hydr oxyphenyl } car boxam de (50ng, 0.13mmmol) and Cs2CO3 WO
01/ 19798 PCT/ USQU 25196 166 (83ng, 0.2Smvol) in DMF (I M) at room
tenperature was added ethyl bronmpacetate (15L, 0. |3nunol). The m xture
was stirred for 1 hour beforaediluted with EtOAc (20nL) and water (I Om).
The organic | ayer was washedyw th brine dried and evaporated to give 70ng
of the crude conpound, whi s sed without farther 5 purification. M

found for CZ4H1901%\’( mﬁaam e 284
@

The title compound was obtained according to the procedure described in Example
10 263. MS found for C,;H,BrN,0, (M+H)": 536.1, 538.1.

Example 279

N-(5-bromo(2-pyridyl))(2-{[4-(iminomorpholin-4-
15  ylmethyl)phenyl]carbonylamino}-5-methoxyphenyl)carboxamide

OMe

The title compound was obtained according to the procedure described in Example
263. MS found for C,;H,,BrN,O, (M+H)": 538.1, 540.1.
20



met hyl 2-[4-({4-[(di nmethylam no)i m nonet hyl ] phenyl } car bonyl am no) - 3-[ N- ( 5-
10 chl oro(2-pyridyl))carbanoylj phenoxy]acetate o''~O' o NHNNI1INHO O
The titl e cwopouwtsk was obt ai ned according to the procedurta/iEsegzs%bed
Exanpl e 263. M5 found for CH24CI N505 (M+H): 510.1. 15 Exanple 285 (6-{
[ 4- (am no( hydr oxyi m no) net hyl ) phenyl J cagponyl am no}- 3- hydr oxyphenyl )- N
(5-chloro(2-pyridyl))carboxamde 20 OH OHi HN NH2N NH O O The title
conpound was obtai ned according to the procedure described in Exanple 270.
M5 found for 4 (MENa) +: 448.0. WO 01119788 PCT/ US00/ 25196 167
Exampl e 286 4-(N--{2-[N
(5-chloro(2-pyridyl))carbanoyl]-4-hydroxyphenyl } car banoyl )
benzenecar box alNr@tbreme(2@uridyd)(Af[4-dnrnodi4 thiazaperhydroin-4-

5 ylmethyDphenyljcarbonylamino}-5-methoxyphenyl)carboxamide

OMe
r QO
s\l/:/ N/LQ\'(NH o O\&
O

The title compound was obtained according to the procedure described in Example
263, MS found for C,H,,BrN.O;S (M+H)": 554.1, 556.05.

10
Example 281
(2-{[4-(amino(hydroxyimino)methyl)pbhenyljcarbonylamino}-5-methoxyphenyl)-
N-(5-bromo(2-pyridyD)carboxamide

15

OMe

The title compound was obtained according to the procedure described in Example
270. MS found for C,H,,BiN,O, (M+H)": 484.1, 486.0.



O The title conpound was obtained according to the procedure described in
Exanple 282. M found for C20H16CI NSO3 (MtH)*: 410.1. 10 Exanpl e 287

4- (N-{ 2- [ N\WOB1/a978%r Oo( 2- pyri dyl )) car banoyl ] - 4- hydr oxyphe ®ETUSeNVA5t060y | ) -
benzenecarboxamidine /OH NH NN NNHO1C O15 To a solution of
Exanple 284 (10nmg) in MeOH (1nl) was adgsd 501AL of IN ag. LiOH solution.
The m xture was stirred for 1 hour and purified by RP-HPLC to give the
title conpound. MS found for C24H22CI NSOS (M+H)+: 496. 20 Wthout further
descri ption, EM ieved that one of ordinary skill in the art can,
using the preceding description and the illustrative exanples, nmake and
utilize the conpounds of the present invention and practice the clained
met hods. |t sNe(Sichlope(2-pynidebH6-idcyanaphenydearbonplgmingl-3di scussi on and

exanpl es ngr ehydriek@iRiyl}cArbiamiidesd descri ption WO 01/19788 PCT/ USOQ 25196
168 of certain preferred enbodinents. It will be apparent to those of
ordinary skill in the art that various nodifications and equival ents can
be made without departing fromthe spirit and scope of the invention. All
the patents, journal arf#cles and other docunents discussed or cited above
are herein incorporat y reference. WD 01/19788 PCT/ US00/ 25196 169 WHAT
IS CLAIMED IS: 1. A cd undﬁothhe followng formula : A QDE-GJ-X

Ne W
/CI

To a suspension of compound N-(5-chloro(2-pyridyl)) {2-[(4-cyanophenyl)-
carbonylamino}-5-methoxyphenyl}carboxamide (500mg, 1.2mmol) in DCM (100mL)
10  at-78°C was added BBr, (2mL). The mixture was stirred at ambient temperatures for
72 hours. The solid was collected by filtration and was washed by DCM and water,
dried under vacuum. The filtrate was concentrated and extracted with EtOAc. The
organic extract was washed with brine, dried and evaporated. The resulting solid was
combined with the solid obtained from filtration to give the title compound. Total
15  yield is 90% (430mg). MS found for C,;H,,CIN,O, (M+H)": 393.0.

Example 283

ethyl 2-{3-[N-(5-chloro(2-pyridyl))carbamoyl]-4-[(4-
20 cyanophenyl)carbonylamino}-phenoxy}acetate

o/\lr o0

o)
H
N

N N
Ne o
ZNa

o . o
To a mixture of compound N-~(5-chloro(2-pyridy1)) {6-[(4-cyanophenyl)-
carbonylamino}-3-hydroxyphenyl}carboxamide (50mg, 0.13mmol) and Cs,CO,



wherein: 5 Ais selected from (a) C -C6-alkyl; (b) C3-Ce-cycloal kyl; 10
(c) N(R,R2), N(R,R2)-C(=NR3}, N(R,R2)-C(=NR;)-N(R)-, R - C(=NR3)-,

R - C(=NR3) - moMhie788 (d) phenyl, which is independently subet/usm2sidsé wi th 0-2
R’ substitutuents; 15 (e) naphthyl, which is independently substituted with
0-2 R substitutuents; and a nonocyclic gg fused bicyclic heterocyclic ring
system having from5 to 10 ring atons, wherein 1-4 ring atons of the ring
system are sel(&?mh@d%mﬁm)ﬁhDWmﬂL&trmdtemataiema%hdﬂediethgllﬂgmﬁaeamﬁay be 20

substltutedw 150 o bnkd QJa§st 1t Igalo - CN,
SNk R E@eﬁ%’m%?;m FoBini r)ﬁ?‘zss %&s%ﬁ?ﬂ%f

S(CH2) r- ¢ NRs)evaﬂ@ﬁtqdmwe 7qutg B thecriderRoip @nd NS wisRsedRgthout fati@r2) " QTR -

group appended phficiticn. MS RulEPer, ﬁgcﬁlﬁ@gmﬂhy§orl ng containing from1-4
het er oat ons sel ected fromN, O an al kyl, -C2.6al kenyl, 6al kynyl,

- C3%cycl oal kyl, -Co"4al ky1C3. scycl oal kyl, -CF3, -OR2, and a 5-6 nmenbered
het er ocyclic s;&amﬂﬁ.ﬂﬁﬂnt aining from1-4 het er oat ons sel ected from 30 N, O
and S, wherein from 1-4 hydr ogen atons on the heterocyclic systemmy be

deencentl A oo SRS RS R = 79

_ C34cycl oallly| chiorethpyridyl)e wgﬂlpbwwlacm NC2; LILILED Trerer i
FEErr 1 i V\D 01/ 19788 PCT/1JS00/ 25196 170 mis an integer of 0-2; R,
R2, R3 and R4 are independently selected fromthe group consisting of:

O/\n,o\

O

NH
§ o
N NH O
{ Za

The title compound was obtained according to the procedure described Example 263.
MS found for C,H,,CIN,O, (M+H)*: 510.1.
15

Example 285

(6-{[4-(amino(hydrexyimino)methyl)phenyl]carbonylamino}-3-hydroxyphenyl)-
N-(5-chloro(2-pyridyl))carboxamide
20

OH

The title compound was obtained according to the procedure described in Example
270. MS found for C,;H,,CIN;O, (M+Na)*: 448.0.



H -ORS, -N(-W -R6), -C 4alkyl, -CZ sal kenyl, -C24al kynyl,

-C3.gcycl oal kyl, 5 -C. 4al kylC3. 3cycl oal kyl, -CQXal kyl phenyl and

- Cadal kyl nWPangm8 wherein from 1-4 hydrogen atons on tPog/ushozs1wmt ons of

t he phenyl and naphthyl noieties may be independently replaced with a
menber selected fromthe group consistigrg of hal o, -C 4alkyl, -C2

6al kenyl , -C2. 6al kynél , -C, 3cycloal kyl, -C 4alkylC3.cycloal kyl, -CN, and
-NQ2; or 10 2 or RZ and R3 taken together can forma 3-8 nenbered"
cycloal kyl or a heterocyclic ring system wherein the heterocyclic ring

system may ha e ing in the
ring system ax'gN Eég’qs%hio?‘,d-%h%etero qmrg\.!h %@?&H&pgﬁ 0 and S,
wher ei n from benzengrarhaxamidine ot ons on the heterocyclic ring system may be

i ndependensly replaced with a mnenber selected fromthe group consisting of
hal o, Cs-C4-alkyl, -CN -d . 4alkyl, -C2.6alkenyl, -C2.6alkynyl,

- C3. Bcycl oal kyl -Co , al kylC3. 3cycl oaI kyl and - NOZ 20 RS and R6 are

i ndependent |y sel ected frgm the group consisting of: H, -C1.4alkyl,

- C2. 6al kenyl, -C3-Akynyl .acycl oal kyl, -Ca.4al kylC, _ gcycl oal kyI :

- CO- 4al kyl phenyi Nand - C65 Bnappt hyl , V\,her ein from1-4 hydrogen atons
on the ring at'_g e L]e I\@"napht hyl noieties may be independently
replaced with me ect’ed d he group consisting of 25 hal o,

-C, . 4al kyl, -C2.6al kenylg -C2.6al kynyl, -C3.scycloal kyl, -Co, 4al ky1C3.

$cycl oal kyl, -CN, and NO2; or RS and R6 taken together can forma 3-8
menber ed cycl Thd tit}d compoind ws bbtained sdcoidingitd the pitédure deddibe@inExatiple

het erocyclic $42NG48 Youh§ Br m%@i cgﬂ}al { $93 to 10 ring atoms, with 1 to 2

rings being in the ring sydt&m an froml 4 heteroatons sel ected
fromN, O and S, wherein from 1-4 hydrogen atons on the heterocyclic ring
syst em maj? beEXanMi’dently replaced with a nenber selected fromthe group
consisting of halo, -C -C4-alkyl, -CN-C,,,alkyl, -C2. 6al kenyl,

- C2-0alkynyl, 4 @R E RS pyriag e atbyl] 3ty atoxyphenstearbamoyy ' >

benzenecarboxamidine

O/\n/OH

9]

H
NH N. _N

\ \
N NH O |/
/ cl

o
- 15

To a solution of Example 284 (10mg) in MeOH (1mL) was added 50uL of 1N aq.
LiOH solution. The mixture was stirred for 1 hour and purified by RP-HPLC to give
the title compound. MS found for C, H,,CIN,O, (M+H)": 496.

20 Without further description, it is believed that one of ordinary skill in the art can,
using the preceding description and the illustrative examples, make and utilize the
compounds of the present invention and practice the claimed methods. It should be
understood that the foregoing discussion and examples merely present a detailed description



1L 14 S W 01/19788 PCT/ US00/ 25196 171 Qis a nenber selected fromthe
group consisting of: a direct link, -CH2-, -C(=0O-, -0-, N(R-, NR7)CH2-,
- CH2N(R7) wooined8\R )-, -Clam-N(R)-, N(R-C(0)-, -S-,Preson2si92-, -S02
N(R)- and - N(R-SQ2-; 5 R7 is selected from H, -Cl4al kyl, -C2.6al kenyl,
- C24al kynyl, -C3.$Cyd oal kyl, -Ca al kyLQ@e8 , cycl oal kyl, -CC. 4al kyl phenyl
and -C..,allrylnaphthyl, wherein from1l-4 hydrogen atons on the ring atons
of the phenyl  aficeriatnpeferyed embpdimients, Jrayil breappirent 4 bpseof ordiparyskilbiadke aff t h a
menber sel ect eghak YRBub MBdifitAAidRs 50 BGuivaldntdan be thiielwithout depattingrrday the spirit

- C2. 6al kenyl , -C2. 6al |, -.C . . ,
G Cand N g gt npeni, AEHE pRES ol il B bk doptifisfy AR,
consi sting of (Enyitedisbee are hgrrinincarroratedfyiyaierrdt- | v substituted with 0-2 R'
substitutuents; 15 (b) naphthyl, which is independently substituted with
0-2 R' substitutuents; and (c) a nonocyclic or fused bicyclic
heterocyclic ring systemhaving from5 to 10 ring atons, wherein 1-4 ring
atons of the ring systemare selected fromN, 0 and S, and wherein the
ring systemmay be 20 subsituted fromO0-2 R substitutuents; R' is
selected from halo, -Cl4alkyl, -C2.6al kenyl, -C2-6al kynyl,

-C, _$cycl oal kyl, -Co.,,alkylC - ,cyeloal kyl, -CN, NO2, -(CH2)" NR2"R ',
-(CH2) "CO2R2", -(CH2) ACONR2aR ', 25 -SO2NR2sR ', -SO2R2', -CF" -OR7', and
a 5-6 nenbered aromatic heterocyclic systemcontaining from1-4 heteroatons
selected fromN, 0 and S, wherein from 1-4 hydrogen atons on the aromatic
het erocyclic system may be independently replaced with a nenber sel ected
fromthe group consisting of halo, -Ci,,alkyl, -C2-6al kenyl, -C2.6al kynyl,
- C, $cycl oal kyl, -Q0-4al kyl C, ..



30 cycloal kyl, -CN and -NO2, Rea and k' are independently selected fromthe
group consisting of H, -Cl.4alkyl, -C2.6al kenyl, -C2.6alkynyl,

- C, . gcycl oWOy19788 C04al kyl C,.  8cycl oal kyl, -C., al kyl phercriusenizk196

- CC., al kyl napht hyl, wherein from 1-4 35 hydrogen atons on the ring atons of
t he phenyl and naphthyl noieties may beige 111111) 11111 1111 121111 |1 i1l
L1 SIi: W 01119788 PCT/ USOQO 25196 172 independently replaced with a

menber selected fromthe group consisting of halo, -Cl.4alkyl,

-C2_6al kenyl , MM%&ME%&B ecycloal kyl, -C,,,dal kyl C3. $cycl oal kyl ,
-CN and -NO2; 5 nis an integer of 0-2; Eis a direct link or a nenber

sel ected fromlt he gﬂwﬂmfsthﬁs@lwnmfomulc z alkyl-, -0-, -S-, -SO, -S2-,
-Ca, -al kyl -C(=0, -C4.,-alkyl -C(=0)AMNj-DEE-5-J-X, - al kyI ,

-Ca, - aIkyI ( -{;(—O) C -alkyl-, N(-R2)-C(am-N(-R)- and 10

-Ca, -al ky s a nenber selected fromthe group consisting of: H,
-C, 4-al kyI 5 éoss??’egreéﬁomnw -Ca, alkyl-heteroaryl; -C, 4-al kyl-C(an - OH,

- Cl4- al kyl - C( =0 - Qaxr, 403-!05—ynkyl;and _Cl4-alkyl-C(=0)-N(R, -R3); 15 R2b and
Rib are each a nmenber independently selected fromthe group consisting of

H -C 4-alkyl, -C~-a 4- al kyl - het erocyclic group, and R2b and
R b together vmth(bl he%jNC:'F%‘ﬂ? ?’Wm ch they are attached can forma 5-8

menbered heterocyclic ring contairning 1-4 heteroatons selected fromN, O
and S, 201gherei n gne ,R@)cmt"m) CLEARPNERASEANRNEOf, gt th 0-2 R
groups; R' is a nenbe (El\?éﬁz ( fwﬂgf group con5| sting of Halo; -C, .;
al kyl; -CN, NO2; -C(=0 I%? anm -(CH2) gN( - R2, R3j;
-SCa N(-RZ°, -R); -SO2W; _CF3 and - - (CH2) CRS

(d  phenyl, which is independently substituted with 0-2 R substitutuents;

15 (e)  naphthyl, which is independently substituted with 0-2 R substitutuents;
and :
a monocyclic or fused bicyclic heterocyclic ring system having from 5
to 10 ring atdms, wherein 1-4 ring atoms of the ring system are
selected from N, O and S, and wherein the ring system may be
20 substituted with 0-2 R substitutuents;

R is selected from:

H, halo, -CN, -CO,R', -C(=0)-N(R', R%), -(CH,),.-CO,R, -(CH,), -
C(=0)-N(®', R%), -NO,, -SO,N(R', R?), -SO,R’, -(CH,),NR'R?, -(CH,),-

25 C(=NR*)-R', ~(CH,),-C(=NR’)-N(R',R?), -(CH,),-N(R*)-C(=NR?-N(R',R?), -
(CH,),NR'- group appended to a 3 to 6 membered heterocyclic ring containing
from 1-4 heteroatoms selected from N, O and S, -C, jalkyl, -C, calkenyl, -C,,
calkynyl, -C; qcycloalkyl, -C, alkylC, scycloalkyl, -CF,, -OR?, and a 5-6
membered heterocyclic system containing from 1-4 heteroatoms selected from

30 N, O and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may
be independently replaced with a member selected from the group consisting
of halo, -C-C,-alkyl, -C,_jalkyl-CN, -C, qalkenyl, -C, salkynyl, -C, ,cycloalkyl,
-Co.aalkylC, ccycloalkyl and -NO,;

* [ L L] s *




25 R2c and R3C are each independently a nenber selected fromthe group
consisting of: H -C 4-alkyl and -Cl4-alkyl aryl; g is an integer of O0-2;
30 0 is a nwobhorereel ected fromthe group consisting of: Xerjus@ssdekenyl or
C3. g-cycl oal kenyl, wherein the al kenyl and cycl oal kenyl attachnment points
are the al kenyl carbon atons and V\/nere:?? ¢ he -C2 al kenyl or -C3.8

cycl oal kenyl are substituted with 0-4 groups; 35 CL Ms~ WO 01/19788
PCT/ US00/ 25196m id ddinfeBer of02henyl ene group wherein the ring carbon atons of
t he phenylene group are substituted with 0-4 Rld groups; (c) a 3-8
menbered a saturat ed &;‘{tla” unsaturated or aromatic, 5 nonocyclic-

het er ocycl i ¢ ar§~ R gnd R, areinderendently selested Somtbegronpconsigingefied from N, 0 and
§ 4\A@8rglrgu0 2 ;In ggl,aonf;rsN@R’ , LRF, -Oﬁﬂkﬂp@@lheﬁyl aoémcynﬁy-da@ydomﬂ,l t_utC e?i \r/]wgt h
system con?al ni ng %‘%ﬁgl gr oaltqons‘”s%ﬁg 62‘? Lﬁfﬁ%ﬁh&%& %EI’EI n 0-2
ring atonms of 10 tid atgmg pp @“Bf‘tﬁﬁsg B %%?‘P‘l‘ﬁt ed with
0-4 R d groups; ernhwhenalepndhﬂyr@dce&wmdahemhaﬂsﬁ&t@rﬁmmthempstl ng of. H,

hal o; C, . 6-al kyl
o G e-alky ggmw@fd' e g R SOV 0
Red:; -O(CSdC( ’°f6 OR2d -N(R
-(CHII.rN(R?' ,R ~; -C(-O-NWR); - CC(=0 N(R R3) ;
N(- (CH,) 1. 6- ORR) 2; ek B2, b) REmPR ﬁken m&&r@?c&m&s Ethberdll BR10atk ¥ R24;
-(GR)as-(O-0-R2 ’hete‘oc (l)mg system, wherein the heterocyclic ring system may have
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain
from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen
15 atoms on the heterocyclic ring system may be independently replaced with a
member selected from the group consisting of halo, C,-C,-alkyl, -CN -C,_
«alkyl, -C, zalkenyl, -C,salkynyl, -C, scycloalkyl, -C, ,alkylC, ,cycloalkyl and -
NO,;

20  Rfand R® are independently selected from the group consisting of:
H, -C,_jalkyl, -C, calkenyl, -C, salkynyl, -C, ,cycloalkyl, -C, ,alkylC,
scycloalkyl, -C, ,alkylphenyl and -C, ,alkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthy! moieties may be
independently replaced with a member selected from the group consisting of
25 halo, -C, jaltkyl, -C, salkenyl, -C, salkynyl, -C; ,cycloalkyl, -Cq_alkylC,.
scycloalkyl, -CN, and -NO,; or

R’ and R® taken together can form a 3-8 membered cycloalkyl or a
heterocyclic ring system, wherein the heterocyclic ring system may have from

30 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms
on the heterocyclic ring system may be independently replaced with a member
selected from the group consisting of halo, -C,-C,-alkyl, -CN -C, ,alkyl, -C,.
salkenyl, -C, alkynyl, -C, ;cycloalkyl, -C, ,alkylC, ;cycloalkyl and -NO,;

35
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20 67C(O -N(R2" R3d); -(CH2)0.rC(=NRZ15 N(R3d'R); -(CH2)-

N(RS )C(=NR2)-N(R3d, R d); a -(CH2)0.6 N(R3d)C,.6 nenbered saturat ed,
partial | y wosaterssat ed or aromati c heterocyclic ring contPETAISAHLRS1964
heteroatons selected fromN, 0 and S, and a -(CH2)w5-6 menbered sat urat ed,
partially wunsaturated or aromatic heteyqgcyclic ring containing 1-4

het eroatons selected 25 fromN, 0 and S; RS, Red, Rd and R d are each

i ndependent | y Qeis ahi¢tnber selebied froml the gronptdonsigingofi consi sting of. H,

C, .6-al kyl and C, . 65: Lo - -cE0)-. N6 :N@RAL R -AICHN . NO2; or 30
Red and Ri d taken a?%‘%ﬁ%@? %’hcﬁg‘ﬁéﬁt ?%%;t_g yﬁé%%agtlg attached
forma 5-7 menber ¢8R} lir TLEDNE) -+ F T PeaPurdledlr S0 gnd-
heterocyclic ringN@®)-SO,-;j'jliii- WO 01/19788 PCT/ 11800125196 174 R3 and
lttd takenst oge;st})gl@ctgﬁﬁ.gm; he N atomto which they are attached forma 5-8

menbered saturate rtiallly unsatyrated of, ar tic.heterocyclic rin
containing 1-4 hetré’r%:iaﬁ)lﬁ@ 'Mﬂyzd&‘%yﬂd,'&&%‘ﬁ%,&’ 'g""ﬁﬁ‘f'lggaydi rect | ignk
or is a menber sel gytleadkyly-Cratkylphepyband -Caakkymaphtyl,ovhereiy fym ¢4=0) - ;

-(=0) - Ei()R) - I- 0- éhyd%fg'en atstﬁﬁ on the'dag atomis'oPthe phéyt 4Rd)maphtiyl thoiehies iy beSOZ- ; RO
is a menber selectg r e, gr C | S - P ;

- Cal kyl -carbocycl p@wg%ly[?bgﬁfv\%g{%g%%gl%%nﬁ@g?gg S%n%g?{l %ﬁ |y

unsat ur at 88 or ar o, rCrplisylerGeafienyle-G. sallgmilo rtsatysloalyls -Coaitler oat ons

sel ected from N, Ocpdéhiy, -CNCihd)-NOg- C(=0) - G- C, 4-al kyl ; and -(CH2) 1. _
rc(=0)-N(E& R ); 15 W and e are each a nenber independently selected from

t he group consisting of and -C, .-al kyl; -
d P Disa dirgct hnk orHls a member scl_ecte<i< 1¥om the group consisting of:

(@)  phenyl, which is independently substituted with 0-2 R'* substitutuents;
15 (b)  naphthyl, which is independently substituted with 0-2 R"
substitutuents; and . : :

(¢) amonocyclic or fused bicyclic heterocyclic ring system having from 5
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are
selected from N, O and S, and wherein the ring system may be

20 subsituted from 0-2 R" substitutuents;

R™ is selected from: - '

halo, -C,_alkyl, -C, salkenyl, -C, ;alkynyl, -C, «cycloalkyl, -C, jalkylC,.
(cycloalkyl, -CN, -NO,, (CH,) NR*R*, -(CH,),CO,R*, (CH,),CONR*R>,

25 -SO,NR*R*, -SO,R*, -CF,, -OR*, and a 5-6 membered aromatic heterocyclic
system containing from 1-4 heteroatoms selected from N, O and S, wherein.
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be
independéntly replaced with a member selected from the group consisting of
halo, -C,_jalkyl, -C, calkenyl, -C, calkynyl, -C, ¢cycloalkyl, -C, ,alkylC,

30 scycloalkyl, -CN and -NO,,

R* and R™ are independently selected from the group consisting of:
H, -C, alkyl, -C, calkenyl, -C, salkynyl, -C, scycloalkyl, -C, ,alkylC,
«cycloalkyl, -C, ,alkylphenyl and -C, jalkylnaphthyl, wherein from 1-4
35 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be

N



X is a menber selected fromthe group consisting of: (a) phenyl
substituted with 0-3 Rle groups; 20 (b) naphthyl substituted with 0-3 Rle
groups and (W@ oH19@8menbered aromati c heterocyclic ring sycrasw@sgsai ni ng
1-3 N atons and having 0-3 ring atons substituted with 0-3 Rle groups; and
25 (d) an 8-10 nenbered fused aromati c hepRerocyclic bicyclic ring system
containing 1-4 heteroatons selected fromN, 0 and S and 0-3 ring atons of
the fused het er ocyclindepdndenlyirépiaced with amembarselectedStonsthe gwupebnsisingof0- 3 R’

groups; 30 Reis ahﬂg al d@Qﬁm Nid, Yallsm @qg ciom {QUP consi sting
of . Halo; CF3; - c m{ fiet gpl c ary yI - (3042 C
2-al kyl -C(=0) -0 R2e‘ ¥t A 20 N(R22 R e), - Ca2-al kyI NO2; -C0.2

al kyl - N(Rae, R3e); -C0. 2-al kyI-SOz N(RRe, R ); -00.2 alkyl-SOZ Rte; 35
trihal oal kyl5 -f3s@@integad dfL2; O- R2e; - Cwal kyl -O-R2e; -0-C 4-alkyl CL MWD
01/ 19798 PCT/ USOQ 25196 175 C(-ON(R2°, R3 ; -0-C,.47alkyl-C(an) -0 e;
-4CO 2-alkyl N(R?)-C(=Q-R ; COZaIkI-N( R2e O2-We; -CH2

N( R2e) - C( =O) - Rs%lsawmhoqa@@zbwtedmt@grmmnge( O -N(2eR );
-N(-(CH2), . 6- OR % m.wcm- --S5-80R, -SON mue@m@az ~Co.-alyRCEIO) IR Y,

uﬁgg'g Er Zi% ey((ljrz 20 Yc.”h -Cégg% %@W %gﬂ?’gf ni ng}ﬁ)ﬁl@&{a %gtgm

sel ected frtfn N, 0 and R e are each independently a nenber
selected fromthe group COI’ISI sting of: 10 H -C14 al kyl ;

-C0. 2-al kyl - O R*g am@b&s&é&@d‘ﬁoﬁ(m&r@w corifisting o 4 al kyl - carbocyclic aryl;
-G - 4-alkyl -heterocyeld ¢, anG. RIR AN & AidleSoart -C, -alkyl-C(=0)-OH,
-Cl-4 alkyl-C(—O) O'Cl_4'alkyl, and -CH—alkyLC("'O)-N(‘R%, _R3b);
15
R? and R* are each a member independently selected from the group consisting of:
H, -C, ;alkyl, -C, -alkyl-aryl; -C, ,-alkyl-heterocyclic group, and R® and R®
together with the N atom to which they are attached can form a 5-8 membered
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S,
20 wherein the heterocyclic ring may be substituted with 0-2 R'* groups;

R'® is a member selected from the group consisting of:
Halo; -C, _-atkyl; -CN, -NO,; -C(=0)-N(-R*, -R*); -C(=0)-OR™;
~(CH,)-N(-R*, -R*); -SO,-N(-R¥, -R*); -SO,R”; -CF, and -(CH,),-OR”;
25
R’ and R* are each independently a member selected from the group consisting of:

H; -C,_,;—&lky l al'ld -C,_rﬂlkYI-Gf}'h

q is an integer of 0-2;
30
G is a member selected from the group consisting of:
(a)  C,-alkenyl or C, ;-cycloalkenyl, wherein the alkenyl and cycloalkenyl
attachment points are the alkenyl carbon atoms and wherein the -C,-
alkenyl or -C, ;-cycloalkeny] are substituted with 0-4 R groups;
35
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R3e together with the N atomto which they are attached can form 5-8
menbered heterocyclic ring containing 1-4 heteroatons selected fromN, O
and S whi 3YO8HI788e substituted with 0-2 R s groups; 15 RCT/EHBN2FE8 are

i ndepedently a nmenber sel ected fromthe. group of: H halo; -C--alkyl, a’
car bocyclic aryl group ; a saturated, plaBtiaIIy unsaturat ed or aromatic
het erocycl i c group; -C(=0 - N R38)R -OR3g; NO2; -(CH2)p

NR gR g; - S2NR EF@’)S aﬂmﬂwgro hﬂ%g\ -"{"G:FE)’?W‘QS"%@@KIG% i nteger of
0-2; Rag and Rog are egwetip areestistmedwithy0-R4grups] from t he group consisting
of. H C ,-alkyl and -C,,-al kyl-carbocyclic aryl; 25 and all

phar maceutical |y accept able isoners, salts hydrat es, solvates and prodrug
derivatives thered®). 283 menhsesdadsayrated; partially unsgpated oparomlics i s sel ect ed
from (a) 5C, - C6- al kyl ; mofdeyclic: héferocyetit g syslem conthining1-4 hetdrbatorhs ~1 1 1 1111 ~
11" CLSI I:.. V\Q&&{ea%%wassﬂﬁmﬁﬁngmsme MsBocyche)
N(R,RZ)-C(=NR)-, N(R éqzi ,; F\Yio R - C(=NR3) - N(R4) -
(d) phenyl, which is |H’(‘ﬁ3‘é@h gt p# $x390- 2 R substit utuent s:
5 (e) napht hyl, wdch mS-Immspbwdrbﬁsmemdwtmdw Nyigt siystém ZcoRtaining
substitutuents; and 1.4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of

10 the fused bicyclic ring system may be substituted with 0-4 R' groups;

R' is a member selected from the group consisting of: :
H, halo; C, c-alkyl, carbocylic aryl, -CN; -NO,; -(CH,), +NR’
-SO,NR*R*; -SO,R*; -CF; -(CH,),s-OR™; -O-(CH,), ;OR™; -0-(CH,),.

15 «C(=0)-0-R%,

-0-(CH,), +-C(=0)-NR*,R*); -N(R*)-(CH,), -OR*;
-NR*)-(CHp),. e« NR* R*); -C(=0)-NR*.R*);

“NR*)-(CH,), +-C(=0)-NR™,R*); -N(-(CH,),.c-OR™),; -N(R*)~(CH,),.c-OR™;
NR*)-C(=0)-R™; -N(R**)-80,-R*; -(CH,)p.<-C(=0)-O-R*; -(CH,),.

20 ¢ C(=0)-NR™,R*); (CH,)o.s C(=ENR*)-NR* R*); -(CHy)pe-
NER*)C(=NR*)-N(R* R*); a -(CH,),-N(R*")C, s, membered saturated,
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms
selected from N, O and S, and a -(CH,) ,-5-6 membered saturated, partially
unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms selected

25 fromN, Oand S;

R*™ R®, R* and R are each independently a member selected from the group
consisting of:
H, C, s-alkyl and C, s-alkylaryl, -CN; -NO,; carboeylic aryl, -CN; -NO,; or
30
R* and R™ taken together with the N atoms they are independently attached
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic
ring; or

I —————
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(f) monocyclic or fused bicyclic heterocyclic ring systemhaving from5 to
10 10 ring atons, wherein 1-4 ring atons of the ring systemare sel ected
fromN, O amdog97eend wherein the ring system nay be subROWuse&zs1%i th 0-2 R
substitutuents; Ris selected from 15 H, halo, -CN, -CO2R, -C(am-NW
R2), -(CHImCQ2R , -(Cll)m C(=O-NR, ), -N®2, -S®2ZN( R, R2), -SOQOR,
-(CHR2)MR R2, -(CH2)m C(-W-R, -(CH2)mC(=NR )-N(R ,R2), -(CHz).-
N( R4) - C( =NR3) - N( R ,F23nd R* takenl togettiet witlgthe Nutont toadivhdhdyareatieled fermer ed
heterocylic ring h%gﬁmﬁ& &mtwrmwmmmaﬁen&&o&ﬁm@e group
consisting of N, O an ﬁaéﬂggl CC. sal kynyl ,

*and a 5-6 nenbered

-C8cycl oal kyl , - C' AoRYIPEg ‘&%‘F‘Eﬁ&l

het er ocyclic aromatic or part ially sat urat ed system i ncl udi ng

| dazol i nes CplyQRreit i bf i Fnkmfer IBLAEOT0 B gih BtbBthglgom N 0 and S

ndcpendent |y T opl SEEAER & heby s r et Sr% ﬁﬁmé%e%@’im& sting of

25 hal o, -nethyl, —OERMS@fkyl, -CN, -C2,4al kenyl, -C2,6al kynyl,

- C3. acycl oal kyl , -Oo 4a| kyl C3., cycl oal kyl and N02 m i s an integer of 0-2;
30 R, R2, R3 nt | fromthe group consi sting
of H, CRS - efélgfg?%ﬁﬂ’% gﬁ%;sﬁﬁ%gfd C2 bal kynyl ,

- 3. 8cycl oM kyl w&%ycael@&y@bmvheml ! 4y merahepad satyeated,

- C0. 4al kyl napht hyI ,pauiaﬁgrmauiafedmmmdw@mmgmmm 1-A@etesoaymat ons of

e oot nap@g,g*;dmﬁtogﬁds EW’?E NVKR 11411 %’ i‘ﬁg %81?19788

menber selected fro I

PCT/ USOQ 25196 17?‘&'&5‘?’ Q%Uﬁ’ of haI o, -d.4al kyl, -cC2. 4a| kenyl ,

=C24al kynyl , -C34cycl oal kyl, -Co.,,al kyl C3.acycl oal kyl, -CN, and NO2; or

R and R2, jor ﬁaﬁf@ﬁ@e&ﬁ%%ﬁb&g SideftBsele@tbdéin B 3r dﬁF'&&%ﬁsﬁ fg 68/ C| oal kyl
yc

or 5 a heterocycl&f rla ftenl erein the heterocC Ic ring system may
have

X is a member selected from the group consisting of:
(a)  phenyl substituted with 0-3 R" groups;

20
(b)  naphthyl substituted with 0-3 R' groups and
{(c) ' a6-membered aromatic heterocyclic ting system containing 1-3 N
atoms and having 0-3 ring atoms substituted with 0-3 R* groups; and
25
{@)  an8-10 membered fused aromatic hetetocyclic bicyclic ring system
contairing 1-4 heteroatoms selected from N, O and S and 0-3 ring
atoms of the fused heterocyclic bicyclic ring system are substituted
with 0-3 R* groups;
30
R' is a member independently selected from the group consisting of:
Halo; CF;; -C, -alkyl; carbocyclic aryl; -C,,-alkyl-CN; -O-R*;
-Cy-alkyl-C(=0)-O-R*; -Cq ;- alkyl-C(=0)-N(R*, R*); -C;,-alkyl-NO,;
-Cy-alkyl-NR*, R*); -C, ,-alkyl-SO,-N(R*, R*); -C, ,-alkyl-SO,-R%;
35 trihaloalkyl; -O-C, ,-alkyl-O-R*; -C,,-alkyl-O-R*; -O-C,-atkyl-

-
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from3 to 10 ring atons,. with 1 to 2 rings being in the ring system and
contain from 1-4 heteroatons selected fromN, 0 and S, wherein from1l-4
hydr ogen woeon®7sn the heterocyclic ring system may be PRHEBWARIVAL| Y
replaced with a nenber selected fromthe group consisting of halo,

C -C4-alkyl, -CN -C io ,al kyl, -C2. 6aliRgnyl, -C2.bal kynyl,

- C3. 3cycl oal kyl, -Ca a 1C3 8c cloal kyl and -

i ndependent |y~ sel &iﬁ@lf Graliy- T QR n‘&m\“kﬁ'N&%g‘f@] g

?$02 |6a| lkleny: - gzo ~@ MBNGR")@Q,TR?YW“M-C(-mﬁacniﬁmﬁ')-sq;a”
cycloallryl, -

from 1-4
e o o A ) LSy B 5,
i ndependently rep sisting o
hal 0, -C,.sal kyI -((!Hz)(@al-&mamberedﬁﬂuﬁed ggmgny,unsatmqomahw - Ca. 4al ky1C3_
$cycl oal kyl, - L\%n Qbntéiing AR foriRACd REANI O addy form a 3-8
or a

menber ed cycl oaI k terocycl IC ring system wherein the
heterocyclic ring systemmay have from 3 to 10 ring atons, with 1 to 2
ri ngs being |R‘“;Rféandlkfgarsywmdea@dembnmnﬂ!etselﬁﬂed@omth%sl@limm%el ected
fromN, 0 andy®S, wherein from 1-4 hydrogen atoms 25 on the heterocyclic

ring syst may b e dent | heaced t selectedfromthe
group cong{’nstl ng 3? Pf %E’H %n I(F'R (E'e Eﬁ@”@{ﬁ’ nﬁg 02| kenyl,
“C24al kynyl, -C3 &cﬂ}lmlﬁgbmhwﬂ, %Plkylrwylmw&y?“%d%bz is a
menber sel ect ed f rRifogétheroFithithe Natofi 1 twhith tikdy.ardBtached icarefotm bi8nk, - CH2-,

-C(am) -, -0-, -NH sd hei ; 14 lieterdathld selected FOMIN, O
-C(=0) - NH- -NH-C(nE Cd%ﬁg%%mgc | S asglrect link or is a

member sel ect ed fr%stwmclbﬁaﬂﬁﬁs@mﬁ %201?‘33"(’53’ phenyl , which is
I ndependensly substituted with 0-2 R' substitutuents; 35 1111111111111

FEEET TEEEE T Rislgh § R2Grel indépbdently & member selected from the group of:
H; halo; -C, ,-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated
or aromatic heterocyclic group; -CNj; -C(=0)-NR*)R*; -C(=0)-OR*; -NO,;
-(CH,),-NR*R*; -SO,NR"R"; -SO,R*; -CF;; and -(CH,),OR*;

20
p is an integer of 0-2;

R* and R* are each independently selected from the group consisting of:
H; C,-alkyl and -C, ,-alkyl-carbocyclic aryl;
25 '
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

2. A compound of claim 1, wherein:
30 Aisselected from:
(@) C,-Cialkyl;

(b) C,-Cy-cycloalkyl;

- ———
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WO 01/ 19788 PCT/1JS00/ 25196 178 (b) naphthyl, which is independently
substituted with 0-2 R' substitutuents; and a nonocyclic or fused bicyclic
het er ocycl iwoni/mgssyst em having from5 to 10 ring at onsBCREN/2SI% 1-4 ring
atons of the ring systemare 5 selected fromN, 0 and S, and wherein the
ring systemmay be substtuted fromO-2 j substitutuents; is selected from
. halo, -C ,4alkyl, -C2.6al kenyl, -C2alkynyl, -C3.,cycloalkyl,

-C. 4al kyl C, _ 10 8cy) oaI-Nm‘,R’),m‘,R’NC%NR’I QR R =NR)NROGHE?) 6COBR3'
-(CHz), CONRR32, -SO2NR ? -ORb, and a 5-6 nenbered
aromatic heterocyclic syst e21 cont al n| fom 1-4 heteroatons selected from
N, O and S, wherein from 1-4 hydrogen atom; on the aromatic heterocyclic
system may be i ndef@®ndehéry), whighlisindependently substitutbrbwitls @2 Rctubstittuents; t he gr oup
consisting gf 15 hal o, -C, -4a&kyl, -cz 6al kenyl, -C al kynyl,

-C,.,cycloal kyl, -C, . 4a& al k d R38 are

i ndependent |y sel ectld T"%Eﬁ’f}h"é'gé% %@’P’éf‘ﬁ%ﬁ'ﬁﬁéj‘v‘ﬁ%&s"gﬁ%

- C2. 6al kenyl , a®P, 6al kynyl, - C34cyc| oai kyl, -CO 4al kyl C, - 20 cycl oaI kyl ,
-C,,,al kyl phenyl and - Caal kyI napht hyl , wher ein from1-4 hydrogen atonms on

the ring atons of t phen 4 nde dently
replaced with a ne é%qnégtcé%m}ﬂr?sgﬁqgicﬁ lchete %’g%ﬁ%?ﬁ %Swnflg ﬁ%

-Cl. 4al kyl ,10-C2. 6al keny|10nnz:afpma,|va3¢mn1-4n@at%%ﬂwwstemewéplkwt3
$cycl oal kyl -CN and - N@mn R0 ﬂhd$aﬁlwhdﬂéxﬂﬂtehng)iysﬁnﬂnaybeﬁubsﬁmdlﬁﬂﬁ)er

sel ected fromthe group a direct link, -0-, -NH, -CH2NH,
NHCH2 , NMe-, -NH ( 0@%@&%@&&%{1”} NH, -NH C(=O) -;

R is selected from:

15 H, halo, -CN, -CO,R', -C(=0)-N(R', R?), -(CH,),-COR, -(CH,),-
C(=0)-N(R', R, -NO,, -SO,N(R', R?), -SO,R', -(CH,),NR'R?, -(CH,),-
C(=NR’)-R’, -(CH,),-C(=NR’)-NR',R?), -(CH,),-N(R*)-C(=NR’)-N(R'R), -
(CH,),NR'- group attached to a 3-6 membered heterocylic ring having from 1
to 3 heteroatoms selected from the group consisting of N, O and §, -C, ,alky],

20 -C, salkeny), -C, alkynyl, -C, ;eycloalkyl, -C, ,alkylC, scycloalkyl, -CF,, -OR?,
and a 5-6 membered heterocyclic aromatic or partially saturated system,
including imidazoline, containing from 1-4 heteroatoms selected from N, O
and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be
independently replaced with 2 member selected from the group consisting of

25 halo, -methyl, -C,-C-alkyl, -CN, -C, salkenyl, -C, calkynyl, -C, ;cycloalkyl,

' -C,,alkylC, scycloalkyl and -NO,;

m is an integer of 0-2;

30 R’ R%R®and R* are independently selected from the group consisting of:
H, -OR?, -N(-R%, -RY), -C, alkyl, -C, calkenyl, -C, (alkynyl, -C, ;cycloalkyl,
-CoqalkylC; soycloalkyl, -C, ,alkylphenyl and -C, alkylnaphthyl, wherein from
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties
may be independently replaced with a member selected from the group

AR



Gis a nenber selected fromthe group consisting of. (a) a C2-al kenyl group
or a C-cycl oal kenyl group, wherein the al kenyl group and cycl oal kenyl
group att awbeema78®Hoi nts are the al kenyl carbon 1 [f C 1PCTDSMASI91111]
11111f H 3 WD 01/19798 PCT/ US00/ 25196 179 atons and wherein the C2-al kenyl
group or C,,,-cycloal kenyl group is suldtituted with 0-4 Rld groups; (b) a
phenyl ene group wherein the ring carbon atoms of the 8hen lene 5 group are
substituted with ocouﬂmﬁhai&p%%&-%c@k@yhe%@m bd, partially
unsaturated or ar oiGlaliylCevehalkel, iGN, andtN@poycl i ¢ ring system cont ai ni ng
1-4 heteroatons selected fromN, O and S, wherein 0-4 ring atons of the

heterocyclic 10 ring tltuted with_0-4 oups; . apd (d) an
8-10 menmbered fusel ’Wg%’r%&/ ME’I‘?&' P%H‘be

het er oat on§ sel ectehbtérocwlut\hngbystud \ﬂ;emm&ebeﬂaroeyohcnngysmhwe the fused
bi cyclic ring systggmaRy 16> Jbﬁthl‘%dzﬁhéJbeﬂr ﬁe%@&ﬁ!&ﬁmﬂo&ﬁtaﬂ dis a

Carbocy 1 aryl ”%m%z%w%wlaé%%amm R e 1. s,
-(CH2) s-Oe; - Of CHitom& @R heterpeycli-Bnglsysiemmag)bedndepandently replaced wltha
- O (CH2) 1- 6- ( =O) - rhiertbé? sétesiod. fromtNhEgou ggﬁsasm@omgc,-c%um

"N (&) 100 md)W%%Q%?%M Sgiponty HelSol plqui nd-

-N(R5a) - SC2- R2d:  -N@sp) 0. e- 0) ORd: -(CH2)a 6-Clam - N(R2d, R3d) ;
- (CH2) 0. r % NR2d) N( R3dR ; -(CH2) a6- N(Rd' ) &( NR2d) N(R3dR d); and a

ECHZ)]? 6- ’E:I(t Qﬁ‘%lﬂn m&ﬁﬁ&ﬁ%%r@ug&ﬁsﬂn Eopgen a'éom to a c?r bon
stomol o 5 6. ¥ ﬁm@,nﬁ i EL ol g o oot
15 . Cycloalkyl, -CMalkylphenyl and -C, ,alkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the phenyl and naphthyl moicties may be
independently replaced with a member selected from the group consisting of
halo, -C, jalkyl, -C, calkenyl, -C, salkynyl, -C, ,cycloalkyl, -C, ,alkylC,_
cycloalkyl, -CN, and -NO,; or
20
R’ and R® taken together can form a 3-8 membered cycloalkyl or a
heterocyclic ring system, wherein the heterocyclic ring system may have from
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms
25 on the heterocyclic ring system may be independently replaced with a member
selected from the group consisting of halo, C,-C,-alkyl, -CN -C, ,alkyl, -C,.
calkenyl, -C, calkynyl, -C, scycloalkyl, -C, ,alkylC, scycloalkyl and -NO,;

Q is a member selected from the group consisting of:
30 a direct link, -CH,-, -C(=0)-, -O-, -NH-, -NMe-, -NHCH,-, -NMeCH,-, -
CH,NH-, -C(=NH)-, -C(=0)-NH-, -NH-C(=0)-, -CH,NMe-, -C(=NMe)-;

D is a direct link or is a member selected from the group consisting of:

(a) phenyl, which is independently substituted with 0-2 R substitutuents;
35
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het erocatons selected fromN, 0 and S, and a -(CH2)o0.6- group attached to a
5-6 nenbered saturated, partially unsaturated or aromatic heterocyclic
ring 30 corwabniongg 1-4 heteroatons selected fromN, 0 arrtTAIS0dRS196 Red, Ri d
and R d are each independently a nmenber selected fromthe group consisting
of H C 4-alkyl and C, _d-al kylaryl, -CNp78 NO2; carbocylic aryl, -CN, -NO2;
or 35 jjtiijiii Si g: W 01/19788 PCTJUS00/ 25196 180 Red and R d taken
t'ogether with the Nbjat onsphthykwhithés indegendentliobitifuted withci2R™ form a 5-7
menber ed sat ur gbhfflutuddd: khdt! | Y unsaturated or aromatic heterocyclic ring;

or 5 Rid and R taken together,. w th the tomto whi they are attached
forma 5-8 nenbered saf‘%’?&??&}c%g‘?s?‘*%ﬂcycﬁ?%rg?yﬁ %?n&fg%qwg?%%{r?n&g
heterocyclic ring cont i ¥iring atoms, wherein banipgatomsobthe deg syslemare 0 and S; J
is a nenberssel ect ed fr gdlected Frof N, PandP) ardwherdin Ok ridPsysteflinify®e | | Nk, -0-,
-NH, -NMe-, -C(=O-NH_ .- =) 3 o 1a o Gudss nber selected fromthe group
consisting of (a) phenyf“bglﬁggsd[qﬂ’a'%g‘ vﬂ@éﬁaﬂﬁgg% groups; 15 (b) napht hyl
substituted with 0-3 RWgroups and (c) a 6-nenbered aromatic heterocyclic
ring system coRr® ixisele¢ted floms: N at ons and having 0-3 ring-atons substituted

with 0-3 R' groupsi,@n (@) afyB-cd0, ef e d_qar I C
het erocycl j ¢ bi cycl%@’%’ﬁ%&m agg% 1l d%%ﬁ%@%&%%&ct ed from
N, 0 and S'%nd 0- 3sircleglky 5 -(CHNR R o -8 1§ i I*te ring
system are substi tuS@;NR"(R"t@@’S -GF,, @R3Y st a 226 mismbered momwivisterdcdizpendent | y
sel F?t ed froml th Qi@éb?c&ﬂﬁ_ﬁhﬁd:ﬂﬂr&%@ﬁeﬁﬁioﬂiss%&dﬁ‘oﬁN;Oﬂd@’,'Wheﬁﬁ{ bocyclie
aryl; -Co.2-alkyl- i hy%rbgeﬁ SomS ot the aromatic heteracyclic system may be

independently replaced with a member selected from the group consisting of

15 halo, -C,_alkyl, -C, calkenyl, -C, salkynyl, -C; (cycloalkyl, -C, alkylC;.
«cycloalkyl, -CN and -NO,

R and R* are independently selected from the group consisting of;
H, -C, alkyl, -C, calkenyl, -C, calkynyl, -C, icycloalkyl, -C, alkylC,.

20 cycloalkyl, -C, alkylpheny] and -C, ;alkylnaphthyl, wherein from 1-4
hydrogen atoms on the ring atoms of the pheny! and naphthyl moieties may be
independently replaced with a member selected from the group consisting of
halo, -C, jalkyl, -C, alkenyl, -C, calkynyl, -C, ;cycloalkyl, -C, alkylC,
scycloalkyl, -CN and -NO,;

25
n is an integer of 0-2; |
E is a member selected from the group consisting of:
a direct link, -O-, -NH-, -CH,NH-, -NHCH,~, -NMe-, -NH-C(=0)-NH-, -
30 C(=0)-NH-, -NH-C(=0)-;

G is a member selected from the group consisting of:
(@  aC,-alkenyl group or a C, ,-cycloalkenyl group, wherein the alkenyl
group and cycloalkenyl group attachment points are the alkenyl carbon

NG



C(=0-0R2 ; -Ca2- alkyl-C(=O-N(R2e, R3e); -Ca 2-al kyl-N®2; -C 2-al kyl -
N(R2e, R "); -Ca2-alkyl-SO2 N(Rz , R"); -C ,-alkyl-SOz R2"; trihal oal kyl;
-0-00. 2-alwplid79®; -C, .,-alkyl-OR ; -0-C, 4-al kyl - C( POFUSPRSE6 R °) ;
-0-C,. 30 4 alkyl-C(am-ORzc; -C, .2-alkyl-N{R 4)-C(=0-R "; -Q0.2-alkyl -
N(-R3-SO2 R3 ; -CH2-N(R2I-C(=0O) Rae ;-CH® N(R2")-SO2- R30; -(CN2)O0.

d-NRz' R3e; -C(=O)-N(RZC,R); -N(-(CH2)I1-cORZ)2; -N(R 0)-(CH) 1-6-0R2 ;
-N(Rlo) - C(am - R2 ; - N( Rigms3d wigrein th€Cakaly D3rpupNir s o-cRoalkenylrgioup is ( C' 2) O-
6-5-6 nenbered sat ur at agpstiRaéd it 0-% R adfps at ed or aromatic heterocyclic
ring 35 containing 1-4 heteroatons sel ected fromN, 0 and S;
jiijllitiiligajllif WO 01/19798 PCT/ US00/ 25196 181 R10, W and W are
each i ndependent | y(® nevabenylencigeupathercinshe ringcahon siymsof ephemylener . H;
JCL -alkyl: - 00, 2-al kihogoft il aidiple M grfps; - 9) - L 5

4- al kyl - carbocyclic ary . 4-al kyl -heterocyclic; and RIO and R, or RR
and Rk together with the N atomto whi ch they are attached can form5-8
menber ed het er ocyc{® c rahmewherad asatyrated, partialteynsaturgied o aomatied from N,* 0
and S which can be subaﬁoﬂouycﬁd-hmdrdtyﬂicmﬂg'sgstgnmnmngﬂ-ﬂﬂemmmeg are

[ ndepedent|y a MeTbor  S6leRd il N i BowAalB- Angiionl e eerocd /1 2

car bocycl I(F:) aryl grou%\qmgrwﬁa@)s pa.rtl ns%rate or aromatic

het er ocycliPc group; éoﬁ’ NC2; - (CH2),

NR3gR4g; -BOVB W, - SO2R38; - CF3; and (CHZ) pOR3g; 15 pis an integer of

0-2; Rag and Rog ays eamf3- ﬂoﬂﬂ&ﬂﬁ%&mﬁehnet&%ﬁﬁ& dliic @ik byieent) cOMBinm@NSi St i ng

of H C 4-alkyl and

pharmaceutical ly acceptciac@)l"bf11 é%‘ﬂ%?@“@ﬁﬁ‘sﬁ%%%yat hégm '?H%Ltgmséﬂ% prodrug
f

derivatives thereof. 1.thefsedbicyoliceingsystemompb 29@9@“‘3‘1“’1&10-411 groups;

15
R" is a member selected from the group consisting of:
H, halo; C, alkyl, carbocylic aryl, -CN; -NO,; -(CH,), - NR*¥R*;
-SO,NR*R*, -SO;R*; -CF;; -(CH,),sOR™; -O-(CH,), ;OR™; -O-(CH,),.
&C(=0)-O-R*,;
20 -0-(CH,),.<-C(=0)-NR>,R*); -NR™)-(CH,), ,~OR™;

NR*)-(CH,),« NR*,R*); -C(=0)-NR*,R*);
NR*)-(CH,),.+-C(=0)-NR™,R*);, -N(-(CH,),-OR);; -N(R*)-(CH,), ,-OR™}
-NR*)-C(=0)-R*; -NR*)-S0,-R*; (CH,),.s-C(=0)-0-R*; (CH,),.
«C(=0)-NR*,R*); -(CH,)o.s CENR¥)-NR™,RY);

25 ~(CH,), - NR*)C(=NR*)-N(R*,R*); and a -(CH,),-N(R*) group wich is
attached via the nitrogen atom to a carbon atom of a 5 to. 6 membered
saturated, partially unsaturated or aromatic heterocychc ring containing 1-4
heteroatoms selected from N, O and S, and a -(CH,); ¢~ group attached to a 5-6
membered saturated, partially unsaturated or aromatic heterocyclic ring

30 containing 1-4 heteroatoms selected from N, O and S;

R®, R%, R* and R* are each independently a member selected from the group
consisting of:
H, C, s-alkyl and C, ;-alkylaryl, -CN; -NOz, carbocylic aryl, -CN; -NO,; or
35
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182 3. A conpound of claiml1l, wherein: Ais a nenber selected fromthe
group consi g}[)i ng of, 2 8 MMt 8 CH CHzNHz e2 CM CONH2 NC H2NOCMe2NHNMezNH N

01/13788 ~J | D HN HN SO2NH2 SO2Me NH2 NHz Niedidstwastsa( ~ ! - -
gu'\rN4'-\l gizszgEQ CH2NH2 ~/ N=' NN mar/-N H2N H2NH2C B H2N Melt H 0. C H2NOC
NCj~ L'NNN-- N--1 JN N3 taN\--44gN "N\--NN2 z HHN - Nom-
NN~ CCN",/ rs- ~NMNN2CNCH~-H~NHOSNNN = HNnN— NH NN N
~~J/ 11/ N N N MCA NR*Gad RitakePtogthbiGHll the Nagdstther ide khd i &’&JHEJNH ~

COPHHCIN of D NeHERT S R el By bl onsrhite beroRlolk 1 o 1

a nenber sel ected fI“Bﬁ’l he group consisting of

5 R’ and R* taken together with the N atom to which they are attached form a
5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring
containing 1-4 heteroatoms selected from N, O and § R

J is a member selected from the group consisting of:
10 a direct link, -O-, -NH-, -NMe-~, -C(=0)-NH-, -NH-C(=0)-;

X is a member selected from the group consisting of:
(a)  phenyl substituted with 0-3 R" groups;

15 (b)  naphthyl substituted with 0-3 R'* groups and

(c)  a6-membered aromatic heterocyclic ring system containing 1-3 N
atoms and having 0-3 ring atoms substituted with 0-3 R'® groups; and

20 (@  an8-10 membered fused aromatic heterocyclic bicyclic ring system
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring
atoms of the fused heterocyclic bicyclic ring system are substituted
with 0-3 R* groups;

25 R'is a member independently selected from the group consisting of:
Halo; CFy; -C, -alkyl; carbocyclic aryl; -C, ,-alkyl-CN; -O-R*; -C, ,-alkyl-
C(=0)-0-R*; -C, - alkyl-C(=0)-N(R*, R*); -Cy2-alkyl-NO,; -C, -alkyl-
NR*, R*); -Co-alkyl-SO,-N(R*, R*); -C, alkyl-SO,-R; trihaloalkyl;
-0-Cy ,-alkyl-O-R*; -C, ,-alkyl-O-R*; -O-C 14-alkyl-C(=0)-N(R*, R*); -O-C,_

30 +alkyl-C(=0)-0-R*; -C, ,~alkyl-N(R*)-C(=0)-R*: -Cyo-alkyl-
N(-R*)-SO,-R*; -CH,-N(R*)-C(=0)-R* ;-CH,-N(R*)-SO,-R*; -(CH,),.
wNR*R*; -C(=0)-N(R*R*); -N((CH,), +-OR*),; -N(R')-(CH,), -OR™;
-NR")-C(=0)-R™; -N(R')-SO,-R*; -C(=N(R'))-N(R*,R*); and a -(CH,),,
¢5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring

35 containing 1-4 heteroatoms selected from N, O and S;

—_—

O



5adirect link, -C(=0-, -NH, -Nwe-, NHCH2-, -NMeCH2-, -C(--NH)-

C(--Nwe)-; 1111111! 111111111 1|||J|| lill 1L WO 01/19798 PCT/ USOO/25196
183 Dis avabwmess |ink or is a menber sel ected from t hePGPEEY28YRsi st i ng
of: ¢l O FM NFFFFFFcl cl Q\\ Eis a nmenber selected fromthe
group consisting of. a direct link, -CHBNH, -C(=O-NH, -NHC=0-; 5 G
Is a menber selected fromthe group consisting of: ~N,NCNN PN NR Nto
-ts02 -- NOONMe2 -t NSC2NMe2 ~tN-Me N Bn r NOOVe NSO2Me NCONMe2 NSO2NMe2 N H

Gis substit uk@dkbhﬁﬂm@e&mﬁwaﬁmﬁmﬁldtﬂrmhe grouﬁd@ﬁi%ﬁﬁbnt Iy

sel ected from .10 the group consisting of H - -d, -F -Br,
CNH2, Nve2, -Of1 -ove, NHSCRMe, NCR, . - ovg‘) - CONH21
_SO2NH2, - SCRCH3, HwCh.nlk; -Coralie PR m@mm »'QiHZN( Me) 2, - CH2OH,

- OCH2CC2H, 5 OCH2 C( =Qikfilvirbocyclit Wel; -C)),-alMyPhetercbychsCeizd R * \eRZ,and 15 Wo
411119788 PCTI USOG5 198 e it Nokint 10 whid thieytard btGchel can form 5-8

membered heterocyclic ring containing 1-4 heteroatoms selected from N, O
and S which can be substituted with 0-2 R'8 groups;

10  R'® and R* are indepedently a member selected from the group of:
H; halo; -C, ,-alkyl, a carbocyclic aryl group; a saturated, partially unsaturated
or aromatic heterocyclic group; -CN; -C(=0)-N(R*R*); -C(=0)-OR*; -NO,;
-(CH,),-NR*R*; -SO,NR*R*; -SO,R’; -CF; and -(CH,),OR*;

15 pisaninteger of 0-2;

R*® and R* are each independently selected from the group consisting of:
H; C,-alkyl and -C; ,-alkyl-carbocyclic aryl;

20 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.




NHZ NN' ~"p~ M N_c~ 1is - CrN' QNCHCF~O QAF /N-CF CH-O U CH2CHt O-
N-C 2C}NH 00SYN-CftC'H CVWYJ} O SN-CH2Cl 4NQLAa} N-Clt CHi N~Ca} AO. --k _ O
0 00 0,0 wilBinyms SQ J1~ x J| A 0 wO wé~ NM N H NFI z BCHeEsoa2518irber

selected fromthe group consisting of a direct link, -0-, -NH, -C(=0 -NH
and N\HC(=0 -; 5 X is a nenber selectedghromthe group consisting of Cl -
}-Br - ~-FQ Br f ~r ~yaB XW MOONFNG-{N 4) F' J-arN2 a b
Dr MO a N C G G MA cethpoufitVf clhiN; wheréin:t NH F)-NH2 -CN om ( -If ~JJ v ~ v v

COH -k awe bir sbibdild fdrd b iokd bk 1111111 C 1, PL s WO
01/ 10708 PoT | S stibud i b plobp Lnibfigidel L "1/ -~@-r C1f 1 NNNH HH

gM " N NH2 N142 N N OINNM G sblkife €5ome CHANMez N CONHz NG

O30 & G-

NMoy

B S SET
rO "(\/(') 'O HN, HN SONHz  SOMe NH2
e S0 S0 Y2 s apachasEa Stas

CHNHz oN

Ntz CHNHz ,—
oAk S aTrs STa S, Aaratha

OMe LN MeN  HNHLC  HNOG NG

Sl aSratyaltattaS a0t
HzN—g?— E:;‘)— Me-NC>-4 H::)-ND—.::?-ND— .EN\."‘ [:)- EN}‘— l::}—
N Y () e NG HNO HAHE N
CKCQ\)\ (;"k O_"Q— ND—— b— ”D_ HZN)‘NH-

NH N N (‘N N
N N
W't {3 (;)‘\ (\}K @\ N (;9\ HN”  HOHN”  MeonH”
2 Et g o El H
HANH”  MOHNNH™  MenN” —NMs, EUINT Eyn” —NHEW! O/ GN, O‘/
Mel

Me

O/ CN’ VN/ Q;e Czl/ CZ'/ —)N’ 0, HO/ I/\N/ @/

Ma  “couHN MeN_ S O
IS M Ay e oA i WA
e Gt G Gl L, 5 8

Q is a member selected from the group consisting of:
5 a direct link, -C(=0)-, -NH-~, -NMe-, -NHCH,-, -NMeCH,-, -C(=NH)-, -
C(=NMe)-;




or Br - M" . " Br =ONH2 NNNW NHO FW- ,~ae, FHHP HP HONer _ _
HNF NH NH NH NH NH2 NH2 NH Me" V' HpJV NNH HpiN HA H2 HP and al |
phar naceutwoaili!yssaccept abl e isoners, salts, hydrates, s®CVESMESHAD prodrug
derivatives thereof. 5 ~. 4. A corrpound of claim1, having the follow ng
structure: . I. AQH\ N-n RlaO ON8e -HN, / R wherein: R' is a
menber selected fromthe group consisting of 10 H.-F, - and Br; R is a
menber sel ect Bds # digst inkeoris aymembes selectad; fram the grqup consistingof: _ B _owve, -OH,

-Me, -CF3 and -CH2NH2i and I | | s ti 1 CVO O1/19789 PCT/ US@’ 25196
o] Br F Me
O O OO O OO
3 £ F
_<§——< >——<)— ~<>——(§j_ > 8
F F F cl _Ef_
£ 3 -0 O -O- -0 R

E is a member selected from the group consisting of:
a direct link, -CH,NH-, -C(=0)-NH-, -NH-C(=0)-;

G is a member selected from the group consisting of:

ﬂbwp§¢§nn

X0 X0 00 K K p

-0 A D0 10 0 O, O
Lo Vheome Vieow Liaormm Do Lpor
RGLUI g U g W g ¢ ¢ 205 ¢
e

G is substituted by 0-4 R' groups and each R* group is independently selected from
10  the group consisting of:
H, -CH,, -CF;, -C}, -F, -Br, -NH,, -NMe,, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -CONH,, -SO,NH,, -SO,CH;, -NHC(=0O)Me,
-C(=0)N(-Me),, -CH,NH,, -CH,N(-Me),, -CH,0H, -OCH,CO.H,
-OCH,C(=0)-OMe, -OCH,C(=0)-NH, and -OCHZC(=0)N(-MB),,

z 2ZT

15



186 A-Qis a nenber selected fromthe group consisting of - F)OySOpe Nso(r)
| \ , CCNn6tt NH H C* CP C1}NAA] NF} OH O(!Nwva2 Mol 1% 6,6,6, z-k 6 6Kk,

NHL N% CH Ng¢bdeisddgg CN CP Nt NFk, \ N\ N.LN HH" N ~ N BCi/Ds02519800 N~ CHz

NyN. HNA NNNCCHHHH~~ CC and all pharmaceutically acceptable

i somers, salts, hydrates, solvates and fgqprodrug derivatives thereof. 5. A

conpound of claiml having the follow ng structure: AAQH N Rla0O p N HN /

Rte wherein: 10 RI" is a nenber selected fromthe group consisting of: H,

-F, -Ad and Br, R is a nbg;; selﬁcted romNL\pe ,
-F, -d, -Br, -Ow, - CFC@ a,%gh ?m&gﬁlml
||||||||||_*C|_SV\001”719‘7'§’8P US08s 251 98 17”’A-

sel ected fromthe group@psONanuN_ °‘SC/\"" O\_IN_CW QCN_C‘_&CW

MCN—CW CN-C&C&M QS’\:/\N-C&C&N* mCN—cmchw
I P 0
O _N-OHCHAMO)  yal  N-CHCHNMK JLN/\' JL,(\' ’U\N’\
ST SN SN PN 8 o
A A
D00 0L O

Orovem 945 Ay 2

J is a member selected from the group consisting of:
a direct link, -O-, -NH-, -C(=0)-NH- and -NH-C(=0)-;

5 X is amember selected from the group consisting of:

Dt s %Me@ o
g S o S U s W S Wi S 4 SRV S

u,no_st Do OO _Nnm:dHLO'F ‘Cg_O_OH

_—

R



N, NMM*"HN M HW M@ QO G\ HN,)) N N, UN VN HUN HUN N* Ms, HH ~ M
UN KWNA "I * "N N ~N, ~N. ~N. H\N=N. NH NH JN~H NH N° HIN~N~ MeHWACL M yN
| %0NxNp ~WOo-01/IB188 NH= and all| pharmaceutically accept abrerissonsss, salts,
hydr ates, solvates and prodrug derivatives thereof. 5 6. A conpound of
claim1 having the following structurejgfN Q RaO ON le HNj-R wherein:
10 R" is a nenber selected fromthe group consisting of H -F, -d and

-Br; R is a nenber selectedfromthe group consisting of H -F, -d, -Br;/
OVE -OH, -Me, -CE, and - CHZNH2 le ~I | II'IIq{‘init "l S WD

01/ 19798 PCT/ US %19 488 L@. chm gr oup
consi sting of @ﬂﬂ“’ ne L N~ ( N~
1IN~ (N 17NAI VCNVO) sJ OS~ OZSJaN"J NH“*F-IMN'KIN" " 7 NH NH
" P g TN,

0.Q 3R 3@ Q. @””fc&
%@QWQQQm

NHz - N youn

and all pharmacenutically acceptable isomers, salts, hydrates, solvates and

prodrug derivatives thereof.
5 _
4, A compound of claim 1, having the following structure:
'QQ p
120 o N=
R HN—4 )—R'®
wherein:
R" is a member selected from the group consisting of:
10 H, -F, -Cl and -Br;

R'* is a member selected from the group consisting of:
H, -F, Cl, -Br, -OMg, -OH, -Me, -CF, and -CH,NH,; and

_—

T O A




HN~ McHN EIFWEI 2N Bv~liN~ HNCW, C- ° MCNNC W NNwve N~IHH M HD.
HMIN' GN'Me NH M NHA t~k OIl gO~ JINHNHNH 2 HN M” < HN' HN'
L HN' ° HNwo-e1/@rsOVe NH2 NHVe and al f phannaceutical |y ®ctasesiss i soners,
salts, hydrates, solvates and 5 prodrug derivatives thereof. 7. A conpound
of claim1 having the follow ng struct upge A-Q D ,gN! 00, HNV -Rte
wherein: 10 R' is a nmenber selected fromthe group consisting of H -F,

-C, -Br, -OVeA-Q fddmenter seldofed fromdhe grbid ohdistiof 1/ 19798 PCTI USOQ 25196 189
A -Qis a nenber selected fromthe group consisting of s sOAMn NH e C-~

NNbt r _, CCNF}t NH CON CFh CFfNWo Nib | 014 CCNF~ NON Nit NN~ O~HH
u~1 NH NH N~H NH NH NH NV NR& c \ H H GN~ My’ J Ml “NH MIL' 6H &b a W 0

'I'\IHH!\IEMCII:I/;- NNf\ H| #&I NAM@Q\M @“’W&E}f‘?@& »&ffﬁ“ @(WF@?WW&M H N* Ma. N

¢ a0 P0G

NH H CONH,  CHNH; N OH
ol o QA QL A D
NHNMe2  CHNH, cony, ON > CHNH,
S Gl &
A QO DU
Cowed dhmry ¢t oo o'

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
5  prodrug derivatives thereof.

5. A compound of claim 1 having the following structure:

wherein:
© 10 R'*is a member selected from the group consisting of:
H, -F, -Cl and -Br;
R' is a member selected from the group consisting of:
H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF, and -CH,NH,; and

A



OAL NNL/N'"J*NF5 "WWVNMVNN 01 0-1 " MYng HPyN N NFL NF D is
a nenber selected fromthe group consisting of 5 -~}-- ¢l er -{~-FM FF
FFFF ClwOlo1a%88 -CN- -NI -0_ Mew and al | phar nmaceut i c ROT{USHY86t abl e i
i somers, salts, hydrates, solvates and prodrug derivatives thereof. 10 8.
A conpound of claim1l having the followl8fg structure: 11111111111111 | | |
| 1 1111 | 111112 * CL Mrill, WO 01/19788 PCT/ USOQ 25196 190 SO2NH2 )
S2NH2 O 1 , AHf¥isia membenselestel from the gropp eensisting of i s a nenber sel ected from
the group consisting of 5 NHC(=O) -, -C(= O)NH-,,,,_,\I'R a rrbe,;,_u§\el ected from

t he group consisting oc ) é}JDJ (TP AW )AL Yoy B FG Jdd
~~~I1] y~ HNOZS~ ~ f ?f‘, «@’\ wy m*
Me.,
o N m f\

MON*N MUN)* «:r \ NT O '\/"\ k/"
m*u(}\,w ,()"\ Ma’lO\M O\M'I,LO/D\ mﬁg

and all phénnaccutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

6. A compound of claim 1 having the following structure:

AQ. ; "
N
RiaO ojHN N

R1.

wherein:
10 R"™is a member selected from the group consisting of:
H, -F, -Cl and -Br; -
R is a member selected from the group consisting of:
H, -F, -C], -Br, -OMe, -OH, -Me, -CF, and -CH,NH,;

—~—

AW T




Br ~-FBr -- ")--F-CY """~~G)- b-Br toml G FF M!b,-B,, --6-C, MN
"V H2N NH2 NHa h-t ---0-Owe -- -NH2 -(" NNWdOoe CACLCL -6 F-0-CH
-- €3 --/j-wooydnsOVO- --~~)--F G~N NN __6Br I G (~ pcr/GRwxsss/ ---M
---Owve 10 and all pharmaceutically acceptable isoners, salts, hydrates,

sol vates and prodrug derivatives thereofgg 9. A conpound ofclaim ! having
the followng structure: 1111111121121121 !1111211 111111 * CL MS * WO

01/ 19788 PCTI U igs ieMberiselectEd fildin thRgfufcddisistitg ¢ R1d1 R R1'1 R W2 | R1d2
6-QER EERaONHRaONHRIa NI NN Re Re eNRle wherein: Ris a

menber selected fromthe group of : -SOZ NH2 and -S2Me; 5 R' is a nenber
sel ected fromthe groug of im HNH F, Nu CI amd Bri NH N NH
) AN A A A
rOS o c,ﬂ SeRIS; OO osz W
NH
(\NJ’K N Nm H 'E aH NH
M HQ M,(N/_\) M‘""’t MQ‘NJK E‘zﬂ)k Bu'HN}\

Jﬂ M M L N N
HN 'S C N i i NMe
C) (ﬂy\ ﬁ:‘\ B (N\)\ Mo (u': VN O C’{l

» o R NH  NH NH
gy TS b o™ WX s s

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
S  prodrug derivatives thereof.

7. A compound of claim 1 having the following structure:

e 0 o
Oo N=

HN—@—R“’

10 R is a member selected from the group consisting of:
H, -F, -Cl, -Br, -OMeg, -OH, -Me, -CF, and -CH,NH,;

wherein:



E is a nenber selected fromthe group consisting of: 10 -NHC(=0O - and

-C(=O NH; R1dl,
t he group WO0/9788

-CH2OH and - CH2NHZ;

-CH3, -CF3, -d

-(=0-0ve, -0O2H, -

) _F1

R d2,
-ad, -Br, -Me, -NO2, -OH -QOWe, - NHET/USO5096 NHSOZMe,

and R da are independently a nenber selected from

15 Rd is a nenber selected fromthe group of H,

-Br, -NH2, -N(-Me)@g -OH, -OMe, NHSO2Me, -NO2, -CN,

=0) - NH2, - SO2NH2, - SORCH3, - NHC(=O) - Me,

- C( =0) - N( - Me) A-Q iscHmémklser selagted-fion i pup capislatidg of: OCCH2OCRH, 20

- OCH2C(=0) - OMe, - OCH2C(=0) - NH21 and - OCH2C(=0) - N(- Me) 2, i
titiiiiriiii~~ihilli~il~"* GL MWD 01/19788 PCT/USOQ 25196 192 NH NH NH
A N142 ' ~ANNb2 no ' N~N '

E 02s~ N CF$c-
AO o 0 O o0 Nnt

10 8.

NNH
'so

GN NNtoo HHH A erreu,ﬂ\LMu N-OHZGyf 0- U Q4C p4
8'% %ﬁ% oy w ~Jl --~1
~ ie)- NNO NH

CHNH  CHNM, N

of & A AL A & o

CC“’Q%* o*,ek I mk & Or'k

"\ (PN N
Hu™ e, H. Mo~ H N/\ Me.
m}‘ N’\ NS NS N’\ N
O\ O\ O}L L/ FNéIN "Nén M“ (:r

&5l

D is a member selected from the group consisting of:

S e S G . 4
OO0 G-
B 4 -0 O -O- O -

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

A compound of claim 1 having the following structure:

Y



R is a nmenber selected fromthe group of : F, -d, -Br, -OH -M and
-Ore, and all pharmaceutically acceptable isonmers, salts, hydrates,

sol vat es anwoOo@mremsug derivatives thereof. 5 [1111111111p&#/b3cbA31b¢11111 111
*CL RS W 01/19798 PCT/[ T800/ 25196 193 10. A conpound of claim1 having
the following structure: RHNGRO ~-Gjigp\ \ NRye NHI N_ Rla0 01NH Rla
0 J NHRe wherein: 5 Ris a nenber selected fromthe group consisting of
-S2NH2, -S2Me; R' is a nenber sel egkgd fromthe group con3| ng of: H,

-F, -d and Br, R' is a nenB&pNHgl ec fromthe gmmrQ@S| ng of 10 H,
-F, -d, -Br, -Ow, -OH, ENand - cHaNH2; @_@g Erber sel ect ed
fromthe group consistin , ) CN,.MCNN~ N NEJz(e-ICNNY-b

-b ~\ 1 jJ0 jSCs --bN. M NCOWE -tNSO2Me -)~I CONMe2 NSO2NMe2 N-Sn v~
NCOVE NSO2MS NCONMD2 NSO2NMe2 j 1 Nc S
wherein:
J is a member selected from the group consisting of:
5 -NHC(=0)-, -C(=O)NH-;

X is a member selected from the group consisting of:

e e Oy LD w e
O+ O Qe e O Do
D e Dy e Za D O

@—O—{‘r@{:—(‘{f
OQOGOO—Q

Ee P P D DD

10 and all pharmacentically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof,

9. A compound of claim 1 having the following structure:

A



wherein each G group may be substituted by 0-4 R d groups and each such Rld
group is independently selected fromthe group consisting of: 15 H, -CH3,
-CF3. -d ,womp/1978& , -NH2, -N(-Me)2, -OH -Ove, NHSO2Me, PCIRUE0/2519GN,
-C(=0 -0wve, -C2H, -C(=0-NH2, -S2NH2, -S2CH3, -NH C(=0) - Me,

C(=0 -N(-M)2, -CH2NH2, - CH2-N(- I\/lt,q;Ii -CH20H, - OCH2CO2H, - OCH2CO2Me,
- OCH2C( =0) - NH2, OCHZC(O)N( Me) 2, T T T I O I A IR I
CL MS W 01/19788 PCT/USOQ 25196 194 NH '~ NFL Nt ~KOA& ' a NV CN L
q~C 1t O 0~&CvecF MeN AMEFi cM2o- VN- CVF NFF %N—C\/ H- M vN-%FFcFEg.‘NH
oaCN-t c-Ma ey - CFR 1"3AI\/+ kW ~N J ~Og¢ N\
mar el mar & al | 1y
accept abl e Eal 1hy I éé nd 0 ri v
thereof. 5 11. A ca?‘l’pooncf“éic cI ai m 1 h&a n@ bfol | owi ngR3 r §Et e:

es

SG2NH2 P SG2NH2 O /HN \/

Rle Rle Rle
wherein:
R is a member selected from the group of :
-S0O,-NH, and -SO,Me;
5
R" is a member selected from the group of:
H, -F, -Cl and Br;
E is a member selected from the group consisting of:
10 -NHC(=0)- and -C(=0)NH-;
R, R'?, and R'* are independently a member selected from the group of:
H, -F, -Cl, -Br, -Me, -NO,, -OH, -OMe, -NH,, -NHAc, -NHSO,Me, -CH,0H
and -CH,NH,,
15
R'® is a member selected from the group of: |
H, -CH,, -CF,, -C}, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Mg, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NHC(=0)-Me,
-C(=0)-N(-Me),, -CH,NH,, -CH,-N(-Me),, -CH,0H, -OCH,CO,H,
20 -OCH,C(=0)-OMe, -OCH,C(=0)-NH,, and -OCH,C(=0)-N(-Me),,

-

L



J-X J-X 10 wherein: -------c-nuonno- 11111121111121111212111212111121111 C L
S WD 01/19788 PCT/ US00/ 25196 195 J-X are collectively a nenber sel ected
omthe gr SUPpMASH8i sting of: -O-0::9-2H ~ -~ -~ -0 -0rCTAUSHGSM H N NH
H H2ZN O H2ZN YO H2ZN HN NH = HZN NH 902MO SOZNH2 F NOZ OCHZCOOH OCH2000Et
-O-0-p :c:2N NH HN NH HZN NH OCH2000Et 1¢2S02Ma CH2SO2NH2 CH2CH2CH
CH2ZCONH2 -0 -O -0 -0 0 %'2 HN NH H2ZN NH HN NH HZN NH HZN NH HZN N HOHN
NH and all phar rraceu caII accept abl e |soners salts hydrat es, solvates
and 5 prodrug deriv |ve t her §bf ’%ﬂ IN’P)aw ng the
foll owi ng. structure’ dZ‘MRINﬁF@J\ 1° ERle RE
laJ =Ca- la RRER HI@IN HN,—{\IHZng NH?_\ V\/nerel n:
ML N

M@{_\ N'ci'hc,‘w‘ 0 N-CHzC&NH' OﬁuN-CHzCHzNH MmCN—CW

CHCHO-

%“‘W"‘* Mo{_ N-CHCHNMel AN/\'
k,NMa @q

O
0 0 o

u?sol" mu’\i F{\—O

Qb/o m’ Nw m,O

Ovonoumer 0y g i“O F
Ve NH;
R is a member selected from the group of :
F, -Cl, -Br, -OH, -Me and —Ome,

and all phaxmaceuticélly acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof,

R



R is a nenber selected fromthe group of : 10 -SO2NH2, and -SO2Me; R ' is
a nenber selected fromthe group of. H, -F, -d and Br; 15 E is a nenber
sel ect ed fwomgiss group consisting of: NHC(=O) - and - CPETRM2519¢ s a .
menber selected fromthe group consisting of ¢ WD 01119788 PCT/ USOQ 2- 5196
196 -NHC(=O - and -C(=ONH, O0; Rd', Red2, and Rld4 are independently a
menber sel ected fromthe group of H, -F -c, -Br, -M, N2, -OH -0Ow,

NHH, - NHAC, NHBOLMA, comBp@f clain Thipipgthe follawingstractwrenber sel ected from t he
group of H -CH3, -CF3, -d, F, -Br, -NH2, N(Me)2, -COH, -Owe, -NHSOZMe,

NO2, -CN, -CO2Me, - COSsH, -C(=O)-NH2i -SOZNHZ -SQ2CH" NHC(=0) - Me, 10
-C(=0) - N(-Me) 2, -CHZNHb - CH2- N(Me) 2, - CHZOH, @CHZCOZ:H OCHZC( =0) - Owe,

- OCH2C( =0) - - NH2, N 2, L CW- O o NC CHZO
oa C}N #~ j_ m kys Me}
Ac' -RiAn NH 2R U A~ Fam

M~N'C cf. o O.

Oo~,., -JI L,,,- R(iL A M
w N& w o OCN- CF CHZNQI e~- N~~~NF~ IS arrenber sel ected from
t he group of %”hF,_;CI, - Br, C]—I, I\/Eand - OVve;

5 R is a member selected from the group consisting of:
-SO,NH,, -SO,Me;
R" is a member selected from the group consisting of:
H, -F, -Cl and Br;
R'® is a member selected from the group consisting of:
10 H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF; and -CH,NH,; and
G is a member selected from the group consisting of:

bﬁﬁ@%@ﬁﬁ
@/—ﬂ/ﬂ )3)3:0 D! _J;‘so,_bm.

Lo Lot oo haoomer -t Ly
Q. QE QX0

wherein each G group may be substituted by 0-4 R'* groups and each such R group
is independently selected from the group consisting of:

15 H, -CH,, -CF,, -Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NH-C(=0)-Me,
-C(=0)-N(-Me),, -CH,NH,, -CH,-N(-Me),, -CH,0H, -OCH,COH,
-OCH,CO,Me, -OCH,C(=0)-NH,, -OCH,C(=0)-N(-Me),

* [ L M S *



15 and all pharmaceutically acceptable isoners, salts,
and prodrug derivatives thereof. 1 1ol | Tull Tilil
01/ 19788 PCWQBOO7825196 197 13. A conpound of claim!|

SO21VH2HZNHRtNaNH~I I ORedNHa~~I NXRt d
X, .

hydr at es,

1kl 111NN1

sol vat es
c LW

e s etegsmgsios om t he
group consisting of: | RHRed RRe | NRtd-Rte HRtd N-eYL NN NN N OO

RtaO N Rle O-HN O--H'~ HNRRR RRggR 1 O)1 RRa ~I Rd
RNOi NN NRNRa H- toF- NHOf - Re ~HN. _R Rta RHH N SO WFI N
N Rte SO:KN NN ,Rte MHRed WIRlre THto R OO M NHNI

~GT -

G

u 7~

I\

O Or w0 o 4 Oronso o Jroncno

™ I
M  N-CHCHO- Q  N-CHOHNM QCN—CWH. el

7\ (o] [}
N\
OR_forcNber  we  N-cronnmer A ’L“”ﬁ X

,—_\N-C -
\ /N CHCHN

o

o K,O l\,NM; Osoz

o)
A

N o*m m,*
(:)bmumww»— -7$J'-“*CJ Bt

_<J

o A

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and

prodrug derivatives thereof.
5
11. A compound of claim 1 having the following structure:
sozNH2 SOzNHz @
10 wherein:

_—

A W

T

O Red NH

Rte NH Rte



HNN\ Ra 0d,v--~ a ""Rte ONN 10 5 wherein: R is a nmenber selected
fromthe group of : -SO2 NH2, and -SO2Me; 10 RW is a nenber selected from
the group wboi788 F, -Cl and Br; Rid is a nenber sel ect ETUSHASIYe group
consisting of -H -CH31 -CF31 -CN, -SozNH2 and -SQ2CH3; and. 15 R' is a
menber selected fromthe group of. C}133111111111 1111111211211111111 S WO
01/19788 PCT/[TSOO 25196 198 -d an and all pharmaceutically

accept abl e 'm%rc%llecﬁaél}&mehﬂi&rsafe&&ﬁ&ﬁ comdiktinpbfdr ug derivatives
thereof 5 14. A conpound of claim 1l having the foll ovm ng structure: SO2Me

AQCI 0O NA-QCOONS@EMW | N HOZVCI Br SHONC, Sr HNHN

wherein: 10 A -Q taken t oget her nber el ecte fro
consisting of ~ H Me
Me As g ?

HoN

Hz2N" “NH

OCH,COON OCH,COOE

*?‘? ? §]§5§f@?%?

HaN" SNH

ocn,cooa i 25°2M° CH2SONH, HaCHIOH CHiCONH, g Y
NH

HOHN
HN

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
5 prodrug derivatives thereof.

12. A compound of claim 1 having the following structure:

Rid1 Rwa /‘;éaj'“ p1d
[ | R162 Z g
HN 3 HNS HN 3

NH» NH2 NH2
wherein:

R is a member selected from the group of :
10 -SO,NH,, and -SO,Me;

R" is a member selected from the group of:
H, -F, -Cl and Br;

15 E is a member selected from the group consisting of:
-NHC(=0)- and -C(=O)NH-;

J is a member selected from the group consisting of:

I




CCNC4 M- NCH NNCH2- "0 NCH2- S "N-CH ~ "NON-CH2- Me Me Me H M
NH N J CNCH2- HNC-CH2- and CH2 Me Me ~' H2N and all pharmaceutically
accept abl e woomeyss, salts, hydrates, solvates and 15 protusep/28®6i vati ves
thereof. 15. A conpound of claim| selected fromthe group consisting of
Rtes RRd2 AQHS RdI AQRRdz "rNN Rtdz NS R OORd4 Rs OO
Rra OOHN HNHN "yf,RRe Rte ~Rle C L S WD 01/19788 PCT/ US00/ 25196 199
wherein: A-Qis a nRAQEO)alec=DINErL,@n the group of ©: 5 NH INH M NH JN-H

NH M wek HOHNI''~ M:O\Il(g HZNNH- MEHNNH MeHI LT ° Me2N pA  pp pNH NH NH NH
NH H FIHN" EIZI}JB‘J‘J—I GAVN: 0 tN L ~ p pNH - pNHpNH~j eNH ~'t H
1/~ 1IN H~N N% endgpendently 2 membergslestelfomthegromnnior Py ~/ ~~ ~

G\ M- A N’\ N I\/qZN’H M= -, m -Me, -NO,, -OH, -OMe, -NH,, -NHAc, -NHSO,Me, -CH,0H,
5 " -CH,NH,,

R'® is a member selected from the group of:
H, -CH,, -CF,, -C], -F, -Br, -NH,, -N(-Mé¢),, -OH, -OMe, NHSO,Me -NO,,
-CN, -CO,Mg¢, -CO.H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NHC(=0)-Me,
10 -C(=0)-N(-Me),, -CH,NH,, -CH,-N(-Me),, -CH,0OH, -OCH,CO,H,
~OCH,C(=0)-OMe, -OCH,C(=0)-NH,, -OCH,C(=0)-N(-M¢),

O O w0 o v Do of Ironero

MeN N—a-w-go- OL/N-CW:&NH WG&G&NH MaVuN—C}tc}tNH-

B

.
O __ N-CHCHNMe)- Md«un-cwc&we)- )L JL )L
i o N() q“‘ N(}Q

/"\n/\ )’\Nz\' N/\' )Lu:\' )L@ —O
Grovven -2 IR

R' iz a member selected from the group of :
F, -Cl, -Br, -OH, -Me and -OMe;
15 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

AR )N R



Is a nenber selected fromthe group of. H -F, -d and Br, 10 Rd', R~ ,
and R ~' are independently a nenber selected fromthe groul%sof H -F -d,
-Br, -Me, wb@2ge7880H, -QOve, -NH2, -NHAcC, -NHSO2Me, - CH2ORCT/USEYZSMNE2 15 R O.
is a nmenber selected fromthe group of: H -CH3, -CF3, -d, F, -Br, -NH2,
N(-Me)2, -OH, -0Owe, -NHSO2Me, -NO2, -Chp7-C(=0-0Owe, -CO2H, -C(=0) - NH2,

- S2NH2, -SO2CH31 -NHC(=O)-Me, -C(=0)-N(Me)2, -CH2NH2, - CH2-N(- M) 2,
-CH20H, - OCH2Qa®2H, A edtipding afdlaifNixelect@iDfa the@rovtddnsistingol C( O) - N( - Me) 2, |
Lt oreeeertrerr et et o~ 1" . * C L W 01/19788 PCT/ 0500125196 200 NH
W-  AN142 A% AN ,-tL A*%An ,a ,DeL r-\ N- IN AN~I- O0,3iN Q NCF
Cl411- d ,N CF~CFlaO- A N-CFi Zc o ON—cF CF} N|+ QA N-CFt Gl 4N* I° ~-
N Cl #~CHZNH Q . - x. +hNr v c++}R&; NMs LSat .JA A N

oMSA Me o Ma' 0 Mg wAN Me NH’\rRI\/II R \@\raﬁ_m'rﬁer sel ect ed

fromthe group of:
8 1 Py *Q‘@ ° A0
R

SONH, :} 7 - "~ NH
CIO %R“d Hszq,N -{I\er HzNy\Q\'rnerw
Y Me e T My

wherein:
R is a member selected from the group of :
-SO,-NH,, and -SO,Me;
10
R" is a member selected from the group of:
H, -F, -Cl and Br;

R' is a member selected from the group consisting of:
-H, -CH,, -CF,, -CN, -SO,NH, and -SO,CH,; and
15
R' is a member selected from the group of:

I
L



F,

-, -Br, -OH, -Me and -Owe; S and all pharmaceutically acceptable
I soners, salts, hydrates, solvates and prodrug derivatives thereof.
11111111 11wWaar/mmsel |1 1111 11 1111 WO 01/19788 PCT/ USOCQ 2et@Sen2804 16. A

conmpound of claim1l selected fromthe group of consisting of: SOZNH2
S2NH2 802NH2 N ~ NN 0-0 HN O O O ly~gegor, CJ ~" "Br C Br CI SO2NH2 N~
O~ N2 Nfo~y 00 HO~-mo NBrCl - O ON' 8 aON }8, GON" N '79

N~ H2N NH Me2N NH NECHnd-Br;1 | H Ms2N- ~, NOBr. GOOON'C NH 9 O Br,

a

C ~DN  77( N dod@ll phdahadehtieaBy accéptabie isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

5 14. A compound of claim 1 having the following structure:

$02M8

A-Q cl 0 N A-Q Cl o N.302Me
WN WN =
s° H = S Hy N~ el B
N . Br

o H—<N__>—cl.er N4

wherein:
10
A-Q taken together are a member selected from the group consisting of:

Me Me

N N N N N
neHy (ncHr (Onony (-none O3y
C)--Me = o)_Me z 8 e 2 ﬂ»—Me R N,_h': oz
— N N N N
MQ'N\_,N‘CHz- QN'CH? ((;)\N'CHZ' (S\)\N’CHT (L\:)\N'CHQ-
Me Me Me . Me

NH
f E A f: -CHy-
N"N-CHy- HNTN- nd 2
Me ppo 2 ! N-CHy & HoN J"

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
15  prodrug derivatives thereof.

15. A compound of claim 1 selected from the group consisting of:

Riﬂ R‘MZ

TR TR Tk

R™ 0o R4 R"™ 0o R* 0 ¢

sz

HND HND HN _
Ru Ru DR«‘Q

—_—

0 o



ONNBr. (I RH~ Z:6 802Mc M HAAe NOW Ha, M, O Il ONFOFO
000000 HNBra OBr, CIl 0O. C 1 S02M ClI HN S02 a.Me,oM CA _~g s N F
00 Mo NWOBIEs® -Br, a 0 O:>Br. C 1 S02Me SO02MO 8CRMUSOFISMGC H | | )
1, F, d, O, M OWNCl, M, O\a FOO or, d FO OHNGBr, G FOO N
-Br, Cl is $ F,.. and all pharmaceuticmgl y acceptable isoners, salts,
hydrat es, solvates and prodrug derivatives thereof. III1ILilllIIlI1IlI
1111111112111 S ~~ G wo 01/19788 PCT/ USOQ 25196 202 17. A conpound of
claiml selected fromthe group consisting of SO2NH2 SO2NH2 S02NH2 S02Me

wherein:
A-Q is 2 member selected from the group of :

NH

NH NH NH NH NH
:~|,-¢NJk HOHNJ'\ MeONHJ\ HzNNliJk MeHNNH'"\ MaH'(u\ MeN

3

%%@@@@

R" is a member selected from the group of:
H, -F, -Cl and Br;
10
R'", R'2 and R'* are independently a member selected from the group of:
H, -F, -Cl, -Br, -Mg, -NO,, -OH, -OMg, -NH,, -NHAc, -NHSO,Me, -CH,OH,
-CH,NH,

15 R'®is a member selected from the group of:
H, -CH,, -CF,, Cl, -F, -Br, -NH,, -N(-Me),, -OH, -OMe, -NHSO,Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -C(=0)-NH,, -SO,NH,, -SO,CH,, -NHC(=0)-Me,
-C(=0)-N(Me),, -CH,NH,, -CH,-N(-Me),, -CH,0H, -OCH,CO,H,
-OCH,C(=0)-OMe, -OCH,C(=0)-NH,, -OCH,C(=0)-N(-Me),

AR




NNNNOHFH ONHZ NHZ LNH2 NH2 NH H NH so2w s02Me SO2Me SO2Me O

.~~~ X ~FHOFOHNOOHNO NHHNHNWY6 HN HN H2 NH2 NH2 NH2 SO2Me
S02NH2 SC2 Neo iistds2 1 NH ~ OOS 0 0~ 0 0 0 HN H2 NH2 HPNTGROSSPRNH2 02NH2
F, d, 9r, NH2, NO2.0OH, Owve. NHAc, NHSO2Me, AAe ~ _ '~ F. O, Br. NH2. NO2,
O—l, 00 0 Owve, NHAc, NHSO2Me, Me 6 1 NHZoONH2 NH 502NH2 SO2NH2 SO2NH2  yy
Me OV ONCf, {. ow NCB M, O\ NG Me.OMe p 0 OO0 6WNHz NH2 | NH2

e N
)\NHZ NMs, )LO N’ ,C.u* \H N A )\u
OuN- CN— MeN\_/N— o&_}t— o\_/wc&cmo- ogs\_/N-c&cl—ho-

I\ N\ g i —\
MeN \_/N-cnzc&o- OuN CHCHNH- Oz?\_JN CH;CHNH- Meu\_/n—cwu

1
o;.‘\_lu-cmcHzNMe)- MeN N-C&CPQNM:)- JLN/\ ka NN
Lo Lso

X )L on By N
.«m N T, @*@,—@

m/

Orowver 33883 Ay 2

R'" is a member selected from the group of:
F, -Cl, -Br, -OH, -Me and -OMs;

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

L



HHH s and all pharmaceutically acceptable isoners, salts, hydrates,

sol vates and rodrug derivatives thereof. 18. A conpound of claim1l

sel ected fV8 M’Eﬂﬁﬁﬂ group consisting of. C L WO 01/19788 Peqtshaeid25196 203
3-(2-(4-[(2-am nosul fonyl ) phenyl ] benzoyl am no) phenoxy) benzam di ne,
3-(4-fluoro- 2-(4-[(2-am nosul fonyl ) phexy! ] phenyl car bonyl am no) phenoxy)
benzam di ne, 3-(4- trifluoronethyl

2-(4[ (2-am nodGil f ohgpompaived of Glgimelnselectad fromyhesdroipufcplaitingyd 5 benzani di ne,

3- (4-nmet hyl sul fonyl -2- (4] (2-

am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenoxy) benzam di ne,

3-(5-hydroxy- 2 (4 Joﬁ.& am nosul f baiphenyl | phenf! gafonyl am no) phenoxy)

benzam di ne, 3-

met hoxycar bonyl 2-( m nosul f p—@nyl ] phen yl am no) phenoxy)
benzam di ne, 3-(4-hyd i? bo[l%l -2- (98- Qe c BrCl

am nosul fonyl ) phenyl ] ph r}"f@' nyl am n noxy) benza 3-(2-(4-[(2-
anm nosul f onyl) phenyblghenyl car bonyl agi, no) pheyl a MeDENZ A d| ne,
7-(2-(4-[(2- %

am nosul f onyl ) phen M)yl am no) p -1-am no ol i ne,
7-(2-(4-[(2- (o

am nosul f onyl )phenyl ] ben ant, no) - 4- fI u xy) 1-am soqui nol i ne,
7-(2-(4 [(2-am gyl f onyl ) phenylmbenzoyl am no) 4 ri duor onet hyl phenoxy) |
15 am noi soqui n 7-(2-(4-[( nosul f onyl e nzoyl am no) - 4-
nmet hyl sul f onyl phen 1 NOI SO I 3- (2 (4- ‘é

ani nosul f onyl ) phenyl ] ¢hy rp Qocar bo, y‘P4 nit ropheno‘)(y, a4 di ne,
3-(2-(4- [(2- am’ nosul f onyil y-pheny! | phenya cer bonyl - rﬂ nophenoxy)

benzam di ne,
(2{4[ (2-am nosul ‘gyl ] ph ocar bonyFL hl or ophenoxy) 20

benzam di ne, 3-(2-(4- m nos nyl ] phen car bonyl -
br onophenoxy) benzani di -abclorm 6- ¢ @iﬁ
am nosul f onyl )phenyl heny car bonyl am no enoxy napht ﬂaﬂﬁ"'

met hoxycar bonyl - 2< ‘(2 am nosyk Lol )phenyl ] ph rbonyl am no) phenoxy
: NE} : Cl. Me,OMe )
® oy ea

° 0 n—(?-ar o F %% N-Q—ar a

%Yn?a e, O HzN*@YH-?OB’ QOLSSM; ?Im

N-Q—Br Cl
SO,Me

SO,Me
u NAc HCI
Y '{J H—ﬂ Y~F, Cl, Br, Me OMo N_i Y-, Me, OMe
o F O

8r.Cl F O 1
. o ;
HN—(N )-Br,Cl oy e

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and
prodrug derivatives thereof.

I
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napht hal ene, 3-hydroxycarbonyl 2-(4-[(2 25

am nosul fonyl ) phenyl ] phenyl car bonyl am no) phenoxy napht hal ene,

3-.am nocar b&¥Q /1988 4[ ( 2- anmi nosul fonyl ) phenyl ] phenyl car begyrigamRpyphenoxy
napht hal ene, 3-

met hoxycar bonyl - 2- (4-[ (2- am nosul fonyl ) phgnyl ] phenyl car bonyl am no) phenoxy- 6
- .brono napht hal ene, 3-hydroxycarbonyl -2-(4-[(2-

am nosul f onyl ) pHeny |4 gmpoyidoafichaom ¥ kelerteddanhthe gooyp Eonbistingafnapht hal ene, N-(5-
30 brono-2-pyridinyl)-(2-4-[(2

am nosul f onyl ) phenyl ] phenyl car bonyl am no) phenyl car boxam de, N-(5-chl oro-2-

pyridinyl)-(2-4-](2- nosul fonyl ) phenyl ] | car bonyl &x.n0) phenyl car boxam
ide, N (5-bronp-2 %g%"lnyl) E‘[(Z (%m dig
i N0)

met hyl sul f onyl ) phenyI{_ hh ear ar box WO 01/ 19788
PCT/ USOCO 2. 5196 204 No(p='chl oro- i di nylﬁ- -(4-[ (>

nmet hyl sul f onyl ) phenyl ] p yl car bonyld am no) phegyl car boxam N-(4 br ono- 2-
met hoxycar bonyphenyl ) - (ﬁgmﬁz( 2 NH,

met hyl sul f onyl ) phenyl ] pheny® car bonyl ) &t no) phenyl car boxam de

(4-chloro-2- 5 ne marbony omd ) - (2- SOMe

met hyl sul f onyl )ph% be -.,. % car %r N- ( 5- br ono- 2-
py idinyl)-(2-4-[(2- Ifon phey| ] pheh bonyl am yridinyl - 3-
car boxani de, N-(5 -chi o .2pyr|d| Wiwn- (2-4- (

am nosul f onyl ) phenyl ] phe car bonx@ no) pyr Iugﬁ_ 3-car q@ de, N

(5- br ono-
2-pyridinyl)-(3-4- [(2 am nosul fonyINf‘phenyI ] phenyl csrboanNam no) pyri di nyl - 2-

car boxam de, N (5- Bp 2 pyr Sfﬁjﬂlz) (2
am nosul f onyl ) phen dﬁ | - 3-T on@ de,

N- (4- brono- 2-nitroph

)
met hyl sul f onyl ) phenyl ] p I car b yP) am no) phe | car boxam ge, N (4-
br onophenyl )- N - (4[(2 sl fo%ﬁ% yl ] phe@djes el eani &Jani de, N - (5-

bromopyndin-2 yl) N (4- (,z am nosul )phenyl Nphenyl ) - 2-W2t hyl r nal eazni c
Br
SONH,
a@\’n Fg‘M:'r»NHz NOz,OH %{
NHAG, NHSO,Me, Me
Y ;Q N—Q—F C1, Br, NHz, NO2, OH,

OMs, NHAc, NHSO,Ms, Ma
g 5x

O(?":: SOzNH, SO.NH;
OMe
ﬁp-cr e, OMe % fﬁqhﬂe OMe “—Q—cr. Me, OMe
EH i INHz 0\5’:&&

5
and all pharmacentically acceptable isomers, salts, hydrates, solvates a:;d
prodrug derivatives thereof.
18. A compound of claim 1 selected from the group consisting of:
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am de, N -(5-bronopyridin 2-yl)-N -(4[(2-am nosul fonyl)phenyl]phenyl)-3-

ni et hyl mal eam ¢ am de, N (5-brono-2-pyridinyl)-(2-(4-[(2 20

am nosul f owgle)/piemy| | phenyl car bonyl ) ami no) - 4ni t r opheny| E&TH8%021%e, N-(5- .
bronmo-2 pyridinyl)-(2-(4-[(2-am nosul fonyl ) phenyljphenyl carbonyl )am no) - 4-
am nophenyl car boxam de, N-(5-chloro-2 @03 di nyl)-(2-(4-[(2-

am nosul fanyi ) phenyl | phenyl car bonyl ) am no) - 4- am nophenyl car boxam de, N-(5-.
br ono- 2- pyri di nyl)-(2-(4-[ (2-am nosul fonyl-)phenyl ] phenyl car bonyl ) am no) -4
25 net hyl sul f gy, [(Biiﬁﬂ’lvﬁﬂ!d WWHMIN) phenoxy)benzamidine, 3-(4-fluoro- :

(S.' chl oro-2-p h- s(ﬂ%olfyé %ng ylcarbo ino)phenoxy) benzamidine, 3-(4-

| f onyl B ’
e i
ani nosul f ogyl b&iﬁﬁjﬂﬁdepMﬁkth&fsﬁl@ﬁ]l—)M(ﬁO) 5- am nophenyl car boxam de, N (5-
chl or o- 2- pyr| Qlfoﬁ l‘ﬁ.;h qu%%)ﬁm no)-5

aftid
30 am nopheny oxa %ﬁ%’f@ﬂﬁg‘fﬁ dig’ﬂgno;(y)(benémmdme, 34

am di nophenyl
N- ( 5- br ono- 2- methoﬂlyoa;lio)lyl(ﬂﬁé[@-anunosulfonyl)phmyl]phenylcarbonylammo)phenoxy)

(2-imdazol i nyl) ahehe fteny! car boxanm de, N (5-brono-2- -

di nyl 2 d N
(5 br o 1@ el%h%nﬁirt#ﬁ%%f%ac“ b)fﬂ%o%ﬁ[ﬂgﬁ%p%&ﬁ %%%%( i e
yl))inni rrethﬂnpmsﬂ@h

yayidarheyylpsnisp)p *&H{ﬁn- 2- f ~
Il 111iii to amﬁmbulfbh gPth,a]behzbym&;ﬁhmgBlwois&@ﬁﬂdm&mca-(ﬂ% _

di nyl 2- !
%') [ Im'n%i 3713'5 h nfoﬁg@h%no’ﬁl}ﬂ Ea% no) - phe Hi:bg?‘t‘)(g 3ls°qmn°lme’ 7@

“b 2.
pyridinyl)-(2 W&WW@B’&H EWPE‘E?‘[%‘?WFQ% (I’IO) Zfor5n-)

di fluor ophenylamaroimqtﬁmmhe, 7—(2—(@;[(2(—&1{1(sﬁlfmyl)pmullﬁamgbﬂ9nph®ﬁﬁyl -25
f 1 uorophenyl agg nmga ﬂ%ﬂﬁe’m(ﬁm.dl ne, 3-(2-(4-[(2-

benzan di ﬁQy') h 'ﬁg f'ﬂ%ﬂ@é&% PO LR RS 2 -
phenoxy) benzy I[@mnngosulzoqylbp(xqqyl]ﬂ@nylamlmparbonyl- -aminophenoxy) benzamidine, 3- :
( 5- chl or 0- 2- pys-{4ixb-hsioharsaylghehyipltnylaiikr abyiyl@-hlvydphedbayy enecar boxani di ne

20 benzamidine, 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4-
bromophenoxy) benzamidine, 2-bromo-6-(2-(4-[(2-
aminosulfonyi)phenyl]phenylcarbonylamino)phenoxy naphthalene, 3-
methoxycarbony1-2-(4—[(2-aminosu1fohyl)phenyl}phenylcarbonylamino)phenoxy
naphthalene, 3-hydroxycarbonyl-2-(4-[(2-

25  aminosulfonyl)phenyljphenylcarbonylamino)phenoxy naphthalene, 3-am1nocarbonyl—
2-(4-[(2-armnosulfony])phenyl]phenylcarbonylarmn_o)phe_noxy naphthalene, 3-
methoxycarbonyl-2-(4-{(2-aminosulfony)phenyl]phenylcarbonylamino)phenoxy-6-
bromo naphthalene, 3-hydroxycarbonyl-2-(4-[(2-
aminosulfonyl)phenyl]phenylcérbonylamino)phenoxy-ﬁ-btomo naphthalene, N-(5-

30 bromo-2-pyridinyl)-(2-4-[(2-
aminosulfonyl)phenylJphenylcarbonylamino)phenylcarboxamide, N-(5-chloro-2-
pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenylcarboxamide,
N-(5-bromo-2-pyridinyl)-(2-(4-[(2- '
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide,




(4-{2-[(di et hyl am no)i m nonet hyl ] phenyl } phenyl )-N {2-[ N-(5-chl oro(2 10
pyridyl))carbanoyl ] phenyl } car boxam de, N-{2-(N-(5-chloro(2-
pyri dyl)) camoxestrgtsphenyl } {4-[2- (( hydr oxyam no)i m nonet egrusen2s196
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bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl}phenylcarbonyl)amino)-4-
aminophenylcarboxamide, N-(5-chloro-2-pyridinyl)-(2-(4-{(2-
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-aminophenylcarboxamide, N~(5-
bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl}phenylcarbonylamino)-4-

25  methylsulfonylaminophenylcarboxamide, N-(5-chloro-2-pyridinyl)-(2-(4-[(2-
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amidinophenylcarbonyl)amino)-phenylcarboxamide, N-(5-bromo-2-pyridinyl)-(2-(4-
(2-imidazolinyl)phenylcarbonyl)amino)-phenylcarboxamide, N-(5-bromo-2-
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25  fluorophenylcarboxamide, N-(5-bromo-2-pyridinyl)-(2-(4-(1-methyl-2-imadazolin-2-
yDphenylcarbonyl)amino)5-fluorophenylcarboxamide, N-{2-JN-(5-bromo(2-
pyridyD))carbamoyl]-4,5-dimethoxypheny!} (4-cyanophenyl)carboxamide, (4,5-
dimethoxy-2-{[4-(1-methyl(2-imidazolin-2-yl))phenyljcarbonylamino} phenyl}-N-(5-
bromo(2-pyridyl))carboxamide, 4-(N-{2-[N-(5-bromo(2-pyridyl))carbamoyl]-4,5-

30  dimethoxyphenyl}carbamoyl)-benzenecarboxamidine, N-(5-chloro(2-pyridyl)) {2-[(4-
cyanophenyl)carbonylamino]-S-methoxyphenyl}-carboxamide, N-(5-chloro(2-
pyridyl))(5-methoxy-2- {[4-(1-methyl(2-imidazolin-2-y1))phenyl}-
carbonylamino}phenyl)carboxamide, 4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
methoxyphenyl} carbamoyl)benzene-carboxamidine, N-(5-chloro(2-pyridyl})[2-( {4-
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10 chloro(2-pyndyl))carboxam1de N-(5-bromo(2-pyridyl)){2-[(4-
cyanophenyl)carbonylamino]-5-methoxyphenyl} carboxamide, N-(5-bromo(2-
pyridyl))(5-methoxy-2-{[4-(1-methyl(2-imidazolin-2- -
yl))phenyljcarbonylamino}phenyl)carboxamide, 4-(N-{2-[N-(5-bromo(2-
pyndyl))carbamoyl]#methoxyphenyl} carbamoyl)benzenecarboxamidine, N-(5-

15 bromo(2-pyndyl))[2-({4-[mmo(methylammo)mcthyl]phenyl}carbonylammo)-s-
methoxyphenyl]carboxamide, [2-({4- -

[(dimethylamino)iminomethyl]phenyl} carbonylamino)-5-methoxyphenyl]-N-(5-
bromo(2-pyridyl))carboxamide, N-(5-chlioro(2-pyridyl))(2-{[4-
(iminopyrrolidinylmethyl)phenyl]carbonylamino} -S-metlgoxyphenyl)chrboxamide, N-

20  (N-(5-bromo(2-pyridyl))(2-{[4-(iminopiperidylmethyl)phenyljcarbonylamino}-5-
methoxyphenyl)carboxamide, N-(5-bromo(2-pyridyl))(2-{[4-(iminomorpholin-4-
ylmethyl)phenyl]carbonylamino}-5-methoxyphenyl)carboxamide, N-(5-bromo(2-
pyridyD)(2-{[4-(imino-1 4-th1azaperhydrom—4-ylmethyl)phenyl]carbonylammo}-5-
methoxyphenyl)carboxamide, (2- {[4-

25  (amino(hydroxyimino)methyl)phenyl]carbonylamino}-5-methoxyphenyl)-N-(5-
bromo(2-pyridyl))carboxamide, N-(5-chloro(2-pyridy1)){6-[(4-
cyanophenyl)carbonylamino]-3-hydroxyphenyl}carboxamide, ethyl 2-{3-[N-(5-
chloro(2-pyridyl))carbamoyl]-4-{(4-cyanophenyl)carbonylamino]-phenoxy} acetate,
methyl 2-[4-({4-[(dimethylamino)iminomethyl]phenyl}carbonylamino)-3-[N-(5-

30 chloro(2-pyridyl))carbamoyl]phenoxy]acetate, (6-{[4-
(amino(hydroxyimino)methyl)phenyl]jcarbonylamino}-3-hydroxyphenyl)-N-(5-
chloro(2-pyridyl))carboxamide, 4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-
hydroxyphenyl} carbamoyl)-benzenecarboxamidine, and 4-(N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-hydroxyphenyl} carbamoyl)-benzenecarboxamidine,
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof.

19.  The compound according to claim 1 selected from the group consisting of:
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and all pharmaceutically acceptable isoners, salts, hydrates, solvates and

prodrug derivatives thereof. I "1™ 10"t ittt 11" 11 1")y * CLNSW
01/ 19788 PEONUBTH 25196 210 20. The conpound accor di ng PEHUSESHG6| sel ect ed
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phar maceutical ly acceptable isoners, salts, hydrates, solvates and prodrug.
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof.
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phar maceutical ly acceptable isoners, salts, hydrates, solvates and prodrug
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof,
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21. The compound according to claim 1 selected from the group consisting of

5
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof. '
22. The compound according to claim 1 selected from the group consisting of:
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and all pharmaceutically acceptable isoners, salts, hydrates, solvates and
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof.

25. The compound according to claim 1 selected from the group consisting of:
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26. The compound according to claim 1, which is a member selected from the group
consisting of:
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a anWOA19%8ar maceut i cal |y acceptabl e i somers, s aldcayusivissat es,

ol vates and prodrug 10 derivatives thereof. is 27. A pharnaceutical
onposition for preventing or treatigg a condition in a
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i. . It a 1. i WO 01/19788 PCT/ US00/ 25196 220 28. A method for
panting or treating a condition in a  Wmual characterized by undesired
thronbosi s gRyfkbmeNg adnministering to said manmal a t hePEPESM2EEG| y
ef-fective anmount of a conpound of claim1l. 29. The nethod of claim 28,
wherein the condition is selected frqﬁ}the group S consisting of: acute
coronary syndrone, nyocardial jnfarct 3 unst abl e angina, refractory

angi na, occlusive coronary thrombus occurring post-thronbolytic therapy or
post-coronary angi oplasty, a thronbotically nedi ated cerebrovascul ar
syndrone, enbolic stroke, thrombotic st oke transi enty,i schem c attacks,

10 venous thmonbosis, deep Jfenous thro bdsi puInnE§‘~ enbol us,

coagul opat hy;~\@% ssem nat e avascul atu ﬂB atio hot i ¢
thronbocyto-e‘ rpura, \ angiitis oblfterans, ohboti c di sease
associ ated withk dwepgri n i nduc onbocytopen thrOHbOtll gonpl i cati ons

associated with ;¢ﬂB—corporea
associated with gnsirunentatio € associ at ed
with the fitting[pl] prosthetic '~ghod for i c'a'ting t he
coagul ation of bioMg¥cal sanples, &onprising the step of administering a
conpound of claim1. 20 31. A pharnmaceutical conposition for preventing or
treating a condition in a mamual characterized by undesired thronbosis
conprising a pharmaceutically acceptable carrier and a pharnaceutically

effective anount of a conpound of claim2. 25 32. A nethod for preventing

or treating a Qndition in a nmal charaqrrrized by Mmk;lfﬁ




undesi red thronbosis conprising admnistering to said mammual a
therapeutically ef fective anount of a conpound of claim2. | J1111 111 |
INN 111 WOVBMAYHS PCT/ USOD 25196 221 33. The nethod ecTalsiigEisa2, Wherein
the condition is. selected fromthe group consisting of: acute coronary
syndrome, nyocardial infarction, unsjgble angina, refractory angina,

occl usi ve coronary thronbus occurring post-thronbolytic therapy or 5
post-coronary angi opl asty, a thronbotically nedi ated cerebrovascul ar
syndrone, enbolic stroke, thronmbotic stroke, transient ischem c attacks,
venous thromgsi s, deep veno t hronbosi s, ygul nonary enb Lus,

coagul opat gissenm nat edii agyl ati on hilogbot i c

t hr onbocyt 13. 4 pur a, )2 Y ot c disease 10
associated wt bparin-in ronmbocyt openi h, thro onplications

associated with Ty unent ati on®yawd t hr onbot i Yy Cehpl i cati o
with the fittinghg het i ' et hod for
coagul ati on of bi oRgdi.cal sanpl es 1 3J ep of ad stering a
conmpound of claim 2. 35 A phar maceutT cal conposition for prevent¥ng or
treating a condition in a manmal characterized by undesired thronbosis
conprising a pharmaceutically 20 acceptable carrier and a pharmaceutically
effective anmount of a conpound of claim3. 36. A nethod for preventing or
treatirfg a condition in a mammal characterized by undesired thronbosis
conprising admnistering to said mammal a therapeutically effective anpunt
of a conpoynlil’ of claim3. 2p 6i 37. The 36, wherein the
condi tion ik YeJlegted frony )oroup FJ" i3 Ki
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
10  derivatives thereof,

27. A pharmaceutical composition for preventing or treating a condition in a

/________——Y——:'

| ) O O R




Frerrrarirtiir srFE ~FFik R TP el WO01/19788 PCT/ USQO/ 25196 222
post -coronary angi oplasty, a thronbotically nedi ated cerebrovascul ar
syndronme, erngeloigorgd r oke, thronbotic stroke, transient i ssdTusow2sas¢ acks,
vehous thrombosis, deep venous thrombosis, pul monary enbol us,

coagul opat hy, di ssem nated intravascul ar coagul ation, thronmbotic 5

t hr onbocyt open| C purpura, thromboangi 289 s obliterans, thronbotic disease

oooci at od wibn chnrted syt P halTRE £ YA "?‘ﬁ%‘%@.h‘%{@?*‘?“cat o 0"
associ at ed mﬂm%ﬁmh?m &Pﬂwmgamlﬁlﬁm&)@t said summal afh ?‘BFF%‘“@%‘XOU at ed

with the fi effecfide fhount Oddfbbuhddestbifels. 10 38. A nethod for inhibiting the
coagul ati on of biol ogical sanples, conprising the step of adm nistering a

conpound of epai mrﬁemiﬁma%feiaawe%&a&aie SORERES ist deRbred HomPthE¥RABI NY Or

treating condjtion In a characterized by unde5|red hr onbosi s
conprisin a%ﬁ?% euti cal I y accept able carrier and a pharnmaceutically
ef fective anount of a conpound of claim4. 40. A nethod for preventing or
treating a condi t4cuie cprensry maxireme, wyreatdial infarction, upstable Aaging soBRPtanir onbosi s

conpri si ng adm ni gufging, declusive cofinary MBS odcunfiy P B@dﬁokrmalyhytheﬂﬁyﬁffect ive
anount of a corrpg‘%?gcgg¥l QJ%E%I %Jchrorlltb‘?icﬁﬁrtlﬂ%jal&fc?&b , wherein the
m

condition is sel roup consi’sting o acute coronary

syndrone, nyocar cﬁya‘hmﬁf%belﬂ‘i%"ﬁ e, fsembotic stroksJragsient ischquie gieks, o5 angi na,
occl usi vég cor onarventustioniabasispdeepl venonthyoarbbsis, puloronirglembolas, t her apy or

coagulopathy, disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease
associated with heparin-induced thrombocytopenia, thrombotic complications
associated with extracorporeal circulation, thrombotic complications

15 associated with instrumentation, and thrombotic complications associated with
the fitting of prosthetic devices.

30. A method for inhibiting the coagulation of biological samples, comprising the
step of administering a compound of claim 1.

20

31. A pharmaceutical composition for preventing or treating a condition in a
mammal characterized by undesired thrombosis comprising a pharmaceutically
acceptable carrier and a pharmaceutically effective amount of a compound of claim 2.

25 32. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically
effective amount of a compound of claim 2.
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t hr ombocywomens8s pur pura, thronboangiitis obliterans, tRomarshasis di sease |
associ ated w th heparin-induced thronbocytopenia, - thronbotic conplications
associ ated with extracorporeal ci rc ation, thronbotic conplications
associated wth instrunentation, t hronmboti c conplications associated .

with 5 the fitrhl Rkl i Rah Rt %etéﬁ%&@&ndﬂfb%:séel%ﬁdmftﬁé gioRpi bi ting the |
coagul ati on OL%b?ﬁ)l ogi cal sanmples, conprising the step of admnistering a |

cormpound &% 4. 10 12122222 [LIELE t0nenn or IIIIII C i
acute coronary syndrome, myocardial infarction, unstable angina, refractory '
angina, occluswe coronary thrombus occurring post-thrombolytic therapy or

5 post-coronary angioplasty, a thrombotically mediated cerebrovascular
syndrome, embolic stroke, thrombotic stroke, trans:ent lschemw attacks,
venous thrombosis, deep venous thrombosis, pulmonary embolus
coagulopathy, disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease

10 associated with heparin-induced thrombocytopenia, thrémbotic complications
associated with extracorporeal circulation, thrombotic éomplicaﬁons
associated with instrumentation, and thrombotic comphcatmns associated with
the fitting of prosthetic devices.

15 34, A method for inhibiting the coaguiation of biological sémples, comprising the
step of administering a compound of claim 2.

35. A pharmaceutical composition for preventing or treating a condition in a
mammal characterized by undesired thrombosis comprising a pharmaceutically
20  acceptable carrier and a pharmaceutically effective amount of a compound of claim 3.

36. A method for preventing or treating a condition m a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically
effective amount of a compound of claim 3.

37.  The method of claim 36, wherein the condition is selected from the group i
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post-coronary arigioplasty, a thrombotically mediated cerebrovascular
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks,
venous thrombosis, decp venous thrombosis, pulmonary embolus,
coagulopathy, disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease
associated with heparin-induced thrombocytopenia, thrombotic complications
associated with extracorporeal circulation, thrombotic complications
associated with instrumentation, and thrombotic complications associated with
the fitting of prosthetic devices.

38. A method for inhibiting the coagulation of biological samples, comprising the
step of administering 2 compound of claim 3.

39. A phammaceutical composition for preventing or treating a condition in a
mammal characterized by undesired thrombosis comprising a pharmaceutically
acceptable carrier and a pharmacentically effective amount of a compound of claim 4.

40. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically
effective amount of a compound of claim 4.

41, The method of claim 40, wherein the condition is selected from the group
consisting of;

acute coronary syndrome, myocardial infarction, unstable angina, refractory
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or
post-coronary angioplasty, a thrombotically mediated cerebrovascular

1
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thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease

associated with heparin-induced thrombocytopenia, thrombotic complications

associated with extracorporeal circulation, thrombotic complications

associated with instrumentation, and thrombotic complications associated with
5  the fitting of prosthetic devices.

42. A method for inhibiting the coagulation of biological s_axhples, comprising the
step of administering a compound of claim 4.
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