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{57) Abstract: Componnds
of the invention are wseful in
inhibiting thrombin and associated
thrombotic  occlusions having
stucture (I where A is (1),
(), or (IV) wherein Y! and ¥?
are independently hydrogen, C
alkyl, Cy alkoxy, F.H,C(CH,)g,
O-, wherein u and v are either 1
or 2, provided that when nis 1, v
is 2, and when v is 2, vis 1; Caqy
cycloalkyl, thio Ci4 alkyl, Ciy
sulfinylalkyl, C,,; sulfonylalkyl,
halogen, cyano, or triflucromethyl,
and wherein bis G or 1.



alkyl, Cferr] alkoxy, Flerr[Herr]C(CHerr])[err] O, wherein u and v are
either 1 or 2, provided that when uis 1, v is 2, and when uis 2, vis
1; ClerrWOR®I¥al kyl, thin (err] alkyl, err] sulfinyF&TEAWAR MG 1]
sul fonyl al kyl , hal ogen, cyano, or trifluoronmethyl, and wherein b is 0 or
1. WD 00/75134 5 TITLE OF THE | NVENTI ON PYRAZI NONE THROVBI N | NHI BI TORS
PCT/ US00/ 15140 4 Decenber 2003 BACKGROUND CE TPE INVFNmDébMﬁhemﬂﬁﬂalls a
serine proteas ' I asma in the formof a precursor,
prothrogbin. TﬁﬁﬁiﬁﬁﬁgﬁF§€§$%§@§H5 al role in the mechani smof bl ood
coagul ati on by RYRAZEINONE THROMBIY INHIBITAZIR® protein, fibrinogen, into
insoluble fibrin. Edwards et al., J. Aner. Chem Soc., (1992) vol. 114,
pp. 1854-63, 10 describes peptidyl a-ketobenzoxazoles which are reversible
i nhi bitors of th&CE&ROGENIpOGEIEE VIEENEION eukocyte el ast ase andlporC|Pe
ancreatic el astase. EUr opgapin; |.cat | : ri bes anal ogs o
Bept i dase gubst rates in whi @i}b "f#? ér??"?i % Eg‘gﬁgg Beﬁqgléflg;% Eogocj???sg?i'lpg’ea‘ﬁm&“
group of the sulM&EWsAreProfEpmbite "Husmbieplayepteatebiralyinthd megemian ofblood
substituted cardgpihioRbptonvedinHe LomlibRpl:SHbblaah! AfiRAed e indhage
descri bes peptigdase inhibitors aving an activated el ecttophilic ketone
moi ety such as #1bronet hyl ene ketone or a- keto carboxyl derivatives R J.

Brown et al., J. Med. CheRdwardokt al3d, ARRgaSheh? 39c 1268026 1819414, pesssuides

oral ly actie, - L&k g inhibitors of human | euk te.el as e which
20 co%t ain 1t\()ri fc?‘hgé%l%égﬁ%mé)ﬁ d'keet[%br‘i:gz%ﬁdogfl?"ihéﬁhnﬁﬁéev ?tg%/?r&%'?“qu Ofﬁl}g‘é REBYE at .,
J. Enzyme | nhi bereteares huolan lenkogpigedastB@e 861 pareidb pancreatic elastase.

- European Publication 363 284 describes analogs of peptidase

substrates in which the nitrogen atom of the scissile amide group of the substrate
peptide has been replaced by hydrogen or a substituted carbonyl moiety.

I5 Australian Publication 86245677 also describes peptidase inhibitors
having an activated electrophilic ketone moiety such as fluoromethylene ketone or a-
keto carboxyl derivatives.

R.J. Brown et al., J. Med. Chem., Vol. 37, pages 1259-1261 (1994)
describes orally active, non-peptidic inhibitors of human leukocyte elastase which

20 contain trifluoromethylketone and pyridinone moieties.

H. Mack et al., J. Enzyme Inhibition, Vol. 9, pages 73-86 (1995)

describes rigid amidino-phenylalanine thrombin inhibitors which contain a pyridinone
moiety as a central core structure,

25 SUMMARY OF THE INVENTION
The invention includes compounds for inhibiting loss of blood
platelets, inhibiting formation of blood platelet aggregates, inhibiting formation of
fibrin, inhibiting thrombus formation, and inhibiting embolus formation in 2 mammal,
comprising a compound of the invention in a pharmaceutically acceptable carrier.
30, These compounds may optionally include anticoagulants, antiplatelet agents, and
thrombolytic agents. The compounds can be added to blood, blood products, or
mammalian organs in order to effect the desired inhibitions.
The invention also includes a compound for preventing or treating
unstable angina, refractory angina, myocardial infarction, transient ischemic attacks,
35  atral fibrillation, thrombotic stroke, embolic stroke, deep vein thrombosis,
-1-



describes rigid am di no- phenyl al ani ne thronmbin inhibitors which contain a
pyridinone noiety as a central core structure. 25 SUVWARY OF THE | NVENTI ON
The i nvelt?8%™ 3131 udes conpounds for inhibiting |oss of bPEEEFSUYIHLR| ets,
inhibiting formati on of blood platel et aggregates, inhibiting formation of
fibrin, inhibiting thronbus formation, and inhibiting enbolus formation in
a mamal, conprising a conpound of the invention in a4dbeceraben00al |y
accept abl e carrj. 30..,.These conmpounds ma ptignally include

anti coagul ant 5121;%3’% |“|Bﬁt%ﬁlgp8‘fasﬁ 8%%,%“@%& CHE%&?HgﬂyP Pﬁﬁhgérﬁ@.feqth@lsmﬂ or
conpounds can brestasigecdfrecabhlimed vellelsoth ®hoetisd] ScoriprisiNBATRhpEAMAYTIRNS | N

order to effect; - L i.nhi.bifions. e invention also includes a
conmpound for pr]g3§ﬁltoﬁﬁgbgﬁgﬂa§a I}Cﬁgy aﬁcr?gfaygel g These campovads may sptpmally

nyocardi al i nf afelufermticopginaita antiplehergentatandakmboBhicaigental fibrill ation,
thronbotic stroke, enboligeshy j si§. -1 0/.75134 .
PCT/'US00/ 15140 4 Decenber 2003%’3?'3253’?1?‘%1\&?%533 PR30 e ocipe i i(ﬂ”&fqgsmclty
ocul ar bui | d upPlgfsufiags ini mammal by atacheioin tey surfesiethesiavalshtlyecanal i zed

vessels, in a npoeYalertMPEOHPAGHIDICERRUMSH Of the invention in a
pharmaceutically acceptable carrier. These conpounds may optionally

include anticoagul ants, antiplatelet agents, and thronbol ytic agents. 5 The
i nvention al so DERTAUJER DESGRIRTIONGF MeIRIINVBNTIONtAWpbogeni city of a

surface in @y%ﬁ%ﬁ?@g@%&%he surface, either covalently or.

noncoval ent nti on. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON AND 10 PREFERREEnENBODOMENTSvEDiopamnas:fiffas tHismbivVeRib @& #AHFPhave

useful as thromppfad RNl v arapeutic valuge in for, exapple, -
| useful st orBaph A S o S RALPRRHALY bR LD, LOELSHA0R' )
H 15 wherein following structure: ' _

X
3
U
W,
NJ\'rN NA
H H

)

15  wherein
W is selected from the group consisting of
1)} hydrogen,
2) a5-to 7- membered mono- or a 9- to 10-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom fing atoms
20 which ring can be saturated or unsaturated, wherein the ring contains
a) from one to four heteroatoms selected from the group consisting of
N, O and S, and wherein the ring is unsubstituted, or
b} from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of

25 i) C1-4 alkyl,
1i) hydroxy,
1ii) COOR’, where R’ is hydrogen or C1_4 alkyl,
iv) CONHy,
v) CH20H,



Wis selected fromthe group consisting of 1) hydrogen, 2) a 5- to 7-
menbered nono- or a 9- to | O-nenbered fused bicyclic h iC ring
havi ng & #¥¥i ng atonms and heteroatomring atons 20 Wﬁléﬁljgwfr\?g&ogan be
saturated or unsaturated, wherein the ring contains 25 a) fromone to four
het er oat ons sel ected fromthe group consisting of N, 0 and S, and wherein
the ring is unsubstituted, or b) fromone to four N atdrfBeceamiceni(®)3e one or
nore of the ring atons are sy stigdﬁl@ﬁ with one or nore of i) Cl-4 alkyl,
ii) hydroxy, iii) COOR, where'R 1S hy&rogen or Cl-4 alkyl, iv) CONH2, v)
CH2OH, 2 WO 00/ 75134 PCT/ USOO¥iih514keldgeBecenber 2003 vi) SO2NH2, vii)

hal ogen, 5viii) am no, iX) ar\yiii X%rm%%' 7 cycloal kyl, xi) CF3, xii) OCF3
Oxiii) N(CH3)2, xiv) -Cl-3alky ?zlr , XV) heterocyclic ring, xvi) Cl-4

al koxy, xvii) FwHxC(CH2)0-1 Ox) whambkin w and x are either 1 or 2,

.......... S i X}CB_'}’GYCIOH.IkYL
x1) CFs,
xity  OCF3

xiit}  N(CH3)2,

xiv) -Cj.3alkylaryl,
10 xv)  heterocyclic ring,

xvi}  Cj-4 alkoxy,

xvil)  FGHC({CHa)p., O-, wherein w and x are either 1 or 2,

provided that when wis 1, x is 2, and when w1s 2, x is
i,
15 xviil) C]-4 thioalkoxy, or

xix) cyano,

3) a5-to7- membered mono- or a 9- to 10-membered fused bicyclic non-

" heterocyclic saturated ring which is unsubstituted or substituted with one

20 or more of
a) Ci1-4 alkyl,
b) hydroxy,
c) COOR’, where R’ 1s hydrogen or Cj._4 alkyl,
d) CONH2,
25 e) CH20H,
f) SO2NH2,
g) halogen,
h) amino,
1) aryl,
30 1) C3-7 cycloalkyl,
k) CF3,
D OCF3
m)  N(CH3)2,

n) -C1-3alkylaryl,



provided that when wis 1, x is 2, and when wis 2, x is 1, 15XVIII) Cl-4

t hi oal kaxy.geQ€13Xi X) -.cyano, 3)a 5- to 7- nenbered nono- orp@rMBseef18140
10- merrbere(? used bi.cyclic non- 20heterocyclic saturated ring whi ch S

unsubstituted or substituted with one or nore of a) C 1-4 al kyI

hydroxy, 5c) COOR, where R is hydrogen or Cl-4 alkyl CH20H,
f) SCRNH2, g) hal ogen, Oh) amino, i) aryl, j) C3_7 cycl%ﬂ%ﬁ?fm ?0@3

OCF3 m N( CH3) 2, n) -Cl-®Bal kyheerptycliz®: g, 00/ 75134 PCT/ USDa115144 4 Decerrber
2003 5 10 15 20 25 30 o)pyhet eCpGyakdsty,r i ng,
q) FoH,C{(CHb»)o.; Q-, wheremn w and x are either 1 or 2, provided
that when wis 1, xis 2, and whenwis 2, x is I,
5 1) Cj 4 thioalkoxy, or
s) cyano,
4) a6-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic
unsaturated ring which is unsubstituted or substituted with one or more of
a) C1-4 alkyl,
10 b) hydroxy,
c) COOR’, where R’ is hydrogen or C1_4 alkyl,

d) CONH2, - -
&) CH2OH; :
f) SO2NH2,
15 ) halogen,
h) amino,
1) aryl,
)] C3.7 cycloaltkyl,
k) CF3,
20 1) OCF3,

m)  N(CH3)2,

n) -Cj-3alkylaryl,
o) heterocyclic ring,
p) Cj1-4 alkoxy,

25 q)- FoH,C(CH3)o.1 O-, wherein w and x are eithcr‘l or 2, provided
that when wis 1,xis 2, and when wis 2, x is I,
I) C1-4 thioalkoxy, or
s) Cyano,
30 5) CF3,

6) C3.7 cycloalkyl, unsubstituted, monosubstituted with halogen or aryl,
or disubstituted with halogen, '

7) C7-12 bicyclic alkyl,

8) C10-16 tricyclic alkyl,



p) Cl-4 al koxy, q) FHxC(CH2)0.1 O-, wherein w and x are elther 1 or 2,
provided_  that when-wis 1, x is 2, and\/\henW|52 X is ﬁ%’Cl-

“ t hi oal ko&’?“”’&?lys) cyano, 4) a 6-nenbered nono or 9- to 156#9 4ot f used
bi cyclic non-heterocyclic wunsaturated ring which |s unsubstituted or

substituted with one or nore of a) Cl_4 al kyl, b) hydr p %#b% where
R is hydrogen or Cl-4 alkyl, d) CONH2, f) SCRNH2, g) har&y Ri no

aryl, j) C3-7 cycloal kyl, k) CF%W 1) OCF3, m N(CH3)2, n) - Cl - 3al kyl aryI

9)  R3(CHy),— —~§

. ”
where m is 0-3, and each R'? can be the same or different,

R?'
H— C (CHR)p— g where p is 1-4,
OR?

10)

M RA_(CHn—$  wheremis 03,

)0-2
12) R2 B ‘
Jc=C CH, —3
R? y ’
g2 R'2

13) RE(CHg)m_v—g , wheremisOor I,

14) R*—C=C—CH,—:%



0.) heterocyclic ring, )p) Cl-4 alkoxy, ) F,,,HXC(CH2)0_1 O-, wherein w and °
X are either | or 2, provided r) that when wis 1, x is 2, and when wis 2,
X is 1, WaH/BIHM 4 thioal koxy, or CF3, cyano, 6)C3-7 cycl oBCRHS/15140
unsubstituted, nonosubstituted with hal ogen or aryl, 7)or disubstituted

wi t h hal ogen, C7-12 bicyclic alkyl, 8)Cl10-15 tricyclic kyl, 4 \WO 00/ 75134
PCT/ US00/ 15140 4 Decenber 2003 R12 9)R(CH2)nC | R 2 w@b@g%mpgf%‘-)% and

each R _ can be the sane or Iﬁl-jgfferent, 2 R10) HGC((;H2)p-where p is 1 4,
6R2 where mis 0-3,15%2) R2 H '

RE—C—(CHp)m —
}‘:{1 2

- - ] -
wherein m s 0-3, and each R'* can be the same or different,

. 0 . . .
wherein the R'? substituents can together form a ring, with the

C 1o which they are bonded, represented by C ; cycloalkyl,

R12
i

16)  R’°CH,—C—(CHy), mg
!{%12

wherein-q-is-0-2; and-each-R'*can-be the-same-or-different; - -
wherein the R' substituents can together form a ring, with the
C to which they are bonded, represented by C; 4 cycloalkyl,

B2
|
I H-C—(CHp), —%

. : qu o
wherein r is 0-4, and each R? can be the same or different,
wherein the R” substituents can together form a ring, with the C
to which they are bonded, represented by C, 5 cycloalkyl,
C4.y2 bicyclic alkyl, C,q_ ¢ tricyclic alkyl, or a 5- to
7-membered mono- or 9- to 10-membered fused bicyclic
heterocyclic ring, which can be saturated or unsaturated, and

which contains from one to t-.ree heteroatoms selected from the
group consisting of N, O and S,



CC~7CH2 R1z 13) R(CH2)mM 14) R2-C=C-CH2 --1 , where mis O or 1, 5 W

00/ 75134 PCTI USQ01151 a0 4 Decenber 2003 R12 15) R2-C (CH2)m 112 wherein
.mis 0-3,wand7eeh R12 can be the sane or different, wherr@TUSMASIRL2
substituents can together forma ring, with the C to which they are
bonded, represented by C3_7 Cycloalkyl, R12 | 16) R2CH2-C-(C-12)q ---
R12 wherein q is 0-2, and each R12 can be the sane or diPeesmber 2003 wherein
the R12 substituents can together form.a ring, with the C to which they
are bonded, represeng 4 | kylg 17) R2 H(CH2)r RC2~-- wherein
r is 0-4, and each RZngx@Eg)g"t h(e)c?s[@nlgza)Br di fferent, wherein the R2
substituents can together forma ring, with the Cto which they are bonded,
represented by C3_7 cywhienahloydnd p 467 inti2p&identy i@, al kyl, C10 16 tricyclic

al kyl, or a 5- to 7-nenbered nono- or 9- to 10-nenbered fused bicyclic

19) R12R12

wherein each R'? can be the same or different,

R2CH,
2y , 200 |

H= ?_- % , and
R?CH,

21)  RACH )
N—(CHg) —$

R*(CH,)q '

wherein t is 14 and q is independently 0-2;

R2 is selected from the group consisting of
5 1) hydrogen, . )

2) a 5-to 7- membered mono- or a 9- to }0-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom ring atoms
which ring can be saturated or unsaturated, wherein the Ting contains

a} from one 1o four heteroatoms selected from the group consisting of
10 N, O and S, and wherein the ring is unsubstituted, or
b) from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of
1) C14 alkyl,

. i) hydroxy,
15 iii) COOR’, where R’ is hydrogen or Cj -4 alkyl,
iv) CONH2, '
V) CH20H,



het erocyclic ring, which can be saturated or unsaturated, and which
contains fromone to three heteroatons selected fromthe group consisting
of N, O awmoo®s18 WO 00175134 PCTI US00115140 4 Decenber 20@8TABPO/15140
R2(CH2)n-O (CH2)p -~ , wherein n and p are independently 1-4, 19) R12R12
R2-C-C-~ R12R12 wherein each R 12 can be the sane or dlfferent %Q& R2CH2
R2CH2 N(C H2) -~ 't R2(CH2), whereint |s 1-4 and q i ¢ Paerpe A 3y 0-2;
R2 is selected fromthe group nsxs%&&g 5 1) hydrogen, 2) a 5- to 7-
menbered nono- or a 9- to 10- rrber ded bi cyclic 'heterocyclic ring
having carbon ring atons and hefjer qafieyen/ i ng atons which ring can be
saturated or unsaturated, wherein the ring contains a) 10 b) 15 and 21)
R2( CH2) q\ Vill}  amino, :

1X) aryl,
5 X) C3-7 cycloalky},
' xi) CFa,
xii)  OCFs,

xinn)  N(CH3)2,
xiv)  -Cjy._3alkylaryl,

10 xv)  heterocyclic ring,
xvi)  Cj-4 alkoxy,

xvin) . FuHC(CH2)o.).0-, wherein.w.and x are either.Lor2, . .~
provided that when w is I, x is 2, and when w is 2, x is
L _
15 xviii)) C).4 thioalkoxy, or

XiX) cyano,

3) a5-to 7- membered mono- or a 9- to 10-membered fused bicyclic non-
heterocyclic saturated ring which is unsubstituted or substituted with one
20 or more of
a) C]-4 alkyl,
b) hydroxy,
c) COOR’, where R’ is hydrogen or C|-4 alkyl,

d) CONH2,

- 25 e) CH2OH,
f) SO2NH7,
g) halogen,
h) amino,
i) aryl,

30 - i) C3.-7 cycloalkyl,

k) CF3,
)] OCF3,
m)  N(CH3)2,

n) -Cj-3alkylaryl,



and S, and wherein the ring is unsubstituted, or fromone to four N atons,
-and wher sveogstd nore of the ring atons are substituted RETEHS@ISI4Or nore

of i) Cl-4 alkyl, ii) hydroxy, iii) COOR, where R is hydrogen or Cl-4
al kyl, iv) CONH2, v) CH2OH, -7 WD 00/75134 5 10 vi) S H2, vil)_ hal ogen,
viii) amino, ix) aryl, x) C3_7 cycloalkyl, xi) CF3, fi ?CQT?%E23%ii)

N(CH3) 2, xiv) -Cl-3alkylaryl, xv) heterocyclic ring, xvi) C -4 al koxy,
PCT/ US00115140 4 Decenmbe® 200BetKReFYGICHiC(CH2) 0-1 O, wherein w and x are
either 1 or 2 provided phat Ghenaloxys 1, x is 2, and when wis 2, x is 1,

LRI Gl L oal ko O KBNS Ol b und s SEEREL S, 10001 2,
that when wis 1, xis 2, and when wis 2, x is 1,
5 T) C]1-4 thioalkoxy, or
s) cyano,
4) a6-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic

unsaturated ring which 1s unsubstituted or substituted with one or more of
a) Ci-4 alkyl,

10 b) hydroxy,
c) COOR’, where R’ is hydrogen or C) .4 alkyl,
d) CONHy.
e) CH70H,
) SO2NH7,
15 g) halogen,
h) amino,
1} aryl,
i) C3_7 cycloalkyl,
k) CF3,
20 D OCF3,

m)  N(CH3)2,
n) -Cj-3alkylaryl,

o) - heterocyclic ring,
p) C1-4 alkoxy,
25 q) F.H.C(CH2)o. lO-, wherein w and x are either .1 or 2, provided

that whenwis 1, xis2,and whenwis 2, xis 1,
T) C1-4 thioalkoxy, or
8) Cyano,
5) Cj.7 alkyl, unsubstituted or substituted with one or more of

30 a) hydroxy,
b) COOH,
c) halogen,
dj amino,
e) aryl,
35 f) C3.7 eycloalkyl,




het erocyclic saturated ring which is unsubstituted or substituted with one
200r nore of a) Cl-4 al kyl, b) hydroxy, c) COOR, where R is hydrogen or C
1-4 al kyWOely7SCBNH2, e) CH2OH2 f) SO2NH2, 25g) hal ogen, hpcaniswwisis) aryl,

j]) C3_7 cycloalkyl, k) CF3, 30 .1) OCF3, m N(CH3)2, n) -Ci-3alkylaryl, 8
WO 00/ 75134 PCTI USOCO 15140 4 Decenber 2003 5 10 15 20 éSDBO 35 0%0
heterocyclic ring, P) Cl-4 alkoxy, q) Fv,H C(CH?)0_ 1 §-DecimbeizP3 and x
are either 1 or 2, provided that when wis 1,x is 2, and when wis 2, X is
1, r) CL.4 thioal koxy, o®  CF3 | |

h) N(CHz3)2,

i) -C1.3alkylaryl,

b heterocyclic ring,
5 k) C1-4 alkoxy,

) C1.4 thioalkoxy, or

m) cyano,

6) CF3,
)] C3.-7 cycloalkyl, unsubstituted, monosubstituted with halogen or aryl,
10 or disubstituted with halogen, |

8) C7-12 bicyclic alkyl, and

9 C10-16 tricyclic.alkyi;
R3 and X are independently selected from the group consisting of
1) hydrogen,
15 2) halogen,
3) cyano,
4) Ci-4 alkylthio,
5) C]-4 alkylsulfinyl,
6) C1-4 alkylsulfonyl,
20 7) C|1-4 alkyl,
8) C3_7 cycioalkyl, and
9 tnfluoromethyl;

Alis
Ob Ob Ob
i |
S N "
o A e g7
| 2% kS >y vt
25 N

wherein Y1 and Y2 are independently selected from the group consisting of
1) hydrogen,
2) C1-4 alkyl,
3) C1-4 alkoxy,

- 10 -



s) cyano, 4) a 6-nenbered nono or 9- to 10-nenbered fused bicyclic

non- heterocyclic unsaturated ring which is unsubstituted or substituted
"W th one WP BT84 of | a) Cl-4 al kyl, b) hydroxy, c¢) COOR, Pﬁf@ﬁ@’ﬁ“’is
hydrogen or Cl-4 al kyl, d) CONH2 e) CH20H, f) SO2NH2, g) hal ogen,

amno, i) aryl, j) C3-7 cycloal kyl, k) CF3, 1) OCF3, CH3) 2
-Cl-3alkylaryl, o) heterocyclic ring, p) C1 -4 al koﬁﬁg‘iﬁ‘gmﬂ)o 1
0-, wherein w and x are ther 0 t

and when wis 2, x is 1, F%l?LCl—?Ig? Eb \th%?gnusri’x%va\ggsﬁ%)l%r Pmé'fdggﬂ
unsubstituted or substltut ed vﬁlathvltmensrl woy 2 apfl wheh thiy@r oisyl, b) COOH, c)
hal ogen, d) am no, e) ag)yl (flﬁ—'!g?clga]‘ﬁyl‘fl oal kyl, -9 Wc) 00/75134

6) C1-4 alkylthio,

5 ) C1-4 alkylsulfinyl,
' 8) C1-4 alkylsulfonyl,
9} halogen

10}  cyano, and
1D tnifluoromethyl, and
10

wherein bis QO or 1; and

R12 s selected from the group consisting of

1) hydrogen, '

15 2} halogen,

3) a5-to 7- membered mono- or a 9- to 10-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom ring atoms
which ring can be-saturated or unsaturated, wherein the ﬁng contains

a) from one to four heteroatoms selected from the group consisting of
20 N, O and S, and wherein the ring is unsubstituted, or
b) from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of
1) Ci-4 alkyl,
i1) hydroxy,

25 : i) COOR’, where R’ is hydrogen or Cj_4 alkyl,
iv)  CONHj,
v) CH0H,

vi) SO2NH2,

vii)  halogen,

30 viii) amino,
ix) aryl,
X) C3_7 cycloalkyl,
xi) CF3,
xii)  OCF3,
35 xiit)  N(CH3)2,

-11 -



PCT/ USO0/ 15140 4 Decenber 2003 g) CF3, h) N(CH3)2, 5i) Cl_3alkylaryl, j)
heterocyclic ring, k) G4 alkoxy, 1) C -4 thloal koxy, or 6)m cyano, CF3,
7) C3_7 cywbaatikegs, unsubstituted, nonosubstituted w th hal pgeoswnsmeyl .,
10or disubstituted with hal ogen, 8)C7-12 bicyclic alkyl, and _
C1.0_.1.6_ticyclic_alkyl;--..... R3 ‘and X are independent | el ed from
the group consisting of 1)hydrogen, 152)hal ogen, 3) cya%oaeggr@@@ﬁfﬁiyl t hi o,
5)Cl-4 al kyl sulfinyl, 6)CL..4 alkylsul fonyl, 207)C 1-4 al kyl, 8)C3 7
cycl oal kyl, and 9)trifluoronet iyY) AGIs3aylambrein Y1 ‘and y2 are :
i ndependent |y sel ected fromtheg.,groyp,&e0aststisng of 1) hydrogen, 2) Cl-4
alkyl, 3).Cl-4 al koxy, -10 WD O | 75132 218 binl -

‘ XVi 1-4 alkoxy,

xvil)  FuH.C(CHa)o.y O-, wherein w and x are either | or 2,

5 provided that when w is 1, x is 2, and when w is 2, X is
L,
xviii} C]_4 thioalkoxy, and
Xix)  cyano,

16 4) a53-to 7- membered mono- or a 9- to 10-membered fused bicyclic ndn-
heterocyclic saturated ring which is unsubstituted or substituted with one
or.more.of ' : -

a) Cj-4 alkyl,
b) hydroxy,
15 c) COOR’, where R’ is hydrogen or Cj 4 alkyl,
d) CONH3,
) CH20H,
f) SO2NH2,
) halogen,
20 h) amino,
1) aryl,
1 C3.7 cycloalkyl,
k) CFs,
) OCF3,
25 m)  N(CH3),
n) -C}-3atkylaryl,
0) heterocyclic ring,
p)  Ci4alkoxy,
“ q) FwH,C(CH2)s.1 O-, wherein w and x are either | or 2, provided

that when wis 1,xis 2, and when wis 2, x is 1,
r) C1-4 thioalkoxy, or

s) cyano,
5) a6-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic

unsaturated ring which is unsubstituted or substituted with one or more of

- 12-



PCT/ US00115140 4 Decenber 2003 4) F' H' C(CH )o_i 0-, wherein u and v are
either 1 or2, provided that when uis 1,vis 2, and when uis 2, vis 1, 5
. 10 5) C3wbaysimal kyl, 6) Cl-4 alkylthio, C -4 alkyl sul f raylusoe/B)4C 1- 4
al kyl sul fonyl, 9) hal ogen 10) cyano, and 11) trifluoronethyl, and wherein
bis Oor 1.; and R12 is selected fromthe group consigtl'ﬁél{lg of

hydrogen, 15 2) hal ogen, 3) a 5- to 7- nenbered rono- GrPgcasmberZ003

10- menbered fused bicyclic heterocyclic ring having carbon ring atons and
heteroatomring atons whikh r{Cngt @y, be- saturated or unsaturated, wherein
the ring contains a) frorrgj)ne [godgour het eroat ons sel ected fromthe group °
consisting.of 20 N, 0 and’ S, Ad “Whrer ei n the ring is unsubstituted, or 25
30 35 b) fromone to four®N at ERORandewhRT s hydwgor onGia akylt he ring atons

are substituted with one gy morefi,i) Cl-4 alkyl, ii) hydroxy, iii)
CQCR‘ , Wher eSR' is hydr ogg)n orci_;%z-oz]H:al kyl, iv) CONH2, v) CH2CH,
| f)  SONH,
g) halogen,
h) AMINO,
1) aryl,
10 n C3.7 cycloalkyl,
k) CF3,
- D OCF3,
m)  N(CH3)2,

n) -C]-3alkylaryl,
15 o) heterocyclic ring,
P C1-4 alkoxy, .
q) FWH:C(CHz)p.1 O-, wherein w.and x are either 1 or 2, provided

that when wis 1, x1s 2, and when wis 2, x is 1,
r) Ci-4 thioalkoxy, or

20 8) cyano,
6) biphenyl,
7 CF3,

8) C3.7 cycloalkyl,
9) C7-12 bicyclic alkyl, and
25 10)  Cj0-16 tricyclic alkyl; - .

ora phaﬁnaccutica!ly acceptable salt thereof.
- In a class of compounds, Y! and Y2 are independently selected from
the group consisting of hydrogen, C14 alkyl, halogen, Ci_4 alkylthio, C14
30 alkylsulfinyl, C1_4 alkylsulfonyl, and C14 alkoxy.
In a subclass of the class of coxﬁpounds, Y1 and Y2 are independently

selected from the group consisting of hydrogen, F, CH3, SCH3, SOCH3, SO,CH3,
and OCH3.

-13-



vi) SG2NH2, vii) halogen, wviii) amno, ix) aryl, x) C3-7 cycloal kyl,
xi) CF3, xii) OCF3,. xiii) N(CH3)2, - 11 WD 00/75134 PCT/ US00/ 15140 4
Decenberw@@0B518# v) - Cl-3al kyl aryl, xv) heterocyclic ring, PGRUSH/ISHO4
al koxy, xvii) FH,C(CH)a 0-, wherei n wand x are either | or 2 provi ded
that when wis 1, x is 2, and when w'is 2, x is 1, XVI % C14 hi oal koxy,
and xi x) cyano, 104) a 5- to 7- nenbered nono- or 9- 4lde d fused
bi cyclic non- heterocycl&c saturated ring which is unsubstltuted or
substituted with one n a group of the subciass of compounds, A'is selected from the group
.............. comsisting.of. . . ......... ... ... ... ... ................0r..-nore
Lof L a) Cl-4 al kyl, 15b) hydroxy, c)COOR , where R
is hydrogen or CG._q, alkyl, d) CONH2, e) CH2OH, Of )Ob_ O,

|

N
b U \/@
F MeOSs™ 7 .

s

\

n

M 902

T o

N__CHs
] o >

\ /~

CH,

where bisOor 1. :
In a subgroup of the group of compounds, X is hydrogen, R3 is CH3,

Cl, or CN, and W is R2CF2C(R12)2 or R2ZCH2C(R12)).
In a family of the subgroup of compounds, R12 is hydrogen.

10 In a subfamily of the family of compounds, R2 is selected from the
| group consisting of |

1} a5-to7- membered mono- or a 9- to 10-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom ring atoms

which ring can be saturated or unsaturated, wherein the ring contains

-14 -



SO2NH2, h) hal ogen, amno, i) aryl, j) C3-7 cycloal kyl, k) CF3, 1)QOCF3,

25m) N(CH3) 2, n) -Cl1-3alkylaryl, o) heterocyclic ring, Op) Cl_4 al koxy,

. q)F, yH CyB13k O-, wherein w and x are either | or 2, prowusedsideat when
wis 1, xis 2, and when wis 2, x is 1, r) Cl-4 thioal koxy, or s)cyano, 5)

a 6-nmenbered nono or 9- to 10-nenbered fused bicyclic 2%5 hetero%i%u)c

unsaturated ring which is unsubstituted or substituted* PR 410%ore of

-12 WD 00/ 75134 PCT/ US00/ 15140 4 Decenber 2003 5 10 15 20

a) from one to four heteroatoms selected from the group consisting of
N, O and S, and wherein the ring is unsubstituted, or
b) from one to four N atoms, and where one or more of the ning atoms
are substituted with one or more of
5 1) C1.4 alkyl,
i} hydroxy,
#i)  COOR’, where R’ is hydrogen or C1-4 alkyl,

iv)  CONHp,
v)  CH20H,
10 vi)  SO2NH2,

vii)  halogen,

Viii)----amino,

i1X) aryl,

X) C3.7 cycloalkyl,
15 xi) CF3,

xii) OCF3,

xiii) N(CH3)2,

xiv)  -Cj-3alkylaryl,

Xxv)  heterocyclic ring,

20 xvi)  Cj_4 alkoxy, )

xvil) F HxC(CHy)p., O-, wherein w and x are either 1 or 2,
provided that when wis 1, x is 2, and when wis 2, x is
1,

xviii} C)-4 thioalkoxy, or

25 xix) cyano, and

2} aé-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic

unsaturated ring which is unsubstituted or substituted with one or more of
a) C]-4 alkyl,

30 b) hydroxy,
c) COOR’, where R’ is hydrbgen or C}1.4 alkyl,
d) CONH2,
e) CH20H,
f)  SONHy,
35 g) halogen,

- 15-



25 a) Cl-4 alkyl, b) hydroxy, c) COOR, where R is hydrogen or Cl-4
alkyl, d) CONH2 ),.e) CH2OH, f) SO2NH2, g) halogen, h) amno, i) aryl,
j) C3-7wyebmabkyl, k) CF3, 1.) .......... ... ... ..... REZEAS00/15140
............................ m N(CH3)2, n) -Cil-3alkylaryl, o)
heterocyclic ring, p) Cl_4 alkoxy,. q) Fy,H C(CH2)0_1 ﬁae V\/nere w and x
are either 1 or 2, provided that when wis 1, xis 2, 4 ber Xi s
1, r) Cl-4 thioal koxy, h@r s?)mlpl?gano, 6) bi phenyl, 7) CF3, 8) C3 7
cycloal kyl, 9) 07.12 bicyclic alkyl, and 10) C10-16 tricyclic alkyl;. or a
phar maceutical |y acceptiabl e &aht thereof . In a class of conpounds, Y1 and
y2 are |ndependently sghect e(g3f7 Bloalikhle group consisting of hydrogen, Cl-4
al kyl, hal ogen, Cl-4 s‘tl/}ylt ng 1..4 30 al kyl sulfinyl, Cl-4 alkyl sul fonyl,
a

and Cl 4 al koxy. In a bcl ‘of the cl ass of corrpounds Y1 and y2 are
i ndependest |y )] OCF3, .
m)}  N(CH3)2,
) -C1-3alkylaryl,
o) heterocyclic ring,
p) C1-4 alkoxy, _
10 Q) FuH<C(CHaz)o.) O-, wherein w and x are either 1 or 2, provided

that whenwis I, xi1s 2, and whenwis 2, x is 1,
T) C1-4 thioalkoxy, or . -

s) cyano.

15 In a sub-subfamily of the subfamily of compounds R2 1s pyridyl,
methoxypyridyl, or phenyl.

Examples of the family are listed below (note that methyl substituents
are conventionally indicated as bonds attached to an atom). Inhibitorf activity of
compounds of the invention is represented by "**", indicaling Ki greater than or equal |

20  to I nM, or "¥", indicating Ki less than I nM. Values are as determined according to
the in vitro assay described later in the specification.

- 16 -



selected fromthe group consisting of hydrogen, F, CH3, SCH3, SOCH3,
S2CH3, and OCH3. -13 WO 00/ 75134 consisting of 4 Decenber 2003
PCT/USO%ég)ﬁég gb b N / NCHs 'r NN MOS Me02S CH3 5 10 CH3 In a group
of the sU 340t conpounds, Ais selected fromthe groufC/UIAALr e
bi sOorL I n a subgroup of the group of conpounds, X is RyDeogmaber B33 s CH3,
A, or CN, and Wis R2CF2C(R 12)2 or RCH2C(R 12)2_ In a famly of the
subgroup of conpounds, R12 is hydrogen. In a subfamly of the famly of
conmpounds, R2 is selected fromthe groupcp{gnsi sting of 1) a 5- to 7-
menbered nono- or a 9- 0--menber ed Bi cyclic heterocyclic ring
havi ng carbon ring ato a|1|d het erogt omri ngjjatons which ring can be

. 'Mq,ogn

saturated or unsaturat [ [ FRs M4 WO 00/75134 5 10 15
20 ﬁ | s *k
F F o) H >
F

Ao N AL Ne
N E-.FE ﬁkg/ ﬂ/ﬁl/ﬁ

VY%
\N N)\n/N\/lLN N\
F F’ H o H | / sk
F
CH,

-17-



PCT/ USOQ' 15140 4 Decenber 2003 a) fromone to four heteroatons sel ected
fromthe group consisting of N, O and S, and wherein the ring is
unsubsti tx exd;s13r b) fromone to four N atonms, and where ®Q&/usoo/ide of the

ring atons are substituted with one or nore of i) Cl-4 alkyl, ii)
hydroxy, iii) COOR , where R is hydrogen or Cl-4 al kyl,_iv) CONH2 V)
CH2OH,  vi) SO2NH2, vii) hal 0gen, .................... 4 Decémber 2003
T amno, ix) aryl, Xx) C313 cycloal kyl, xi) CF3, xii)
OCF3, xiii) N(CH3)2, xiy)_-Cl-3al kyl /'8 xv) heterocyclic ring, Xxvi)

Cl-4 al koxy, xvii) FWH ) 0-1 0-,MNwherfei n and x are either-1 or 2,
provi ded that when wis 4.1S 2, d whgn wiis XNSs 1, xviii) Cl-4
t hi oal koxy, or. 25 xix) cyano, ~and IS0 2) 6-Nenbgf ed¥pone or 9- to
10- nenber ed fused bicyclic non-hetrocgclic unBaturlated]ring which is

unsubstituted or substituted with one 6r nore of a) -4 al kyl ,

Q. LS
O _ *k

CHj
= | N O
I
S
N N)ﬁrN\)I\N N\ *k
FF B g Ho | P
CH,4
CHj
ﬁ/KWN ﬁ l N\ CHa
0 / * i

- 18-



b) hydroxy, c) COOR, where R is hydrogen or d..4 alkyl, d) CONH2, e)
CH2OH, f) SO2NH2, g) hal ogen, -15 WO 00/ 75134 PCTI US00115140 4 Decenber

. 2003 h) awmionwsiz4i) aryl, j) C3-7 cycloal kyl, k) CF3, 5 PLTMOSEBI51407)
N(CH3)2, n) -Cl-3alkylaryl, o) heterocyclic ri ng, p) Cl4 al koxy, 10 q)
FWH. C(CH2) 0.1 O-, wherein w and x are either | or |ded when w
is 1l xis 2, and when wis 2, xis 1, r) Cl-4 thloalk ecenb §5 6 cyano.
In-a sub- subf am |y of the subf am |y of co(gpounds R2 is pyridyl, :

met hoxypyridyl, or phen Exanpl es famly are listed bel ow (note

t hat net hyl substi t uenfs re conve |E1al | yOi ndi cat ed as bonds- attached to

an atom. Inhibitory ae&tli v} C Inpoq@% the ipyention is represented
by "**"  indicating Ki gNeat t iidn onf eq Ol'to or +#*" indicating
Ki less than 1 nM Val ues ape gs ldet efri ned ackbr di g/to the in vitro

assay described later in the specification Me0OS

Z
|
SN N/SrN\)J\N | AN -

- 19 -



WD 00/ 75134 PCT/ CTSOQ' 15140 4 Decenmber 2003 N F JN-,** H cH3 WO 00175134
PCT/ US00115140 4 Decenber 2003 o \v '"NNF "FHn HI CH3 CH3 ** CH3 N VO
00175134WR0P/798@0 15140 4 Decenber 2003-F F G 11 O N NYHUSRVIGEAS2S WO

00/ 75134 PCT/ USOO115140 4 Decenber 2003 CN

4 December 2003

|
H Y H o |l -

M

*%*
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- d

NI NvNN HCH NOHOHyj FFCH Hi MO/ CN** 0N HW
00/ 75134 PCTI USOO115140 4 Decenber 2003 CH3 11 ~ N INN N FHH-"y MOS
C F woboyBB1Id N H PCT/US00/15140
4 December 2003
CH3 ’
& N o
|
I N N
N II:,]{ \)ku | 2 .
F F '9)
MeQOS 7
CHj
QR
= N
N H)\r \)‘Lﬁ IN\ B
F F O
N MGOQS &
Cl
Q o
SN N N
F F O
MeS =
Cl
s
H C\' x> N N ok
NN N/K”’ \)LN | X

The compounds of the present invention, may have chiral centers and
"5 occur as racemates, racemic mixtures and as individual diastereomers, or enantiomers
with all isomeric forms being included in the present invention. The compounds of
the present invention may also have polymorphic crystalline forms, with all
polymorphic crystalline forms being included in the present invention.
The invention also includes metabolites of the compounds of the
10 invention, including the following compounds:



~/ MeS ** The conpounds of the present invention, may have chiral centers
and 5 occur as racemates, racem c mxtures and as i ndividual

di ast er eseoogsiaar enantioners with all isoneric forns bei rgTiusod/isded i n t he
present invention. The conpounds of the present invention may al so have
.pol ynorphic crystalline fornms, with all pol ynorphic cr 6tal|'ne @iins
being included in the present invention. The inventi on% §6SMRET 4

net abolites of the conmpounds of the 10 invention, inclyding the foll ow ng
conmpounds: -21 WO 00/ 75134 RCTI USOQ/ 1514Q 4 [ggcenber 2003 O | N'N1 H 31 5 ,
and When any vari abl e occfifs re thanNonéyti meDin any chbnstituent or in

10 fornmula 1, its definitlgQn n each o cur nence i s indepgndent of its

definition at every other oNCurbh€nceN” Al'§0, mbI'Nat 1 gfis substituents
and/ or vari abl es are perm ssi bike Fonity i fA such cohbindtions result in
stabl e conpounds. Sone abbreviations that” may appeal-i I's .application
are as follows. MOS ~"' -22 WD 00/ 75134 BH4 CH2Cl2 5 DAST

3
N ﬁ l
F F 0O H
MeS . ST
y N/\l/Cl o ?
S N
F F
5 O MBOS = R and

When any variable occurs more than one time in any constituent or in
10 formula 1, its definition on each occurrence is independent of its definition at every
other occurrence. " Also, combinations of substituents and/or variables are permissible
only if such combinations result in stable compounds.

Some abbreviations that may appear in this application are as follows.



20 IDA LiAIH4 Mel  MeOH MCPBA 25 NaBH4 NaN3  NaSMe nBuLi  NCS 30 NwM
- Pd/ C PhekBeo/BIE@P POBr3 35 TBAF PCT/ US40115140 4 Decenberc?0€§i8/15140
ABBREVI ATl ONS

4 December 2003
ABBREVIATIONS
BH, borohydride
CH,Cl, . dichloromethane
5 DAST diethylaminosulfurtrifiuoride
DBU 1,8-diazabicyclo[5.4.0]undec-7-ene
DCE 1,2-dichloroethane
DMF dimethylformamide
. DMSO dimethylsulfoxide
10 DPPA diphenylphosphoryl azide
EDC 1-ethyl-3-(3-dimethylaminopropyl)
B carbodiimide hydrochloride
Et,O diethyl ether
- Ei3N triethylamine
15 EtOH ' ethanol
HCl hydrochloric acid
HOBT 1-hydroxybenzotriazole hydrate
HOAT 1-hydroxy-7-azabenzotriazole
iPrOH 2-propanol
20 1DA lithium diisopropylamide
LiAIH, lithium aluminum hydride
Mel iodomethane
MeOH methanol
MCPBA m-chloropcroxybenioic acid
25 NaBH,; ' sodium borohydride
NaN; sodium azide
NaSMe sodium thiomethoxide
nBuLi _ n-butyllithium
NCS N-chlorosuccinimide
30  NMM N-methylmorpholine
Pd/C ' palladium on activated carbon catalyst
PhCH, toluene
PhsP triphenyiphosphine
POBry phosphorous oxybromide
35 TBAF tetrabutylammonium fluoride

-23_



ride dichloromethane di ethyl ami nosul furtrifl uoride _
lI,OrS?Qiygzabi cycl o[ 5. 4. 0] undec-7-ene 1, 2-di chl oroethane dinmethylformam de
di met hy| sua §oosside  di phenyl phosphoryl azide | PCT/US00/15140 _
- et hyl - 3- (3-di net hyl am nopropyl) carbodiin de hydrochloride diethyl ether -
triethylam ne ethanol hydrochloric acid 1-hydroxybenzotriazol e@(r}l drate
1- hydr oxy- 7- azabenzotri azole 2-propanol |ithium diisdbPep§mier 4031 t hi um

. , , . . di um
al um num hydri odonet hane met hanol .chl o roxybenzoic aql d so

bor ohydri de soglggglazi de sodi umth?%fﬁét’wﬁgﬁna@ﬂsﬁ?&ﬁm € t hi um

N-chl or osucci niftAde N- et hyl nmor phati¢thglapide adi um on acti vat ed car bo

catal yst tol ugpg: tri phenyl phosphi Qarah%%%prg’(})rous oxybrom de

TMSCN ‘trimethylsilyl cyanide

As used herein except where noted, "alkyl" is intended to include both
branched- and straight-chain saturated aliphatic hydrocarbon groups having the
specified number of carbon atoms. Commonly used abbreviations for alkyl groups are
used throughout the specification, e.g. methyl may be represented by “Me” or CHs,

10 ethyl may be represented by “Et” or CH.CH;, propy! may be represented by “Pr” or
CH,CH,CH;, buty! may be represented by “Bu” or CH,CH>CH,CH; | etc.: "alkoxy"

represents a lincar or branched alky! group of indicated number of carbon atoms__ -

attached through an oxygen bridge; "Halo", or “halogen”, as used herein, means fluoro
(F), chloro (C1), bromo (Br) and iodo (I); and "counterion” is used to represent a

15 small, single negatively-charged species, such as chloride, bromide, hydroxide,
acetate, trifluoroacetate, perchlorate, nitrate, benzoate, maleate, sulfate, tartrate,
hemitartrate, benzene suifonate, and the like.

The term "C3.7cycloalkyl” is intended to include cyclﬁpropyl,
cyclobutyl, cyclopentyl, cyciohexyl and cycloheptyl, and the like.

20 The term "C7.12 bicyclic alkyl” is intended to include
bicyclo[2.2.1}hepty! (norbomy}), bicyclo[2.2.2octyl, 1 .1,3-trimethyl-
bicyclo[2.2.1]heptyl (bornyl), and the like.

The term "aryl” as used herein except where noted, represents a stable

6~ to 10-membered mono- or bicyclic ring system such as phenyl, or naphthyl. The
25  aryl ring can be unsubstituted or substituted with one or more of C 1-4 lower alkyl,

hydroxy, alkoxy, halogen or amino.

The term “alkylaryl”, e.g., C | 3 alkylaryl, represents an aryl group
having an alky! substituent.

The term “bipheny!” means a ring assembly of two benzene rings, e.g.,

The term "heterocyclic ring", as used herein except where noted,
represents a stable 5- to 7-membered monocyclic- or stable 9- to 10-membered fused

-24 -



"~ tetrabutyl ammoni um fluoride -23 WO 00/ 75134 PCT/ US00115140 4 Decenber 2003
TBSCI tert-butyldinethylsilyl chloride TEA triethylamne THE

- tetrahydwafosr7ars4 TMSCN trinethylsilyl cyanide 5 As used (ramaissoesigept where
noted, "alkyl" is intended to include both branched- and straight-chain
saturated aliphatic hydrocarbon groups having the spe%i ed Bunglg of
carbon atons. Conmonly used abbreviations for al kyl gr&ugScdpee ,

t hroughout the specification, e.g. nethyl rra be regresent ed by "Me" or CH,

. 10 ethyl mapicBehq hesresyhc sngisysiemsany pg ofw rqhanaqo opyirandysupieas epr esent ed
by *1'r" or gﬁ%%l%%anmwmﬁ?éﬁ Bﬁuﬁsﬁﬂ"rzﬁ@&@h&% 1B, A6 9*&0*3 :
etc.; "al koxy resents ? I near branched r'oup |cat ed n
unber. of .. carB ms and from one tp_qur_hegerotgwn&gﬁggeql ﬁP@d%g%}HpéRW%Wg

bridge; "Hal obf NoO Heﬂ age Wheredsthe Siebda s had @ulfdfﬁﬁ[b‘iozftbrﬂ@ﬁ@y optfidnali§ibeor o

N t t 15
Sad |, st g1 oA e A e AR RN R O
hydr oxi de, aeny bicgclict grofip owinak et yavfthe pbovehdafinat dctericyclatrings b:eﬁzaatom
mal eate, Sulf gheent pg ietic RALEALS HAk SyaBROASNAC S LROALSSRAG Lt |

The term"C3 70yc 'S |nten tyI
cycl opentyl, hsparid lyawameryazﬂdmiéplﬂwnsawmed hBartinleunsa@rafgrebicpelin ring7 - 12

bi I | k yl (norbornyl),
b: g;gl IO [02a ylsyszérﬁsinameds%eleiaﬁnrr;g?%yeﬂﬁem&&cfp\yﬁhﬁ.&? b%nﬂc}ecﬁb?e{q Cborov s "Ly

the |ike. léh ]"E %ﬂcgwh%[dgaas rgpé?’ﬂﬁﬁk%ﬁtar%ﬁéﬂ%cw&*@ﬂg OREPFMEBATS a
stable 6- tosifumemndberfedr Miobgen A6mb) &6k bRygenntg seIst @MBTAIIY A oRe&MWo  Or

PG e R BRI Uy i
"al kyl aryl " @tcgn wh@hxcallaukmea:rgdnonméprsebémtmcwmc aEydmpesomfsuch heterocyclic
: groups include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-

15 oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl,
pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isolhiézolidinyl,
indolyl, quinolinyl, iscquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl,

20  benzothiazolyl, benzoxazolyl, furyl, tetrahydrbfuryl, tetrahydropyranyl, tetrazole,
thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl
sulfone, and oxadiazolyl. Morpholino is the same as morpholinyl.

The term “non-heterocyclic ring”, as used herein, excepi where noted,
represents a stable 5- to 7-membered monocyclic, or stable 9- to 10-membered
‘ 25  bicyclic ring system having carbon ring atoms and zero hetero ring atoms, which may -
be saturated, such cyclohexyl, pénially saturated, or unsaturated, such as phenyl.
Examples of such non-heterocyclic rings include phenyl, naphthylenyl, indeny} and
cyclohexyl.
"Inhibitor of cyclooxygenase-2", "cyclooxygenase-2 inhibitor" and

30 ""COX-2 inhibitor" as used herein embrace compounds which selectively inhibit

cyclooxygenase-2 over cyclooxygenase-1.
The pharmaceutically-acceptable salts of the compounds of Formula I
(in the form of water- or oil-soluble or dispersible products) include the conventional
non-toxic salts such as those derived from inorganic acids, e.g. hydrochloric,
35 hydrobromoic, sulfuric, sulfamic, phosphoric, nitric and the like, or the quaternary
-25-




havi ng an al kyl substituent. The term "bi phenyl" means a ring assenbly of
two benzene rings, e.g., 30 The term "heterocyclic ring", as used herein
except WYEP80/Hdtded, represents a stable 5- to 7-nenber ed PREALOYEIIBE- or
stable 9- to 10-nmenbered fused -24 WO 00/ 75134 PCT/ USOQ 15140 4 Decenber
2003 bicyclic heterocyclic ring systemany ring of which_ma ur at ed,
such as piperidinyl, partially saturated, or unsat urat‘ggecé'@gﬁrgé
pyridinyl, ang RS ons and fromone t
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"non-heterocyclic ring", as use r'el n; excep
stable 5- to PMdEHEEred monocyclic, or stable 9- to 10- menber ed

In compounds of the invention having pyridyl N-oxide moieties, the
20  pyridyl-N-oxide portion is structurally depicted using conventional represematiohs

such as
@ m
J or \N

+

O -
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which have equivalent meanings.

In the definition of variable “A”, when variable “b” is zero, A is
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25 bicyclic ring system having carbon ring atons and zero hetero ring

atons, which,may be saturated, such cyclohexyl, partially saturated, or

. unsat ur atwgde/3318h as phenyl. Exanpl es of such non-het er o@¢ahistesis1410S

i ncl ude phenyl, naphthyl enyl, indenyl and cycl ohexyl. "Inhibitor of

cycl ooxygenase-2", "cycl ooxygenase-2 inhibitor" and 30 "COX-2 inhibitor"
as used herein enbrace conpounds which sel ectively inhi%Pgcepbroddydenase- 2
over cycl ooxygenase-|. The pharmaceutically-acceptable salts of the
conpounds of = FOYheR varipble ‘phistlaés $or m of water- or oil-sol uble or

di spersi bl e products) include the conventional non-toxic salts-such as

t hose derived frominorgani cOacids, e.g. hy@rochloric, .3%» hydrobronvic,

sul furic, sulfamc, phosphortc, nitric and the | i ke, or tThe guaternary -25

WD 00/ 75134 PCT/ US00/ 15110 4pDecenber 2003 yanmoni um sal t)§ which are

formed, e.g., frominorgahyC By organic I d%or2 bases. l%}al |l es of acid
addition salts include acefat e;r\é?di,pat I i;)na\fe,,oasp tatg;¥"benzoate,
benzenesul fonate, bisulfate; iyrate, eElt 1 canmphor argy,;

canphorsul fonate, cycl opent anepropi onate, digluconate, chl sul f at e,

et hanesul fonate, fumarate, 5 gl ucoheptanoate, glycerophosphate,

hem sul f at e, heptanoate, hexanoate, hydrochloride, hydrobrom de,

hydr oi odi de, 2-hydroxyet hanesul fonate, |actate, nmaleate, nethanesulfonate,
2- napht hal enes Thfditih SahiBk &9t THEhSeurfd 1da! Brei ¥y, Pammate, pectinate,
persul fate, S-WVW%W%FE,—W%M onate, succinate,
sulfate, taftrate, thi ocy’ HSP3ulantherapyds ingicatasor theritatrent Badprevenlivs of a

‘incl ude 10 amwaiieipos tirorabotadl doablitions) paricuddriyscorettdty a%ers @i Héfh%das@ﬁ%ﬁsg um
salts with or gglnslg%r_cbgg gg?%x%gﬂénggé "hﬁ’é@ﬁ?‘ﬁﬁ&&?f’&hﬁ farg of fhe circumstances

N- et hyl - D- gl uERGHTHER andingrssddant thevapyh Theiteron Jetics” ssehhaasin igapémiotgean! YSi ne,

and so forth. Mas@nalt BehRRSHG, st )= j.Nj S be

quat er ni zeg with sugh ,ag?ﬁ?ﬁs—ﬁnaaggsl' g]\%eg@%aq Ey:ﬂ{ﬁhﬁgg%’g{&%gﬁ?ﬂg%p%q?ﬁ?zca@t hyl ,

propyl , and®15%@Pf Miff-ori de, broni des and iodides; dial kyl sulfates |ike

di methyl, diethyl, di but ShiomiaRtntdbiatls Sehli#oEanlyif iR HRALAy ﬁi ﬂhgrg‘% gpch
as decyl, laur lex ivi%gl' @t‘yl &‘Ed gt ﬁ%r%llfi. . chlorides, bromdes~and 10 :Hes,
aral kyl hal i ded dis I BRIY% Tuombyy Hipns g g epskul whenever inhibition of blood
~ coagulation is required such as to prevent coagulation of stored whole blood and to
prevent coagulation in other biological samples for testing or storage. Thus, the
15 thrombin inhibitors can be added 1o or contacted with any medium containing or
suspected of containing thrombin and in which it is desired that blood coagulation be
inhibited, e.g., when contacting the mammal's blood with material selected from the

group consisting of vascular grafts, stents, orthopedic prosthesis, cardiac prosthesis,
and extracorporeal circulation systems.

20 Cdmpounds' of the invention are useful for treating or preventing
venous thromboembolism (e.g. obstruction or occlusion of a vein by a detached
thrombus; obstruction or occlusion of a lung artery by a detached thrombus),
cardiogenic thromboembolism (e.g. obstruction or occlusion of the heart by a

_ detached thrombus), arterial thrombosis (e.g. formation of a thrombus within an artery

25 that may cause infarclion of tissue supplied by the artery), atherosclerosis (e.g.

arteriosclerosis characterized by irregularly distributed lipid deposits) in mammals,

and for lowering the propensity of devices that come into contact with blood to clot
blood.
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. I n conpounds of the invention having pyridyl N-oxide noieties,
?Ecei Otzge[i/ri dyl - N-rrgxi de portion is structurally depicted using conventional
r epr esentved dog15834 such as QrQ | O which have €quival ent poeasomgiso | n the
definition of variable "A", when variable "b" is zero, A_ Is 25 N jjlv2 Y1
or \Y Y1 1-2b WO 00/75134 When variable "b" is 1, A4| S PCTIeUggaé,L-lS-MO 4
Decenber 2003 0 0 0 1t | ' NNNY 2~ Y2Y2 or Y1 Y1 Y14 Pecamben ibitors

: i es- in - _ )
Therapeutic Uses- Met xgm?)res%? ver?ous thromboembolism which may be treated or

prevented with compounds of the invention include obstruction of a vein, bstruction
of a lung artery (pulmonziry embolism), deep vein thrombosis, thrdmbosis associated
with cancer and cancer chemotherapy, thrombosis inherited with thrombophilic
5  diseases such as Protein C deficiency, Protein S deficiency, antithrombin I
' deficiency, and Factor V Leiden, and thrombosis resulting from acquired

thrombophilic disorders such as systemic lupus erythematosns (inflammatory
cormective tissue disease). Also with regard to venous thromboembolism, compounds
of the invention are useful for maintaining patency of indwelling catheters. .

10 Examples of cardiogenic thromboembolism which may be treated or
prevented with compounds of the invention include thromboembolic stroke (detached
thrombus causing neurological affliction related to impaired.cerebral blood supply);--

cardiogenic thromboembolism associated with atrial fibriliation (rapid, irregular
“twitching of upper heart chamber muscular fibrils), cardiogenic thromboembolism
15 associated with prosthetic heart valves such as mechanic_a] heart valves, and
cardiogenic thromboembolism associated with heart disease. - _

Examples of arterial thrombosis include unstable angina (severe
constrictive pain in chest of coronary oni gin), myocardial infarction (heart muscie cell
death resulting from insufficient blood supply), ischemic heart disease (local anemia

20  due to obstruction (such as by arterial narrowing) of blood supply), reocclusion during
or after percutaneous transluminal coronary angioplasty, restenosis after percutaneous
transluminal coronary angioplasty, occlusion of coronary artery bypass grafts, and
occlusive cerebrovascular disease. Also with regard 1o arterial thrombosis,
compounds of the invention are useful for matntaining patency in, arteriovenous

25  cannulas, '

Examples of atherosclerosis include arteriosclerosis. ’

Examples of devices that come into contact with blood include
vascular grafts, stents, orthopedic prosthesis, cardiac prosthesis, and extracorporeal
circulation systems

30 - The thrombin inhibitors of the invention can be administered in such
oral forms as tablets, capsules (each of which includes sustained release or timed
releaset formulations), pills, powders, granules, elixers, tinctures, suspensions, syrups,
and emulsions. Likewise, they may be administered in intravenous (bolus or
mfusion), intraperitoneal, subcutaneous, or intramuscular form, all using forms well

35  known 1o those of ordinary skill in the pharmaceutical arts. An effective but non-
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5 Anticoagul ant therapy is indicated for the treatnent and prevention of a
variety of thronbotic conditions, particularly coronary artery and

- cer ebr ova¥ed¥/a¥134 di.sease. Those experienced in this fiel BCBUSIVISHS | y
aware of the circunstances requiring anticoagulant therapy. The term
"patient” used herein is taken to nean manmal s such as | mat es, . A.ncl udi ng
humans, sheep, horses, cattle, pigs, dogs, cats, 10 rélt ; %ﬁﬁe'ﬁ?@
Thronmbin inhibjtion is useful not only in the anticoagul ant therapy of
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cont act i ng@t"he ﬁ%ﬁ‘%ﬁﬁ%ﬁ@?‘é‘oﬁg@a‘?}?nr@l@w‘gr g%ﬁ“@ﬁ#%ﬁj 1 SYEH 2 HEnnejas i

consi sting of PRIBYLA Wstaipedirelepsesifeint tivo itghaiani ThpeaBkhfsbdentGan Bk ac
prosthesis, _a8sh@elcasit BENasbr GhFYNALLETFYSHENE, 0. C0MRONNds of (he

i nvention are useful for treating or “preventin d¥nbol i sm
(e.g. obstruct PHATYSCUR! 25depnt igfechonsair implants. deplobauay driployrbies materials

obstruction orsuwhak biidegragibiepb sl BhtherRYsi US) g

cardi ogeni @Gt hlrugggrooermlgriasg) Fé-g.zgﬂgtb;t 5r%gt(f;t:ti osrllg%@%%?gﬁgfngnm gpp #%ESIH%‘J&E\% by

a detached thronbud)’ APPETTeT MERHEHIGES %Y theDgw-¢opipgiGasporatiom t hr onbus

within an artery 25 that Thathrombisdniibii@at e also bé abmmsudeSHARE ESH &Y the
-artery), ather I; eriosel erosi g characterized by

ey, e e ARGaE ARl & e TS R R RS S B

propensity of YERSaadimilamelar vesiclssc dinasomentambebfoonet fromalatierydfood. - 27

WO 00/ 75134 PGHHJgprE) pids] d@:hh > f S
t hr onboe %I [ g% [ cf?—id?s h@éf?ggg?%g S?%%%ggkg%ﬂ%%@gt%%nds of the

i nventi on ncl ude obst r utts BROBPindnkikiters msyalsohetdedimeredby thelusagf art ery
(pul monary  entmbherignal eaépdiesia itdiviand eadrers ohwIBR BRicErpeSREhalEtles are

coupled. The thrombin inhibitors may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyviﬁlypyrrolidbne, pyran
copolymer, polyhydroxy-propyl-methacrylamide-phenol, polyhydroxyethyl-

20  aspartamide-phenol, or polyethyleneoxide-polylysine substituted with palm-itoyl
residues. Furthermore, the thrombin inhibitors may be coupled to a'class of
biodegradable polymers useful in achieving controlled release of a drug, for example
polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic acid,
polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals,

25  polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block
copolymers of hydrogels. '

The dosage regimen utilizing the thrombin inhibitors is selected in
accordance with a variety of factors including type, species, age, weight, sex and
medical condition of the patient; the severity of the condition 10 be treated; the route

30 - of administration; the renal and hepatic function of the patient; and the particular
compound or salt thereof employed. An ordinarily skilled physician or veterinarian
can readily determine and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the condition.,

Oral dosages of the thrombin inhibitors, when used for the indicated

35  effects, will range between about 0.01 mg per kg of body weight per day (mg/kg/day)
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W th cancer and cancer chenot herapy, thronbosis inherited with

t hronmbophilic 5 di seases such as Protein C deficiency, Protein S

defi ci enenp,ooasmsst hronbin 111 deficiency, and Factor V Leataserasdo

t hronbosis resulting fromacquired thronbophilic disorders such as

system ¢ | upus erythematosus (inflamatory connective tissue di sease).
Also with regard to venous thronboenbolism conpounds 4Pec¢rwbenl@ddi on are
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nyocardi al i nf gl &’éjﬁlo hegr nuscl e cel | gleateh ?2’?%?{“? ?\'ggf??gérggﬂaﬁlguf ficient
€

bl ood supply), J1& B8-JBYE PRfFably beswesni Bma endide0 mg, etbmosict i on
(such as by ar preferaily Rang owl 4Wingoé.ghBang] 19uRRI20)mg ERDATIigS | A aflidbd i)y OF

af ter percysan ) ) nary angi.opl asty, restenosis-after -

per cut aneou“é @?gﬁghﬁﬁpﬁgwﬂggﬁgﬁg%g%“njﬂi{%ﬁrlegéq ’,V"%Hépi?éiogﬁw&fth@ér‘éfrfﬁ?y

artery bypass Bwas €aily. died adwindstiationewierastayor asnblygrestirab@s Gicarb @Gyl h

regard to artegdndin bBRRERON Sio an Q! | nvent i re useful for

mrntat g pateney oM e s AE gl behieon bR dB e, o 111
at her oscl er osi Ee{eRRALY, BeWeen s and Kilwesand mas pptfesbly dgund 28 mgals,,done

i nto contact - wighs higowmgrtﬁidgmng,ascul ar grafts, stents, orthopedic

prost hesi s, cardi ac prosihesis, and extracorporeal circulation systens 30
5 C:i I ac L " ﬁ' Lo e e . 2
The thrombih inhibitors SFAYHEUERYVERRABM RIS Ecaunihei astive sgrediensieh  or al
forms as tabl eqgptisepsificent(toadeliverfbeiiien®. 0257 S dagk FEsL ﬁ%&éﬂbl?@.ﬁ@%e or
timed release %ﬂ(r agﬂ | cq\ger ranul es, elixers, tinctures,
! m by L& '
suspensi ons, sy UgySHéB, aﬁ&ﬂé@rﬁe@%@ 0 E' W@@%yhgyc%l?"yg%wmﬁ ered in
i Nt ravenous (b@:]rggls@med Inref maslenr)of suiteblapeys, egnade, votuhes b faBRQYSicenBations
intranuscul ar §foiciive fgrediSiAdrih o bHB M d3Rri L9 Lhose of ordinar
skill in t&? phar rracefLi#_i cal ar tg._ A%)Wg _eei)t%f‘l\%/’g%m?]e OPZYeral times 2 d%y' oW
volumes of high concentrations of active ingredient during a short period of time, e.g.
once a day. Typically, a conventional intravenous formulation may be prepared which
contains a concentration of active ingredient of between about 0.01-1.0 mg/ml; e.g.
0.1 mgfml, 0.3 mg/ml, and 0.6 mg/ml, and administered in amounts per day of
between 0.01 ml/kg patient weight and 10.0 ml/kg patient weight, e.g. 0.1 ml’kg, 0.2
25 ml/kg, 0.5 mi/kg. In one example, an 80 kg patient, receiving 8 ml twice a day of an
intravenous formulation having a concentration of active ingredient of 0.5 mg/ml,
receives 8 mg of active ingredient per day. Glucuronic acid, L-lactic acid, acetic acid
citric acid or any pharmaceutically acceptable acid/conjugate base with reasonable
buffering capacity in the pH range acceptable for intravenous administration may be
30 - used as buffers. Consideration should be-given to the solubility of the drug in
choosing an The choice of appropriate buffer and pH of a formulation, depending on

solubility of the drug to be administered, is readily made by a person having ordinary
skill in the art.

The compounds can also be administered in intranasal form via topical
35  use of suitable intranasal vehicles, or via transdermal routes, using those forms of
-30 -
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type, speC|es age, wel ght, sex an
beta-lactose, com-sweeteners, natural and synthetic gums such as acacia, tragacanth or

sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like.
20  Lubricants used in these dosage forms include sodium oleate, sodium stearate,

magnesium stearale, sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators include, without limitation, starch methyl cellulose, agar, bentonite,
xanthan gum and the like.
The mvention also includes a method for treating an inflammatory
25  disease in a patient which comprises treating the patient with a compbsilion
comprising a compound of the present invention. Such diseases include but are not
limited to nephritis, systemic lupus erythematosus; rheumatoid arthritis,
glomerulonephritis, and sacoidosis.
The invention is also a method for treating an inflammatory disease in
30.  apatient that comprises treating the patient with a combination comprising a
compound of the invention and an NSAID, e.g., a COX-2 inhibitor. Such diseases
include but are not limited to nephritis, systemic lupus, erythematosus, rheumatoid
arthritis, glomerulonephritis, vasculitis and sacoidosts.
The present invention is a method for relieving pain, fever and
35 inflammation of a variety of conditions including nephritis, systemic lupus
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animals. (see Jasain et al. » Immunopathogenesis of Rheumatoid Arthritis Eds. G, S.

20 Panayi et al., Surrey, UK, Reedbooks, Ltd. and Halpem et al., 1965 Nature 205:257-
259). Enzymatic defibrination with ancrod diminishes the degree of experimental
nephritis (Naish et al., 1972 Clin. Sci. 42:643- -646) , systemic lupus erythematosus
(Cole et al,, 1990 Kidney Int. 37:29- 35, and theumatoid arthritis (see Busso et al.,
1998 J. Clin. Invest. 102:41-50) in animals, and glomerulonephritis in man (see Kim

25  etal, 1988 Q. ). Med. 69:879-905). Addmonally, intra articular injection of fibrin
induces arthritis in rabbits immunized with {ibrin Dumonde et al., 1961 British
Journal of Experimental Pathology XLII: 373-383), and antigen-induced arthritis in
mice is exacerbated in urokinase-deficient mice wherein fi ibrinolysis synovial fibrin is
compromised (see Busso et al., 1998 J. Clin. Invest. 102: 41-50).

In diseases where fibrin deposition is prominent such as, but not

30

limited to, theurnatoid arthritis, systemic lupus erythematosus, glomerulonephritis,
vasculitis and sacoidosis, lowering the steady state concentration of fibrin by
admmzstrauon of a compound of the invention will, according to the instant invention,
diminish the pathological inflammatory responses associated with these diseases,
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pharmaceutical dil’uents, excipients or carriers

‘herein as " car$arRStaPEREPG T 4pXTangihqrabany agkurete:; é’cﬁcdﬁllmﬁ ar elgp@etﬂatmg t he

imtendedfor menthisaamnel Blddditidaihe ekt dSencOfhsstaPhiRlind FaREHIES, el i xers,
syrups and the consi st ent th. conventi on pharmaceutt cal

practices. For' hﬁ@?@hod—ég‘sf’ﬁfa‘s L6 g R Ve 01 Eﬁsfré‘f‘P’E)FP 3 PAUCREINTSERPHIUCE t abl et or
capsul e, 100 tthetmenitiarendpxig ticoagerotiedily effect haogmmbi eefpuiridofaie Q{va;hnon,

Ctarch. St oseﬂmﬁﬁﬁé%i%‘m‘“ﬁ&f TRR AR, Br e A ol B RS By o

phosphate, cal M‘Fnsulfate mannltol sor bi t ol andthe i ke; for oral

adni ni stration in |iqui drﬁ&h&hmtlhﬁ‘en%ﬁ'als@ (BTN SRR EaRP! 1o
with any oral, non: toxh phar maceufi cal acceptabl e 1 nert carr such as
et hanol ; ' comprising the admm:strauon of a the:rapeutlcally effective amount of an NSAID such

20  asa COX-2 inhibitor in combination with a therapeutically effective amount of a

compound of the invention to a mammal, and more particularly, to a human. The
combination therapy is used to treat inflammatory diseases.
The instant pharmaceutical combinations comprising a compound of
the invention in combination with an NSAID such as a COX-2 inhibitor include
25  administration of a single pharmaceutical dosage formulation which contains both a
compound of the invention and the NSAID, as well as administration of each active
agent in its own separate pharmaceutical dosage formulation. Where separate dosage
formulations are used, the compund of the invcntibn and the NSAID can be
administered at essentially the same time, i.e., conéurre_ntly, or at separately staggered
30  times,i.e, sequentially. The "instant pharmaceutical combination" is understood to
include all these regimens. Administration in these various ways are suitable for the
present invention as long as the beneficial pharmaceutical effect of the compouﬁd of
the invention and the NSAID are realized by the patient at substantially the same time.
Such beneficial effect is preferably achieved when the target blood level
35  concentrations of each active drug are maintained at substantially the same time. It is
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active agent is realized
by the patient at substantially the same time.

20 Common NSAIDs include salicylates such as aspirin, sodium
salicylate, choline salicylate, salicylsalicylic acid, diflunisal, and salsalate;
indoleacetic acids such as indomethacin and sulindac; pyrazoles such as
phenylbutazone, oxyphenbutazone; pyrrolealkanoic acids such as tolmetin;
phenylacetic acids such as ibuprofen, feroprofen, flurbiprofen, and ketoprofen;

25  fenamates such as mefanamic acid, and meclofenamate; oxicams such as piroxicam;
and naphthaleneacetic acids such as naproxen. Cyclo-oxygenase inhibitors such as
COX-1 and COX-2 inhibitors are also NSAIDs.

Employing the human whole blood COX-1 assay and the human whole
blood COX-2 assay described in C. Brideau er al, Inflamm. Res. 45: 68-74 (1996),

30 herein incorporated by reference, preferably, the compounds have a cyclooxygenase-2
IC50 of less than about 2 UM in the human whole biood COX-2 assay, yet have a

cyclooxygenase-1 1C50 of greater than about 5 MM in the human whole blood COX-1
assay. Also preferably, the compounds have a selectivity ratio of cyclooxygenase-2
inhibition over cyclooxygenase-1 inhibition of at least 10, and more preferably of at
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compounds of tdséerminiag thegherppeytically eldeatiye ongrogphpaetidally effective dosage amounts

20 .needed to prevent, counter, or arrest the progress of the condition.

Administration of the drug combination to the patient includes both
self-administration and admintistration to the patient by another person.

Additional active agents may be used in combination with the
compound of the invention in a single dosage formulation, or may be administered to

25  the patient in a separate dosage formulation, which allows for concurrent or sequential
administration. Examples of additional active agents which may be employed include
HMG-CoA synfhase inhibitors; squalene epoxidase inhibitors; squalene synthetase
mhibitors (also known as squalene synthase inhibilors), acyl-coenzyme A: cholesterol
acyltransferase (ACAT) inhibitors; probucol; niacin; fibrates such as clofibrate,

30 fenofibrate, and gemfibrizol; cholesterol absorption inhibitors; bile acid sequestrants;
LDL (low density lipoprotein) receptor inducers; vitamin B¢ (also known as
pyn'c%oxinc) and the pharmaceutically acceptable salts thereof such as the HCI salt;
vitamin B2 (also known as cyanocobalamin}; B-adrenergic receptor blockers; folic

acid or a pharmaceutically acceptable salt or ester thereof such as the sodium salt and
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essential |y the sane ti neYPi§al gosesqf thigmbupinpibitogy ofhe iwentien | sondbisgyiger ed
30dti nmes, OIi : e,w;;leqmensuiabllemﬁﬁﬁmerek agdmtantp&pzﬁgﬁﬁgsﬂaé&@, of BEIBEI O RpentsS
understood to _in re ns, . ni stration in fhese various
ways are sui ta%‘?%&lt @g%fl %é as %‘Pg% s o Uenmpish i “PEﬁ?dla"HE‘S'FFF@n‘BEH@%‘i ci al

phar maceut2Q al caafiministrasiontofl edditinpal nt-pdételet fgenisumitdagulatisitadehss, MSAI D ar e
realized by t hgrddifit agthtsSHIRRPBL bllst b biP1e8TG foTBdoses of thrombin

inhibitors administered without coadministration of additional anti-plate]et agents,

anticoagulation agents, or thrombolytic agents, depending on a patient’s therapeutic
needs. ,

25 ' Compounds having the general structure

X
3
ﬂ/l\l/jj\
W,
Ay
o) H

wher;in W, X and R3 have the above-described meanings and A is fluoropyridyl, can
be prepared by reacting
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Such beneficial effect is preferably achieved when the target bl ood |evel
35 conceakﬁﬁhgﬂgs of each active drug are nmaintained at syhstsyghksab!y the
" sane ti -33 10 00/ 75134 PCTI US00/ 15140 4 Decenber 2003 preferred
that the conpound of the invention and the NSAI D be co-adni nistered
concurrently on a once-a-day dosing schedul e; however, varying dosing
schedul es, such as the conpound of the invention once4ﬁ%$cﬁﬁﬁ%3éﬁﬁxihe
NSAI D once, twice or nore tinmes per dayX or the NSAI D once per day and the
-compound of the invention 5 once, tmnceéiﬁﬁgg$e ti mes per day, is also
enconpassed herein. A single oral dos rm@ation conprised of both the
conmpound of the invention and the,NSAI |sh!pr erred. A single dosage
formulation will provide conveni encgyfo ttTept. The instant invention
al so provi des pharnmaceutical conposildi on conprlsed of a therapeutically
effective anmount of an NSAID, or a pharntceutically 10 acceptable salt
thereof, in conbination with a therapeutically effective anmount of a
conpound of théthnvention, or a pharmaceutically acceptable salt thereof,
and a pharmaceutically acceptable carrier. One enbodi nent of the instant
conpositions is a single a conpositi ted.for oral adm nistration
conprised of,a therapeutically effectdVe a of a COX-2 inhibitor in
conbination with a therapeutically effecti anount of a conpound of the
i nvention and a pharmaceutically acceptaldf’e carrier. The conbination can
al so be adm nistered in separate dosage fornmsy2each having one of the
-active agents. |f admnistered in separate dosage forms, the separate

~doesage forms are ad nlste h that eficial effect. of each '
“active agent ‘&‘d%%ﬁ Figs S'b‘f ?‘#@r ﬁ%ﬂ%@ﬁgr}%r%@mﬂ-r@-@a-wqq»- me. 20
Conmmon NSA3SDs i ncl ude sabiiepleanemxglicividstagsg matagialséshi um sal i cyl at e,
choline salicylate, salicylsalicylic acid, diflunisal, and sal sal ate;

i ndol eacetic acids such as indonethacin d sulindac; pyrazol es such as
phenyl but azone, oxyphenbut azone; pyrrole | kangec aci ds such as tol netin;
phenyl aceti c acids such as i buprofen,
ket oprof en; 25 fenamates such as fan hlc
such as piroxi cam and napht hal enéa
Cycl o- oxygenase inhibitors such as H

g as naproxen.

may be prepared according to the following procedures described in Sanderson et al.,
WO 97/40024, specifically Method 1 through step F and corresponding Example 1,
Method 2 and corresponding Example TII, Method 3 through step E and corresponding
10 Example V, and Method 5 through step E and corresponding ExamplelLXXX]l. on
pages 29-58 and 108-111, the contents of which are hereby incorporated by reference.
Alternatively, they may be prepared using ethyl 3-bromo-6-methylpyrazin-2-one-1-
acetate (see Sanderson et al., WO 99/11267, compound 7-4, pages 34-37 the contents
of which are hereby incorporated by reference, referenced as compound “*A™ in a
15 condensation reaction with W-NH,, followed by saponification which leads to the
corresponding acid.
Compounds are then formed by reacling the carboxylic acid with
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COX-1 and COX-2 inhibitors are al so NSAI Ds. Enpl oyi ng the human whol e bl ood

COX-1 a the human whol e bl ood COX-2 assay descrigegyd Bri deau
et al, In “gﬁ%§4Res; 45: 68-74 (1996), 30 herein incorporatedggggrgference,
preferably, the conpounds have a cycl ooxygenase-2 |1C50 of |ess than about
2 Min the human whol e bl ood COX-2 assay, yet have a cycl ooxygenase-1 | C50
of greater than about 5 Min the human whol e bl ood CEM—ﬂDe@§§é9EZQ@%o
preferably, the conpounds have a sel ectiyty Mati o of cycl ooxygenase-2
i nhi bition over cycl ooxygenase-1 inhiflaNi onffof @t 1east 10, and-nore
preferably of at -34 WO 00/75134 PCTI US00/ 404 4 Decenber 2003. |east 40_
The resulting selectivity may indicate af“abi¥ity to reduce the incidence.
of conmmon NSAI D-i nduced side effects. The intbitor of cycl ooxygenase-2
may be adm nistered at a dosage |evel. up to conventional dosage |evels
for NSAI Ds. Suitablﬁ)?osage |l evel s will 5 depend upon the antiinflammuatory
effect of thedTHOREPHM bitor of cycl ooxygenase-2, but typically suitable
| evel s will be about 0.001 to 50 ny/ kg per day, preferably 0.005 to
30ng/ kg per day, and especially 0.05% 0 10ng/ kg per day. The conpound may
be adm nistered on a reginmen of u 6 mPnes per day, preferably 1 to 4
times per day, and especially onc ﬁ@r da 10 The dosage regi nen
utilizing a conpound of the impyentilon ipg c#inbination with the NSAID is
sel ected in accordance with a vaNetyrof “¥act@®s including type, species,
age, weight, sex and nedi cal conli t i of the patient; the severity of the
condition to be treated; the route of adm nistration; the renal and
‘hepatic function of the patient; and the particul ar conpound or salt or
—ester-thereof 15 enptoyed:—Sincetwo diflff-erent—active agents-arebeing used
together in a conbi nation FQ&r /JN e |peien¢y of each of the agents and
the interactive effects ach ed b C HOBY /t hem t oget her nust al so be
taken into account. A considerati of “tihesan factors is well within the
purview of the ordinarily skilldd clTnicf gggEor the purpose of determ ning
the therapeutically effective or progByljactically effective dosage anmounts
20 needed to prevent, counter, or arrest}the progress of the condition

Y
X
Y
W
AR~
H { H ]/
F
Y2
wherein
N
HN7 N
. S
5 Y2
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Adm ni stration of the drug conbination to the patient includes both

sel f - adig, Al ion and adm nistration to the patient by rson.

© Addi ti or@aﬁb%{l%e agents may be used in conbination mthpgﬁg]fsﬁﬁg%ﬁbgound of
the invention in a single dosage formulation, or may be administered to 25
the patient in a separate dosage formul ation, which allows for concurrent
or sequential adninistration. Exanples of additional acPeeemheng@0dni ch
nmay be enpl oyed befor exkmpléNGrGnaneynt Baberophidiid @¢ferensaiualconpoend @ gase

i nhibitors; sgHaLieRs rRMHNRE AWele] o] newn as squal.ene
synt hase i nhibitor si, ac -é@é?@&r{gw&:’léﬁgﬁéé{%ﬂro it §B§P?‘f@ﬁ§'ﬂ°&?§se ( ACAT)
i nhi bitors; epeeehyl-Fiflerapyridingrinpreparediehfollows! of i brate, 30 fenofibrate,
and genfibrizol; chol esterol absorption inhibitors; bile acid sequestrants;

LDL (I ow density | i poprQt eifn) recegt or inducers; xitafin B6 (also known as
pyri doxi ne) and the mceuti darPg-Gcecept abl efjsal ffs t her e8HCuch as the
HO .salt; vitamn BL, 2 | so kaeywm anocobal ag#n) ; NHadrenergic
receb-tor bl ockers; fol N d&Nd or a %ﬁﬁmceuti caN y acceptable salt or
ester thereof such as the sodiumsalt and -35 W 00/ 75134 PCT/ USOQ 15140 4
Decenber 2003 the nethylglu R SRl _h-0X| - yitam ns,such as
CRR s 2 ﬂmlﬂ?glﬁgllg" Bifﬁ%#tﬂas'ﬁhm\é begms With

vitamn C and E _and Qet_a ca[)otene. The thr n ors can also be

co- adni ni st erc_@ff}wctrﬁ 'é‘iﬂopféf-é:}'éﬁ?‘&ﬂ”ﬂ%ﬂé‘ﬂ&e (&gkamao ef ¢l ChaimnJharbuBuliot
||mt tgld to, famymigm mesﬁm?ghg@am@wﬁl _loﬁ'fcﬁr%bfaﬁ-vgmicﬂ ﬂoﬁldéfg%hiﬁcémaﬁﬁl@“t '
unst abl e angi r vent,.repccl usj on, after angioplasty an
.festenosis), %@%&g‘h a% esdﬁwg l%{-édﬁisﬂtn, t hronbol ytic agents such as
‘pfasminogen activators or stheghpkhges?atminaehh@viilsyopyidisd Banehi@ots in

i ncl udi ng ant.i E?%%?‘{;L%P%ﬁ@?ﬁ?rﬁ%@gf@ e%d?

such as | ovasPat¥ik vsing EPAQBdt and righpaming. 148ddijion bhwater pracipitttes e et c. )
to treat or pred@whadhie s u@ﬁﬁ_ﬁ'b%-silﬁ@rge%@ﬂﬂ%fgra@ﬁ)tf lo_eég(n?the%ﬂlfefc%H B Fom
coronary artery %Iﬁﬁﬁasﬁ’ Eﬁn .gat: ents subjected To angjoplasty prgce ures,
woul d benef i t25F BB SARKisolitaleatFrEpn 16 Bt hydgdrionidscalican bastregd autdys and
t hrombi n i nhitsiatiog an ey’ scetdtbsainhbmwith Bivb e @iy slems BAMVEHCNR @hfiiasdigRcy Of

ti ssue leasr'goﬂg,gg@bﬁﬁtia{%tnor- medi at ed t hronbol yti c reperfusion. Thromnbin

i nhi bi tors may ’

2-Aminomethyl-3-fluoropyridine (B) as a dihydrochloride salt
A stirred solution of 6.11 g (50.1 mmol) of 2-¢yano—3_-ﬂuoropyﬁdine
in 250 mL of ethanol and 12.5 mL (150 mmol) of conc. HC) was hydrogenated over
20 1.90 g of 10% palladium on carbon at 40 psi for 16 h. The catalyst was removed by
filtration and the solvents removed at reduced pressure. The resuiting solid was

dituted with acetonitrile and filtered to give 8.0 g of the title compound as an off-
white solid: "H NMR (CD30D) & 8.48 (d, 1H, 4.8 Hz), 7.69 (td,1H, 9.2, 1.1 Hz), 7.68
(ddd, 1H, 8.8,4.4, 4.4 Hz), 4.34 (s, 2 H).

25 Typically, solution phase amide couplings may be used to form the
final product, but solid-phase synthesis by classical Merrifield techniques may be -
employed instead. The addition and removal of one or more protecting groups is also
typical practice.

_ Compounds having different groups at variable A can be prepared by

30 coupling alternative commercially available amino derivatives
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15 be admnistered first follow ng thronbus formation, and tissue

pl asm nogeneAsissvator or other plasm nogen activator is Regfhestaped

t hereafter. Typical .doses of thronbin inhibitors of the invention in
conbination wth other suitable anti-platelet agents, anticoagul ation
agents, or thronbolytic agents nay be the sane as thosg doseB oé 6hronbin

i nhibitors adnini stered without 20 coadministration of %B8FeMBREF003

anti-pl atel et agents, anticoagulatign ntN or thronbol ytic agents, or
may be substantially | ess that thos 2Uose of-t@ronbin inhibitors

adm ni stered w thout coadm nistration of died onal anti-pl atel'et agents,
anti coagul ati on agents, or thronbol ytic agentsy2 depending on a patient's

t herapeutic needs. 25 Conpounds having the gener’al structure wherein W X
and R3 have th agﬁye-%ggcriggg nmeani ngs. and A is fluoropyridyl, can be
prepared by r ¥38€ing08E WS 8818 P2 VREHESiDacuping procesiire Aessribed iy WN  H
with H2N N Y2céiglimgder conditions suitable for form ng am de bond between
the acid and the amne 5 Suitable carboxylic acid starting materials for X
WN H CH nmay be prepared according to t f il owi ng procedures descri bed
in Sanderson et al., WO 97/40024, speblific@l!lyyMethod 1 through step F and
correspondi ng Exanple I, Method 2 and corrt spd ding Exanple "Jill, Method
3 through step E and correspondi ng

Y2

5  to the carboxylic acid. Allernative amino derivatives and methods for preparing

aminG derivatives are known to those skilled in the art and described below.

HZN/\E>

1)

10 is commercially available.
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10 Exanple V, and Method 5 through step E and correspondi ng Exanpl e LXXXI I,
on pages 29-58 and 108-111, the contents of which are hﬁ)%l/ng% por at ed
by refer&8RI753A t ernatively, they may be prepared using 00/151
3- br ono- 6- net hyl pyrazi n-2-one-1- acetate (see Sanderson et al., WO
99/ 11267, conpound 7-4, pages 34-37 the contents of which are hereby
i ncorporated by reference, referenced as conmpound "A") 4 Regembeed®REnsati on
reaction withoy¥NH2, followed by saponification which |eads to the
correspondi ng aci d. Conpounds are then formed by reacting the carboxylic
acid with -37 WO @ 75134 as shov% bel%g.\ WAN H H2N r wherein § N H2N "
r- 11 PCT/ USOQ p14% 4,0¢ MGBBA 2 b3 S0, 007stuibBén _ RGN 1490 4
Decenber 2003 n D/EY f-er—exanpl-e, laqi&nb’net‘tﬁl‘-“?—“ﬂ uor opyri n/?—Y
(referenced as co \hmd ?% @ng%r I {1 uoropyridine deriv bk gs, in
order to formthe finiskedMPSHuEtsN 2 amiYionet hyl - 3-f1 uor opyri di n&'i s
prepared as follows: F H2/Pd-C N CN EtOH, 40 psi ( ':~ F

for example

5
NS 1) LDA,-78°C N DmMmepBa  NOS NG
| > I — |
: | Et.N
CHs S CH,
~ Pd/C, HCI § EtOH, 55 psi H,
N, N
 CH
_ and also for example
10
Ny onmerBa NOSNS LAk, SN
| 7Y | T | o
Y' 2 TMSCN, EtN Y 2%
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NH2 N 2HCI 5 Synthesis of 2-am nonethyl -3-fiuoropyridine begins with

catal yti i on.of 2-cyano-3-fluoropyridine (Sakanot em
Pharm §%P?£HH§%(2):565-571 (1985)) using palladi umon cgﬁﬁﬁﬁﬂ&HFgﬁh

provi des 2-am nonet hyl -3- fluoropyridine B as the dihydrochloride salt. The
coupling of 2-am nonethyl-3-fluoropyridine B and 3-(2, 2-

di fl uoro-2-(2-pyridyl)ethyl am no)-6-nmet hyl pyrazin- 2- onéLDeﬁ€BPP62%Q3d is
carried out in DVF usiHgleEDGhehGBT sand, ﬂtNBﬂhﬁb&ﬁhﬂﬂnoﬁﬂﬂ#&hﬁﬂeﬂ&n@@b@r
precipitates {he rHEW hwhlch is then purified by silica gel

chromat ography to give € title conpound as a slightly colored solid.
Conversion to its hydrochloride salt can be carried out by treating an
ethyl acetate solution with two equivq%ggrﬁ) 11M HC in ethyl acetate, 15
followed by filtration. 2-Am nonet hyl oropyrldlne (B) as a

di hydrochl-bride salt A stirred solution of 6.11 g (50.1 mmol ) of

2- cyano- 3- f | usFogtbi irhdih @maﬁu&%@ano

conc. HO was,hyd _Hoggﬁgﬁfd ov%r (20 1 90 ﬁy §$P§H&%§$%%8' bon at 40
psi for 16 h. 06~ 1 -3 " ‘lnn and the solvents
removed at reduced pressure. The resultlng solid was diluted with
acetonitrile and filtered to give 8.0 g of the title conpound as an off-
white solid: 'H NVR (CD3CD) 8 8.48 (d, 1H, 4.8 Hz), 7.69 (td,1H, 9.2, 1.1
Hz), 7.68 (ddd, 1H, 8.8, 4.4, 4.4 Hz), 4.34 (s, 2 H). 25 Typically, '

sol uti on phase am de couplings may be used to formthe final product, but
sol i d-phase synthesis by classical Merrifield techniques may be enployed

i nstead- The addition and renoval of one or nore protecting groups is also .
—typi-calt—practice:Conpoundshavi-ng-di-fferent—groups—at—variabte-Actan-be
prepared by 30 coupling alternative comercially avallable am no
derlvatlves =39 WO 00/75134 2Ni N1 Y| Y
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PCT/ US00115140 4 Decenber 2003 where Y1 and y2 are defined above, using the
coupl i ng_mgr ocedure described for coupling N H2N Y2 to the carboxylic
“acid. AYEPHAtPYe amino derivatives and methods for prepAftfggtdAsiar
am no derivatives are known to those skilled in the art and descri bed
below. 1) 10 is conmmercially avail able. WO 00/75134 redyuction 4 Decenber
2003 2) N~ Y2 1) MCPBANCN.J i 2 Y \Yl 2) TMSCN, EtS‘KI C?G}beéﬁﬁ%l e 51

ILA -78C 2) Me[,.<78C CH3 RCTI 140 HONy NL Y2 YL 1) MCPBA 2)
TMBCN,  Et 3N ....@id/ C @9&%%%@ psi ‘ -
o

O

N™ "Br 2) Diethyioxalate
© 14
DAST
] 9 N
N/ OE NaBH4 | _
: N OH
i F F EtOH A
12 1-3
CH, :
Triflic anhydride
=
tBu N iBu
l ~x
N OSO,CF3
F F NaN;
1-4 DMF
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CH3 and al so for exanple 10 CH3 N Y2 1) MCPBA NC NI Y2 LiAIHA HZN N 2 11" -1

1, T YdhohMoGh Et3N Y Y1 -41 WD 00/ 75134 PCTI USQQ | Sl4pctubsrender 2003
Unl ess otherw'se stated, all NVR determninations were nade using 400 VHz
field strength. EXAMPLE | 5 3-Fl uoro-2-pyridyl nmet hyl

-3-(2, 2-di fl uoro-2-(2-pyridyl)ethyl am no) 6- met hyl pyr azi n-

2- one- 1- acet ani de WD 00/ 75134 i~ | F F 4 Decenberd Depgmber 20081 / Et 20
2) Diethyl oxal ate J FF 1-2 Ot NaBH4 v
Hy /Pd-C |
\ - \N
NH,
| = EtOAc, 1 atm "
15 1-6
=~ NN Ph-CHj,
X | .
OFt  EtOH, 110°C
O A :

KOH/aq EtCH

S

1-8

\

The synthesis of the 2,2-difluoro-2- (2—pyndyl)ethylamme 1-6 involves
.generation of 2-lithiopyridine from 2-bromopyridine in ether, followed by reaction
with diethyl oxalate to give the 2-pyridylketoester 1-1. Treatment with excess
5> diethylaminosulfurtrifluoride provides ethyl difluoro-2-pyridylacetate 1-2 which is
. reduced without purification using sodium borohydride. The resulting 2,2-difluoro-2-
pyndylethanol 1-3 is purified by chromatography and converted to the corresponding
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Et OH 1-3 PCTIUSQQ 15140 CH3 tBu N tBu Triflic anhydride CH2Cl12 i \ N

. OSCRCF3 wh gh7dis# NaN3 DVF WO 00/ 75134 KOH aq Et OH PCT/ US§@tifshosfsadThe

synthesis of the 2,2-difluoro-2-(2-pyridyl)ethylam ne 1-6 invol ves
generation of 2- i t hi opyridine from 2-bronopyridine in ether, foll owed by
reaction wth diethyl oxalate to give the 2-pyridyl ketoester 1-11.

Treat ment wit C et h nosul furtrifl uori dé Beesmbes2@@hy|

di f 1 uor o- 2- pyﬁfﬁxﬁ g@?&tﬁ“ﬂ’c?ﬁxxﬂﬂ@ﬁ"gé% ‘51 RRt ¥’ et Eﬁ“%?ﬁqsf‘hﬁa?ﬁeon usi ng
sodi um bor ohy@hé chede ﬂiﬁkatene%dnttrﬂagdamﬂ} shdidm@zﬂeZn Mtdgﬁb@&hﬁﬂﬂuoﬂa 3.is
purified by chr o} conr d|n

00/ 75134 PCT/ DR R AR0 Y P0G AL bt ] | Keqycton
anhydri de andoftheazifie by paighytic H)/Chggmhplypnwldtbethfs_ Ehﬁhkmeé pyn’ﬂlymlqﬂmﬂﬂe
triflate is thegn treated with sodiumazide in DM to give 2 2-di fl uoro-2-

pyridyl ethyl azide 1-55 which is also purified by sili carég _
chromat ogr aphy. Reduct i andegpationef shis puiemal with£tpt BdbrayaronematiymripRovi des

the 2,2-difl ueﬁ@i-acd@atélﬁdﬂﬂtalu@ﬁélétﬂhm gn@s 461 3.EonasNsSEbiep.of this material
wthethyIBbrm%]ms 3/ ll
ethylamin ) pyrazm -2-one- 1-acetate |-7. Saponification of then
prov_ldes the intermediate 3-(2,2-difluoro-2-(2-pyridylethylamino)-6-methyl-pyrazin-
10 2-one-l-acetic acid 1-8.

EDC/HOAT
DMF/NMM

The coupling of 2-aminomethyl-3-fluoropyridine B and 3-(2,2-
-difluoro-2-(2-pyridylethylamino)-6-methylpyrazin-2-one- 1 -acetic acid 1-8 is carried
15 outin DMF using EDC, HOAT and N-methylmorpholine. Addition of water
precipitates the product which is then purified by silica gel chromatography to give
the title compound as a slightly colored solid. Conversion to its hydrochloride salt
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pyridyl) iy ap40) - 6- et hyl pyrazi n- 2- one-| - acetate 1-77. pSpRRMN it 1 on of
then provides the internedi Sateh | ami 1) - 6- et hy| in. 10

3-(2,2-di fluoro-2-(2-pyridyl)et yl am no) - 6- net hyl - pyr - _
Z-E)ne-l-acetic acid 1-8. FCH3 NON NNHZ + OH NI _BF F " EDC HOAT
DVF/ NMM 1-9 1-8 The coupling of 2-ani nomethyl -3-f| uqroﬂy@?@ﬁm@@% .
3-(2,2- dif| udig-becpoiedynui by patintgyancath yl @y etienslihidnpyitienieqdihalimts df 1Mcet i ¢
acid 1°8 is cafClpckisa aee&tezml%dwfﬁ@%}mg HOAT and "N-met hyl mor phol i ne.
Addi tion of water precipitates the product which is then purified by
silica gel chromatography to give the title conpound as a slightly col ored
sol i d. Conver skl 2-pyhidioNysragdioni de salt -45 WO 00/ 75134 PCTI USOQ’ ;_51ﬁ0
4 Decenber ;2003 can be carried oyt by freating.an etnyl acetate sotutio
with two edquival ents of ‘Rxﬁsﬂﬁdﬁu‘é‘f’% K @it@ﬁa,mwbp nigpyfifineimf00n.

Et hyl 2-pyri di mbydfoy ethtreat (78°C) undbr A was SHildd 85m3 drutd O Qi drlp. (210
mrol ) of 2-br %H?W:EH;E'ME h!:ﬁng%) a siow stream. After stirring in the cold for 30 min, the
solution was transferred over a 5 min period via two cannula into a 0°C stirred
solution of 100 mL (736 mmol) of diethyl oxalate in 1.0 L of dry ether under Ar.
10 After stimming for 2h in the cold, the reaction mixture was washed with 600 mL of sat -
NaHCOs, water, and brine. The solution was dried over MgS0, and the solvents

concentrated at reduced pressure to give a red o0il that was purified by 510,

chromatography (10 x 15 cm) using 174 16 35765 EiOAc-hexanes. The product-
i:ontaining fractions were concentrated at reduced pressure to afford 1-1 as a reddish

15 oil: "H NMR (CDCls) § 1.42 (t, 3H), 4.45-4.55 (m, 2H), 7.55-7.6 (m, 1H), 7.9-7.95
(m, 1H), 8.11 (d, 1H), 8.78 (d, 1H). o

Ethy! difluoro-2-pyridylacetate (1-2).

A stirred solution of 22 g (123 mmol) of ethyl 2-pyridinoylformate 1-]1

20 and 75 g (465 mmol) of diethylaminosulfurtrifluoride (DAST) were heated to 55°C
under Ar overnight. Because the reaction was not complete, 5 g additional DAST was
added, and the reaction heated for an additional 24 h. The reaction mixture was
cooled to t, and poured very slowly into a stirred mixture of 1 kg of ice, 400 mL of
ethyl acetate and 500 mL of sat. NaHCOs3. After the addition, the mixture w'as

25 basified by the addition of solid NaHCOs. The aqueous layer was extracted with
EtOAc, and the combined organic layers washed with sat. NaHCOs, brine, dried over
Na,S0, and the solvents concentrated at reduced pressure to give 1-2 as a brown oil:
"H NMR (CDCl3) 6 1.35 (1, 3H), 4.35-4.4 (m, 2H), 7.4-7.45 (m, 1H), 7.75 (d, 1H),
7.95 (d, 1H), 8.45 (g, 1H).

30

- 2,2-Diftuoro-2-(2-pyridvlethanol (1-3).

To a stirred solution of 19.5 g (97 mmol) of ethy! difluoro-2-
pyridylacctate 1-2 in 200 mL of absolute ethano) at 0°C was added 4.42 g (116 mmol)
of sodium borohydride in small portions. After 30 min, the reaction was quenched by

35 the addition of S0 mL of sat. NH;Cl. The reaction mixture was concentrated at -
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~ L of dry ether at -78C under Ar was added 85 nlL of a 2.5 Msolution of n-
butyllithiumin hexane in a slow stream After stirring in the cold for 30
. mn, thewoyehsision was transferred over a 5 mn period vigerugsgaanul a into
a 0C stirred solution of 100 nL (736 mmol) of diethyl oxalate in 1.0 L of
dry ether under Ar. 10 After stirring for 2h in the cold, Lhe reaction
m xture was washed with 600 nL of sat. NaHCO3, water, rine. e
solution was dried over MgSO4 and t he sol vents concen?‘;tg?cee&"%‘?rgobguced
pressure to gireducadpedswt knd Hetresidse paritibhebbdiwesi 00 rﬁhbﬂemypﬂ:&@&mﬁd(séi)

- I T f tions
Wer e concent 1 AEIC0 THE R IE R A NANES RE BN Wi i e e B - O
NVR (CDO 3). S alld@mntra@m)at regiugRl pre§iird 1) 2124 brofvbail thabwénpurifiel)on SIO9¢ 7o 95
(m 1H), 8.11 mcmsmgﬁ%mc_%n% Ehinet rdliebiilog aﬁnﬁgéﬁed%%ég%%&

(1-2). A sti I on of noy Sor mat e

1-1 20 and 751“55%%53%5% Wﬂ@rcom@mﬁnmrﬁqwe@uwmrm rr¢¢lp%£bpﬂe$@rf( BB 1-Bemse
heat ed t o 55C a beigietryAsalliay e6lid: dHtNMlB@EIBQWSB@(trﬁ@C%IlgH# a8, 719t 7 dgoi. t@oﬁgle

5 addi ti onal e eate or an additi

24gh The reac ﬁ?yﬁ&qggﬂagwggglé’& t6tl arr’d%poured very slowy into a
stirred mxture of 1 kg of ice, 400 nilL of ethyl acetate and 500 niL of
sat. NaHOD3. Afbe¥inlhe.2 iRbHEhalARiGRyOFSAY | ed DY Lhe

addition of sollTd NaHCOS. 20U o= &e, and
the conbi "€d organic Iay@és\hﬁ%%duwftﬁf t(31'ﬁ\lavmk30f2)21dn@uordf2r(éd over

Na2SO4 and th ﬁmywanhﬁolqomﬁ\@ Batqumtmfn%guﬁe% Blt@ﬁﬁy!&?nkﬁq)%\ﬁ }4¢pas a
?lr_';) Wn70|7|5 - T%Wréa%%gg]c c&lﬁalﬂg')al ‘géﬁ.‘surl(_%r Ai%as aé@;dg(() mL (472m§0%0%§ ?
2-Di fluoro-2- (mfmn/anmhgleﬂmwme (Alfte3)1h, T Tmmazﬁ:bnMa@%ﬂ?fHN?tk%)D@%@ émﬁne( 97
Ql, absol u n
2t 0C vas. adacof s i Bl ALl ucd (Lo hatin g8t FERiime e SBFcons.
After 30 M, @wewé@tm drheEbraggignshied 2by brem oheoaddiinatehwinh 2EQd1FILbun§zI-

t. NHAC. Theesns mmmw@c §sant, a8y a4.7-5460, W8 0P3s (P12,
I?’aCTI uUs0oo115140 é()% efrﬁ:a)l%hh) 085(d 1H). 5y ( m? 54@0 ) SZ f!ﬂ

2.2-Difluoro-2-(2-pyridyl)ethylazide (1-5).

20 To a stirred solution of 5.5 g of 2,2-difluoro-2-(2-pyridyhethyl
trifluoromethanesulfonate 1-4 in 70 mL of DMF was added 6.74 g (104 mmo}) of
sodium azide under Ar. The mixture was heated to 60°C overnight. A second batch

was run in the same manner, and after cooling to rt, both reactions were poured into
600 mL of water, and extracted with 3 x 500 mL of ether. The combined extracts

25  were washed with brine, dried over Na;SO4 and concentrated at reduced pressure to
give an oil that was purified by Si0, (10 x 6 cm) using hexane 1:3 EtOAc-hexane and
1:1 EtOAc-hexane. The product-containing fractions were concentrated at reduced
pressure 10 give ]-5 as a yellow oil: '"H NMR (CDCls) 8 4.05 (1, 2H), 7.4-7.45 (m,
1H), 7.73 (d, 1H), 7.83-7.89 (m, 1H), 8.67 (d, 1H).

30 |
2.2-Difluoro-2-(2-pyridylethylamine (1-6).

A stirred solution of 100 mg of 2,2-difluoro-2-(2-pyridyl)ethylazide 1-

6 was hydrogenated in 10 mL of ethyl acetate over 100 mg of 10% palladium on
carbon using a balloon for 1 h. The catalyst was removed by filtration and the

35  solvents removed at reduced pressure. A total of 1.8 g (9.7 mmol) of the azide was
-47 -



reduced pressure and the residue partitioned between 500 nL of ethyl
acetate and sat. NaHCO3. The organic | ayer was washed with water, brine,

and dri esloovesisNa2SO4 and concentrated at reduced press®CEUHYIIHL a brown .

oil that was purified on SiQ2 (10 x 17 cn) using 1:1 Et CAc- hexane. After
re- chromat ographi ng the m xed fractions, 5 all .clean fractions were

combi ned and concentrated at reduced pressure, giVving h-$}5h i ge

(m 10y 7. 73 vhEed pynd Ialyordu orkive Bt liy of B¢ i s g
2- pyri dyl) et hyH, 82 Hi)ud:80 met i 7es UL T HopUoB((d; WY, 8. L01z],07.37-3 80 tmedHy,@.44 | on
of 5 g (31.4 f 18 fl uokon2- (2 pyridyl)ethanol 1-33 and 9.69 g
(47.2 mol )--om!}iﬁ-lgiqﬁ?ﬁ&’%ldy -’r‘ngphyl pyridine in 110 nL of nethyl ene
chloride at -78.C under Ar was added 7.93 nL (47.2 mol) of triflic

anhydri de 8r ofnig 8-(2&-difiuoto-h(2-pyredylethglrinom e eyl pytazch( WH)-B-cbe A -adetané

pentane and fjhiered. The filtrate was concentrated and treated again with

pentane and fi ) C @ = br own
oil, contaminated wth 2 eldtionelbutdye (4l mmelypip3.2idifleaso-21@- NVR (CDC13) S

5.12 (t, 2H), 3 A ) 386¢ 4 ; 2 (d,
32 1, 2 it o ik 08 g Sl ey

et hyl e (1-5). 20 To ¢

of 5.5 g of 2.0°Pedriqetith yaphee d;s%?éy&)'%eﬁwed M)DFPr%rabmwarﬁégi|t%ﬁ&@dl- 44
in 70 nL ab El\rsmgs)famgg@é Ghé feaglidrl Ods azsmbmrmé% alﬁﬂﬁklﬂéﬁh’cﬁéiv% mmacBaLwﬂ The
m xture was heat to over.ni ght eco atch was.ruyn i e sane
manner, and ‘a ﬁg aYf ‘H@Shf%w}tﬁ,ig%’oﬁﬁﬁ@é@ﬁg Sa%?tg.!mpgﬂ(wqﬁ{}%& Wébg nmL of
wat er -, and exbriamised ethiyl icetitec B0comibiodd aighec laygtsewarodhiediocerddp8@etmi 25 - -

preasire to  Gytar g QRed iaste? (BBl an i R B bERRRE e
1: 3 Et OAc- hexaie: bwing 59:5¢ hermadtReicalneiveThe tige sompounsostagatd yrilobr sadidi ol
were concentr aiiae @pCEFseed §d,m§5§.$m§?,t7caog@,\1ﬁ, 1931357 88 Y& I W hb), 783 NWR
(CDA3) S 4.05 (t 2H}h, 7.4-7.45 gm g% '7?’%}%’ 1H), '7.83-7.89°(m 1H),
8.67 (d, IH. '3t 68oUB, fi7dds-dHD. §-31 ity K} et 2 A5 85L TalsbpHzd
sol ution of 10024y, oH, 2.1248) £.h uey, 613 (29 pys Iyl EENy| azide 1- 6 was
hydrogenated in 10 nL of ethyl acetate over 100 ng of 10% pal | adi um on
carbon using a balloon for I h. The catal yst was renoved by filtration and
t he _ 3-(2,2-Difluoro-2-(2-pyridylethylamino)-6-methylpyrazin(1H)-2-one- 1 -acetic acid (1-

20 8). ,

To a stirred solution of 9.67 g (27.5 mmol) of ethyl 3-(2,2-difluoro-2-

{2-pyridylethylamino)-6-methylpyrazin{1H)-2-one-1-acetate in 100 mL of methanol
was added 8.58 g (153.0 mmol) of potassium hydroxide in 20 mL of water. After 1 h,
the solution was concentrated at reduced pressure, and the residue dissolved in 25 mL
25  of water. This solution was acidified to pH =7 using 1.3 M HC}, and concentrated at
reduced pressure to give a yellow solid containing potassium chioride and the title
compound: 'H NMR (CDsOD) & 8.65 (d, 1H, 4.7 Hz), 7.95 (1d,1H, 7.9, 1.8 Hz), 7.72-
7.74 (m, 1H), 7.50-7.54 (m, 1H), 6.64 (d, 1H, 1.09 Hz), 4.78 (s, 2H), 4.31 (1, 2H, 14.1
Hz), 2.16 (s, 3H).
30
3-Fluoro-2-pyridyimethyl-3-(2,2-difluoro-2-(2-pyridyl)ethylamino)-6-methylpyrazin-
2-one-1-acetamide (1-9).
" A stirred solution of 300.1 g (0.418 mmol) of 3-(2,2-difluoro-2-(2-
pyridylethylamino)-6-methylpyrazin(1H)-2-one-1-acetic acid 1-8 and 99 mg .(0.501
35  mmol) 2-aminomethyl-3-fluoropyridine B dihydrochloride in 3 mL of DMF was
-48 -




RS,

35 solvents renoved at reduced pressure. Atotal of 1.8 g (9.7 mol) of the
azide was -47 WO 00/ 75134 PCTI USOOL115140 4 Decenber 2003 @g%ﬁ@gﬂ usi ng
this pro¥e8ufd34 o give 1-6 as a yellow oil: 'H NVR (cDal 3T (d, 1H,
4.2 Hz), 7.82 (td,1H, 7.7, 1.7 Hz), 7.68 (d, IH 8.1 Hz), 7.37-7.40 (m
1H), 3.44 (t, 2 H 14.3 Hz), 1.41 (br s, 2H). 5 Ethyl

3-(2, 2-di fl uoro-2-(2-pyridyl et hyl am no) - 6- meth I 4December20

1H) - 2- 7 f
D o o 33080 @ﬁ*‘%o@ 2R oD SR i s 20 2B et i ang g (£
3- br ono- 6- net mrhqziyp rietifylamning. Adiee stirmirgdet htiethmslahbawda temojzecsatccaiwcd
seal ed tube ogyﬁgsahghtrhwe%ﬁngﬂ@te ofi Y nﬁtea%ﬁuﬁap)ﬁéc %s% 9'5% The

reacti on was oncent rate resi ue WwWas acet at e,
washed wi'th 13%HGEE heaqeaows ygebarkwaghedwibnd @mgnw w!xl ﬁcgatepa‘hm ons of

et hyl acet gt e.cohbfhed QRINMER Y& Gaé rib Ay Ry Mgfmpar@rm@gbwﬁ@srre%&@at%tﬂmehhe
sol vents renoved at reduced essur ive

chr omat ogr aph&@ESENe 1SBYS aﬂs‘]'ﬁ‘(‘j%ﬁa rﬂ'@ﬁ"gﬁré‘p@?cgﬂgk% “@i“\gé’\g/asn@l‘?‘ﬁqr@‘
conpound as a NaDH tggiveahe SO cdmpbihdlas: Mlkd:\’ye(l@@‘tiﬁ):i ‘S| BIMI (CDICH1 B18.64. 8 Hz)
o3 (br 1, 1o tbeghd bl Hhad Hickdo L afnb 3o 10 40 ey )
7.1 Hz), 2. 11 @9 (dgﬂ{)HS]_O 9d0. {8 1 3izpy 7.20 Q)erl)H) 7.37 {m, 2H), 7.23 (ddd, IH, 86 4.3,
3-(2,2-Di fIbU0r403 Bizf, PYed, Om etghyi)aaba%r gGmEd; Bmzyaf W{snﬁﬁw %f(@lgfzh}%lﬁﬁ etic

acid (1- 20 8) Sol t
3-(2,2-difl uor106§2)§(3?-{5 r%%gyh‘le%ﬁy ) Fas%a %8¢
~am no) - 6- met hyl pyrazi n(Iebnvzfmemuha@myamhlom.a&@m canlbeafirredtdua by lreativgsa

~added 858" g (digfimgsm&n \/\H{h %%I\{a CHIS fq{@ﬁ gl%ggnndsé)?angng)?lowg EJESI dAf ter 1

h, the solutionh was concentr educed ue
di ssol ved i n 2Z®nefntragowyf H/\HM;R (CIT)laﬁDE))§c$I Ut o, M@Hﬂhlsfﬁﬁe(ddtkﬁ&-? 3.3%7 using

1.3 MHCL 15anch£«)0glqsraawlﬁdo@ts 9r@@md895&§ﬁum te '98‘*168 W ig@'s;g
cont ai ni ng pot assi um chI orid conpou
8.65 (d, IH 4 1#} (my. %7(%(44-41147591 7?2%&)%&}58 G 117129971117)44@3§3 2H), 4.

7.50-7.54 (m @HH, 636%)(444 W0H1109 1) 2.29(d8H 9.3 1)), 4.31 (t, 2H, 14 1
Hz), 2.16 (s, 3H). :
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30 3-Fluoro-2-pyridyl methyl-3-(2,2 -di
quoro 2-(2-pyridyl)ethylam no)-6-nethyl pyrazin- 2=one-I|-acetam de (1-9).
----, WO00/7518d st i rred solution of 300.1 g (0.418 mmol ) PF&T/US00/15140
3- (2, 2- di #l uor o- 2- ( 2-
pyri dyl et hyl am no) - 6- net hyl pyrazi n(1H)--2-one-|-acetic acid 11-88 and 99 ny
.(0.501 35 mmol) 2-am nonet hyl - 3-fl uoropyridine B di hydrechl (ﬁd%ogn 3 n1_
of DVF was -48 WD 00/ 75134 PCTI USOO' 15¢ égﬁéﬁecenber 2003 a d
(0.26 mmol ). of EDC, -35.0 ng (076 nmol) o and304rrg(30_mm|)of
triethylamne. After stirring for 1 d, the volatiles were renoved at '
reduced presFaliewinbhe b wstsldtgcrdeatbew aW¥Sordhirdl e,
washed with-. 5%) NaH%S a)Ehss d the aqueous Iayer bagimégﬁlg\dae&mha[ﬁ&%gﬂpcor ?%ﬁgs of
et hyl acet at e ~—Hhé Citicins - A and t he
sol vents ré&noved at reduced pressure to give an orI that was
chromat ogr aphed on Si O 2 using 95 5 chloroform MeOH to give the title

conpound as a pal eQyellow solid: '"H NVR (CDC13) 8 8.67 (gﬁj 111, 7, 4.8
Hz), 8.31 (ddd, 1% 13, 46Hz) 7081(d H, 17 7, 3\& 7.69
(ddd, 1H, 09, &t9 ). BAMHLD 7& , _1H,
8.6, 43, 10 4.3 Hz) ! 6. 75+(dca1 r@;)t 6DBE ( br Eto 1HY6. 3~Fz) Ot 73
(s, 2H), 4.63 (dd, 29 1.6 Hz) 4 37 (td, 2H, 14.2, &5 k&), 2.25 (d,
3H, 0.9 Hz Conversion to the di hydrochioride salt can be carried out by
treating a dioxane sol utron with two equivalents of 4.0 MHO in dioxane,

fol |l owed by concentrati e 'H NVR (CD3CD) 8 8.71 (br d, 1P, 4 , 8.56
(dd 1H 0 9 52_ﬂ 15+Hz'\§) 5 Nwzd rP'rOH 0 9 N%C? EPO5 d d, 1H -
7.3 Hz) 668(d 1H 0.9 e4 88(s 2H) 4.74 9,@ .3 4p), 4.44

(t, 2H, 14.4 Hz), 2.25 (d, 3H, 0:8 Hz). WD 00/7513 4 PCTI 00755140 4

Decenber 2003

= | TEA
- N ©
24 + N NH, 1d.120‘C
0 PhCH;:EtOH
(3:1)
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Fol l owi ng the synthesis described bel ow, a chloropyrazinone derivative of
conpound 1-9 was reared. 5 0 EtOy -, HCl H2N O HCl 2-2 --- -~ HOAc 2-4 +
- EXAMPLE waaws18Et BDPCE W C1 N NH2 F F POBr3 OEt DCE TEACT/US@W/1S0C

PhCH3: EtOH (3:1) FF O2-5 EtO0 221 0 2-4 Okt Okt 0 OR

4 December 2003
NCS Cl
26 —— > [0 ] '\{/U
N N
DCE N NJ\W OFEt
F F H O
2-6

J KOH, MeOH

F o
2-7
EDC, HOAT, DMF, TEA | 1y IN\
=
T T s
Y

Ethyl N-(ethyl carboxymethyloxamate (2-1)
5  Toasuspension of ethyl glycinesHC! (38.4 g, 275 mmol ) in 1,2-dichloroethane (360
mL) was added tricthylamine (77.0 mL, 550 mmol) at room temperature. After

-5 -



-50 WO 00/ 75134 EDC, HOAT, DMF, TEA PCTI USO0I 1514D Ethyl N-(ethyl

car boxynet hyl ) oxamate (2-1) 5 To a suspension of ethyl glycineHC (38.4 g,
275 mmol Wwoier7sk3L- di.chl oroet hane (360 nlL) was added tri etaylugot/rsa4q 77. 0
nm., 550 nmmol) at roemtenperature. After -51 WO 00/75134 PCT/USOQ 15140 4
Decenber 2003 stirring for 30 mnutes the heterogenous m xture was cool ed
to O C and ethyl oxalyl chloride (30.3 nL, 275 nol) V\@@e% r(%Pva se
over the course. of g, 25 Upon conpletion of the addition, L cool1ng bath
was renoved antPR&IG Qé?‘“ﬁﬁs%h%ﬁtrpgffws MK BAF Ferigsiodt @r@d@&"éﬂ oxaiv .

The reacti on wetortidd (30Sdnly 275 mBI) &¥as (dBEN Slopwisea@r 1B @omsd YER SUpsRAr at ed.
The aqueous Iaé/ Mas, ed with,2 portions of  di chI or onet hane, (250

nL). The combi hed orga‘ﬁqﬁ V\@@g?'é tl\'}\%?(éOIWégﬂgﬁwﬁﬁ Fenaygd and th F 2BOURRY2S $BFEbned
by brine (250 atirpomdempetatovecovely S Birecresaivnevds dilubd Wwith Fae(230 miQ) dndARd

E:Q?E)O\Q?rsret f}ﬁ;f)ﬂla%ér& ?% gé{%fpnfﬁ%ﬁcﬁj lt%ﬁm& 3%‘)9(%};10%9‘”%% {F BB on of the
oxamat e (84. 0 gchlanomeihae) (230 mij nTiae pampmdlorg@molam): weeeswasheltieith water
am noacet al dEh&ZGG rﬁh.)”f(ﬁtoméh B3Rl (240 LY, diedber MERO, ah c@rf&@mpﬂé& i

stirring overnight omténperature, the reaction mxture

concent ?at ed t%‘% ‘gﬁ‘l‘&s tgkenrjEecyy pniothe SeXtek sl urry was di I ut ed with
2-propanol (300 nL) and the solid 15 was broken up with a spatula.
F|Itrat|on(gff1qr d i _ th an addltlgn\a;:a
ortion of oJor: PV a e AT A =¥asa e

h| gh vacuum t oTaﬁfsghlaoabf gthtoxgmamq&@cg i4d4 Zrﬁndlzgl BR- ﬁrogano} t*jﬂom@ whsCDCl 3)

8 7 82 (br S, éd@ed aZ‘nMeé Qfdegy%______

(t, '3 H 7. k&l)mﬂEPWP@I WQP@%y@par@me,lthp reacyore nlixtarceyatcondedrdied 10 A
sol ution of t hevicsrhgeoil 8hiStifick A3y WRldlluted With 358 dafola8hEmi §9% Hekondnd

conc. 15 was broken up with a spatula. Filtration afforded a solid which was further rinsed
with an additional portion of 2-propanol. Removal of residual 2-propanol was
accomplished via high vacuum to afford a light orange solid 2-2. (89.8 g): '"HNMR
(CDCl3) 8 7.82 (br s, 1H), 7.50 (br s, 1H), 4.41 (¢, IH, 5.3 Hz), 4.24 (q.2H, 7.1 Hz),
4.09 (d, 2H, 5.9 Hz), 3.47 (dd, 2H, 5.3, 6.2 Hz), 3.40 (s, 6H), 1.30 (1, 3 H, 7.1 Hz).

20

Ethyl 3-hydroxypyrazin(1H)-2-one-1-acetate (2-3)
A solution of the oxamide (89.8 g, 343 mmol) 2-2, acetic acid (400 mL), and conc.
HCI (2 mL) was heated to reflux. After 1 h the black reaction was concentrated to a
thick oil (high vacuum employed to ensure cbmplete removal of AcOH) which was
25  diluted with EtOH (150 mL) and MeOH (150 mL). Scraping the thick black oil with
a spatula induced precipitation of the product. The MeOH was removed via rotary
cVaporation and the remaining slurry was filtered and rinsed with EtOH (200 mL) to
deliver a tan solid. Recrystallization from refluxing FIOH (300 mL) afforded an off-
white powder 2-3: '"H NMR (CD50D) & 6.50 (d, 1H, 5.9 Hz), 6.36 (d, IH, 5.9 Hz),
30 4.58(s, 2H), 4.23 (q, 2H, 7.1 Hz), 1.28 (t, 3 H, 7.1 Hz). Further crude dione could be
obtained upon concentration of the mother liquor.

Ethy] 3-bromopyrazin({1H)-2-one-1-acetate (2-4)

St b e e, o




HC (2 nL) was heated to reflux. After 1 h the bI ack reacti on was
concentrated to a thick oil (high vacuum enpl oyed to ensure conpl ete

. renoval B0 @GSHKE which was 25 diluted with EtOH (150 nl) ROWUSMEDF4¢ 150 ni) .
Scraping the thick black oil with a spatula induced precipitation of the
product. The MeOH was renoved via rotary evaporation and the renaining
slurry was filtered and rinsed with EtOH (200 L) to g%\éerqeaz‘t’eﬂg sol id.
Recrystallization fromrefluxing EtOH (300 nL) afforde ol te

powder 2-3: ' H AIRIQrCEIED)Y@OoRYB0azinhne XR5.0%, 926mmol 52-3Gnd ghodphordas 9 Hz) , 30
4.58 (s, 2H), AyB3nlide (331 g, 132 nkiRd) 114-12?8d1(:lt110rc§:lﬂdﬁc (2sh @w?ﬁw ela% gﬁﬁﬁde

di ld b t ai ned upon _conceéntration
3I E?ﬁnﬁofam ne‘“iflt%‘f% ‘éﬁéca}ﬂla&é}'&v@ Vgs Ugated yrithenipgy. ?“311@@3 mlmﬂlsamd 4

Decenber 2003 fomsornammmefwatsfaﬂutaad»mmﬁ@mmﬁﬂﬁarfd%ﬁclﬁoﬁme’d% mr)]{'%5o

b I chl or oet
T hashegt odn LS PIER P aled indyfle aqiibud Bt v bokk wesed WEIOASAD &l w L h
sat. ag.- Na2CQ@0(R50Tht pormbitied biganied wef@dridd(MIS@,) Nindtcehcennateddd bive o dM th

and-the - aquooyntudh B QIRPR Ufadyht ol blarme oifiop P53 50 2.6 SR e
gpgamgsa\?\;?guéﬂ%é%( T 5E)H. 4Rd 2o R @8 Hﬂe‘tﬁtﬂ;) di-6e(sa2Hp 127 (M7 . as
(ooa ) 08 5 Ly e e 2 TH a2ty aceb (o, 2Hy b 57
(g, 2H, 712 Hz), 1.31 (t, 3 H 7.2 Hz). 10 Ethyl 3-(2 2-difluoro-2 '
2. pyri dyl et hy|EmnopoY 63kioR{ A1) 1ri@Peml1ARRE Y (Ao ok IUHLI:09. 59T 4. 80

| f | f dyTr)etny 24—t (3074 ol ) of
Ry e A LR 34508 T obs 2 Aybrosh A Byt o AT

one- 1- acet ate(294mvasl)h>éamnwmmk2.ad@93ng eBsPdne) 1R OMSERbSIHzih( HéZ
S con entrated and t he

I 1 d f et.han g~r.eacti,o
sfes;[ gugec\gs p?ljrn'iérl acgtﬁ%dg—%e‘?as hcal t%rll%@ %r‘r’éfiﬁ%m%&]%f aogq{ng big 12vahefte
aqueous | dyer and4 b ok akhohad Thwreta‘mndn pmstcommtrmf:ddnd:hieomm\hmmtﬂi@d
conbi ned or ganebwded¥idhionhlethaf] hﬁ(ﬁs:ﬂ\’% NI AAGhESs I RA8 Badi SRS At

reduced pressure to give an 0|
P with 4 portions of dichloromethane. The combined organic layers were dried over

MgSO, and the solvents removed at reduced pressure to give an oil that was
chromatographed on SiO, using 60:40 to 40:60 hexane-EtOAc to give 2-5 as a yellow

20  solid: '"H NMR (CDCls) & 8.67 (dd, 1H, 4.8,0.7 Hz), 7.8} (ddd,1H, 7.8, 7.8, 1.7 Hz),
7.69 (dd, 1H, 7.8, 1 Hz), 7.38 (dd, 1H, 5.1, 7.0 Hz), 6.86 (d, 1H, 4.8 Hz), 6.54 (brt,
1H, 5.9 Hz), 6.40 (d, IH, 4.6 Hz), 4.54 (s, 2H), 4.38 (1d, 2H, 14.0, 641—12) 4.24 (q,
2H,7.1Hz), 1.29 (t, 3H, 7.1 Hz).

25  Ethyl 3-(2,2-difluoro- 2-(2—pyndylethylammo) 6-chloropyrazin(1H)-2-one-1-acetate
(2-6}
To a stirred solution of 6.81 g (20.1 mmol) of ethyl 3-(2,2-difluoro-2-(2-
pyridylethylamino)pyrazin(1H)-2-one-1-acetate 2-5 and 2.42 g (18.1 mmol) of N-
chiorosuccinimide in 100 mL of 1,2-dichloroethane was heated to reflux. An

30 . additional 242 mg (1.81 mmol) and 75 mg (0.56 mmol) of NCS were added to the
reaction mixture after 1 h and 1.5 h, respectively. After 2.5 h total, the solution was
cooled 1o room temperature and partitioned between dichloromethane (150 mL) and
sat. ag. NaHCOs (200 mL). The layers were separated and the aqueous phase was
backwashed with dichloromethane (2 x 200 mL). The combined organic layers were
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chr omat ogr aphed on Si @2 using 60:40 to 40: 60 hexane-Et OAc to give 2=5 as a

yel low 20 solid: 'HNVR (CDOI3) S 8.67 (dd, IH, 4.8, 0.7 Hz), 7.81 (ddd, 1H,
7.8, 7.8WO007/5K¥), -7.69 (dd, IH 7.8, 1 Hz), 7.38 (dd, IMT/BSOD/iSIA00 Hz),
6.86 (d, 1H 4.8 Hz), 6.54 (br t, 1H 5.9 Hz), 6.40 (d, 1H, 4.6 Hz), 4.54
(s, 2H). 4.38 (td, 2H 14.0, 6.4 Hz), 4.24 (q, 2H 7.1 Hz). 1.29 (t. 3 H
7.1 Hz). 25 Ethyl 3-(2,2-difluoro-2-(2-pyridyleth

yl ani no) - 6- chl or opyr azi ngSH) 2-one-l-acetate (2-6) TotPLWPRILYS ution
of 6.81 g (20.d0emhenen MeSCeuhg the3oluiop cdidenuaied 1@a ¢Glme of 10 mL. This liquid

pyri dyl et Y| araekREN ATk b %s%sﬁcéiuﬁ,ﬁ%hléfgﬁn@c?wﬁﬁ 6539 9158459l -HIRP! )

of N- chl orosucc1 ni de i

e x50 18 Gtk 45 YUY itk 1Y BRIRIE DTN A B8 (G T, 6 o Bz (daf 1HES
were added to the.7,re@elz),am @xLEreo m‘zl)emo](da #1d4.8; P3 Iyz) f@@&cm)’g'%

S 7,58 b SR AL o688 B P R e o )

The | ayers werle3ddpat dmd and the aqueous phase was backwashed wi t h
di chl oronet hane (2 x 200 nlL). The conbined organic |ayers were -53 WD
00/ 75134 PCTI LéS 5140 4 Decenber 2003 dried over h S and the sol ution
concentrated 6%t PAINAR0-25¢2 ¥ priey] -pes

Si2 colum a eI ut th (?%%5 é(& exaneEtOAc to |ve 2 66 as a
yel | ow sol i d: ‘?% ° g ¥ (gmmpy) of thy! 3p2y-difiugre-3- | H 7.7,
Z H)7 é ggl-liﬂ% b p?nﬁy(ed@r]arihh‘lp) 6?—)c910|ﬁ>)yraz(?n(4ﬂ%—(2dﬂ1,e I-ktetfe 9-6 1%&@0?@)01’ rﬁet%@ncgl_l;)
f )

4.26 (q, 2H, 7“’% Fﬁ'@o%qmm@% f@"i‘* %"‘SS%’”{W’W? NE?F% hzlh%éoluhon -
“TYYridytethytawismhs) ﬁe@m@ﬂeﬁyuaﬁg o¢ricHHCY; mesoneatmtedat mﬁud:d pedkhre Toa
tirred sol uti X
T S A ) SN M LA A 1
nethanol was AP} % §.6¢ (fndd)4- Bz} (- By(ddddHad i i hy HXT.8@(d,Af t er
3 h the sqiutig 3@\@&)@@@&'9@ siowﬁz 6780&81Hﬁ4gggﬁ%‘}nfk'§'7 A, %ﬁdls

0

concentrat ed reduced pressure (azeotrope Wt
solid containi‘ng potassium chloride and 2-7:

-Fiuoro—Z—pyndylmethyl 3-(2,2-difluoro- 2- (2-pyridyl)ethylamino)- 6 chloropyrazm—
2-one-1-acetamide (2-8)

20 A stirred solution of 330 mg (0.536 mmol) of 3-(2,2-difluoro-2-(2-
pyridylethylamino)-6-chloropyrazin(1H)-2-one-I-acetic acid 2-7 and 160 mg (0.805
mmol} 2-aminomethyl-3-fluoropyridine dihydrochloride in 2 mL of DMF was added
128 mg (0.67 mmol) of EDC, 91 mg (0.67 mmol) of HOAT and 0.30 mL (2.1 mmot)
triethylamine. After stirring overnite, 80 mg of 2-aminomethyl-3-fluoropyridine

25  dihydrochloride, 128 mg of EDC, 91 mg of HOAT and 0.08 mL (2.1 mmol)
triethylamine were added. The reaction was stirred for an additionat 24 h and the
volatiles were removed en vacuo. The residue was diluted with sat. aq. NaHCO; (10
mL) and water (15 mL) and filtered to afford a tan solid. This material was
chromatographed on SiO; using 1:99 to 5:95 MeOH-CH,Cl, to give a yellow solid 2-

30 8:'H NMR (CDCly) 6 8.67 (d, 1H, 4.6 Hz), 8.32 (d, 1H, 4.6 Hz), 7.81 (dd,1H, 7.8,
6.4 Hz), 7.69 (d, 1H, 7.8 Hz), 7.41-7.37 (m, 2H), 7.27-7.22 (m, 2H), 6.97 (s, 1H), 6.49
(brt,'1H, 6.0 Hz), 4.93 (s, 2H), 4.66 (d, 21, 4.0 Hz), 4.38 (1d, 2H, 13.9, 6.5 Hz). 2-8
is also named 2-{3-[(2,2-difluoro-2-(2-pyridyl)ethyl )Jamino]-6-chloro-2-
oxohydropyrazinyl }-N-{(3-fluoro(2-pyridy!))methyl]-acetamide. Conversion to the
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"H NMR (CD30OD) 8 8.64 (d, IH 4.8 Hz), 7.93 (ddd,1H, 7.7, 7.7, 15Hz),
7.70 (d 15 1H, 8.0 Hz), 7.49 (dd, 1H, 52, 7.4 Hz), 6.80 Fq .67 (s

© 2H), 4. WORUTSIB4 13,9 Hz). 3-Fl uoro-2-pyridyl methyl - %EIUEO‘H o

uor o- 2- (2- pyri dyl ) et hyl am no) - 6- chl oropyrazi n- 2-one-| - acet amde (2-8) 20 A

stirred solution of 330 ng (0.536 nmol) of 3-(2,2-dif|uoro 2-(2-

pyri dyl et hyl am no) - 6- chl or opyr azin(1lH)-2-one-1-acetic } eﬁn I.aﬂg)?’lGO ny
ein mL of

(0. 805 rrm)l)h r’r}' ge ﬁ’ﬁ&l uor op r|d| nt, di hydrochl or |
DVE was added DY958nigg %?%07'1“ 915“66f bcdﬂmngrfﬁepmdewmﬁwmyWeﬁwmm
0.30 nL (2.1 mntbkr)zatntgrmﬁ‘t hiytiaof neM KET eretﬁ)tllabéthﬂagfdm\éﬁvéﬁ' ﬂiﬁhr:ﬁﬁn”@l @JfMﬁ am

nomet hyl -3-fl i | e

HOAT and 0. 08 (gg??@“d’ Ird 1Ay ?%%%9@4 Ih‘e&é’ SadulE. éﬁﬁ%?%%{?
stirred for anddtdBdileial. SQaddui aHd4 8he 8, %0/t 1.65 (A1 H, §.6/ThY ¢T4)ef8Vaguo.
The residu d { 0 and water (15 nL) and
filtered tg ??gr%bgtfgﬁwéoﬂ @ahflh?g Hrgagrg:g@r 6111 13 omat ographed on Si 02
using 1:99 to 5:95 MeOHCH2A .? to give a yeIIow SO|Id 2 30 8 "H NWR
(CDC13) S 8.67 (d, IH 4.6 Hz), 8.32 (EIXA%LI:A' 6 Hz), 7.81 (dd,IH 7.8, 6.4
Hz), 7.69 (d, 1H 7.8 Hz), 7.41-7.37 (M Y. 27-7.22 (m 2H), 6.97 (s,
1H), 6.49 (br t," 1H 6.0 Hz), 4.93 (s, 2H), 4.66 (d, 2H, 4.0 Hz), 4.38
(td, 2H 13. 9,Fcfio®i e sPnRBis deScriled®e

2- 13- ((2, 2.di T uorod-ézq]g < dy et oyl @g@ﬁg _sulforhy! and s }fmy! derivatives of
oxohydrop59a2| SRAPRURE - F-OEPEER-py & 3 2. ion to
the -54 WO 00/ 75134 PCT/ USOO’ 15340 4 Decenber 2003 hydr ochI oride salt can
-be carried out by diluting the product with et hyI acetate (2 nL) and
treattngwith 5 oNCI; S HCH o thyl p&et at,q “fol-towed by fittration: 1H

NVR (CD30D) 8 8.72 (d,. , 0.9, 5.3 Hz), 8.16-8.11
gM{&O(ddd iHl 4.8 4.8 9.0 H), 7.68 (dd,
5 1H) . 4.95 (RS 4.74 (d, 2H, 1.1 Hz), 4.35

(m 2H), 7.87 (d,1H 8
1H 5.4, 7.2 Hz), 6.8F (s,

(t. 2H, 3.8 Hz). EXAMPLE 3 Fol | owi ng the synthesBd described bel ow, t hio-,
sul fonyl and sul finyl derivatives of 10 cornpound 2-7 were prepared.

Pd/C, HCI | MeOH

55 psi H2
N
Mes” 7 .,

; |
N N
. N /J\H, \)LOE‘ Mes” N o,

= EDC, HOBT, DMF, NMM

S 55



NaSMve F / DWF Pd/C, HCI MeOH 55 psi H2 HZN N MeS 3-2 N> N" - Ot F F
H 2-7 EDC, HOBT, DMF, NW -55 wo 00/75134 0 3-3 E NN F F H 2 equiv MCPBA
MeOH C WO00085B4N---~ N N McO2S H PCT/ USO0/ 15140 4 Decenb&r/U6px3148 N\

4 December 2003

®) i
3:3
2 equiv MCPBA
MeOH .
1 equiv MCPBA
MeOH
Cl
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MeS 3-5 1 equiv MCPBA MOH MOS -56 WO 00/ 75134 PCT/ USQQO 15140 4 Decenber

2003 22-Cyano-3-nethylthiopyri dine (3-1) A stirred solution of 1.00 g

- (8. 19 MoV 0T51¥4 cyano- 3-f | uoropyri di ne and 0. 631g (9. 01 P@EIEENN/IBMOsodi um

t hi omet hoxide in 8 nmL of DMF was stirred at roomtenperature for 5 1 h.
The reaction mxture was diluted with water (80 rnL) and stirred for 5 mn.
The resulting solid was filtered and dried on a high vacblum line to give
331 as an off-white. solid: 'H NVR (CDC13) 8 8.46 (d, | A Docesipen003 g (g,
IH, 8.3Hz), 7.44 (dd, 111, 4-6, 8.3Hz), 2.58 (s, 3H. 10

2- Ami nonet hyl -BCyridiynidiyohiopye dive (8ithydrochl oride (3-2) A stirred solution

f 659 4.3 f 2- =33 t hyl t hi pyS | di . 331 - 2D - of
et hanol “and o4 ALTg) o N EIEL0 AtS shasrER Shuropsi b G o1
pal | adi um on camebrofzodies thmefloxide in. 8 Hheof d2EIwes Stined atrreomvadpdryture for
filtrati di th ' . at ) : T

L o kSRR T PO B T T o

resulting material was, , ano ‘concentrate

give 3-2 as arfegitingnlidevasdilicged angd duvd qrodggnyacuug: tnegg gie 3-2 appn off-vgi s,
2 H), 7.43 (msolidtlH NMRECDHAW) §3.46 (M, B and 1), 7l66H@, 14, dBHzB 743 (ad, A, 436 =
1.3 and 4.8 Hz j—%.g

3- Met hyl t hi o- 2Fb dyBredi Pt - 3- (2, 2- di £1 uor 0- 2- (2- pyri dyl ) et hyl ani no) - 6- 20
chl or opyrazi n- 2-one-| -acetam de (3-3) A stirred solution of 545 ng (0.886
mrol ) of 3:-(2, ' - e -

-y

pyri dyl et hyl an BTE P 6T Opy ozt PO L2t HCEE e a6t and—144 1y

(0.930 mol) A-sdaredsotetidyd-Eomag 4,89 himnply of ZHcpaodi-hythyibivpondide33 igd 26n 9

‘m. of DMF was, (;,?e %9 I n%e 0.930 of

Tl s W BT R T o

was partiti oneppllsdtufeemcarbon at 55 psi for 5 h. The catalyst was removed by filtration and the

. solvents concentrated at reduced pressure. The resulting material was diluted with

15  methanol and concentrated (2x) to give 3-2 as an off-white solid: 1H NMR (CD30D):
82.58 (s,3H),4.28 (5,2 H), 7.43 (m, 1 H), 7.86 (dd, ] = 1.3 and 8.1 Hz, 1 H), 8.43
(dd,J =13 and 4.8 Hz, 1 H). '

3-Methylthio-2-pyridylmethyl-3-(2,2-difluoro-2-(2-pyridyl )ethylamino)-6-

20  chloropyrazin-2-one-1-acetamide (3-3) .
A stirred solution of 545 mg (0.886 mmo!) of 3-(2,2-difluoro-2-(2-
pyridylethylamino)-6-chioropyrazin{1H)-2-one-1-acelic acid 2-7 ax;ad 144 mg (0.930
mmol) 2-aminomethy!-3-methylthiopyridine dihydrochloride 3-2 in 9 mL of DMF
was added [78 mg (0.930 mmol) of EDC, 126 mg (0.930 mmol) of HOBT and 179

25  mg (1.77 mmol) NMM. Afier stirring overnite, the reaction was partitioned between
EtOAc¢ and 10% aqueous NaHCO; and an insoluble material was filtered off. The
organic phase was washed with water, brine, dried (MgSQOy) and concentrated. This
residue and the filtered solid were combined and chromatographed on SiO; using 1:99

't0 5:95 MeOH-CHCl3. This material was dissolved in 5 mL of methano} and 3 drops

30 of HCl sat. ethanol were added. Concentration afforded 3-3 as a light yellow solid: 'H
NMR (D¢ DMSOY}: & 2.49 (obscured s, 3 H), 4.22 (m, 2 H), 4.42 (d, ] =4.9 Hz, 2 H),
4.82 (s, 2H), 6.91 (s, 1 H), 7.34 (m, 2 H), 7.57 (m, 1 H), 7.70 (m, 2 H), 7.96 (m, | H),
8.32(d,J=3.9Hz, 1 H), 8.69 (m, 2 H); HRMS (FAR) calcd C30H2,CIF.N¢0O,S-
{M+1) 481.1019, found 481.0999.
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Et OAc- and 10% aqueous NaHCO3 and an insoluble material was filtered off.
The organic phase.-was washed with water, brine, dried (MyS04) and
concent rel0@0751Fhi s .residue and the filtered solid were A§FSeEs1ahd
chromat ographed on Si02 using 1:99 to 5:95 MeOH CHC 3. This material was
dissolved in 5 nL of nethanol and 3 drops 30 of HC sat. ethanol were

added. Concentration afforded 3-33 as a |ight yell ow sgl ?E% (D6
DMSO): 8 2.49 (obscured s, 3 H), 4.22 (m 2 H), 4.42 (gde%e g%

4.82 (s, 2H), 6.91 (s, | H), 7.3 (m 2 H, 7.57 (m | , 7.70 (rn, 2H)
7.96 | HRVS (FAB) cal cd
CZoHZ(()gllFZNGO%M&(tM?t?l%QIB’PﬁTéyl”Te@W @gi)ldlélggg)-" i%pm@%ﬂmm§ 6- ) cale

PCTI U80011514&};1&056165@%%@?@%@[8@\&&9;&)3uI fonyl -2-pyri dyl nethyl - 3-(2, 2-di

‘2'3“2;0 2- (2 Py LY oo ST B0 £ M O OB R s et eminay 6 oL 2 de

3h:\/t3t hyl t i o- ﬂ}l@ybpyﬂyﬁmilbhgcli-ﬁeté?;&(dﬁhyﬁm{%ma})m MdykﬁsgérméhmgquG S
C oro razi nx enae I N
s or - g e 6 e h S R s bk, G082 WigolT AR e )
After stirrinkgr 3flo|an3d¢ﬂmoaai egaidrleniorfaVICER (5aH@%, 16F7 MEEBAY im0 Avasl0. 75

0. 031 mmo, T tirr e t a
RChcs" vas ncuitemhe it TSR RSO AR L 14" G QYR Slkagifh e o0

concentrat ed SHRHQMWas el el g S1ipare Vas emeenteedindibe fﬁSE‘tU@)&’e@S @nmllmub r.
The organi@ pﬂsms:eemﬁﬁmasxhtedaw t hhe\aledic phﬁde%s WashedwirYS2t¥) bratd dried

oS e Dy B e, SHRL S AR gl S mong 190 3 1y
ggg Cm 2 He 3 9211\@:1)}@@:1{@1;;%? afford=4:d HISMR-ECBCHE: 63225415,361)5@ 381 2 H) » é4
|
Gty el 33917;93%"9%@52 T, 21 6 J015 10, 698 1, 77%’4&%%%&3 bai cd
C20H20C1 F2N60dS 3, ooP6id, 1 &ind84 131 6B9% 32 (&R, ISH), 8.67 (m, 2 H), 8.74 (1, |
3-Methyl sif fi 'Hﬁwwm 23H§oc<u%51~%o§sgle QF?I%M% Péﬁnu%»igbﬁb?y' am no) -8

- ch) oropyra2| n- 2- one- 1 -acetam pyri. met hyl -
-(2,2-di f ] uoro-2- (2 pyri dyl )ethyl am no)-6 20

chl or opyr azi nERSPBAMEthglaliiayl-09yfiBAnitthy) 8- PAdifuBl.2-2 §yﬂi\@fr)e§+ﬁmﬁsf)eé in 8
L of chloropyrazin-2-one- | -acetamide (3-5)
3-Methylthio-2-pyridylmethyl-3-(2,2-difluoro-2-(2-pyridyl )ethylamino)-6-

20  chloropyrazin-2-one-I-acetamide (50 mg, 0.104 mmol) 3-3 was suspended in 8 mL of
methano! and treated with MCPBA (50-60%, 35.9 mg, 0.104 mmol). After stirring
for 1 h, sat. ag. NaHCO; was added unti! the solution was neutral. This mixture was
then purified by HPLC to afford 3-5 as a colorless solid: '"H NMR (D DMS0): § 2.76
(s, 3 H),4.21 (m, 2 H), 4.45 (m, 2 H), 4.76 (s, 2H), 6.90 (s, ! H), 7.36 (m, 1 H), 7.55

25 (m,1H),7.61 (m, 1 H),7.69 (d, 1 H), 7.96 (1, ] H), 8.25(d, | H), 8.69 (m, 2 H), 8.96
(t, 1 H); HRMS (FAB) calcd CagHpoCIFaNgO3S (M+1) 497.0969, found 497.0970.
The enantiomers were separated on a Chiralpak AD column, eluting with 1:1 2-

propanol:hexanes/0.1% diethylamine (to afford the faster eluting enantiomer as a
colorless solid) followed by 7:3 2-propanol:hexanes/0.1% diethylamine (to afford the
30 slower eluting enantiomer as a colorless solid).
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met hanol and treated wth MCPBA (50-60% 35.9 ng, 0.104 mmol). After
stirring for 1 h, sat. ag. NaHCO3 was added until the sql.uti

* neutral . WPHI@5R¥xt ure was then purified by HPLC to affo?&*éjsg‘glsg@éa
colorless solid: 1H-NWR (D6 DVMSO: 8 2.76 (s, 3 H), 4.21 (m 2 H), 4.45
(m 2 H, 4.76 (s, 2H), 6.90 (s, I H, 7.36 (rn, 1=11), 7.55 25(m lH)
7.61 (m 1 H, 7.69 (d, I H, 7.96 (t, I H, 8.25 (d, } ddeenthdP ?1

8.96 (t, 1 H; FIRMS (FAB) cal cd C70H20CI F2N6(G3S (I\/H) 497. 0969 oun
497.0970. The enantioners were separated on a Chiral pak AD col um, el ut| ng
with 1:1 2- propanol: hexanes/ 0. 1% di etghwhpipines (to afford the faster
eluting enantioner as a colorless solid) followed by 7:3 2-propanol: hex
an es/0. I1%diethylamne (to afford the 30 sl ower eluting enantioner as a

col orl €55 S0l id)parsi 8 15196;%5163(41 SRS K DS T AL 4

Preparat i on 0] uoro-2-pyrid

3-(2,2-dif uorﬁd@p@@ps;hga@,@mwmmmhmdﬁm -7)

cyanopyr azi n- 2-one- | - acet am de hydrochloride (4-7) Se02 10 di oxane O Okt
Step A: Ethyl 6-fornyl-3-hydroxypyrazin(1lH)-2-one-|-acetate (4-1) A
suspensi on of the hydroxypyrazi none (5. 0 g (é J: 6 mmol) and sel eni un(!1V)
oxide (2.62g, 23.6 mol )#" 1y 1,4-dio 00nm.) was heated to reflux for

24 h. The dark reaction mxt q&lwgu}fllter t hrough a pad of
T | ™N-Cal o ™6 resi due on a
| 2 af f oHded 141 as an orange
.39 (s, | , .1%_7(3, 214), 4.22

Celite with MeOH. 15 Concey
NH2OH HCI HO 0

Si®2 colum with 3:97 to 10:9¢
solid: '"HNWR (CD30D) S 9.11 (s, |
(q, 2H, 7.1 Hz), 1.29 (t, 3 H 7.1

| CHO
N _ _
m 560, - l\;/\(\)c'l)\
N .
HO Ot dioxane HQ)\H/ OFt

10 © O 44

Step A: Ethyl 6-formyl-3-hvdroxypyrazin( 1H}—2—one; l-acetate (4-1)

A suspension of the hydroxypyrazinone (5.0 g, 23.6 mmol) and selenium(IV) oxide
(2.62g, 23.6 mmol), in 1,4-dioxane (100 mL) was heated to reflux for 24 h. The dark
reaction mixture was cooled and filtered through a pad of Celite with MeOH.

15  Concentration and purification of the residue on a SiO; column with 3:97 to 10:90
MeOH:CH,Cl; afforded 4-1 as an orange solid: 1 NMR (CD,0D) & 9.11 (s, 1H),
7.39 (s, 1H), 5.12 (s, 2H), 4.22 (q, 2H, 7.1 Hz), 1.29 (1,3 H, 7.1 Hz). |

el
CHO i
AN
r\}/\l\(\i NH,OH HC! f\i/\) O
Ho/Hf OEt  pnyr EtOH HO)\”/N OEt
0 o)
4-1 42
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SR

4-1 OEt pyr, EtOH HO -59 N.OH 4-2 OEt WD 00175134 PCTI USOQ 15140 4 Decenber
2003 Step B: Et hyI 6- f or moxi nyl - 3' - hydr oxypyrazi n(I H) - 2-one-1-acetat6 (4-2)
To a susp&féi’¥i*of the fornyl pyrazi none 4.1 (5.43 24.0 nhol/PSegi4o

hydr oxyl am ne hydrochloride (1.67 g, 24.0 mmo!) in ethanol (100 nL) was
added pyridine (1.90 nL, 5 24.0 mmol). After 2 h at reflux, the reaction
m xture was cool ed and concentrated 10 This crude solig g@&i %ﬁ} qal i zed
fromethanol (100 nL) to deliver 4-2 as a solid. Additional product was
obtalned by concentration of the flltrate and trituration with water (50

) : HNNR(QQ/E?SII (d,
IH 5.9 Hz) (s : , ).
Step C. Et hyIT@ﬂéUS&)ﬁBSiQD Al thedsrmpyraziadhe £1 dhd3lg, aéétramel)(aﬂdmdpexﬁhmrﬂey of
the hydroxy pylﬁﬁﬁd)dmmw 3272249 simolh n 24300 0 063@.)39433/ ’é‘ﬁ%a PASSE troo mr,

tri phenyl phos mol / g resi'n:
1, 2- di chl OSP f‘% @0 I § hporsfhyx, e THGUDH mﬁwr@m gogltd anxhebncantiatmd.
tetrachl ori deTlﬁQ ﬂid): mﬁ@wheaécejri d9zeldatdiH ¥thhab! C xture
was cool ed, ]ﬁ(lc fgls é5| ri nset %ﬂﬂogﬂftghﬁ/}é@%g%]sfh 200
T0) . Concent rAPERTdher e pAF ob G b spiveaurian aking higic abA Inrai KR
(CDCI 3) 8 7. Owater €50 mH): 'HANNIR (EMSQJB{)SIIABSZ(Q (H), 12H9 @&, 1H};7)82 3, 39,69 3 H,

.1 Hz). (d, 1H, 5.9 Hz), 5.05 (s, 2H), 4.12 (q, 2H, 7.1 Hz), 1.20 (1, 3 H, 7.1 Hz).

10

OH » T

N”

Step C: Ethy! 6-cyano-3-hydroxypyrazin(1H)-2-one-l-acetate (4-3)
A slurry of the hydroxypyrazinone 4-2 (2.70 g, 11.2 mmol) and polymer-bound

15 triphenylphosphine (1.55 mmol/g resin: 15.1 g, 23.5 mmol) in 1,2-dichloroethane (90
mlL) and carbon tetrachloride (9 mL) was heated to reflux for 1.5 h. The reaction
mixture was cooled, filtered, and the resin rinsed with of 1:1 MeOH: CHzClv (200
mL). Concentration of the filtrate yielded 4-3 as a tan solid: "H NMR (CDCl3) 8 7.06
(s, 1H), 4.73 (s, ZH) 4.29 (g, 2H, 7.1 Hz), 1.33 (t,3 H, 7.1 Hz).

- 20

CN

N7 CN

l 0 POCI; NN

I NH,Cl  Cl OEt
4-3
A2 O 44
Step D: Ethyl 3-chloro-6-cyanopvrazin(1H)-2-one-1-acetate {(4-4)
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NHAC1 CN -"~ ON CEl 4-4 Step D Ethyl 3-chloro-6-c ano vrazin 1H
-2-o0one-1-acetate (4-4) -60 WO 00/75134 PCT/[1S00115140 4 Decenber 2003 A
. suspensi &o af7sidee hydr oxypyrazi none 4_3 (450 ng, 2.02 nmorQT/AEsKd/ismmoni um
chloride (237 nmg, 4..44 mmol) in phosphorous oxychloride (2 nL) was heated
at reflux for 1.5 h. The reaction m xture was cool ed, and the vol atiles
were renoved via rotary evaporation. The residue was queﬁ %[g) ter
and solid Na2COB was 5 added until the m xture was basicC. eous

m xture was ext pespersipnwiithe hyfirexyporasmsinh 4nk (468 g, 2:0%0mtried) audramnmmhmr gani cs
-were dried 81N t A H NVR
(CDGi 3} S 7(60 12%5 ﬁpw?’%'mﬁs‘t’%@ &yé@ma%%agtb% l1‘°‘C£‘I“J'de.*'“1 (t, 3
H 7:1 Hz)... T ux rllﬁ INHBhe feilC[‘OﬂNm-mﬂEtWﬂPﬁ@le Ep@#hqvcéatmgs verg rgmeved: viiaSt ep

E Et hyl 3- (2,13 éday@:ragoﬁ Tige fe¥idue Wak bé\%h@dﬂmnﬁ)waﬁer%a@amaﬁdg(\béé) 2-

one- |-ace ated%I }5‘%) %mxture%‘_. a ag%%, 2”9

2, 2- d| 1 uoro- 2908 IR PRyYas g 108, S%tt{f@ S PHERGIER vth

triethyl am ne distdoldméthage (3k),Andnh®tymbihe@biphic8werd died-(61a;SO;), and
concentrated to give 4-4 as an amber oil: "H NMR (CDCls) 6 7.60 (s, 1H), 4.87 (s,
2H),4.32 (g, 2H, 7.1 Hz), 1.31 (1,3 H, 7.1 H2).

N

g
/| N/\]//O

| TEA, 60°C
o . N N ¥
T N NH, cu/Kﬂr \)J\OEt —

£ 1 PhCHGEIOH
* 3:1
16 4-4 '
N
S
= | NS o
l .
X N
N N \/LOEt
F g H 0O _
4:5
10
Step E: Ethy! 3-(2,2-difluoro-2-(2- pyndy])ethylammo) 6-cyanopyrazm(1H)—'7-

one-i-acetate (4-5), :
A mixture of 0.300 g (1.9 mmol) of 2,2-difluoro-2-(2-pyridyhethylamine 1-6, 0.35
mL (2.5 mmol) of triethylumine and 0.42 g (1.75 mmol) of ethy! 3-chloro-6-
15  cyanopyrazin{1H)-2-one-l-acetate 4-4 in 3 mL of toluene and .0.5 mL of ethanol was

heated to 60°C for 1 h. The reaction was concentrated and the residue partitioned
_ between dichloromethane and sat. ag. NaHCO;. The aqueous phase was backwashed
with dichloromethane (2x), dried and concentrated. Flash chromatography on silica
gel, using 25-50% EtOAc/hexanes afforded 4-5 as a tan powder: '"H NMR (CDCls)
20 §8.67 (d, 1H, 4.8 Hz}, 7.86 (ddd, 1H, 1.6, 7.8, 7.8 Hz}), 7.71 (dd, 1H, 0.9, 8.0 Hz),
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15 cyanopyrazin(lH)-2-one-|-acetate 44 in 3 nL of toluene and 0.5 nL of
et hanol was heated to 60C for | h. The reaction was concentrated and the
resi due p&reisl¥ned = between di chl oronet hane and sat. aq. PREHSWUAS14Phe
aqueous phase was backwashed w th dichloronmethane (2x), dried and
concentrated. Flash chromatography on silica gel, using 25-50%

Et OAc/ hexanes af forded 445 as a tan povvder 'H NI\/R (CDGlByecemberBOW (d,

1H, 4.8 Hz), 7.86 ( : 1.6, 7. Hz (dd, 1H, 0.9, 8.0 Hz),
“61 WD 00/ 751§ﬁ#ﬁ%%%d-%§iﬁrd 15D, [%?:%(%b%‘fl) é&%dv 2&136(%132@2) 42%61, CB. )
1H), 4.79 (s, BZH)L320wH2H dtL, H2}d, 6.5,13.5 Hz), 4.29 (q, 211, 7.1 Hz), 1.32
(t, 3H 7.1 H). OH4-6 5 Step F: '
3-(2,2-Difluoro-2-(2-pyridyl)ethylam no)-6-cyanopyrazin(lH)-2-one-1- acetic
acid (4-6) To a stirred solution of 0.38 g (1. 06 mml) of ethyl
3-(2,2-difluoro-2-(2-

pyri dyl) et hyl am no) - 6- cyanopyr@&Zi n{ 1H) - 2 o et e 4=5 in

di met hoxyet hane (10 nl) was |th| I‘OXI de solution (LOM
in water). After I h, the 10 s ingIMHCI.
Concentration at reduced pressure (&z tl-ppe W|th Ph ) afforded an
off-white solid containing lithium'chloride &\d 446, which was used
directly in the next step. Step G 3-Fl ugro- 2- pyri dyl net hyl
3-(2,2-difluoro-2-(2-pyridyl)ethyl am no) 6= 15

- cyanopyrazi n-2-one-1-acetam de hydrochloride (4-7) A stirred solution of

0. 080 ol Sof ey B, 2- di fA-(B2-82Buéd-p{2-puydybetiyl anibnpg-cGanopyrazin(1H)-2- one-1-
cyanopyrazi n(1H) - 2- one- IaC@g@E'- d 4.6 and 24 ng (0.12 mmol)
2=amnontethyl=3=" fiuoro T '
23 ng (0.12 nmid 3styred q‘?b@onl%c%%ﬁ%@l o mmad) 9f ety 3ciR12-diflbo®-2%5 nL (0. 40
mvel ) triet hy|p§!ﬂﬁf*l@ethﬁhﬁ1ﬂfo)@cﬁinb Yriagyel( fDL2- grfe D.ac&Bie 05 ?‘Idlmethoxaetaarg (6& 0

2-am nomet hyl ri chl.orid
triethyl ani ne %Cgrgé ﬁqﬁlré“g@’é%g)“g xidlg, sol B‘t‘?’? g‘ve‘BIWaéFﬁ) Adieail th, dsal 72 h
and the vdPat |Sbb$10mmas neanmized BinpViM HC!. Teecémaitidnar Mﬁce@lﬂréé%@@ (a28boirBpsat -

NaHCC3 (5 | d ffard lid Th
ﬁgterl al vvag cvﬁ%%ng(?ﬁ rapqr? eff( E@vﬁ{%&g%&g&gggﬁlﬁhﬂu@gﬁ%@ ?‘?IIFB gi i/Z

a was used d:rcct]y in the next step.

Step G: 3-Fluoro-2-pyridylmethy! 3-(2,2-difluoro-2-(2-pyridylethylamino)-6-
15 cyanopyrazin-2-one-l-acetamide hydrochloride (4-7)
A stirred solution of 0.080 mmotl of 3-(2,2-difluoro-2-(2-pyridylethylamino)-6-
cyanopyrazin{1H)-2-one-1-acetic acid 4-6 and 24 mg (0.12 mmo?) 2-aminomethyl-3-
fluoropyridine dihydrochloride in 1 mL of DMF was added 23 mg (0.12 mmol) of
EDC, 16 mg (0.12 mmo}) of HOAT and 0.056 mL {0.40 mmol) triethylamine. After
20 stirring for 24 h, 20 mg of 2-aminomethyl-3-flucropyridine dihydrochloride, 25 mg of
EDC, and 0.050 ml. triethylamine were added. The reaction was stirred for an
additional 72 h and the volatiles were temoved en vacuo. The residue was diluted
with sat. ag. NaHCO5 (5 mL) and water (5 mL) and filtered to afford a tan solid. This
‘material was chromatographed on SiO; using 2:98 to 4:96 MeOH-CH,Cl, to give a
25 yellow solid 4-7: '"H NMR (CDCl3) § 8.66 (d, 1H, 4.8 Hz), 8.34 (dd, 1H, 1, 4.8 Hz),
7.84 (ddd, IH, 1.5, 7.8, 7.8 Hz), 7.70 (dd, 1H, 1, 7.9 Hz), 7.44-7.39 (m, 3H), 7.33 (m,
2H), 7.26 (m, 2H), 4.83 (s, 2H), 4.68 (d, 2H, 4.4 Hz), 4.44 (dt, 2H, 6.5, 13.1 Hz).




25 yellow solid 4_7: "HNW (CDCI3) S 8.66 (d, 1H, 4.8 Hz), 8.34 (dd, 1H

1, 4.8 Hz), 7.84 (ddd, 1H, 1.5, 7.8, 7.8 Hz), 7.70 (dd, 1H, 1, 7.9 Hz),

- 7.44-7.3%¢M/7534), 7.33 (m 2H), 7.26 (m 2H), "4.83 (s, PHyUSMIEEs (d, 2H,
4.4 Hz), 4.44 (dt, 2H, 6.5, 13.1 Hz). 62 WD 00/75134 EXAMPLE 5 Preparation
of 3-Fl uoro-4-nethyl-2-pyridyl methyl 3-(2,2-difluoro-2-(2-

pyri dyl ) et hyl ani no - 6- chl or opyrazi n- 2- one-i - acet ani de (bDscambeedd®er 2003

5 NWC ONNNVNN FFHHEFS5-5 PCTJ[ 3500115140 C1 O H2ZN N EDC,
HOAT NNOH + F TEA, DMF 10 0 2-7 5-4 3-Fluoro-4-nethyl pyridine (5-1) To a
stirred solution of LDA (5.5 mmol) at EX&\MPLIE&s added 3- fluoropyridine

(486 ng, 5.0 I §io | se. After stjrri for 4 t..- 78 g met hyl i odi de
was added d’r'op;n}\?\ng ggera ‘EP.%%ﬁﬁ?‘%@‘?ﬁaﬁ's’ﬁ%ﬂgéﬁ%ﬁgﬁ'ﬂk)ago' “&hched after
stirring at - 78dayhethyRhin®ys-thieropdeini DBnOf -2&afitdeqb-s3at . ag. NH4A . This
m xture 635 WO 00/ 75134 PCTI USO0/ 15140 4 Decenber 2

C!
= N™ ™ 0O
] 91 .
N N N T
FF
o)
£ N
. 5-5
= e N
| rxifﬁ/ 0 HoN | Xy EDC, HOAT
. +
N ﬁ)\rfNJ\OH £ T_EA, DMF
FF o 27 5-4 '

- 3-Fluoro-4-methylpyridine (5-1)
10 To a stirred solution of LDA (5.5 mmol) at =78 °C, was added 3-

flucropyridine (486 mg, 5.0 mmol) dropwise. After stirring for 4h at =78 °C, methyl
iodide was added dropwise (0.343 mL, 5.5 mmol). The reaction was quenched after
stirring at -78 °C for 2h, by the addition of 20 mL of sat. aq. NH;Cl. This mixture
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was extracted with Et QAc (3x25 nlL), the conbi ned organics dried and
concentrated to afford the product as a yellow solid 5-11: "H NMR ( CDCl13)
S 8.36 (WUW,’!SHH), 8.27 (d, 1H, 4.8 Hz), 7.15 (br dd, 1RCBUSWI5I4E Hz),
2.32 (s, 3H). 5 3-Fluoro-4-nethylpyridine-Noxide. (5.2) To a stirred
solution of 3.17 g (28.6 mmol) of 3-fl uoro-4- nethylpyrldlne in 5-135 nL of
di chl oronet hane was added 4.83 g NaHCO8 (57.5 mml , in“M@eeambe03003rhi s

m xture was cooled to 0 f?H abnd 9.85§(%%of MCPBA (57.1 mol ) was added in
three porti oWas gifectefiavig ROARSx28 )pmtqmﬂmeﬁdmmca@qmmmocmm

and the aqueote RRaa Drogel U ML Sl s BNIRAE oot A for St 0B et

organic | ayer @, WEr 8.8d8h)ed 15 omedd, MaSe4, gnq_lg)he35<@§ ts renoved at reduced

pressure to give an oil that was chromat ogr aphed on” Si @2 using 95: 5

DCIVHVEO—lto give 5-22 as a white solid: 1H NIVR(CDC13) 6 8.13 (d, 1H 4.6
79935( : . dd 1H 7.6, 7.6 15 Hz), 2.30 (s, 3H).
_ano- 2 f | 3 0 a stirred solution of 0.95 g

(7 48 nmol ) o&ﬁB-f.lu&q pyri di ne N-OX|de52 in 20 nmL of
acetonitril e nwaéSHuaes _“L“‘i'ho'f)?h&-(%s ingl) of 3tfluose-Aymethyippridiot irfw BSomL 20
ﬁ 48 g (15. of nﬁmt:l)lom‘nletthidnﬁﬁﬁdsmhatd YB3 @WAHOB, (S8 k@ antiodAL B, Urgises |
eated at re t ti tion was concentrate
at reduced prlengks(ud{eg&as c?)ﬁ gfrokc%rr élgcligﬁgg gﬂgﬁgﬁ%?bfﬁ “‘i"??lb‘f@l%d degais HERE Wi t h
saturated aqumgns\latmmland"htmcsicaqmwmalldnaqdaro\bﬂ@kmsﬂi\l&ém rtaﬁ:r@m orof orm
(4x). Theygo r k Qver nd the sql vent s
16 ORI Rdn O BN h Gers bAYE b@)h‘é%é?mg{u'rg ?re{ehscpar\l\?% ?}mu& oy

renoved at reduced pressure to an oi &d on- -
802 “ustng- 75W2§Wﬁ@3@§ﬁ’él@'@t@fqrm GrxV@0 B33 The combiret |oug/anm Jayérs HcM\tRxe(dGDClB)

S 8.39 (d, 1 7 at SBee
( Hoved Me46G) and th®Solvbtits F@nov%b* at Redfl éﬁ%rgsr;]suﬁ% to cFe‘?E :é%gé ﬁ-@bwg stirred

2- Am nonet hyl - 3-f 1 uor o, yl pyddi ne_di
sol ution of 3@0%10@?%(1 H{{gfé'z B9y dHM éﬁépﬁdp@lm&étaﬁylvdym Whide' B 3 in

15 nL of et haNdIR &GBC) 6B. 1A (d| TH32. 6I‘HTZ:)1 7.991d,00N®.6 He, vissoPuar ggengityesl over

175 nmg of ;40% I n carbon at 55 psi for 16 h. The catal yst was
r enoved byg‘ 6?%@%134 PCT/ USOQ' 15140 4 Decenber 2003

2-Cyano-3-fluoro-4-methylpyridine (5-3)

To a stirred solution of 0.95 g (7.48 mmol) of 3-fluoro-4-methylpyridine N-oxide 5-2
m 20 mL of acetonitrile was added 1.14 g (11.2 mmol) of tricthylamine followed by

20 148 g (15.0 mmol) of trimethylsilyl cyanide. This reaction mixture was heated at
reflux for 48 h, after which time the solution was concentrated at reduced pressure.
The dark residue was dis_solved in CHCl;, washed with saturated aqueous NaHCO;
and the aqueous Jayer back-washed with chloroform (4x). The combined organic
layers were dried over MgSOy and the solvents removed at reduced pressure to give

25  an oil that was chromatographed on SiO, using 75:25 hexane-EtOAc to give 5-3 as a
yellow oil: "H NMR (CDCl5) 6 8.39 (d, 1H., 4.8 Hz}), 7.09 (brdd, 1H, 5.8, 5.8 Hz),
2.41 (s, 3H).

2—Aminomethv]—3-ﬂu0ro—4—methvlpyﬁdine dihydrochioride (5-4)

30 A stirred solution of 332 mg (2.44 mmol) of 2-cyano-3-fluoro-4-methylpyridine 5-3
m 15 mL of ethanol and 0.61 mL (7.32 mmol) of conc. HCI was hydrogenated over
175 mg of 10% palladium on carbon at 55 psi for 16 h. The catalyst was removed by
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filtration and the solvents renoved at reduced pressure to give 554 as a
yellow solid: 1 HNWR (CD30D) 8 8.41 (d, | H 5.1 Hz), 7.54 (dd, | H, 5.5,
. 5.5 Hz), v drsis, 2 H), 2.44 (s, 3H). 5 3-Fl uoro-4-net hedr@seorisdol net h

13- 2 2-difluoro-2 2- id 1 eth lamna -6- chloropyrazin-2-one- | -acetani de
(5-5) Astirred solution of 80 ng (0.197 mml, remainder KCl) of
3-(2, 2-difluoro-2-(2- 4 December 2003

pyri dyl ) et hyl am no) - 6- chl or opyrazi n(l H) -2-one-1-acetic acid 257 and 63 ny
(0.296 ol ) ftraivnrodehasolvedisfremooedat4edmet prayre taliive 5di ashiydliesoini de

ol ) of ﬂ&?ﬁaw B Eut AR B sa TR B, STl gt e

vol atiles weré en vacua. The rest he was diluted with sat. ag.

NaHCQ3, flltered and rinsed with water to afford a brown solid. This

mat eri al Was f3l 0 DCIVIto afford the title
£2-L Nethwlamipeé

conpound as a“w oY | shed by

diluting the fthego -Wmé}lﬁd“egﬂrr(x& 3y treati ng Wlth 2. 5M HC (2 nm) and
concentrating to a solid 55 "HN OD) S8.82(d, IH 4.1 Hz), 8.56
§d’ | %DH, g é7HZ°)st1r&d?sBIL(tﬂd,of Bbim 7(o4a,9ﬂmoﬁzama.§dé}4\mofﬁkbﬂd;ﬁud#gg &28 00 (br
a 44 (t, 20, P Riy "kl?j“‘rh'i“%gf §°P>é"r1§'““%’§ Zﬁb?ka?c‘tcalﬁidezc.e@fié%"@mt?&éle for
admi ni strati omoél) ﬂkmmn@nﬁhylnhﬂluntoe#—metl@npymm@m hg@dcitbrnddBiil im@imll bfr t ed

t the fgpl :Tage) 5
PCTI USOY ?512\(¥3mDecerrgg D3t g@ %ﬁé% HEQ. Wnel o HOAT gpa 0.13
‘Exci pi ents. i mlffb&hmeme h"&%ﬁet"\ @@ﬁ@r@ngﬁcs'ﬁlplhm,tt@nehaales Rargefostder estuo,

---:-Rangel\/bst Pr Eﬁﬁ&&@iﬁmﬁ&ﬂﬁﬂhl’%@dmﬂmﬂtq g B ka0 8la nnsed w1th water 10

m crocrystall | 802 7?30 0 cel | I 0ose magnesi um stea
- a brown soli IS m: uen was flash chrom..\tographed usmg 2 4%

McOH:DCM to afford the title compound as a white solid. Conversion to the HCl

15  salt was accomplished by diluting the free base with MeOH (5 rnL), treating with
2.5M HC1 (2 mL) and concentrating to a solid 5-5: 'H NMR (CD3;0D) 6 8.82 (d, 1H,
4.1 Hz), 8.56 (d, 1H, 5.1 Hz), 8.33 (dd, IH, 7.4, 7.4 Hz), 8.04 (d, 1H, 7.8 Hz), 8.00 (br
t, 1H), 7.87 (br t, 1H, 5.6 Hz), 6.92 (s, 1H), 5.0 (s, 2H), 4.80 (s, 2H), 444(t 2H, 13.6
Hz), 2.621 (s, 3H).

20 Typical tablet cores suitable for administration of thrombin inhibitors
are comprised of, but not limited to, the folowing amounts of standard ingredients:
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0.1-5.00.1-2.50.5-1.5 0 5 Mannitol, mcrocrystalline cellul ose and

magnesi um stearate may be substituted with alternative pharnmaceutically
accept abhve o@xaspi ents. The foll owi ng synthetic rethods cPCHIESW0LEE0t O
prepare the conpounds of the present invention: 10 In Vitro Assay For

Det erm ni ng Proteinase Inhibition Assays of human cc-thronbin and human
trypsin were perforned by the methods substantially a% Beegpbereddfh
Thronbosi s Research, Issue No. 70, page 15 173 (1993) by S.D. Lewis et al.
The assays were carried out at 25*Cin 0.05 MTRI'S buffer pH 7.4, 0.15 M
NaCl, 0.1% PEG Trypsin assaysstad Rengeoof @ongdsitionibGaGlRentt 1 assays
wherein rates of hydrolysis of a R 'tcrg%g'gl hf?g&gna) substrate were
determ ned, a Thernmomax 96-wel | pl aredreadrr ®Sused was used to neasure
(at 405 nnm) the tinme 20 dependent appearance of p-nitroaniline. sar-PR-pna
was used to a puman cc- -, ' Kl 2 and bqylne tr n
(Km=125 AM - gﬁa ltetr“(;ani l'ide su(%és]{e?dg?eaﬂgé:oncengp‘g\m%ﬁg%vas%g%?gf?#‘%%fik?’}g&m
measur enent s_of _absorbance at @2 nm using & -extinctior%oefficient of

8270 cm | M 1. mafniggrtai n st udi gsog t h potergs_zglhi bitors (3|6160< 10 nM where
the degree 25.of inhjbition of thronbin was high, a noré sensitive

activity assalMBEYEANMEyed. 11998 his assay@Xxhe rate of t¥¥r@hbin catal yzed
hydr ol ysi s of célhsboskl uor ogeni ¢ substrate Z- GPR-afc (Km=27 AM was :

determ ned fr e increase in,f.l uorescenc t 500 nm (excitation at 40
nm associ at ew%h”%ﬁ%ﬁrﬁgeti on&BTS'(#- am no- zfﬁ%i'?l uor omet B-1966 W0 00/ 75134
PCTI USOO 15140 4 Decenber 2003 coumarin. Concentrations of stock sol utions
of Z-GPR-afc wehausehs&L At Rednfk r 0 sorbance at 380.nm of
R e T L e

~the” 7=amno=4=tr1 {1 uorome courarin . prod
of an al i quot 28FMathi Phagracesdrally aspertiable bxaspibits.

The foHowing synthetic methods can be used to prepare the
compounds of the present invention:
10

In Vitro Assay For Determining Proteinase Inhibition

Assays of human a-thrombin and human trypsin were performed by
the methods substantially as described in Thrombosis Research, Issue No. 70, page
15 173 (1993) by S.D. Lewis et al.

The assays were carried out at 25°C in 0.05 M TRIS buffer pH 74,
0.15M NaCl, 0.1% PEG. Trypsin assays also contained 1 mM CaCl2. In assays
wherein rates of hydrolysis of a p-nitroanilide (pna) substrate were determined, a
Thermomax 96-well plate reader was used was used to measure (at 465 nm) the time

20  dependent appearance of p-nitroaniline. sar-PR-pna was used to assay human o-
thrombin (Kiy=125 pM) and bovine trypsin {(Km=125 uM). p-Nitroanilide substrate
concentration was determined from measurements of absorbance at 342 nm using an
extinction coefficient of 8270 cm-1M-1. _

In certain studies with potent inhibitors (K; < 10 nM) where the degree

25  of inhibition of thrombin was high, a more sensitive activity assay was employed. In
this assay the rate of thrombin catalyzed hydrolysis of the fluorogenic substrate Z-
GPR-afc (Km=27 uM) was determined from the increase in fluorescence at 500 nm

(excitation at 400 nm) associated with production of 7-amino-4-trifiunoromethyl
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Activity assays were performed by diluting a stock solution of 5 substrate
at least tenfold to a final concentration < O. 1. Km into a sol ution .

- cont ai ni WO W¥#23Ae or enzyme equilibrated with i'nhibitor. PATREY/ISE Ui red to
achieve equilibration between enzynme and inhibitor were determ neﬁ in
control experiments. |Initial velocities of product formation in the
absence (Vo) or presence of inhibitor (Vi) were nmeasurkBeca@banos

iti i nkl hi i ons : ' is. negligibbe 10 coppared Kn[S],
PP i e ol o Ut S0 A B B
concent r at i onsmeFuradKs elabeorbamdsi 40 386 mrmaeftthe Tzymie-4-triflaomeyietyl 'bdiumﬁﬁnb
tant (Ki i bibhi kphLPLtOr nz can. be
bt ai ned {16 b e e Ve of 2 P o MU R BBE e 3Bncc
= | + [1)/Ki (1) The act PiYibesssdiovie Byrfompet Rsdhyingadickselutimof the
conpounds of tsubstritaatieaitaeniaidao biambpauttheaidny< OSG{MIim‘i)Qrs?Iuliie?Ed)rnﬁnM?gl ous
I ti ' tient ffering framupnstabl e angi na, refractory angina,
myocar di a1 nf SPRTEGH e P el ey ML MO ©rad LUtk s DT || | ati on
thronbotic st rekelibettobiteest erakme adephibromwert ie@fROGH $n cc?it:%ﬁ@(ﬁeﬂﬁ{eﬁﬁk,
i nt | ar ' E nal i zec
vessel . I nh by Lary RE ol PR IOR e AT ok (Rt Prsfenes BERARRR: CH,
‘i ndicating Ki YPEdDEIsufdaissimiageampestive mbibiten, st thit nolitcamegiipitle | ess
than I nM lmndcorﬁﬁarmhmlfsqd[lys,iang [;]VEQ(\WB Fsl}gg;;@gd elrgspgap,\re% ,@nggggb tehgt)féwl ve:_5
I P tl I t s, containi.n ) , and 40 ng., ( ,
of 'the fol | ou sace bR SR a8t shaymPe e soui Prigicparen Bolfow
‘(conposi tions Aisciatidatdfvie ikhibRor G6MAGE 62y OfAn BeCo i r&th ueUTPOMRASe of

(2,2-dif ?uor 0-2-] -dp'iﬂﬁhff’)“gfﬁ??%’r%“ﬁ‘o) -6-nmet hyl pyrazi n-2-one-|-acetam de)
conpound 2-88 . . .
(3--Fl uor o- p5 pyri dyl net hyl -\Bt;f(/g,—_a-.dgﬁ/kqgoro- 2- (2-pyridyl )e(tll)*lyl am no) - 6-
chl oropyrazi n-2-one-1-acetamde), 3-55 ([R 9 _
3-Met hyl sui f1 nyl -2-pyridyl methyl -3 35 _ ' _
(2,2-di fluoro-2-(2-pyri dyhe edthylieAhBoh ty Al RELRNARZE haf R Bipo iR R W de) -

-7 (3 67 V\Oln%%tzc?nlgré therapeutically useful for treating various conditions in baticms

suffering from unstable angina, refractory angina, myocardial infarction, transient
20  ischemic attacks, atrial fibrillation, thrombotic stroke, embolic stroke, deep vein
thrombosis, disseminated intravascular coagulation, and reoéclusion OT reslenosis of
recanalized vessels.
Inhibitory activity of compounds of the invention, represented by "¥*",
indicating i greater than or equal to 1 nM, or "*", indicating Ki less than I nM, and
25  measured using the above assay, is shown above. .

EXAMPLE6
Tablet Preparation

Tablets containing &, 10, 20 and 40 mg,, respectively, of the following
30 _active compounds are prepared as illustrated below (compositions A-C). Activelis
selected from the group of compounds including 1-9(3-Fluoro-2-pyridyimethy}-3-
(2,2—giﬂuorofz-[2~pyridyi)ethylamino)-é—methyl pyrazin-2-one-1-acetamide)
compound 2-8 (3-F]uor0~2-pyn°dylmethyI—3—(2,2~diﬂuoro-2-(2—pyridyl)ethylamino)—6-
chloropyrazin-2-one-1-acetamide), 3-5 ([R,S] 3-Methylsulfinyl-2-pyridylmethyl-3-
35 (2,2-diﬂuoro-2—(2—pyridy])ethylamino)-6-chloropyrazin—2-0ne-1-acetamide), 4-7 (3-
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PCTI US00115140 4 Decenber 2003 FI uor o- 2- pyri dyl Im:;t hyl 3_—((12, ﬁgl fl Eloro_-g )
-(2-pyridyl)ethyl am no) -6-cyanopyrazin-2- one-|-acetam de rochl ori de
aEld 5-5 ("‘%1&(759%0- 4-met hyl - 2-pyri dyl methyl 3-(2;2- PCTXIS“““?““

di fluoro-2-(2-pyridy))ethyl amno)-6-chloropyrazin-2-one-I|-acetanide).
Amounts shown are free base anounts.- 5 Table for doses contajni n(g@f_rom 8
to 40 ng of the active conpound Conponent 10 Active | NPEFIEPYELEIS i ne

| lulose Mogifi f ood, corn e e e et e g e e e e _
DRI rldrB-pARUERNE TS Aest2 R pviioyhish P Gosevdtsnsant - m
B CD 10 20 40e-1i98tapti0e Bpbochodde)and 5& B—Fluo::o.-4—im(;=.:]hyilj-].cz-;:yﬁglyﬁ%i%y!S@{(gszgﬁ 15
' : n Qr
Sre i xed and o orc PR Py AR TR & o Geplagi: Agpoints
granul ati on i $hown atrcliee pse emonmtd. bl ended with the remai nder of the corn
starch andst he magnesi um stearate. The resulting granulation is then

' t ontaining.25.0, 50.0, and 100.0 ng, respectively,
of et ve. | ngr edi ent L Fedlssescondining ffom 810 40 me of the aciive compound

Amount-mg

Component A B C D

10 Activel 8 10 20 40
Microcrystalline cellulose  37.25 100 200 200
Modified food comn starch ~ 37.25 4.25 85 . 8.5
Magnesium stearate 0.5 0.75 1.5. L5

15 ' All of the active compound, cellulose, and a portion of the com starch

are mixed and granulated to 10% corn starch paste. The resulting gfanulation is
sieved, dried and blended with the remainder of the corn starch and lh_e magnesium
stearate. The resulting granulation is then compressed into tablets containing 25.0,
50.0, and 100.0 mg, respectively, of active ingredient per tablet.

20
EXAMPLE 7
TABLET PREPARATION
Exemplary compositions of Active I tablets are shown below:-
Cdmponcnt ' 0.25 mg 2mg 10 mg 50 mg
Active I 0.500%  1.J00%  5.000% 14.29%
mannitol 45.50% 49.25% 47.25% 42.61%
microcrystalline cellulose  49.50%  49.25% 47.25% 42.61%
magnesium stearate 0.500% 0.500% 0.500% 0.500%
25 -

In the table, for example, a tablet containing 2 mg of Active I includes
98.5 mg mannitol, 98.5 mg microcrystalline cellulose, and } mg magnesium Stearate,
2, 10 and 50 mg tablets were film-coated with an aqueous dispersion of
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" TABLET PREPARATI ON EXAMPLE 7 Exenpl ary conmpositions of Active | tablets are

shown bel ow. Conponent 0.25 nig 2 ng. 10 m50 m Active 1 0.500% 1. 300%
- 5.000% 1wQewesitanni t ol 49. 50% 49. 25% 47. 25% 42.61% mi crisei/sieasl4bne
cel lul ose 49.50% 49. 25% 47. 25% 42. 61% magnesi um stearate 0.500% 0. 500%
0. 500% 0. 500% 25 In the table, for exanple, a tablet containing 2 of
Active | includes 98.5 ng mannitol, 98.5 ny mcrocryst‘hpﬁpﬁ@b%m&?o

and 1 ng magneg] rate. 2 Oand ets were fil mcoated Wi th
an aqueous di sﬁ dr{’g):‘%)ﬁg]%fj CSE]Z'%%OWW%?WE%W 5@%@%@%‘53@0“@“‘%%@? 2003
hydr oxypr opyl prividings epmimativeigpgaipy| net hyl cel | ul ose and titani um

di oxi de, providing a nom nal weight gain. Tablet preparation via direct
conpression 5 Active 1, rnannitol and mcrocrystalline cellulose were

si eved thr oughﬂ@%@&%ﬁé&&@fﬂbra&mdmm ze (generally 250 to 750 m and

nbi d t abl
((:'?yp: ned ;/rslg tsgu ta men mc@o@pm;m@: amﬁlufo%r)vm nﬁm e\géﬂre%beggggﬂl b o

u s uni }
resulting dry ‘5’86&1%?6?51588813“1\/&5&8&(a?ﬁefag{Y%PéP8 59&/&? §B‘i’ eRiplined Hue adi@ble t o
t he bl ender, abkeﬁdervxmmhmanper @ﬁ@m@aﬁﬁn@ﬁbka@écﬁ(&yp]&n?|1§rt9|3@\/?f§n)9&ml gyxed upon

addi tional m x a ssion tabl et blend
was t hen corrpa!(i:{;%c}‘9 er Ir?ydéf)Bf)‘lng%“\‘tg]FE‘Jés“hfrﬂﬁpq%gf’ﬁvge n?‘%?ﬁ B 0.5 to
2.5 metric tonsiea@lﬁ\ffascﬁcmned adyiddeditatthb bengen hftaruwitiethd pre@cbmpnesﬁ&n tablet engt h
wi th accepi@bl gledh $1.8%e0Ald (n b Snd SAZFL/ 1095 9 bhiny VY W L the
size and potency of the co ess ﬁig case c)f 10 and
50 my pot enci eBTECOMBresHEn fapit é{ﬁé‘dmﬁéheaé?@umdé@dan@brfﬂnIamﬁ@dafwd lwptctalll)an
aqueous di Sperfdn@mgﬁorﬂ/@tﬂO‘EDHéchonﬁguﬂ%Wn?l@gd@éwgﬁsm&ﬁ@lpﬁ&sx@:ﬂ

“arationviad ranul
rengf

With 2 acceptable disintegration times (specifications will vary with the size
and potency of the compressed tablet). In the case of the 2, 10 and 50 mg potencies,

15 the tablets were dedusted and film-coated with an aqueous chspers:on of water-soluble
polymers and pigment.

Tablet preparation via dry eranulation

Alternatively, a dry powder blend is compacted under modest forces
20  and remilled to afford granules of specified particle size. The granules are then mixed
with magnesium stearate and tabletted as stated above.

. EXAMPLE 8 .
Intravenous Formulations

25 Intravenous formulations of Active I were prepared according to
general intravenous formulation procedures.
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Alternatively, a dry powder blend is conpacted under nodest forces 20 and
remlled to afford granul es of specified particle size. The granules are

t hen mi x&b 00ms513 nagnesi um stearate and tabl etted as st at edTaisowsi4EXAVPLE
8 Intravenous Formul ations 25 Intravenous formnul ati ons of Active |- were
prepared according to general intravenous formulation procedures. WO

00/ 75134 Conponent Estimated range ,. Active 1 0.12 - 9De¢emfer BOO3
D-g)ucuronic acid* 0.5 - 5 ng Mannitol NF 50-53 ng 1 N Sodi um Hydr oxi de
g.s. pH3.9 - 4.1 10 Water for injection g.s. 1.0 nL Exenplary-
conposi ti ons Adm ggh @as follows: PCT/Ug%&ﬁ%i%@&wégDecenber 2003. 15
Conponent A B ctive 1 0.61 * 0.3 D-gl ucuronic acid* 1.94
mg 1.94 ny 1. 9Ft¥gl Mannitol NF 512mﬁ$1 .6lgnS1.2 ng 1 N Sodi um
Hydroxide g.s. pH4.0 g.s. pH4.0 g.s. pH 4.0 20 Water for injection q.s.
1.0 nL q. s mL * 0.50 free base ** 0.25 ng free base *
0.12 ng fra Epgp%E%mWEFﬁ5us ot her bufﬁgﬁ‘édpﬁs, such as L:lactic acid,
acetic aC|d citric acid or any pharmaceutically acceptabl e aci d/ conjugate

base with reasgnahl uffering capacity, Lh_the pH range acceptable for
i ntravenous agglnlgfﬁgtion may be subst%%g?gﬁg for glucuronic acid. WO

00/ 75134

1 N Sodium Hydroxide qs.pH395-4.1

10
Water for injection g.s. 1.0mlL

Exemplary compositions A-C are as follows:

15 Component A B &
Active I 0.61 mg*  0.30%* 0.15%%+
D-glucuronic acid* 1.94 mg 1.94 mg 1.94 mg
Mannitol NF 51.2 mg 512 mg 512mg
1 N Sodium Hydroxide gs.pH40 qs.pH40 qs.pH40

20 Water for injection ' as.1.0mL gs.1.0mL  gs. 1.0mL
* 0.50 mg free base
** 0.25 mg free base
*** 0.12 mg free base

25 Various other buffer acids, such as I-lactic acid, acctié acid, citric acid

or any pharmaceutically acceptable acid/conjugate base with reasonable buffering

capacity in the pH range acceptable for intravenous administration may be substituted
- for glucuronic acid.
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PCTI USOCQ' 15140 4 Decenber 2003 WHAT IS CLAIMED I'S: 1. A conpound having the
formula: X 5 wherein Wis selected fromthe group consisting of 1) hydrogen
- A 2) a 5w@en7si3srenbered nono- or a 9- to i0-nenbered fus@dThiseySk4oc

het er ocycl-i-c ring having carbon ring atonms and heteroatomring atons which
ring can 10 be saturated or unsaturated, wherein the ring contains 15 20
25 a) fromone to four heteroatonms sel ected fromthe grbliscesivsr 2008g of

N, 0 and S, an rein the ring is unsubstituted, or b) fromone to four N
at ons, and mﬁ’%ﬁﬁ&h%@b% the ring atons are substituted with one or

nmore of i) C-4 alkyl, ii) hydroxy, iii) COOR, where R is hydrogen or
Cl-4 al kyl, iv) CONHZ, };) CIC—|4§O—| le); SOZNH2I  vii) hal ogen, wviii)
amino, ix) aryl, x) C3-7 cycP§aiRgwnd hayme hedormylai ) OCF3™ xiii) N(CH3) 2,
X
3
I\EJ\’/R O
H o) H

5  wherein
W is selected from the group consisting of
' 1) _hydrogen,

2) a5- to 7- membered mono- or a 9- to {0-membered fused bicyclic
- heterocyclic ring having carbon ring atoms and heteroatomn ring atoms which ring can
10 be saturated or unsaturated, wherein the nng contains
a) from one to four heteroatoms selected from the gfoup consisting of
N, O and §, and wherein the ring is unsubstituted, or
b) from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of |

15 i) C1-4 alkyl,
i) hydroxy, :
in)  COOR’, where R’ is hydrogen or C) 4 alkyl,
iv) ~ CONH2,
v) CH20H, -
20 " vi)  SO2NHz,

vii)  halogen,
vili) amino,

ix) aryl,

X) (3.7 cycloalkyl,
25 . xi)  CFs,

xiii) OCF3

xiii) N(CH3)2,
xiv)  -Cyp.3alkylaryl,

Xv)  heterocyclic ring,
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xiv) -Cl-3al kylaryl, xv) heterocyclic ring, -71 WO 00/75134 PCTI USOQ 15140

4 Decenber 2003 xvi) Cl-4 al koxy, xvii) FWAXC(CH2V1l 0-, wherein w and x are
ei ther |WwerooZsiydrovided that when wis 1, x is 2, and whePCIWUB®/I3140x is 1,
5xviii) Cl_4 thioal koxy, or xix) cyano, 3) a 5- to 7- nmenbered nono- or a
9- to 10-nenbered fused bicyclic non-. heterocyclic saturated ring which is
unsubstituted or substituted with one 10or nore of a) GiDécainker 2003 . .
C. .hydroxy ,.......... 5c) COOR, where R is hydrogen or Cl 4

al kyl, d) CONH2, e)CH2OH, f) SOINHEI-43ka%¥.ogen, Oh) amino, i) aryl,

xvii)  FuH,C(CHj)g) O-, wherein w and x are either 1 or 2,
provided that when wis 1, x is 2, and when wis 2, X is
1,
5 xvii1}) Cj.4 thioalkoxy, or

XIX) cyano,

3) a3-to7- membered mono- or a 9- to 10-membered fused bicyclic non-

heteracyclic saturated ring which is unsubstituted or substituted with one

10 or more of
a) Ci-4 alkyl,
b hydroxy, :
. €) COOR’, where R’ is hydrogen or Cj.4 alkyl,
d) CONH2, -
15 e)  CH20H
f SO2NH2,
g) halogen,
h) amino,
i) aryl,
20 1) C3.7 cycloalkyl,
k) CF3,
I} OCF3

m}  N(CH3)p,

n) -Cj-3alkylaryl,
25 0)  heterocyclic ring,

P) C1-4 alkoxy,

q) FuHxC(CHz)o.) O-, wherein w and x are either 1 or 2, provided
, that when wis I, x is 2, and when wis 2, xis 1,
T) C1-4 thioalkoxy, or

30 - s) cyano,
4) a6-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic

unsaturated ring which is unsubstituted or substituted with one or more of
a) C1-4 alkyl,

b) hydroxy,
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])C3-7 cycloal kyl, k) CF3, 1)OCF3 m N(CH3)2, 25n) -Cl1_3al kylaryl,

o) heterocyclic ring, p) C 1-4 alkoxy, q) F.. HXC(CH2)0_ 1 0-, wherein w and
“x are ei tH&PY%F 2 provided Or) that when wis 1, x is FCTASOVIG#n wis
2, xis 1, s)C 1--4 thioal koxy, or cyano, 4) a 6-nenbered nono or 9- to
10- menber ed fused bicyclic non-heterocyclic wunsaturated ring which is
unsubstituted or substituted with one or nore of a) C4Daceinker 2003

hydr oxy, -72 WO 00/ 75134 3 10 é@oﬁ)\g&@ R7}s 8 PCTI{ SOOaJIk1)§,14O 4 Decenber

D903 rogen or C.4
d) CONHp,
e) CH20H
) SO2NH2
5 g) halogen,

h) amino,
1) aryl,
)] C3.7 cycloalkyl,
k) CFa,

10 h OCF3,
m)  N(CH3)y,

" n)  -Cj.3alkylaryl,

0) heterocyclic ring,
p) C14 alkoxy,

15 Q) FuH,C(CHz)o-1 O-, wherein w and x are either 1 or 2, provided

that when wis I, x is 2, and when w is 2, x is 1,
T) C}-4 thioalkoxy, or

s) cyana,
3) CF3,
20 - 6) C3.7 cycloalkyl, unsubstituted, monosubstituted with halogen or aryl,

or disubstituted with halogen,
i) C7-12 bicyclic alkyl,
.8) C10-16 trcyclic alkyl,
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c) COOR, where R is hydrogen or Cl1_4 alkyl, d) CONH2, . e) CH2OH, }
S2NH2, g) halogen, h) amno, i) aryl, j) C3-7 cycloal kyl, k) CF3, 1)
OCF3, nmYONPIaEB#2, n) -Cl-3a)kylaryl, o) heterocyclic riPgr/usqisaEe- 4

al koxy, q) F,.H C(CH2)0_2 O wherein wand x are either 1 or 2, provided
that when wis 1, x is 2, and when wis 2, x is 1, r) Cl-4 thioal koxy, or
s) cyano, CF3, C3_7 cycloal kyl, unsubstituted, nonosub<tPecembent®®3 hal ogen
or aryl, or disubstituted with hglogen, C7_12 bicyclic alkyl, Cl4-i6
tricyclic alkyl, W 00/75134 P_C'% SQ0/ 15140 4 Decenber 2003 9) R12
R2(CH2) M C R12 wher @y m g , ach R 2 can be the sane or different, R

where m is 0-3, and each R" can be the same or different,
Q2

{
H-clz-—(CHz),;—g where p is 1-4,
OR? ‘

10)

11) R? (CHo)m, “—g where m is 0-3,

Jo-2
12) g2 H
Jc=C CH, —$
R? y '
R12 R'2

13) RZ(CHQ)m——v—g , wheremisOor 1,

14)  R*—C=C~CH,—%
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H G-(CH)p- where pis 1-4, 11) OR2 (CH2)m )o0-2 where mis 0-3, 2 H 12)

RCGCGV---CH2 -1 12/ . R

13) RR(CH2)mV -1 , where mis 0 or 1, 14)R2-

- C=C- - - CH&0 00/MI3400/ 75134 PCT/ USOQ 15140 4 Decenber 2003 1B)T/PS@/1SRR- 1
C(CH2)m R12 wherein mis 0-3, and each R12 can be the sane or different,
wherein the R12 substituents can together forma ring, with the C to which

they are bonded, represented by C3_7 cycloal kyl, R12 reiepemper 200%H

, R12 wherein q is 0-2,

wherein the R12 substituentsBcan together forma ring, with the "C to which

an ch R 12 can be the sane or different,

t hey are bonded, repﬁbsenpédé:y(éﬁé)zn_cygsl oal kyl, 17) R2
| )

R12

wherein m is 0-3, and each R!? can be the same or different,
wherein the R"? substituents can together form a ring, with the
C to which they are bonded, represented by C, 5 cycloalkyl,

2)q -

R12
5 f
16)  R°CH,—C—(CHy), —§
A2
wherein qis0-2; and-each R can be the sarie or different;
wherein the R'? substituents can together form a ring, with the
C to which they are bonded, represented by C; 5 cycloalkyl,
R2
L
I H-C—(CHp), —
R?

wherein r is 0-4, and each R*can be the same or different,
wherein the R” substituents can tégether form a riﬁg, with the C
to which they are bonded, represented by C; ; cycloalkyl,

C;.)2 bicyclic alkyl, C g4 tricyclic alkyl, or a 5- to - |
7-membered mono- or 9- to 10-membered fused bicyclic
heterocyclic ring, which can be saturated or unsaturated, and
which contains from one to three heteroatoms selected from the
group consisting of N, O and S,
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| HC--(CH2)r - 2 R whereinr is 0-4, and each R2 can be the sane or
different, wherein the R2 substituents can together forma ring, wth the
C to whi ¢hO%&)34re bonded, represented by C3_7 cycl oal kyPCT/USIVISA4hi cycl i c
al kyl, 010.16 tricyclic alkyl, or a 5- to 7-nenbered nono- or 9- to

.10- nmenbered fused bicyclic heterocyclic ring, which can_be saturated or
unsaturated, and which contains fromone to three het érBacembesdP@tt ed
fromthe group COS' St 8 of N, 0 and S, 00/ 75134 PCTI USQQ 15144 4
Decenmber 2003 18) %bﬁ?i; Halit O2§(H2) —h and p are independently 1-4,
19) R1I2R12 R2--C- G~ R12R12 wherein each 2 can be the sane or different,

RRCH2 ".C H- R2CH2 and.21) R2(CH2)g\ 2)t - R2(CH2)g wherein t is
1-4 and q is independé"v{riﬂelrfi)"(5‘-a§‘fjl p@e?'@gﬁ‘?’\é_@é@&"‘lﬁromthe group consi sting of

5 1) hydrogen,

. ]
wherein each R'* can be the same or different,

F{ZC‘{HE
H"“(;:_g , and
R*CH,

20)

21y Ra(CHg)q\
N—(CHy), —
R¥(CH,), S

wherein t is 1-4 and q is independently 0-2;

R? is selected from the group consisting of
5 1) hydrogen,

2) a5-to 7- membered mono- or a 9- to 10-membered fused Bicyclic
heterocyclic ring having carbon ring atoms and heteroatom Ting atoms
which ring can be saturated or unsaturated, wherein the nng contains

a) from one to four heteroatoms selected from the group consisting of
10 N, O and S, and wherein the ning is unsubstituted, or
b) from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of

i) C1-4 alkyl,
1) hydroxy,

15 11} COOR’, where R’ is hydrogen or C1.4 alkyl,
v} CONHp,
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S

2) a 5- to 7- nenbered nono- or a 9- to 10-nenbered fused bicyclic

het erocyclic ring having carbon ring atons and heteroatomring atons which
© ring canWse0gatdr at ed or unsaturated, wherein the ring cof@REUSE/1EMOfrom one
to four heteroatons selected fromthe group consisting of 10 N, O and S,
and wherein the ring is unsubstituted, or 15 b) fromo tons
~and where one or nore of the ring atons are substitut %D%B?ﬁggﬁgb{gﬁ nor e
of i) Cl-4 alkyl, 1ii) hydroxy i , Where R is hydrogen or Cl-4

al kyl, i v). CONH2, -76 WO 00 )7513 :US00J15140 4 Decenber 2003 5 10 15
20 25 30 v) CH2OH, vi) SO2NHZ) vSOpNikdl ogen, viii) amino, ix) aryl, x)
C3-7 cycloal kyl, xi) CF3, xi !v?i) mﬁg’l’ogen)fl ii) N(CH3)2, xiv) -d _3§I kyl aryl,

viil)  amino,

5 ix) aryl,
X) C3.7 cycloalkyl,
xi) CF3,
xii}  OCF3,
x11i)  N(CH3)p,
10 x1v)  -C].3alkylaryl,

xv)  heterocyclic ring,
xvi) Cj.galkoxy,

A

xvii)  FoHyC(CHj)o., O-, wherein w and x are either | or 2,

provided that when w is 1, x is 2, and when wis 2, x is
15 1

xviii) C]_4 thioalkoxy, or

Xix)  cyano,

3) a5-to7- membered mono- or a 9- to 10-membered fused bicyclic non-

20 heterocyclic saturated ring which is unsubstituted or substituted with one
or more of '
a) C1-4 alkyl,
b) hydroxy,
c) COOR’, where R’ is hydrogen or Cj.4 alkyl], -
25 d) CONH2,
e) CH20H,
f) SO2NH3,
£) halogen,
h) amino,
30 - i) aryl,
n C3-7 cycloalkyl,
1 9] CF3,
0) OCF3,
m)  N(CH3)2,
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xv) heterocyclic ring, xvi) Cl-4 alkoxy, . xvii) F,,,HCCH)0_1 0O-,
wherein w and x are either 1 or 2, provided that when wis 1, x is 2, and
when w i sv@go§134s 1,- xviii) CL-4thioal koxy, or Xxix) cyaEE/ussinsido 7-
menbered nono- or a 9- to 14-nmenbered. fused bicyclic non-- heterocyclic
saturated ring which is unsubstituted or substituted w re of
3) Cl-4 alkyl, hydroxy, COOR, where R is hydrogen 04688\%292?5%@?,
CONH2, CH20H, SO2NH2, al ogen, amno, aryl, C3-7 cycloal kyl, CF3,
OCF3, N(CH3)2, -77 WO 0B/ 751584 -3dhylagbo 15140 4 Decenmber 2003 5 10 15

0) heterocyclic ring, ' )

p) C|-4 alkoxy,
q) FuH:C{CHs)p.1 O-, wherein w and x are either 1 or 2, provided

that when wis 1,xis 2, and when wis 2, x is 1,
1) C1-4 thioalkoxy, or

5) cyano,
4) a6-membered mono or 9- to 10-membered fused bicyclic non-heterocyclic

unsaturated ring which is unsubstituted or substituted with one or more of -
10 a)  Cilaqalkyl,

b) hydroxy,

c) COOR’, where R’ is hydrogenor Cj.q4alkyl, ... .. ... .

d) CONH2,

e) CH20H,
15 f) SO2NH2,

g) halogen,

h) amino,

1) aryl,

i) C3.7 cycloalkyl,
20 k) CF3,

1) OCF3,

m)  N(CH3)2,

n} -C1-3alkylaryl,

0}  heterocyclic ring,
25 P) C1-4 alkoxy,

q) FuHxC(CH2)o.1 O-, wherein w and x are either 1 or 2, provided

hat when wis 1,x1s2, and whenwis 2, x is 1,
T) C) 4 thioalkoxy, or

7 s) cyano,
30 5) Cj1.7 alkyl, unsubstituted or substituted with one or more of

a) hydroxy,

b) COOH,
c) halogen,
d) amino,
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20 25 n) -Ci1-3alkylaryl, o) heterocyclic ring, p) C 1-4 alkoxy, Q)
FH, . C(CH2)o , O-, wherein wand x are either 1 or 2, provided that when w
is 1, x YOWT5EHd when wis 2, x is 1, r) Cl-4 thioal koxyPCHUSCUYSI¥yang, 4)
a 6-nmenbered nono or 9- to 10-nenbered fused bicyclic non-heterocyclic
unsaturated ring which is unsubstituted or substituted re of
a) Cl-4 alkyl, b) hydroxy, c¢) COOR, where R is hydro%@%g%&%gﬁggoglokyl,
d) CONH2, e) CH2OHL f) S@NH2,..,9) halogen, h) amno, i) aryl, j) C3-7
cycloal kyl, k) CF39 1) OCF3, @ N(CHB;QZ, n) -Cl-3alkylaryl, o)
heterocyclic ring, p) Ctla al%od§YIe3tkBwxC(CH, )01 0-, wherein-w and x are
either 1 or-2, provided gat WEyp wis 1, x is 2, and when wis 2, x is 1,
r) Cl4 thioal koxy, or - s).,cya 5) C1-7 al kyl, unsubstituted or
substituted with one or rPBre (I}?CC}%BZ’

5 1) -C1-3alkylaryl,

i) ‘heterocyclic ring,
k) C1-4 alkoxy,
D C1-4 thioalkoxy, or

: m) cyano,
10 6) CF3,

7)7 3.7 cycloalkyl, unsubstituted, monosubstituted with halogen or aryl, or
disubstituted with halogen,

8) C7.12 bicyclic alkyl, or
%) C10-16 tncyclic alkyl;
15 R3andX are independently selected from the group consisting of
I} hydrogen, |

2) halogen,
3 cyano,
4) C]-4 alkylthio,
20 5) C]-4 alkylsulfinyl,

6) C1-4 alkylsulfonyl,

7) C1-4 alkyl,

8) C3-7 cycloalkyl, and
9) trifluoromethyl;

25
Als
Ob Ob Ob
T
= =2
(3 S 3 (37
/'\Y1 ‘iL /\Y1 P 1

wherein Y1 and Y2 are independently selected from the group consisting of
D hydrogen,
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a) hydroxy, b) COON, c¢) halogen, d) ami no, -78 WO 00/75134 PCTI US00115140

4 Decenber 2003 5 10-aryl, C3_7 cycloalkyl, CR3, N(CH3)?2,

- C1- 3al kMaastyisy34 heterocyclic ring, C -4 alkoxy, Cl-4 tihcpekémsyao cyanol,
7) C3-7 cycloalkyl, or unsubstituted, nonosubstituted with halogen or aryl,
or disubstituted with hal ogen, 8) C7_12 bicyclic al kyl, 4@edmidreobd
tricyclic alkyl; 15 R3 and X are independently selected fromthe group
consisting of 20 25 Ais 9) , or wherein Yl and y2 are-i ndependent |y

sel ected. from the group Donsi €1 idregkydf :

3) Ci.4 alkoxy,

4) FuH.C(CH3)p.1 O-, wherein u and v are either 1 or 2, provided
that when uis 1, vis 2, and when nis 2, v is 1,
5 5) C3-7 cycloalkyl,

6) C1-4 alkylthio,
7 C1-4 alkylsulfinyl,
&) C1-4 alkylsulfonyl,
9) halogen

10 10) cyano, and
11D trifluoromethyl, and

wherein b is 0 or }; and

15 R1Zjs selected from the group consisting of
I} hydrogen,
2) halogen,
3) a5-10 7- membered mono- or a 9- 10 10-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom ring atoms
20 which ring can be saturated or unsaturated, wherein the Ting contains
a) from one to four heteroatoms selected from the group consisting of
N, O and §, and wherein the ring is unsubstituted, or
b) from one to four N atoms, and where one or more of the ring atoms
are substituted with one or more of
25 : i) C]-4 alkyl,
ii) hydroxy,
i) COOR’, where R’ is hydrogen or Cj_4 atkyl,

iv) CONHg,
_ v) CH20H,
30 vi) SO2NH2

vii)  halogen,

viil)  amino,

ix)  aryl,

X) C3.7 cycloalkyl,
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1) hydrogen,

Cl-4 al kyl sul finyl,
* cycl oal kyWo S@Ad3 trifluoromet hyl ;

1) hydrogen 2) hal ogen, 3) cyano, 4) Cl1_4 al kylthio, 5)

.6) Cl alkylsulfonyl, 7) Cl-4 alkyl, 8) C3-7

i or 2, provided that when u is 1, v i nuis
2, vis 1l 5) C3-7 cycloal kyl, 6) Cl-4 alkylthio, 7) C&h?(%l"ﬁ%ﬁ @ﬁagl nyl ,
8) Cil-4 al kyl sul fonyl, 9) hal gen é% cyano, and 11) trifluoronethyl, and

wherein b is 0 or

1) hydrogen,

1, and 15 R is S
2) hal ogen, 3) a8i) t O€F3nenbered nono- or a 9- to

’ected fromthe group consisting of

10- nenber ed.fused bicyclic xiii)  N(CHz)2

xiv)  -Cj_zalkylaryl,

5 xv)  heterocyclic ring,
xvi)  Cj_4 alkoxy,
X vii) -FwaC(CHZ)Q 1 O-, wherein w and x are either 1 or 2,
prov:ded that when w is 1, x is 2, and when w is 2, X is
L,
10 xviin) C]_4 thioalkoxy, and
| xix)  cyano,
4) a5-to7- membered mono- or a 9- 1o 10-membered fused bicyclic non-
heterocyclic saturated ring which is unsubstituted or substituted with one
15 or more of
a) C1_4 alkyl,
b) hydroxy,
c) COOR’, where R’ is hydrogen or C_4 ajkyl
d) CONH2,
20 e) CH20H,
1)) SO2NH3,
g2) halogen,
h) amino,
i) aryl,
25 DR C3.7 cycloalkyl,
k) CFa,
)] OCFs,
m)  N(CHa),
n) -C1_3alkylaryl,
30 -

0) heterocyclic ring,
p) C1-4 alkoxy,
q) FwH,C(CH2)o.| O-, wherein w and x are either 1 or 2, provided

that when wis 1, x is 2, and when wis 2, x is 1,
r) C1-4 thioalkoxy, or

-81-
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het erocyclic ring having carbon ring atons and heteroatomring atons 20
which ring can be saturated or unsaturated, wherein the ring contains 25 30
a) fromwweif’sl3Bour heteroatons sel ected fromthe group cBAEVSHIAH0f N, O
and S, and wherein the ring is unsubstituted, or b) fromone to four N
atons, and where one or nore of the ring atons are sub%td'tut d wth one or

more of i) Cl-4 alkyl, i) hydroxy, iii) COOR, where q¢§ “88én or
Cl-4 alkyl, iv) CONHZ, vi( CH2OH, Vi) S2NH2, wvii) halogen, wviii) am no,
ix) aryl, x) C3-7 cycloafkyl, Y8 wo 00n5134 PCTI USOO 15140 4 Decenber 2003

xi) CF3, xil) OCF3, 5pxi 6-mentleEiddhano i 9) toQD-Bambireafysed biaylihwirERaesel s
ring, xvi) CL..4 al kow XV, | i

F .CH2 1 0O-, [ .and (
either | or 2, provided f I;‘fézfle%\ﬂ%w%%s ff’glﬁsﬁ"é’leﬁor%&\?\}:’fgﬂwﬁﬁgge )é,r g{%)?? ef 1,
a

C1-4 alkyl,
5 b) hydroxy,
c) COOR’, where R’ is hydrogen or C}_4 alkyl,
d) CONH2,
e) CH20H,
1} SO2NH2,
10 £) halogen,
| h) amino,
i} aryl, .
B C3.-7 cycloalkyl,
k) CF3,
15 . )] OCFs,
m)  N(CH3)2,
n) -C]-3alkylaryl,
0) heterocyclic nng,
P) C|-4 alkoxy,
20 q) FyH;C(CHz)o.1 O-, wherein w and x are either | or 2, provided

that when wis 1, xis 2, and when wis 2, x is I,
) C}-4 thioalkoxy, or

s) cyano, 6) biphenyl,
T CF3

25 8) C3_7 cycloalkyl,
9) C7-12 bicyclic alkyl, and
10) C10-16 tricyclic alkyl;

or a pharmaceutically acceptable salt thereof.

30 -

2. A compound of Claim 1, or pharmaceutically acceptable salt
thereof, wherein Y! and Y2 are independently selected from the group consisting of
hydrogen, C}-4 alkyl, halogen, C]-4 alkylthio, Ci.4 alkylsulfinyl, Cj_4 alkylsulfonyl,
and C] 4 alkoxy.
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10xviii) Cl4 thioal koxy, and xix) cyano, 4)a 5- to 7- nenbered nono- or a
9- to 10-nenbered fused bicyclic non- 15heterocyclic saturated ring which

" is unsub¥®P¥YRid or substituted with one or nore of a) CECHUSMKAFL40 b)
hydroxy, Oc) COOR , where R is hydrogen or Cl-4 alkyl, d) CONH2, e) CH20H,
f) SO2NH2, g) hal ogen, 5h) amno, i) aryl, j) C3-7 cycloal kyl , k 3, 1)
OCF3, 0m) N(CH3)2, n) -Cl1_3alkylaryl, o) heterocyclic r?ﬂ)&c\éﬁbbeﬁ‘éggal koxy,
gq) FH ,C(CH2)al 0-, whergin w i 1 hey rovi ded that when w
is 1,xis2, andwhen wis 2% X, | sﬁg&%ﬁé%f?? |“08%E§§<V,%c% ’Cg&awp[éyﬁﬁ7l95134
PCTI US00115140 therestcwhesem Yhewm ¥¥ eyindepesjerslyselvetet droetthegnmparnndstingof

1. 0- menber ed f hgdrdghi, & ClHAC SOB;BOCEIVESPeCHE, AdsatHRated ring which is
unsubstituted or substituted with one or nore of b5a

5 4. A compound of Claim 3, or pharmaceutically acceptable salt
thereof, wherein A is selected from the group consisting of

C{b Ob
=z =z, . |
MeOS™ MeO,S =,
Oy Oy
o | P |
A A, |
F F Mes” N ¢ Meo” N
CHs
-
Ny i
' ) §
P , and l
MeQO F
CHs
10 wherebisQorl.
5. A compound of Claim 4, or pharmaceutically acceptable salt
thereof, wherein X is hydrogen, R3 is CH3, Cl or CN, and W is R2CF2C(R12); or

RZCHoCR12),.
15
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Cl-4 al kyl, b)hydroxy, c) COOR, where R is hydrogen or Cl1_4 alkyl, d)

20H 1f) SO2NH2, )hal ogen, h) amno, .i) aryl,
Cave. Og), G 1) SN, o moam PéTrOBMI140

cycl oal kyl, 15k) CF3, 1)OCF3, nm) N(CH3)2, n) -Cl-3al kyI aryl, 0a)

[ [ [ d x are
heterocyclic ring, p) C 1-4 alkoxy, q)FH , C(CH2)a_li B,hereb 81 _
ei t her Iyor 2, provided r) that when wis 1, x is 2, andd Wﬁvg , X 1S

1, 6. A compound of Claim 5, or pharmaceutically acceptablc salt

thereof, wherein R12 is hydrogen.

1. A compound of Claim 6, or a pharmaceutically acceptable salt
5  thereof, wherein R2 is selected from the group consisting of

1) a5-107- membered mono- or a 9- to 10-membered fused bicyclic
heterocyclic ring having carbon ring atoms and heteroatom ring atoms
which ring can be saturated or unsaturated, wherein the ring contains
10 a) from one to four heteroatoms selected from the group consisting of
N, O and S, and wherein the ring is unsubsututed or 7
b) from one to four N atoms, and where one or more. of the ring atoms

are substituted with one or more of
i) C14 alkyl,

15 : i) hydroxy, _
1ii) COOR’, where R’ is hydrogen or Cy_4 alkyl,
iv) CONH3,
V) CH20H,
. Vi) SO2NH2,
20 vii) halogen,
viil)  amino,
1X) aryl,
X} C3.7 cycloalkyl,
Xi) CFEs,
25 - xi1))  OCF3,

xiii) N(CH3)p,
xiv}  -Cj.3alkylaryl,
xv)  heterocyclic ring,
xvi)  Cj.4 alkoxy,
30 xvii)  F HyC(CHj)p; O-, wherein w and X are either 1 or 2,
provided that when w is 1, x is 2, and when w is 2,X1s
L
xviii} Cj.4 thioalkoxy, or
XiX)  cyano, and
35
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)s) Cl-4 thioal koxy, or CF3, cy?g(i)b (1523 bi phenlyl, Z;SE)ICB 7 cycl oal kyl
9)Cr_12 al kyl, and 10 tricyclic alky 1514

’ p%lar maceﬁdtl cngy acceptable salt thereof. 2. A conpound%ocgm%og Prliff
pharmaceutical |y acceptable salt thereof, wherein Yl and y2 are

i ndependently selected fromthe group consisting of 35h IS %{e}‘Bé §4 al kyl ,
hal ogen, Cl1-4 al kylthio, Cl. al kylsulfinyl, Cl-4 alkyl s Cl-4
al koxy. -82 WD 00RY51G4neRdrddSOMA 619-46 10-rhensree fus2Dbd yalic ddnCiRiigesRe cof

i d y2
Glaim2 or phar ey 6aklynAeGaRhaPLaBallthene NORANY
are. igdependggtzlczl?,e&fsecte ?ﬁ% Eh Auffrrp;éfﬁgﬁﬁéﬁgfﬁ“ﬁg?? BE;E’Hr“Ff CHS,
SCH3, SOCH3 afl
-phar maceutical ly acceptbybl ecf,@,logty, t hereof, wherein Ais selected fromthe

Oor.1. NCH3 NI \ MGCS
group con§| sting of ok wherellg W{g\ycrh%glgn flarSC1_4 alkyl,

....... Ni @S d) CONHy.
e) CH20H,
1§ SO2NH2,
2) halogen,
10 h) amino,
i) aryl,
- 1 C3.7 cycloalkyl,
k) CFg;
_ ) OCF3,
15 m)  N(CH3)p,
n) -C1-3alkylaryl,
0) heterocyclic ring,

p)  Ci4 alkoxy,

: q) FoHxC(CHa)o.; O-, wherein w and x are either 1 or 2, provided
20

that when wis 1, x is 2, and when w is 2 xis 1,
) C1-4 thioalkoxy, or
s) cyano.
8. A compound of Claim 7, or pharmaceutically acceptablc salt

25  thereof, wherein RZ is pyridyl, methoxypyridyl, or phenyl.

9. A compound of Claim 8, or pharmaceutically acceptable salt
thereof, selected from the group consisting of:
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, and 5. A conpound of Claim4, or pharnaceutically acceptable salt

t her eof ,y, %5% X i.s hydrogen, R3 is CH3, O or CN, and pMjssdedSagC(R 12) 2
or R2CH2 2. 15 N -83 WD 04/ 75134 PCTI USQ0115140 4 E9cenber 2003 6- -
A conpound of Claim5, or pharnaceutically acceptable salt thereof,

wherein R12 is hydrogen. 7. A conmpound of Caim6®6, or harnﬁceagkgally
acceptabl e salt 5thereof, wherein R2 is selected fromt i sting
of 1) a 5-to 7- nenbered npno- or a 9- to 1CGHgenbered fused blcycllc het e
rocyclic ring h aving cagBomyring atOﬁs/EnF heigeroatom ring atons which

ring can besaturated or ur at ed ereln t2§ ring contains 10a)from one
gt Me N, 0 and S, and

to four heteroatons sel ect
wherein the ring is unsubstlttg B b)ifromone fo fgur atons and where
..0.. are sub d with one or

one or nore of the . ring.. ato
nmore of 15i) Cl._q.al kyl, ||)hydroxy, iii) COOR, ere R is hydrogen or
Cl. 4 alkyl, iv) CONH2, Ov)

/
?
szz
Iz
/z
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CH20H, vi) SO2NH2, vii)halogen, viii) amno, ix) aryl, 5x) C3-7 cycloal kyl,
xi) CF3, xii)OCF3, xiii) N(CH3)2, xiv) --Cl_3alkylaryl, Oxv)l_ het erocyclic

" ring, xviyO®HI5134 koxy, xvii)FWH C(CH2)0-1 0-, wherein w aR§T/USRVISI® t her 1
or 2, provided that when wis 1, x is 2, and when wis 2, x is 1, 35xviii)

Cl1- 4 thioal koxy, or xix)cyano, and -84 WD (c)0175134 PgrleJsog/ 12é4$ 4
December 2003 2) a 6-nmenbered mono or 9- to 10 member ed® PRSBUPHEN €U%F i ¢
non- het erocyclic CH, |
@\/\ l\; ) I
N
H/l\n, \V/H\N I N\‘
O / T
CHy
' N 0
SN ST P
N TNY Y
-0 H _z

F F o) =
CH;
CHs
H 8 H |l
MeO = !
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unsaturated ring which is unsubstituted or substituted with one or nore of

a) Cl-4 ) hydroxy, 5 c) COOR, where R is hydro

al kyl , %5%7%9 ST CF3, d) CONH) %”“gg’é&mm
g) hal ogen, h) am no, i) aryl, j) C3-7 cycloal kyl, 1) OCF3, m N CHB)2
n) -Cl-3al kylaryl, o) heterocyclic ring, p) Cl-4 al k\%é C%ﬁ)n Ié CHZ)a 3
O, wherein wand x are either 1 or 2, provided that ﬁ ?_rL

and when wis2,xis 1, r) Cl-4 thioal koxy, OrCI s) cyano. 8. A corrpound of
Claim 7, or pharnmaceutic accept abkeff\»gk 5 thereof, wherein R2 is
pyridyl, methoxypyridyl, henyl . onpognd of Claim8, or

pharmaceutlcally accept abke | t ; of. N.se t eeh frado the group
consi sting of: WD 00/ 75134NpCT OO’H 140y 4 Decenger C
F F O .

MeOS

.
Y ! N\)LH | N,
F F O ,
MeO,s~ 7
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N~70[f NNNLJO HO HI CH3 W 00/75134 CH3 4 Decenber 2003 CH3 O
n MO PCT/CISOO 15140 , HN A N yNrCH3 WO 00/ 75134 PCT/[1SQOQ 15140 4
Decenber: 2008538 O\ N NNH MGCS d PCT/US00/15140

4 December 2003
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O ,"ANN H M02S _i}i75134 PCT/USOQ 15140 4 Decenber 2003 N11 0 CH3 F F
H I\/EOS‘%PWNCNCHS N O 4 Decenber 2003 No H MOS o NN-ANN HF Fn

H Me02S G CNN FF HCH PCT/US00/15140
4 December 2003
CHa
SN
N
N ﬁ N\)\N/Il\lj
F F '9) H
MeOS &
CH,
= ] h{/\( 'e)
T
FF S HOJ
MBOQS
CI

\



CH3 NN MS d ON,, ~NMN HF5 W 00/75134 PCTI US00/ 15140 4 Decenber
2003 0O I Ol 5 or a pharnmaceutically acceptable salt thereof. , AND
Me02S 10WOAVEZAHound .of Claim9, or pharnaceutically accé’EtT&ﬁoglgé‘?t 10
thereof, which is CH3 ONNNO NMNNN~ HH FF F 11. A conpound of

Claim9, or pharmaceutically acceptable salt
4 December 2003

O
Cl
o ,

= l N~ ™
|
SN N)\r N\/ILN’INj -_
F F H o H
MBOQS <

or a pharmaceutically acceptable salt thereof.

10. A compound of Claim 9, or pharmaceutically aéceptaﬁle salt
10 thereof, which is - '

CHs,
= | N/\( 0
|
x> N N
N N/H-( \)J\N o
FE H 3§ H /
F
11. A compound of Claim 9, or pharmaceutically acceptable sait

thereof, which is
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conpound of Claim9, or pharnmaceutically acceptable salt thereof, which is
6¢cH 5 13WON0FsHdound .of Claim 9, or pharmaceutical |y accePEHEPH/ISHOt
thereof, which is 14. A conpound of Caim9, or pharmaceutically acceptable
salt 10 thereof, which is 15. An oral pharmaceutical conposition corrprl si ng
a conpound of CI aiml and a pharnaceutically accept abl 8 Regamir 20082 o
00/ 75134 PCT/ US00/ 15140 4 Decenber 2003 16. E i ntravenous pharnmaceuti cal
conposi tion conprising a und of a pharmaceutically
acceptable carrier. 17. A rretl1 d for |;ﬁ1| bi |ng thronbln in blood ex-vivo
conprising 5 adding to th& N8 A net hod for
inhibiting formation of blo pl/a regates | 008 ex-vivo
conprising adding to the bl ood Ra £moun@of Claim 1. 0 . A nethod for

i nhibiting thrombus formation in bl ood ex-vivo con'd:ri si hg adding to the

bl ood a conmpound of Caim1l1 20. A nethod for inhibiting thronbus formation
in bl ood ex-vi vo conpr i ¥i ng AdanpourtdooftCieinb ootpharmaepticatig aofep@bii saltl Wit h
a fibrinogen N ereo %E)cthor ant agoni st .

MeOS”

5 13. A compound of Claim 9, or pharmaceutically acceptable salt

thereof, which is

14. A compound of Claim 9, or pharmaceutically acceptable salt
thereof, which is | ' '

10

15.  An oral pharmaceutical composmon compnsmg a compound of
Clalm ! and a pharmaceutically acceptable carrier.

-9) -
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t hereof, which is H~( -91 WO 00/75134 PCT/US00115140 4 Decenber 2003 12. A |



21. The use of a conpound of Claim1, or a pharnmaceutically acceptable
salt thereof, in the manufacture of a nedicanent for inhibiting thronbin,
i nhibiting thronbus formation, treating thronbus formation, or 20
preventing two@ghyssf ormation in a manmal . 22. The use opcgnseepaapti on of
claim15 or 16 in the manufacture of a mnedicanent for treating or

preventing venous t hro oeri}bol Ism aq}%]n%ul rr%)n ry enboli 4ReGemberdatR . 25
23. The use of a Conpddtt IBHVGROEI HHIEAHFCA s L e fOPREE R Bf a

nedi cament  f@mpotif@bf OBIAN AdeBRLhASUHESR a%@ééiﬁaﬂlbéé}%ﬂs' s in a mamal . .
24. The use of a conposition of claim15 or 16 in the manufacture of a 30
medi cament for treating or preventing cardi ogenic thronboenbolismin a
mammal . - 93 WO 00/,/5134 PCI/ §CU 140 cenber, 2003 25. The.use of a
conposition of CP{ea?i' m 1 Ig‘rghriéj Ph n%ﬁslémﬁ%ntu 4E “ﬁrlge%?og FHed EARBATS or
treatingsor gddigacthdigodds esiapemdadfiClaizt 1oke in humans or other nmammals. 5
26. The use of a conposition of claim15 or 16 in the manufacture of a

medi canment for treating or preventing thronbosis associated with cancer and
cancer chenot hergpy i l. 20Q. 27 [ 1] .of claim
15 or 16 in the rrlgaguf ajgtngerte 0 a{n}rllrégllnégﬁg;rl\-?ﬁ)fn or {lg(ge%?lla?\eg&ga%%érgjg@gﬁ I ng

unst abl e andiload éxviae pemprding adding fo the blood a compound of Claim 1.

10 19. A method for inhibiting thrombus formation in blood ex-vivo

comprising adding to the blood a compound of Claim 1.

20. A method for inhibiting thrombus formation in blood ex-vivo
comprising adding to the blood a compound of Claim 1 with a fibrinogen

15  receptor antagonist.

21.  The use of a compound of Claim 1, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for inhibiting
thrombin, inhibiting thrombus formation, treating thrombus formation, or

20  preventing thrombus formation in a mammal.

22.  The use of a composition of claim 15 or 16 in the manufacture of a
medicament for treating or preventing venous thromboembolism and pulmonary
embolism in a mammal.

25
23.  The use of a composition of claim 15 or 16 in the manufacture of a

medicament for treating or preventing deep vein thrombosis in a mammal.

24. The use of a composition of claim 15 or 16 in the manufacture of a

- 30  medicament for treating or preventing cardiogenic thromboembolism in a mammal.

- 83 -



10

WO 00/75134 PCT/US00/15140
4 December 2003

25.  The use of a composition of claim 15 or 16 in the manufacture of a
medicament for treating or preventing thromboembolic stroke in humans or other

mammals,

26. The use of a composition of claim 15 or 16 in the manufacture of a
medicament for treating or preventing thrombosis associated with cancer and cancer

chemotherapy in a mammal.

27.  The use of a composition of claim 15 or 16 in the manufacture of a

medicament for treating or preventing unstable angina in a mammal.

04 .



