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of the invention are useful in inhibiting thronbin and associ at ed
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. TITLE OF THE INVENTION

PYRAZINONE THROMBIN INHIBITORS

BACKGROUND OF THE INVENTION

Thrombin is a serine protease present in blood plasma in the form of a
precursor, prothrombin. Thrombin plays a central role in the mechanism of blood
coagulation by converting the solution plasma protein, fibrinogen, into insoluble
fibrin.

Edwards et al., J. Amer. Chem. Soc., (1992) vol. 114, pp- 1854-63,
describes peptidy! a-ketobenzoxazoles which are reversible inhibitors of the serine
proteases human leukocyte elastase and porcine pancreatic elastase.

European Publication 363 284 describes analogs of peptidase
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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peptide has been replaced by hydrogen or a substituted carbonyl moiety.

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
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,

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.
‘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,
atnal fibrillation, thrombotic stroke, embolic stroke, deep vein thrombosis,
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al kyl, Cerr] alkoxy, Flerr]Herr]C(CH err])[err] O, wherein u and v are
either 1 __or 2 rovided that when uis 1, v is 2, and when uis 2, v is
1; qerr]W‘)&?/Zﬁla‘& kyl, thin Jerr] alkyl, Cerr] sulfinyP&lUao01anerr]
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 THROMBI N | NHI Bl TORS

PCT/ US00/ 15140 4 Decenber 2003 BACKGROUND OF THE | NVEMTD&Meribe2din is a

serine protease;; sent,.in bl oad plas in the formof a precursor,

pr ot hr onbi n. Th%’%rﬁﬁll“ha%pq ‘83{}%"350‘@8% %&FF“%BP’@"‘PEWH& e ehBhiBmAngfreenchisen or
coagul ation by regemmistofmeranhlizedokstelspin »hasimal pécthSising £ ERRhEARAT thd Nt O

i nsol uble fibry l,s wnd. Amer. Chem _Soc., (1992) vol. 114
op. 1854- 63, 1?Boﬂ'et§g\r??ég§a'§¥eaﬁgf‘%fﬂly Bl s e R aRR Ay cBvER el | o
i nhi bitors of theluderntiveagylars, eatplstelietragents, cnklabyinebobltiasigae. and por ci ne
pancreatic g astase. Europgapsy |4 ' 36 escri.bes apal qgs of .
peptidase substrates in whi cﬁerﬁég alrl#? En!(:)lgg%s S gﬁ%%giffgrtrﬁéu%% itF‘?"%gﬂ’élc“y
group of the sub<tsugees iIngapamael hrasttasbens ot swhdeythhycnaetdyor a
substituted carfmaylalémiyel YompSundbtlihaldvemidfubl i cation 86245677 al so

descri bes peptidase inhibitors having an activated el ectrophilic ketone
nmoi ety such as fluoronethyl ene ketone or a- keto carboxyl derivatives R J.
Brown et al., JDENAAECHEACRIVIIONIIF TREUBSVERTPON2GID(1994) descri bes
orally actiue, fﬁﬁ?@ﬁﬂ%n 2GR B s of human | eukocyte el astase which
20 contain yfif uoronePﬂ?ﬁBtﬁgkﬂ%Qgﬁd pyri di none noieties. H Mack et at.,
J. Enzyne | nhibition, VolComBpoyagestizdn8mtiphA86yseful as thrombin inhibitors and have

therapeutic value in for example, preventing coronary artery disease, and have.the . . ..
following structure; '
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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,



describes rigid am di no- phenyl al ani ne thronmbin inhibitors which contain a
pyridinone noiety as a central core structure. 25 SU | NVENTI ON
The i nvéft P%¥%ncl udes conpounds for inhibiting | oss of Eigéﬁmﬁgﬁgtelets,
inhibiting formati on of blood platel et aggregates, inhibiting formation of
fibrin, inhibiting thronbus formation, and inhibiting enbolus formation in
a manmmal, conprising a conpound of the invention in ad4dhesemica2003al |y
acceptable carrier 30.. Thesg, onpgg&Qg may optionally include

anti coagul ants, antipl atel et agents, an&’ t hronbol ytic agents. The
conpounds can be added to bl oag, bhaoegknpr oducts, or mammalian-organs in
order to effect the desired iﬂnbbi&kﬁgs. The invention al so includes a
conpound for preventing or treating uhstable angina, refractory angina,
myocardial infarction, transient i&ghenic attacks, 35 atrial fibrillation,
t hronboti c sstroke, enbolic stgpke, cdeedcuiiiit hronmbosis, -1 WO (0/ 75134
PCT/ USO0/ 15140 4 Decenber 2003, di ssem nated intravascul ar coagul ati on,
ocular build up of fibrin, anH)reoégﬁusion or restenosis of recanalized
vessels, in a mamual, conpriskimg aOGpound. of the invention in a
pharmaceutically acceptabl e Cgﬁ{ie5ﬂCﬁ3 se conpounds may optionally

i ncl ude anticoagul ants, antip agelet a ts, and thronbolytic agents. 5 The
invention also includes a nethiovd fdfl-geldyleiylg the t hronbogenicity of a

surface in manmal by attachi t r e, either covalently or
noncovalenyfy, a conpound of kﬂg iﬁ%%ﬂ%yéﬁ?%%%TAlLED DESCRI PTI ON OF THE

| NVENTI ON AND 10 PREFERRED EKBODI fEMraAkeSfpounds of the invention are
useful as thrombin inhibitors,and Bamec(As) A0CWHFeiN ) MR A BelefiheeX@m! €,
H 15 wherein provided that when wis 1, x is 2, anid when w1s 2, x is
: L,
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,



Wis selected fromthe group consisting of 1) hydrogen, 2) a 5- to 7-
menber ed, AQPQs3pr & 9- to | O-menmbered fused bicyclic hepepBsuasi® ring
havi ng carbon ring atons and heteroatomring atons 20 which ring can be
saturated or unsaturated, wherein the ring contains 25 a) fromone to four
het er oat ons sel ect ed fromthe group consisting of N, 0, and S ag@ i,herei n
the ring is unsubstituted, or b) fromone to four N at ShiEeCEREEUAEIZ one or
more of the ring atons @re shidsbryaiicedngith one or nore of i) Cl-4 al kyl,
ii) hydroxy, iii) COO?' wher e ga”@x 1iydrogen or Cl-4 al kyl , iv) CONH2, v)
CH20H, 2 WO 00/ 75134 P USOO/i ‘Decenber 2003 vi) SCJZNHZ ~Vvii)

hal ogen, 5viii) am no, |Q<)) ar L G(CHE%. irOcyéienein ky knd x afe e, | ot 2, prooiial

Oci 1) NOI2, xiv) - CL3al ik w001 RES ST QNG 4 1Gig V1) CL-4

al koxy, XV|§) FwHx C( CHZ)(} 1 C1_4\At,ﬂ1o ﬂg]xy\ivogn X are either 1 or 2, ......

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, -
&) "CHyOH: '
f) SO2NH2,

15 ) halogen,
h) amino,
1) aryl,
J) C3.7 cycloalkyl,
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, '

) C7-12 bicyclic alkyl,

8) C10-16 tricyclic alkyl,



provided that when wis 1, x is 2, and when wis 2, x is 1, 15xviii) Cl-4
t hi oal kox or .xix) -cyano, 3)a 5- to 7- menbered nmono- or_a 9-
10- rrerrbewg’d) 07USdd bi .cyclic non- 20heterocyclic saturated ??T{BSW?]S};‘W is
unsubstituted or substituted with one or nore of a) C 1-4 al kyI
hydr oxy, 5c) COOR , where R is hydrogen or Cl-4 al kyl ﬁ 0@% CHZO—l
f) SO2NH2, g) hal ogen, Oh) amno, i) aryl, j) C3_7 cycl% 'S 3,
OCF3 m N(CH3)2, n) -Cl-3alkylarys, 3 wo 00/ 75134 PCT/ USDa115144 4 Decenber
2003 5 10 15 20 25 30 0) heterogyclic ring,

2) H(CHz)m__'C

R‘!Z

1

. ”
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__(CHm—F  where mis 0.3,

)0-2
12)  Re M ‘
JC=C CH, —3
R? y ’
g2 R'2

13) RE(CHg)m_v—g , wheremisOor I,

14) R°—C=C—CH,—



p) Cl-4 alkoxy, q) FHxC(CH2)0.1 O-, wherein w and x are either 1 or 2,
provided that when wis 1, x is 2, and when wis 2, xis 1, r) C-4
t hi oal koXQ 0M75134s) cyano, 4) a 6-nmenbered nono or 9- to 1BCHAIRN¥EE f used
bi cyclic non-heterocyclic wunsaturated ring which is unsubstituted or

substituted with one or

nore of a) Cl_4 alkyl, b) hydro 6‘%%? CO%R _
R is hydrogen or Cl-4 alkyl, d) CONH2, f) SO2NH2, @) HQSS beh 2003
aryl, j) CG3-7 cycloal kyl, k)HﬁFS, 1) OCF3, m N(CH3)2, n) -CI-3aI_kyI aryl,

]
2
P R C—(CHp)m —
R'2
wherein m s 0-3, and each R" can be the same or different,
wherein the R'? substituents can together form a ring, with the
C 1o which they are bonded, represented by C ; cycloalkyl,
g2
i
16)  R’°CH,—C—(CHy), —~§
B2
wherein-qis 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
17 H-C—(CHp), —%
. e

wherein r is 0-4, and each R? can be the same or different,
wherein the R” substituents can together form a riﬁg, with the C
to which they are bonded, represented by C, 5 cycloalkyl,

Cy.12 bicyclic alkyl, Cq.¢ 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,

wher e
no, 1)



0.) heterocyclic ring, )p) Cl1-4 alkoxy, ) F,,,HXC(CH2)0_1 0-, wherein w and

X are either | or 2, provided r) that when wis 1, x is 2, and when wis 2,
.x 1s 1, .we)oo@siz44 t hi oal koxy, or CF3, cyano, 6)C3-7 cycl oatdaylso/15140
unsubstituted, nonosubstituted with hal ogen or aryl, 7)or disubstituted

wi t h hal ogen, C7-12 bicyclic alkyl, 8)C10-15 tricyclic alkyl, 4 WO 00/75134
PCT/ US00/ 15140 4 December 2003 R12 9)R2(CH2)nC | R 2 whdpeCember 2008 and
each R _ can be tshe sane or different, 2 R 10) HC((;H2)p-where p.is 1 4,
6R2 where mis 0-3, lgﬁ)R%@nﬂ_ob(CHz)p _g

wherein n and p are independently 14,

19) R12R12

wherein each R'? can be the same or different,
R20|H2
H—C""é , and

|
R?CH,

: 20)

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,



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 O0-3waedrsemch R12 can be the same or different, whePETASMHESIRL2
substituents can together forma ring, with the C to which they are
bonded, represented by C3_7 Cycloal kyl, R12 | 16) R2CH2- C—-(CI-I23q
R12 wherein q is 0-2, and each Ri2 can be the sane or diPeesmher 2003 wherein
the R12 substituents can togetJn)er f%ﬁ“ﬁ ring, wwth the C to which they
are bonded, represented by C3 T cyc I ?1, 17) RR H(CH2)r RC2~-- wherein
r is 0-4, and each R2 can be th@ samogen, different, wherein the R2
substituents can together form.a) ri r}%? with the Cto which they are bonded,
represented by C3_7 cycl oal kylv,Ill C7a_ Obi cyclic alkyl, Cl10 16 tricyclic

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

5 X) C3-7 cycloalky},
' xi) CFa,
xi)  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
I,
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) CH20H,
f) SO2NH3,
g) halogen,
h) amino,
1) aryl,

30 - i) C3.7cycloalkyl,

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

n) -Cj-3alkylaryl,



het erocyclic ring, which can be saturated or unsaturated, and which
contains fromone to three heteroatons selected fromthe group consisting
-of N, O swweo®s138 WD. 00175134 PCTI US00115140 4 Decenber 20®3I/U8)0/15140

R2(CH2)n-O (CH2)p -~ , wherein n and p are independently 1-4, 19) R12R12
R2- G- G-~ R12R12 wherein each R 12 can be the sane or di féer ent, 20) R2CH2
ROCH2 N-(C H2) -~ t R2(CH2), whereint is 1-4 and q i ¢ PReRIpRHHIH vy 0- 2;

R2 is selected fromthe %roup consisting of 5 1) hydrogen, 2) a 5- to 7-
menbered nono- or a 9- t® 10- MERASEYEW Filsed bicyclic heterocyclic ring
havi ng carbon ring atonspland Getseslkatyym ring atons which ring can be

saturated or unsaturated, wherein.t ri ontains a) 10 b) 15 and 21
R2(CH2) q\ q) {ZSILI&( 2)p-1 8-9 w%eremwand x)are eithe)rlor 2, provide)d

that when wis 1, xis 2, and when wis 2, x is 1,
5 ) C]-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

s) 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 1] C3.7 eycloalkyl,




fromone to four heteroatons selected fromthe group consisting of N, O
and S, and wherein the ring is unsubstituted, or fromone to four N atons,
and wher #@¥¢’56¥ nore of the ring atons are substituted wctrhuseoesias nore
of i) Cl-4 alkyl, ii) hydroxy, iii) COOR, where R is hydrogen or Cl-4
alkyl, iv) CONH2, v) CH2OH, -7 WD 00/75134 5 10 vi) S H2, . vil)_ . hal ogen,
viii) amno, ix) aryl, x) C3.7 cycloalkyl, xi) CF3, #i G}CQT?%T,M%H)
N(CH3) 2, xiv) -Cl1-3alkyl ?ryl ... XV) heterocyclic ring, xvi) Cl-4 alkoxy,
PCT/ US00115140 4 Decenbe®) 2008Kvi i) FwHXC(CH2)0-1 O, wherein w and x are
either 1 or 2 provided hhat Wemqysis 1, x is 2, and when wis 2, x is 1,
15xviii) Cl-4 thioal koxy,, or xpXx) ﬁ%?no, 3)a 5- to 7- nenbered nono- or a
9- to 10-menbered fused bl cyclHé-3atkalaryl,

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 -



het erocyclic saturated ring which is unsubstituted or substituted with one
20or nore of a) Cl-4 alkyl, b) hydroxy, c) COOR, where R is hydrogen or
- 1-4 al kyIWORYTBBNH2, e) CH2OH2 f) SORNH2, 25g) hal ogen, hPCHRSHKISHY ary|
j]) C3_7 cycloalkyl, k) CF3, 30 .1) OCF3, m N(CH3)2, n) -Ci-3alkylaryl, 8
WD 007 75134 PCTI USOO 15140 4 Decenber 2003 5 10 15 20 3%30 35 0 %]
heterocyclic ring, P) Cl-4 alkoxy, q) Fv,H C(CH2)0 1 eGHMR e 4008 and x
"irer)e' tcgez g-h?[)alzi(og;?wo?ﬁd tﬁﬁﬁwr}o% \/\Jhe)rgelh?] a%d vaargel K of 2, pro%ide)& 's
that whenuis 1,vis 2, and whenuis 2, vis 1,

5) C3-7 cycloalkyl,
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 xiii)  N(CH3)2,
- 11 -



S) cyano,

non- het e

Wit h one WO o514 of .
hydrogen or Cl1-4 al kyl,

am no,

rocyclic

-Cl - 3al kyl aryl,
0-, wherein Wandx are either _
and when wis 2, ¥ is 1, r) CLX¥Xhi 6%\% jedyarybr  s) cyano, -5) Cl-7 al kyl,

unsubstituted or substituted vmxtvljl or}gté}gﬁfm ﬁ(gr a) hydroxy, b) COO-l c)

hal ogen,

4) a 6-nmenbered nono or 9- to 10-nenbered fused bicyclic

unsaturated ring which is unsubstituted or substituted

a) Cl1-4 alkyl, b) hydroxy, c¢c) COOR, WIHUSDURSMBS
d) CONH2 e) CH2OH, f) SC2NH2, g) hal ogen,

i) aryl, j) C3-7 cycloalkyl, - k) CF3, 1) OCF3, @
) 0) heterocyclic ring p) C1 -4 al koxy; ’%PW‘%( 9CI—|2)0 1

d) am no,

e) aryl, fQ )C3 81

1 or prowded t hat vvhenW|sl X is 2,

-9 Wc) 00/75134

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
I,
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) C1-4 alkyl,
b) hydroxy,
15 c) COOR’, where R’ is hydrogen or Cj 4 alkyl,
d  CONHy, '
) CH20H,
f) SO2NH2,
) halogen,
20 h) amino,
1) aryl,
1 C3.7 cycloalkyl,
k) CF3,
) OCFs,
25 m)  N(CH3)p,
n) -C}-3atkylaryl,
0) heterocyclic ring,
p)  Ci4alkoxy,
q) FwH,C(CH2)s.1 O-, wherein w and x are either | or 2, provided

30 that when wis 1,xis 2, and when wis 2, x is I,

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/ USO0/ 15140 4 Decenber 2003 g) CF3, h) N(CH3)2, 5i) Cl_3alkylaryl, j)
heterocyclic ring, k) G4 al koxy, 1) C -4 thloal koxy, or 6)m cyano, CF3,

. 7) C3_7 cyaboeaiskysl , unsubstituted, nonosubstituted w th habtogwsomrsiaryl .,
10or disubstituted with hal ogen, 8)C7-12 bicyclic alkyl, and
C1.0_.1.6_ticyclic_alkyl;--..... R3 and X are i ndepen%gg sel ected from
the group consisting of 1)hydrogen, 152)hal ogen, 3)cya e%%‘/'@i 3kyl t hi o,
5)Cl-4 al kylsulfinyl, 6)CL. .4 alkylsulfonyl, 207)C 1-4 alkyl, 8)C3_7

cycl oal kyl, and 9)tr|fl uorlonet Ay alkyl s 25 wherein Y1 and y2 are
mdependently sel ected frw Wﬁb%roup consisting of 1) hydrogen, 2) Cl-4

al kyl, 3) .Cl1-4 al koxy, B134
COOR’, where R’ is hydrogen or C|_4 alkyl,

d) CONHy

5 e} CH20H,

| f)  SONH,
£) halogen,
h) AMINO,
1) aryl,

I0 )] C3.7 cycloalkyl,
k) CF3,

- b 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, C}_4 alkylthio, C14
30 alkylsulfinyl, C14 alkylsulfonyl, and C]-4 alkoxy.

In a subclass of the class of compounds, Y1 and Y2 are independently
selected from the group consisting of hydrogen, F, CH3, SCH3, SOCH3, SO,CH3,
and OCH3.

-13-



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) C3wd (mfyﬁlBOaI kyl, 6) Cl-4 alkylthio, Cl-4 alkyl sul f PEI/US00/I8)40C 1-4
al kyl sul fonyl, 9) hal ogen 10) cyano, and 11) trifluoronethyl, and wherein
bis O0or 1.; and R12 is selected fromthe group consi st

hydrogen, 15 2) hal ogen, 3) a 5- to 7- menbered nono- gb%cg b%zlos

10- menber ed fused bicycli het erocyclic ring having carbon ring atons and
het er oat om ring at onms ?er&f‘?qprf& Sibplass el crrapandy A Hrislseiad Sroadthe B n
the ring cont atdigisthgfofom one to four heteroatons selected fromthe group
consisting . of . 20 N, O and S, and wherein the ring is unsubstituted, or 25
30 35 b) fromone to four N atons, and where one or @pre of the riRg atons
are substituted with one or nore of i) Cl-4 alkyl, 1) hydroxy, i;?)
COOR , where R is hydrogen or Cl 4 al kyl, |v) CO\I , V) CH2OH, 1

P N SN

s cslieole
A F MeOSs™ 7 . ANF

:"JI "HJN ,f"1

=
=
Q
x

W

\
\

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 -



vi) SO2NH2, vii) halogen, wviii) amno, 1ix) aryl, x) C3-7 cycloal kyl,
xi) CF3, xii) OCF3,. xiii) N(CH3)2, - 11 WD 00/75134 PCT/ US00/ 15140 4
. Decenber w&P@@rsxi4qv) -Cl-3al kylaryl, xv) heterocyclic ring, PERUE)0/1G1404

al koxy, xvii) FH,C(CH )a., 0-, wherein wand x are either | or 2, provided
that when wis 1, x is 2, and when wis 2, x is 1, xviii,) Cl4 tmmxy,
and xi x) cyano, 104) a 5- to 7- menbered nono- or a 9- +I3EGRNbRY, d fused
bi cyclic non- heterocyclic saturated ring which is unsubstituted or

substituted with one a) from one to four heteroatoms selected from the group consisting of
.......................... O3 arid Q- L PP o] G ¢ (o] =
R Naf” B @‘ch"lﬁﬁ)”%y‘%}%%<“§?“‘83‘eédh . where R
is hydrogen or G ._q, allRyfromugne@oip@,N eforGH2@HwheE one or more of the ring 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)  CONH2,
v)  CH20H,
10 vi)  SO2NH2,

vii)  halogen,

Viii)----amino,

1X) aryl,

X) C3.7 cycloalkyl,
15 X1} CFs,

xii) OCFs,

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)  SOxNH2,
35 g) halogen,

- 15-



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

25m N(CH3) 2, n) -Ci-3alkylaryl, o) heterocyclic ring, Op) Cl 4 al koxy,

q) F, yH, &@pR)034 0-, wherein w and x are either | or 2, gidW3eaS¥hat 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 %’&9 het erocyclic
unsaturated ring which is unsubstituted or substituted P8R ¢i0%ore of
-12 WD 00/ 75134 PCT/ USC]%/ 15140 4 December 2003 5 10 15 20

1) aryl,
1) C3-7 cycloalkyl,
k) CF3,
5 ) OCF3,
m)}  N(CH3)2,
n) -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 is pyridy},
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 -



i s hydrogen or Cl-4

25 a) Cl-4 alkyl, b) hydroxy, c) COOR, where R

alkyl, d) CONH2 ), e) CH2OH, f) SO2NH2, g) hal ogen, h) anino i) aryl,
j) C3-7 Lkyl, K) CF3, 1.) ....... ... .,

........ ‘%%’9?134 e N(CH3)2, n) -Cl-3al kyl é’FJfUS“PJ}S”"

het er ocyclic ring,
are either 1 or 2, provided
1, r) Cl1-4 thioal koxy, or
cycloal kyl, 9) 07.12 bicyclic alkyl,
pharnaceutlcally accep salt th
y2 are |ndependently S Iecded from
al kyl , hal ogen, Cil-4 al
and Cl 4 al koxy. In a su
i ndependent |y

p) Cl1_4 al koxy, .
that when wis 1,
s) cyano,

q)

6) biph
and ¢

R{’ﬁ%rou

of che Iass ofEFk??Effﬁf

xis 2, and when wis 2, xis

enyl, 7) CF3, 8) C3-7

) C10-16 tricyclic alkyl;. or
a class of compounds, Y1 and
consi sting of hydrogen, Cl-4

Cl-4 al kyl sul fonyl,
Y and y2 are

C!
7
SN LT
AN T TN
F/\/
CHq
Z N o
\NI N)'\H/N\)LN |N\
H H e
F F O - -
CH,

-17-
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selected fromthe group consisting of hydrogen, F, CH3, SCH3, SOCH3,
S2CH3, and OCH3. -13 WO 00/ 75134 consisting of 4 Decenber 2003
PCT/ USOOmd4B133 Ch NN / N CHs 'r NN MOS Me02S CH3 5 POTEHBI/INE group
of the subclass of conpounds, Ais selected fromthe group , and where
bi sOorL I n a subgroup of the group of- conpounds, X |s h drogen, R3 is CH3
C, or CN, and Wis R2CF2C(R 12)2 or R2CH2C(R 12)2_ ﬁﬁﬂmpﬁfaﬁ‘)(’%he
subgroup of conpounds, R12 is hydrogen Ir@g subf am I y of the famly of

]

compounds, R2 is selected~{romthe sisting of 1) a 5- 'to 7-
@ fu ed @cycllc

menbered nono- or a 9- -rrenber het erocyclic ring
havi ng carbon ring ato he om K ng \MNch ring can be
saturated or unsaturated, “Wwheréin N e |ng ontlél ns 114\ *80/ 75134 5 10 15
20

CHy
Q. LS
ﬁ)\”,N\)J\E IN\ CH,
O / *&
CHs

CH,
CH,
N/KW_N\)LN Ne-CHs
H L ooH ] -
MeO

- 18-



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
. unsubst iwutoedsizer b) fromone to four N atons, and wher e PGRASO¥13T8r e of t he

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) CONH V)
CH2OH,  vi) SCRNH2,  vii) hal ogen, .................... 4 Dotdmber 2003

1 O amno, ix) aryl, Xx) -!7 cycloal kyl, xi) CF3, xii)
OCF3, xiii) N(CH3) 2, ' - Cl-3al k ryt, _xv) heterocyclic ring, xvi)
Cl-4 al koxy, xvii) FWH[( -1 0-N whdrei fOw and x are either-1 or 2,

e

is.2, And w}n/u%is wis 1, xviii) Cl-4
t hi oal koxy, or 25 xix) chano,KandN30 2)"a ohNme r nmono«~or 9- to
10- menbered fused bicyclic rFotheHero clic uhkat

ategd ring which is
unsubstituted or substituted with one or noreveHsa) 1-4 al kyl,

Cl
Q 9
\N ﬁ N\)'I\ﬁ | N\ .
F F
© MBOQS &
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b) hydroxy, c) COOR, where R is hydrogen or d..4 alkyl, d) CONH2, e)
CH20H, f) SO2NH2, g) hal ogen, -15 WD 00/ 75134 PCTI US00115140 4 Decenber
2003 h) W@®WE5134i) aryl, j) C3-7 cycloal kyl, k) CF3, 5 1FCUGRYY/ISI4H
N(CH3)2, n) -Cl-3alkylaryl, o) heterocyclic ring, p) Cl4 al koxy, 10 Q)
FWH C(CH2)0.1 0O-, wherein wand x are either | or 2, proyided, that when w .
is 1 xis 2, and when wis 2, xis 1, r) Cl-4 thioalkd&é?cﬁmb§52 @3 cyano.

In a sub-subfamly of the subfamly of co unds, R2 is pyridyl,
met hoxypyridyl, or phen/,. ,L§£ggﬂ$anily are listed below (note
[ I

t hat nmet hyl substituent|S ndi cated as bonds-attached to
t i nMgention is represented
by "**" indicating Ki greate 2Nt o n or "*" indicating
gt
F

an atom. Inhibitory actdvi
Ki less than 1 nM Val ues arg s i ned acdoér di the in vitro

*%*

*k
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WD 00/ 75134 PCT/ CTSOO 15140 4 Decenber 2003 N F JN-,** H cH3 WD 00175134
PCT/ US00115140 4 Decenber 2003 o \v "N NF "FHn HI CH3 CH3 ** CH3 NI VO
- 00175134 wWRET0/18860 15140 4 Decenmber 2003 F F A 11 O N Ned/HUBbo/isB02S WO
00/ 75134 PCT/ USOO115140 4 Decenber 2003 CN

4 December 2003

|
\N N)\H,N\)kN Ny .
H L H |l

=

F F
MeS
Cl
= N™ ™ 0
HeCo s, ] l/\.\bL N
e N N N | Xy

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:



VNNLHCH N(OHOHY] FFCHB Hi M * 0N HW

NI N oS/ CN *
00/ 75134 PCTI USOO115140 4 Decenber 2003 CH3 11 ~ NINNM "FHH-"y MCS
cd d F woboessiaw N H PCT/USH0/15140
4 December 2003
cl -0 '
= | N/\r 0 i :
\N N | N\/U\N N\
FFHR 5 H?/E)
cl O
Z | N0 i
\N N ! _ N\)J\N N\
i " © ;es l & -
= N™ C]O S
N N/kn,N\)LN N,
5 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.



~ /[ MeS ** The conpounds of the present invention, nmay have chiral centers
and 5 occur as racemates, racem c m xtures and as individual

- di ast er emewms13ar enantioners with all isonmeric forns beirgriswhsded in the
present invention. The conpounds of the present invention may al so have
pol ynorphic crystalline forns, with all polynorphic crystalljne_forns
being included in the present invention. The invention %ﬁ%em % S

net abolites of the conmpounds of the 10 invention, including the foll ow ng
conpounds: -21 WD 00/ 75134 PCTI USCOABBREVAADONGBber 2003 0 | N'N1 H 31 5,
and When any variable occurs nore than one tine in any constituent or in
10 formula 1, j.ts definition on each occurrence is independent of its
definition at ry other occur r eBeEhYANde  conbi nations of substituents
and/ or vari abl(®@3%,Gy e perm ssi bl e dpmlorohdetideh combi nations result in

stabl e conpou Sone abbreviations, that appear,in this application

owgggﬁ ”‘@F&g

are as fol 08 ~"' -22 WD 08FHALRINGH gorgles pAST
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)
. 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_




DBU DCE DM DWMsO 10 DPPA EDC Et20 Et3N 15 EtOH HA HOBT HOAT i PrOH -

20 IDA LiAIlHA  Mel . MeOH MCPBA 25 NaBH4 NaN3  NaSMe nBuLi  NCS 30 NWM
Pd/ C Ph®&gsoo/Br@P POBr3 35 TBAF PCT/ US40115140 4 DecenbePC2@885/15140
ABBREVI ATl ONS

4 December 2003

TBSCI tert-butyldimethylsilyl chloride
TEA triethylamine

" THF tetrahydrofuran
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 CH;,

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
blcyclo{? 2.13heptyl (norbomyt), bicyclo[2.2.2}octyl, 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 -



" borohydride dichloronmethane di ethyl ami nosul furtrifl uoride _

1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene 1, 2-di chl oroet hane di net hyl f or mram de
- di met hyl el dorgizde  di phenyl phosphoryl azi de | PCT/US00/15140

- et hyl - 3- (3-di net hyl ami nopropyl) carbodiimn de hydrochloride diethyl ether
triethylamne ethanol hydrochloric acid 1-hydroxybeQ§$tr|aéolgg&¥drate
1- hydr oxy- 7- azabenzot ri azole 2-propanol |ithium diisd&pr8pylaft ¢ i t hi um
al um num hydri de  iodonet hane met hanol ~m chl oroperoxybenzoic acid sodium
bor ohydri de sBU¥EHA kessraeycdis ding sy riem e ring of wdichmiybs sauirathd.sieh as

N- chl or osucci pipatidyi, %ﬁﬁh?ﬁh%{dﬂb@# imarpabd 30LHR ﬁmdzrﬁg,hg‘“gtgﬁ]%ﬁ&fngﬁﬂ

cat al yst .t.ol g?ne tri ghenxd?rr(])(r)ns hi ne phosphorous ox

carbon atoms a ne to four heterocatoms selected from the group consisting
of N, O and S, and wherein the nitrogen and sulfur heteroatoms may optionally be

5  oxidized, and the nitrogen heteroatom may optionally be quaternized, and including
any bicyclic group in which any of the above-defined heterocyclic rings is fused to a
benzene ring. Bicyclic unsaturated ring systems include bicyclic ring systems which
may be partially unsaturated or fully unsaturated. Partially unsaturated bicjfclic nng
systems include, for example, cyclopentenopyridinyl, benzodioxan, _

10 methylenedioxyphenyl groups. Especially useful are rings containing one oxygen or
sulfur, one to four nitrogen atoms, or one oxygen or sulfur combined with one or two
nitrogen atoms. The helerocyclic ring may be attached at any heteroatom or carbon... ..
atom which results in the creation of a stable structure. Examples of such 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-




t et rabut yl ammoni um fl uori de -23 WO 00/ 75134 PCT/ US00115140 4 Decenber 2003
TBSClI tert-butyldinmethylsilyl chloride TEA triethylam ne THE

t et rahydﬁmﬁff/’éﬁ#"“ TVSCN trimethylsilyl cyanide 5 As used hEEEFUSIMTEpt where

noted, "alkyl" is intended to include both branched- and straight-chain
saturated aliphatic hydrocarbon groups having the spegﬁtél ed n‘gér of
carbon atons. Conmmonly used abbreviations for alkyl sCenaer

t hroughout th i t h e_r.epresent ed Me" X
, 10 ethyl % Ee rll]e]%rsglgste\b@% EEQ)FEF& féﬁq){%m’ﬁ%ﬁ%mmlﬁé’rP@?ﬁsesent ed
by "1'r" “or aCIB@@l?lmomyltmciudpamzemaehpam;q aldindte, mpﬁm&ﬂd&%

etc.; "al koxy’ bcnieﬁ@ixﬁﬁﬁﬁktesbl&lkdn@%[yr% Q{rﬁ@‘? @@ng 'Cﬁ.q,g,ﬂg SU@% %”d' cated _n

unber . of . . car bor] atons ..,............... ?(’ygen
bridge; "Hal o'Cyclgpenianepeapiapete, é%l‘é@@étﬁh@cwﬁsmfm@,rﬁﬁlamm@ﬁonate(Ex)'r;armlaj oro

(Q), brony (@mcoaqﬂammg(y&aropwha@ommma VhebBntifEhohdgor esent a 15

smal |, single.n I V. ed speci es,, suc ori rom de

hydr oxi de, @é&%f: élor‘g?’ﬁ"fyﬁffﬁf ‘g'HEj@t EX%O’OH@F&Tpﬁﬁi@f‘éﬂh?ﬂeﬁlﬂﬁ%@fe Institoat e,

mal eate, sul f ataeard, an&th:a‘tcmlfoda&rmtraphmaleﬁesulf@ﬁﬂ@ﬁﬁccﬁiﬂafeoﬂﬁlta?e oRBdel he, | i ke.
Iret o ot -SSR Rabhate Ser L A b el RS bV SRR ropiahetes o 1o
bi cyclic al kylstcoiralg, mub’ﬁdsdnmc itmotymbete, fosyyie] michﬂie&:}rhﬁ&t VBasé Baltdiasings ) |

bi cycl of 2.43. 2] i ept bor d
The i e 182 %éﬂ'"'grﬁf@ el B s é‘?drﬁ‘caé%é&e}u‘%‘ il gb‘i{fb%? tsraéE%g@aavS
stable 6- to™a rfé%ﬁlcéds A®atm gpd magwmntsaliSn@ltswetm'g&uc bases spdteasy| , or

napht hyl . The: d1@5]oﬂ¥:¥)|'laﬁlln@gaﬁ§"}d hﬁtﬂmﬁigﬁkmme%a%aé kl}?t‘é.tdrﬁx%%&g\g‘gﬁ{k gne or -

“"rmre of —CI =4 towe

OX al"ogen—or ani no
"al kylaryl", é'f%“‘“edyimé 2 L§9¥%ﬁ’§/| X‘%Oeﬁ'ﬁé@%ﬁpsﬁ%ﬁnﬁwmwmﬁp’uxzs may be
g - guaternized with such agents as lower alkyl halides, such as methyl, ethyl, propyl, and
15  butyl chloride, bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl;
and diamy] sulfaies, long chain halides such as decyl, lauryl, myristyl and stearyl
chiorides, bromides and jodides, aralkyl halides like benzyl and phcnclhyl bromides
and others.
In compounds of the invention having pyridyl N-oxide moieties, the
20  pyridyl-N-oxide portion is structurally depicted using conventional represematiohs

such as
= —
\N I or SN +I
| 5
O

which have equivalent meanings.

In the definition of variable “A”, when variable “b” is zero, A is

" " "
i —V2 I —_YZ or I —y2
/\d ’ ‘51 /-.(J ) ,s\’) .
Y Y 4
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havi ng an al kyl substituent. The term "bi phenyl"” neans a ring assenbly of
two benzene rings, e.g., 30 The term "heterocyclic ring", as used herein

. except wheoeemaBed, B represents a stable 5- to 7-nmenbered pandoysidc- oOr
stable 9- to 10-nmenbered fused -24 WO 00/ 75134 PCT/ USOQ 15140 4 Decenber
2003 bicyclic heterocyclic ring systemany ring of which nay be saturated,
such as piperidinyl, partially saturated, or unsaturat®decambRr 4403
pyridinyl, and _which consists of carbon atons and fromone to four

het er oat ons selMEane@ripblg bt isdl. grisup consisting of N, 0 and S, and wherein
the nitrogen and sul fur heteroatons may optionally be 5 oxidized, and the
nitrogen heteroatom may opti@Qnal ly be quat epni zed, and i@l uding any

bi cyclic group in which any ¢f the above-d;Li ned heterocchI icrings is

fused to a benzene rin yclic unsaturgyed ring syst i ncl ude
bicyclic ring systens whi Ty he parti '?ﬁquaturat gng Eully
unsaturated. Partially unsatur T bic ;yﬁ@ syste Epﬂiude, for
exanpl e, cycl opent enopyri di Wnbenzodﬁhxa nethylen ?xyphenyl
groups. Especially useful are rings containing one oxygeplo sul fur, one
to four nitrogen atons, or one oxygen or sulfur conbined Wth one or two
nitrogen atons. The heterocyclic ring may be attached at any heteroatom or
carbon atomwhich results in the creation of a stable structure. Exanples

(2)f such hetero ) Edri;lﬁn ISHIBHURS - TRG r?ZI gyl |
- oxopi per azi nyl, oxopiperTdi > OXO0pPY yl, oxoazepi ny
azepinyl, pyrrolyl, 4-pi OEPEeRZHANt thepany ds indigaiad for hrtesabhent anggrerention dif ay | |
i midazol yl, i mvatamabf tybmbatid aﬂmmmgm pmhcumwdcﬂuﬁary BXEr9ahi ¥rebroPENE di nyl,
pyridazinyl o y azo i 'soxazalidrnyi;

mor phol i nyl t?\lﬁg%gl Tlhowﬂégm g “nSH‘S F@é&ferﬁeé?@f yrare g ﬁ P'BF‘H‘}H“—S
i sot hi azol i di nyqqmnrrgrmwr:gagulaqnmmmpynmhc térgotpation! uesd heréie ngiakémiazaday| |,

Lot ?Shi‘é%'ﬁ {frty’? it a8 RO, SR8 96RE e DA Mo, e

t hi amor pholt¥ ny F*S-@REBHESF- phol i nyl ~ sul f oxi de, t hi amor phol inyl ~ sul fone, and

oxadi azol yl. Mor phOl i N0 THrdoMsin $HIBILRS 1§@§eﬂh(?1lot B%/{vlf): 1in Emecm'h% lanl thera
"non- heterocycL| her ei n, e ere note SBLR

ofob oCheT Doy S haviB O borte e ionSiie owseliy whonassstetion of biood

coagulauon 1s required such as to prevent coagulation of stored whole blood and 1o
prevent coagulation in other biological samples for testing or storage. Thus, the

15 thrombin inhibitors can be added 1o or contacted with any rhedium, 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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25 bicyclic ring system having carbon ring atons and zero hetero ring
atons, which,my be saturated, such cyclohexyl, partially saturated, or
unsat ur avaslgo/susth as phenyl. Exanpl es of such non- het er ogychiseo/151410S

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

cycl ooxygenase-2", "cycl ooxygenase-2 inhibitor" and 30,6"COX-2 inhibitor"
as used herein embrace conpounds which sel ectively i nhihPecgbesgYdenase- 2

over cycl ooxygenase-|. e Brar rImceut i cally-acceptabl e salts of the
conpounds of Formula | CPRPESE! EReRsShrafiicemboligm gibichamyibe weased or

di spersi bl e ppodentes Wiinompdendher 1o weAtisenRlude BORIBEh & %%ih%%s%&i&%
those derived_ fram |ar11%({§g 0,6, aci ds F%_g gé/drochl oric, .35 hydrobronoric,

sul furic, sulfamce P s@f‘%or(i“@,ry APl deen Yran Ihrmbosiy, thiembgsis ewsepialed - 25
WD 00/ 75134 P@Thig80CH B8d ¢@cér DevesthernpR ABBmbamEtiHcHBaSt thréhbsihife ©
formed, e.g., LAar Wof : l.Cc pagi.d r. bases. . Exanples of acid
addi ti on sgl tgisiéﬁg} E% ag?g?tgltng(? d_ggg%g%yé F r(g?la?nc%tﬁgfené%’ﬁ‘ﬁf"{rﬁ?’@g;’)‘ﬂgnzoat e,
benzenesul f ongd¢feciensiys and Bactor \bheigeatand thionrtasie restdtingfosrA taquired

canphor sul { oneiembogit ARGRIANGRH ApLARALE 1 ERbE: diodecilisy! fate

et hanesul fonate, fumarate, 5 gl ucoheptanoat’e,
hem sul fate, AUPCARYALSIC dissashbafilso WiHytaeardHp senats thioyoembolisnleompounds

hydroi odi de, 2f iy dresesieh banastul fanalitriting baby o hbealif cARLANesU! fonat e,
2- napht ha @nesul fonat e, oxal at e, p%rma €, pectinate,

i cofinate, nitrafe, ] .

persul fate, 3-phenyl pr oﬁ?‘B‘HBtﬂé,"?ﬁ?féf%@,ﬂ ofnbegmpolisie yiichmexbe treaiestomat e,
sul }‘ ag e, tart prvented Withopmpatieds ohhyﬁraleatiorfiﬁndluue dﬁ@ﬂi&@&hgoli&%%ﬁg t@hdched

i nclude 10 a | , ] al. salts such as,sodi um and potassium .
satter atkat T EORUR SRkhEne Bl T Bl R B B The e gD b bale,
salts with or gAicgeHssombaenbakism disogiatahetyateni filsriltaioh Srapid, irregular
N- et hyl - D gl yeigghi f St SaW ) hds h_as.. argininhe, |ysine,
and so forgh. Al soﬂ?‘? hwfas' C. niaﬁbtggrer%-g%:lg%tfgtﬁagh%ﬁg@gﬁ%% %Vgﬁeénb‘ﬁ‘sm
quat er ni z&d WRERCSGA HyRREEetisheas il vasi kigh atmedhderal magtvahesmtihy| | et hyl |

propyl, and 1larbisigyshicailoniboeibolr Bbemangi ﬁéihdcﬁf?easé?i a'hk.y" ﬁ“: Tgt es ”Ee
ong chal n al |l des sucC

di rethyl, diethyl, dibutyl: ., and dianyl sulfates,
as decyl, lauryl, nyri s%f’mgpﬁﬁ X f’négpéﬂ{hro 9F ingéie wrGhiccraginareeversdi des,
aral kyl hal i desnsirnidterelpeinzy lchem of ptvenetytod git); @bekedial infarction (heart muscle 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 maintaining patency in arteriovenous
25  cannulas, ' —

Examples of atherosclerosis include arteriosclerosis.

Examples of devices that come into contact with blodd 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
imnfusion), 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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and others. In conpounds of the invention having pyridyl N-oxide noieties,
the 20 pyridyl- N-rrgx_i de portion is structurally depicted using conventional
- representW@iHE34such as QrQ | O which have equi val entP@wmmgma In the

definition of
or \Y Y1 1
December 2003
- Therapeutic

10

vari able "A", when variable "b" is zero, Ais 25 N jjlv2 Y1
-2b WD 00/ 75134 \Wen variable "b" is 1, ?t?% %%I #ﬁ? 15_140 4
00021t " NNNY 2~ Y2Y20rY1Y1Y ¢ £h I bitors
t%?uecsém(')\t/.s]tt rc]> gme Comp():.lr?CP desired can be employed as an anti- -aggregation agent.
For treating ocular build up of fibrin, the compounds may be administered
intraocularly or-topically as well as orally or parenterally.

The thrombin inhibitors can be administered in the form of 2 depot
injection or implant preparation which may be formulated in such a manner as to
permit a sustained release of the active ingredient. The active ingredient can be
compressed into pellets or small cylinders and implanted subcutaneously or
intramuscularly as depot injections or implants. Implants may employ inert materials
such as biodegradable polymers or synthetic silicones, for example, Silastic, silicone
rubber or other polymers manufactured by the Dow-Coming Corporation.

The thrombin inhibitors can also be administered in the form of

liposome delivery systems, such as small unilameliar vesicles, large unilamellar.......

15

20

25

30

35

vesicles and muitilamellar vesicles. Liposomes can be formed from a variety of
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

The thrombin inhibitors may also be delivered by the use of |
monoclonal antibodies as individual carriers to which the cornpound molecules are
coupled. The thrombin inhibitors may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyviﬁlypyrrolidone pyran
copolymer, polyhydroxy-propyl-methacrylamide-phenol, polyhydroxyethyl-
aspartamide-phenol, or polyethyleneoxide-polylysine substituted with palmitoyl
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,
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

- 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
effects, will range between about 0.01 mg per kg of body weight per day (mg/kg/day)
-29 .



5 Anticoagul ant therapy is indicated for the treatnent and prevention of a
variety of thronbotic conditions, particularly coronary artery and

cer ebr ovewoml7en4 di sease. Those experienced in‘this fielrassnsadi |y
aware of the circunstances requiring anticoagulant therapy. The term
"patient” used herein is taken to nean manmal s such as primates, including
humans, sheep, horses, cattle, pigs, dogs, cats, 10 r Becemben20es

Thr onbi hi bj d f, ul nl y j.n t t lant th f
Thr onbin 1 DL A0 ACpURSIl. DSk 801 Y R LR ALY pepagu e therapy of
of bl ood coagﬂIlaﬂgfbﬂdalslq%amgfl@d@uahd ast grefarablent n@gmhﬂd (pgnfg/k?agy ed
Losting o st ormuas sttEMEelouEOadl, Ml iy Hersghedt it OB dres dachasis o

testing or storage
contacted with %Fr?y‘aﬁ’@éﬁ aﬁngockérmm‘im|Wig11d)recewa$:pmbedbcﬂft Ocﬁ)mgaiaplaﬂ@? hyraspi n

and in which Ibref&atﬂ ik ﬂa)h'a%oo%QB&S{ .éf‘&’ le)rggjfj Qﬁﬂ? LE/RY @3(‘-‘ when

contacting the %
consi sting of U’&&ﬁﬁ Srabhy f’tgédayéf’éﬂt’%gfkﬂﬁi@)ho@édll&‘bl)ppl@parhémesi;camndioa«:mce

prosthesis, aadaesdniaRoaren afahmhmwxﬁéxh BBRvRER b%nﬂ%% gﬁcgz %ﬁ.«;ﬁ&g%m the

I nvention are ful~for tr t|n preventing olism
(e.g. obstruct FI%VS{ ']'28}?0%95@ %Te\Pé‘?fﬁraBV Betesnome @nd 200 oo amd most
obstruction or pstrihiyBang m’id#)inlgnggastxﬁg yioby 2048 Asd Wiy h@g{dﬂyﬁg qus 3,
cardi ogeni gzt h cIu3| n of th edrt - by
a det acheglot hl;hg E Hh 0§59 §¥ R‘?g‘ir%’ ?é" élv'd%grdﬂ%?tgl Evefthie: orferbus
W thin an arteW}"cQ@i aﬁm‘ﬁﬁynmatﬂ;@n|twicarmdaiyomsmfabty|pispaeecsmaa,lcm&nbyomae
artery), athergsgligves Kt aract
e D e g L, e e 13 b B0 St gt e

iTregutarty-di st{;ﬁr%g%gd Fiprd™ depos

propensity of Bf& BREED ¢ opandhiQp l@émfﬁ’cmomnptdferblbl@ddngandﬂbtmg, blgoad. -27
WO. 00/ 75134 PGhil 5 ey, l&ir@aﬂj@emenber 2003 Exanpl es of venous

thronboenbi)g i sm whi ch- be tr]e th\«; prevented with conpounds of the

i nvention incl ude obst r u€tiRsHAF! Yal eRchmd’b‘%ﬁi [FeEive e astiveinguedierasn er y

(pul monary  enbelanstiys sufitepniveidalitdrberxeniosn2 3N aEresES, pasashigieds.s
mg/kg/day, and more preferably 0.1-0.5 mg/kg/day. Such quantities may be
* administered in a number of suitable ways, e.g. large volumes of low concentrations
of active ingredient during one extended period of time or several times a day, low
20 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 prcpared which
contains a concentration of active ingredient of between about 0.01-1.0 mg/m], e.g.
0.1 mg/mi, 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 mi/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 -



W th cancer and cancer chenot herapy, thronbosis inherited with

t hronmbophilic 5 diseases such as Protein C deficiency, Protein S

. defici eneyo emasiigt hronbin 111 deficiency, and Factor V LePUBHS00ASH0
thronbosis resulting fromacquired thronbophilic disorders such as
.system c |upus erythematosus (inflamatory connective tissue disease).

Also with regard to venous t hr onmboenbol i sm corrpounds ege{aber ion are

e ARk Mt 205 s B EERL 300
conmpounds of t hedmnuﬁﬁt:d omthierfoinu dBa trimsdioinoes raibbw:rg spétemkde (0edga aih@thistration
Lhrombus causi g, el ag! ko h s Shenel oL AL 80L& AR R qore C5LEDLS

bl ood suppl y) cardi ogen i’ sm assocl a
fibrillation (rapid, irredieshrombidinbiitg ¢ typipdly ddeanistecdanhetiveiugediats

fibrils), casdi qg%atar@wmﬁmggrama%&@gmm{e AbtclisRE ORHBRIE IR

val ves such as nechani cal heart ves car
associ at ed wi t h "HeHsq todiesdnge CaEitf'a”nﬁ}aéfsméﬁ) sitabdy ﬁfd@cwdwwhmm‘:@ 16 thelinigaded

unst abl e angi na fGHeveidninBBRSd, higd: i/ Srap@dbletd, '&aﬁsﬂ?’%ts cl??{erﬁ g&:}? %%YC} tﬁé :ljlgl]l; P%:r}de ot
u

nyocardi al infarcti.on (heart nuscl e cel | |
bl ood supply), gﬂsﬁﬁ?ﬁ't(w ﬁ%%veﬁf@ég'?ﬁ"“ﬁqﬁi% PRURFS 20 due to obstruction
(such as by arterial narr &arig)anoé, fboi mlﬂac:smiammmon ireibe Ebrins bt b ¢ d)rﬂglps@lé

f
per cut bneoud® 1 P yERRA Ol Phe TR B KB OBl SBEACKT P Binaeaty

artery bypass grgfapible ingrt @C@‘Vlﬂ:ﬁ:h/@s l@@ﬁ&ﬁ;ﬁ@m sudrase, glusemsmethil sadlutasth
Tegard to arter 'rﬁdgn&i!ﬁl‘ﬂm%@ dicakQURHB aff cAifRinl QMERE 'n%ni%]esdilﬁﬁgllﬁhdft%
[0]]

aintaining T patﬁf arteriovengus 25 cannulas; ~Exanples

at her oscl erosi s cﬁ"ﬁ&@l agpupstplion & B%‘i“g Om%ﬂ%ér%fcoawpmcqnﬂacmd
into (r:]ont act - w tvhﬂbdrgoﬂau nerd-tockéc, \bagxmﬂcaumcgnyﬁ&tfeptzﬁﬂeembﬁ caidief §2AQE ethanol,
prost hesis, ,gar r Xt r acor por circul ation
The t hr onbi r%%l n%lh%&{c’g’r‘gﬁ%l? hlge }Igge Fonct HP éieilﬁerﬂ i et era ﬁ“ﬁaé%i’ﬁ‘ ﬁ’Bsr’al
forms as tabl et ubricapisudistint¢graing @genwmndh:olqnmgmgems sors klad hethcomoeastines the
timed rel ease Tk aSIhJ%&)blrlHérE kr?tlud%l ke@r{ ?gla%aﬁﬁihn%fsug%{s'sﬁgim nglﬁ{:d}%t il es

suspen5|ons Syr ups, S1 0ONsS ered
i ntravenous (bolb§-3ftoss, RpmssWEfenersnp#tuEatd Hietic gﬁm@u@mma@a toggacanth or

i ntranuscul ar f ebtiundhikink@] Mb(ﬁ;@rrﬂimhy}aénm&é ﬂfd)g?émylé& gllgl@cﬁewésa‘es%@'m%amé

skill in th har naceuyti cal. ar ffectiv non
20PN TR S nts use ?i mt ahcse dosage ?onns(%ncluge sod:um olealc 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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capr ol act onl§, [F)brymmdds onanBel kipréssdai ot th hXﬁHaﬁlﬁ?%&t%& 8?]93 ﬁlabélgﬁ?rea%ﬁ ock

pol y|d' hyar Og%” i §“‘33$ Sérr éﬁf’rﬂ gg%f 'a"é‘tat?é@%w%qoﬁm pezipherat leod tnoneormictear cells
Cnhibi tors i s(@dceRn‘fedlSi% . hnmonaamgelwg-m3@7)v Ak @hilcAbuthAE WakErh 354 U N9
type, species, aggin #RLghL ’delsdged-?ype hypersensitivity reactions and experimental nephritis in
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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nmedi cal condition of the patient; the severity of the condition to be
treated; widqspMt e 30 of adm nistration; the renal and hepatissofisiagt i on of

" the patient; and the particul ar conpound or salt t her eof enpl oyed. An

ordinarily skilled physician or veterinarian can readily determne and

~ prescribe the effective anount of the drug required to reveB nter

or arrest the progress of the condition. Oral dosages &fDERMPRLS

i nhi bitors, when used fcﬂimilhey,icndipomsdscbft%uﬁfzmﬁmmwdskfurl a0g V\%mhsltde«een
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cont ai n” bet weeanffBing; mﬂandtagorﬁstgaluﬁﬁlairﬂ o Blagnesnah Wodroxide! nﬁnﬁﬂﬁl:o(ﬁ@qa ng, more

d 40
R e Ty B R A R S L Sl
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-woul d contain between O. Pera 300 ng,
‘nore preferatﬂafbel‘i’é’FWe'*@?r OAdﬁi:}md'l*F’dhOIBhﬂw dnarﬁﬂc mﬂalplgeﬁepabb%tmgng and 20

ey A TR 1 %Imnﬁmdhf?@.vEﬂ:oﬂémcbﬁipﬁﬁ!?é‘%ﬁo&of‘iﬁ&%n&at‘ ent woul d
recei ve the act ve i [ uantfities sufficient to deliver between

Do S b o iEtay SR po e hinte AR g PAUERLINTBEG bR or o 3
0. 1- 0. 5 ng¥k g/ aymeBlaciongusintthdrapesticmly difect adoum lo%eémfiomrm & tlwnﬂeﬁmﬂf

sui tabl e ways, o ofa n)%a @tfe %}éa\é%kééé@%tﬂ%gk 8¥Vn'{%9 DSEOLH 2@;@ ehts %ﬁf “%cg Wt°1lyow

i ngredi ent during o peri ne ‘or
20 vol unes of ﬂﬁgh concentrations of active ingredient during a short

period of time, e.g. ONER Rstd@invehyiBh %&lollﬁvoi%scaommdm%udnr&éﬁg nous
Formul at on na%mpns?x{getgc a mm\{\Qrauon of a therapeutically effective amount of an NSAID such
20 asa COX-2 inhibitor in combination with a therapeutically effective amount of a
compound of thcrinvenlion 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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W Th any or ;?f;j*r;?nﬂ'r% %‘i*f‘@“g‘gjg‘f%%@@a (R e e BRI RO weERF e iy Rlidsden as

et hanol | € 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 WM 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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_ sui tabl expigaderss, | ubricants, distintegrating agents angcgaiseikdige agents
can al so be incorporated into the mxture. Suitable binders include
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sodi um chl ori G PRQced 508 PR r at ors i ncl ude, without 1initation,
starch methyl cel | ul ose, Thegahibitbeosftegclobeygenasart inap bgedministerédist 4 ddsgge The

[ ti | ' . t | t 25.
0o et ent -Gl Eb KOES Bl A0 ey I PN EATAN SR W s Wi, O
conpri si ngla csppuiirendhe entdnfiresatery ¢ffacent thochoSucthititsedspdoonygknae-hut
are not 11 dflt/p@aNGRMAd fvei$%i 88LGod: WA (8'SHITREHAIS ni RIS BbS

arthritis, glonmerul ohephritis, and sacoil dosis. S
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i nfl uenza or ci{?her, iral %gf ections, common cold, |ow back and neck pai n,
dysnenor r hea, KBaHaRELCR Slohh RRVAL 208 ths Priticiey compoupd o salteieptesthereof
neural gi a,15syrewplbyesl, Sisidehmictdifferennetivelpgeghiy 1€ bBmE Qbell @E4thér if a%ombination

d ti |,QL Nt di { thriti . t. kyl.

apondyl tis. HPabytaE bRERAES BT bRRERNS bidih ifGinRaTiel sthiivesdih o
procedures i n congavingtienyogather must dsa egakan intreacpatrite it comsideadompihesccal | y
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determining the therapeutically effective or prophylactically effective dosage amounts

Lo

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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may al so be useful for the treatnent of denentia including pre-senile and
senil e deggnRbsazs and in particular, denentia associated W mghasprer

Di sease. 10 In inflamuatory di seases wherein fibrin formation 1's prom nent,
the fibrin may be a determi nant of the pathology. Fibrin serves as a
matri x onto which mflanmatory cells can mgrate and adhere. (see Shernman
et al:, 1977 J 145:76-85; Altieri et al., 4198eemberd(as

| nvest. 78: 96§h©‘7’8‘hYW‘l“&H't‘""e%3“aP“d antggRidpniodtamingsuch anyiamingiand E and beta
85:7734-7738; dAldibreri et al., 1993 J. Biol. Chem 268;1847-1853). 15

Fi brin al so enhances ex es .of the inflammatory cytokine |IL-Ibeta and
decr eases expressi on of het 1 SRR £ayR e Q%C%y“dﬁu%%‘?feﬁé‘flﬂmﬁ'@ﬂ‘dﬁ aptiood

nononucl e?r ceplhtslel {gpam, i?tehﬂmglaﬁﬁnal hrﬂﬁwlwofhbmgicﬁsi&n 1&3}9&0@&&@@:5@& g.10

ant i coagul ant arin attenuate dela

hyper sensi ? | vﬁ{%@&feﬁéﬁ}%ﬁg&%ﬁ @B%Pf frene ﬁeé’ﬁﬁlrl‘FP}/‘§ﬂFr “gé‘?ﬂl?ﬁéll’ ad (see
Jasain et al. reﬂmmrs&).watlhmgehem sichhs Eﬂpmnmhmmﬁm?yttcmgems Sudhds. p lﬁnﬁno%g.
Panayi et al., et al 965 ture
205: 257- 259). a%ﬁétﬁ%aéﬂa&o@ﬁﬁ&ﬁna?ﬁig#-%{: W%{r%c% 88‘ en‘fe?HB%mt % EYr ee of
exper i ment al Y?é‘ﬂ-ﬁ?ﬁﬁaﬂ'@k(m ghlipyd IawenﬂgL@ZtSthlndmgcanuh)qazrcﬁléﬂssﬁaﬂﬁkm;cs
system ¢ | upus(egr M@A%H&laicqghﬁngk s@bh as ljo%ggagﬂ krgglat rﬁ%é %Sand

r heumat oi 0arthrltls ee Busso et at nves
in aninal s, Yrtsiie tSFf'eﬁﬁr i@ freat gy Wﬁ“(@@%‘oﬁi]ﬁﬁoﬁs Eer exampla, gg8ens I\/Ed

69: 879- 905) . Amlxﬂﬂenng)ﬁahi aoronany Aergidiseass, and %zﬁieﬂfstdu@jbtcﬁﬁ Itai hlbgl %!istgndgcers]
et a rtls

Sournal of - Exparrne PORALEEhd S ebactiay RO Rutposknrecgaior Amatnts

arthritis—n—amddbrombieihigtopat stioi thrambikiinkibredehharicethe dfﬁﬁ:@n&ghﬁr tﬁslslﬁh
il v ol TR IR, LeA R Buhe v e

Adin. Invest. 102:41 eases
pr omi nent Kuchb %aéim”éﬁ’te“ﬁ’offm follewingithrembysHeunatiai, énditisshe plasminages ketiNator

| upus eryt hemaérQﬁlhtﬁ,plﬁh@l@’éﬂ|a@t“@d@@rﬁ's.taﬂﬁumst¥ﬁaqwrbﬁﬂc§ and sacoi dosi s,
| owering the steady statﬁ a|l entration of brin by admnistration of a

conpound of the inventio oses f Sramby F’G’h‘!ﬁ’(’é‘-" ofrfae yention armondination
di m ni sh the paitholhegsuimblei antilsineht agantd, @ﬁmgﬁﬁnaﬁﬁ tsabxe%r%h&yﬁ@ﬁg%%ts

di seases. -32 0/1514 arly,

compounds  of t%ég’ ?fgé/}ég%% 1'0 r%g)wgrolsggg gé‘mﬁ"bﬁ'smﬁ%b'ﬁﬁ‘i ‘“‘étrcred Wthé
coadministration of additional anti-platelet agents, anticoagulation agents, or
thrombolytic agents, or may be substantially less that those doses 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

wherein W, X and R3 have the above-described meznings and A is fluoropyridy!, can
be prcpared by reacting
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are pr emwl?’go- adm ni stered with other agents or ingregi@idesaskpus in
" further aspects, the invention enconpasses pharmaceutical conpositions for
treating inflammatory 5 di seases as defined above conprising a non-toxic

t herapeutically effective amount of .a conpound of the invention as defined
above and one or nore ingredients such as another pai ff Pegaraler290ic| udi ng
acet am nophen or phenacetin; a potentiatér including caffeine; an
‘H2-ant agoni st, al um num or nagnesi um hyddoxi ¢¢8 si nethicone, a

decongest ant i ncludi ng phenyl ephri ne, Khe pr dpanol am ne, pseudophedri ne,
10 oxynet azol i ne, ephinephrine, ngphazdlin \;}j}omet azol i ne, ’

propyl hexedrine, or |evo desoxyephedgfnegan tToRHussi ve i ncl udi ng

codei ne, hydrocodone, caram phen, cdadbet @pentane, or dextranethorphan; a
diuretic; a sedating or non-sedating antihistamne. In addition the

i nventi on enconpasses a nethod of treating inflamuatory di seases conpri si ng
adni ni stratiornwitho a patient in need of such 15 treatnent a non-toxic

t herapeutically effect amount of a conpound of the invention, optionally
co-adm ni stered with one or nore of \S’“rﬁ?\l/h fogrldi ents as listed imediately
above. The instant invention also in es noylel conbi nati on therapy
conprising the adm nistration of a therapeutycably effective anount of an
NSAI D such 20 as a COX-2 inhibitor in corbinafion with a therapeutically
effective anount of a conpound of the inventy®dn to a manmmal, and nore
.particularly, to a human. The conbination therapy is used to treat

s nfl ammat ory di seases,... The .i nstan har maceuti cal comhi natjons. conprising a
BRI AR S R e R A
i nhi bitor iSncl ude 25 adnSuiiablercattioapliodcid swaitinglreatphials frceut i cal dosage

formul ati on which contains both a conpound of the invention and the NSAID,
as-well as admi nistration of each activeXagent in its own separate

phar maceuti cal dosage fornul ati on. Were lsepanate dosage formnulations are
used, the conpund of the invention andNh&x | can be adm nistered at
essentially the sane tine, i.e., ncurlt ently, gr at separately staggered
30 times, i.e, sequentially. The "I'hgta i cal conbination" is
understood to include all these regHwens! Adm nistration in these various
ways are suitable for the present inventfon as long as the beneficial
phar maceuti cal effect of the conpound of the invention and the NSAID are
real i zed by t hengydteipeeparat acserdsigan theafollpwidyspreamimrdsideascribed 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 Example LXXX11, 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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Such beneficial effect is preferably achieved when the target bl ood |evel
35 conc raltans of each active drug are maintained at sybgf; kahly the
same tiﬁginﬁbhﬁg -33 10 00/ 75134 PCTI USO0/ 15140 4 Decenber Zggékﬂgreferred
t hat the conmpound of the invention and the NSAI D be co-adm ni stered
concurrently on a once-a-day dosing schedul e; however, varying dosing
schedul es, such as the conpound of ‘the invention once 4pleecerahen@03 he
NSAI D once, twice or nore tinmes per day.~or_Khe NSAI D once per day and the
conmpound of the invention 5 once, tw or times per day, is also
enconpassed herein. A single oral dosage f ation conprised. of both the’
conpound of the invention and the NSAID i eferred. A single dosage
formulation will provide conveni ence for the tient. The instant invention
al so provi des pharmaceutical compositions conprised of a therapeutically
effective anmount of an NSAID, or a pharmaceutically 10 acceptable salt
thereof, in cﬁ#@PW&hthNwth a therapeutically effective anobunt of a
conmpound of the invention, or a pharnaceutically acceptable salt thereof,
and a pharmaceutically acceptable cdrrier. One enbodi nent of the instant
conpositions is a single a conpositi adgapt ed for oral adm nistration
conprised of,a therapeutically efPectr™ye unt of a COX-2 inhibitor in
conbi nation with a therapeutiggllyleffggtive 15 anount of a conpound of the
i nvention and a pharnmaceutical | yNaccypt abré c@Hier. The conbination can
al so be administered in separatefdosgye forns, each having one of the
active agents. If admnistered in separate dosage forns, the separate
‘dosage fornms are adm nistered such that the beneficial effect of -each
Common NSAJDs i ncl ude salicggﬁ S SEEEpYrin, sodium salicylate,
choline salicylate, salicyl i cylf'c aglildpowfl/uni sal, and sal sal at e;
i ndol eacetic acids such as indone LA lamngasul | ndac; pyrazol es such as
phenyl but azone, oxyphenbut azone;F alpggapoi ¢ aci ds such as tol netin;
phenyl aceti c acids such as ibuprof eny2feroprofen, flurbiprofen, and
ket oprof en; 25 fenamates such as nefananji ¢ acid, and necl of enamat e; oxi cans
“such as piroxicam and naphthal eneacetijc acids such as naproxen.
Cycl o- oxygenase i nhibitors such as '

wherein
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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 blood COX-2 assay descri I Bri deau
" et al, f\?}??{gﬁ]ﬂ% Res.. 45: 68-74 (1996), 30 herein incorpo?,g?@gb‘glfg‘?(}eference,

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 COX- Deﬁ@@é?’.\?ﬁ@%o
preferably, tdaebedepoiamige fasmiranse @ tindroyyridiid @efefencaicds @0MpeERBTE") 2

Hipo
inhibition o LRIt east., 1 nd pore
preferably O}é%gtrﬁ)ﬁ%g?%}’%gﬁ%%i&nk)%me%éhé}?c%gﬁgﬁﬁ, t&@%ﬁlﬁ%&rﬁgﬁuﬁeast 40_
The resul ti ngmiepmethyl/3fpormpyridingdiicpreparathaafsllowsy to reduce the incidence
of comon NSAI D-i nduced side effects. The inhibitor of cycl ooxygenase-2
may be adm ni stered at dgsage level. up to co ntifonal dosage | evel s
for NSAIDs. Suitable(dos3ge | evelgPai®1 5 dependl updn the afbfAnfl ammatory
ef fect of the chosen nhj itors%blqygbwygenas <2 buiNHypi cal |y suitable
| evel>s will be about ON01 G nmg/ kg ‘'per day, pPeferably 0.005 to
30ng/ kg per day, and especially 0.05 to 10ng/ kg per day. The conpound may
be admi nisstered on a regi Mgl RfestrbOh E’*“@E’%@?L"&%%ﬁd%%girr@g}i% 1to 4
ti mes per day,  .and gspEC|aIIy once_per aay. e sagﬁ regi men
utilizing a CORYIEHEIORIRE 2royoRerdiiBierenyridns fBrkamate At ali, Ohemh BhasaBDli s
sel ect ed |h n BICDY ST prml) asiﬁgll‘p:hﬁz_to‘j’urﬁf)?fc:taﬁ)bﬁrvﬂ}igﬂ ﬂt@mtegh @-gnﬁﬁ{cﬁﬁat{]g%e.‘?i s,
age, weight, sex and. i.c ondi tion o e patient; e severi 0 e
-condition to ué)r?pryé%]gz??af ﬁ'@ dﬁ'b’ﬁl?%&%?”d&f nistration; the renal and
‘hépatic function of the patiEmtcouphing bfizapéndmabylad-flaaopaidite Brangal{ 20r
ES'[EI"[ h . eof__ W _ o} _ S — n A R T -- s et act |V - entsareb Ing use d
t oget herqibn afjlég%rgirgr)\g??j%%hy I)tgﬂ]g?dg%@w? ﬁ%ﬁﬁéﬁﬁ%?%é%méa"%e%fc%&CQB«% P& and
t he i nt er act ip&MFueneEREHOBdrns\irichyaming. nydditiemef watet precipituss thal so be

taken into agsesit whithCie fisdndfirdicd e sffca tggﬁéﬁomfal%gﬁgfn% hdr %géé\@leg%ﬂ\é’i céte}{p@uﬁ&]e

purvi ew of the orl.d trllarill édskigél %d clinician for s _ i erm ni ng
the t her apeutP @ EYVEFPIEELI 5080 FOBYSHAY fulls Pydipehjorigersaltcan Be gaygiad eutdivount s
20 needed t o tpratiugah ethybaretae solotiorwite o thevaERE b 38 BE] fnhah aBsthdei on

15 followed by filtration. -

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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Adm ni stration of the drug conbination to the patient includes both

self-adn%@hﬁk§ﬁ&ion_and adm nistration to the patient by @Rot&iRFisR@r son.
Addi tional” acti've agents may be used in conbination with the, conpound of

the invention in a single dosage fornulation, or may be adm nistered to 25
the patient in a separate dosage formulation, which allo for concurrent
or sequential adninistration. Exanples of additional aé&ﬁgﬁaﬁé@hiﬁb%wnch
may be enployed include HMG CoA synt LM bi tors; squal ene epoxidase
inhibitors; squal ene synthetase inhEDitorj (alg¢db known as squal ene

synt hase inhibitors), acyl-coenzynme A: chole ter ol acyl transf erase (ACAT)

i nhi bitors;_ probucol; niacin; fibrates such asy®lofibrate, 30 fenofibrate,
and genfibrizol; chol esterol absorption inhibitor’s; bile acid sequestrants;
LDL (| ow densi l.ipoprot,ein) receptor inducers; vitamn B6 (also known as
pyri doxi ne) anX’Fﬁg ﬁﬁ%&%ﬁ%ﬁ%ﬁl@&agy‘f%é’é@ﬁtﬂapowpgag proceqise defcribed feras t he
HC salt; vitawplingBl, 2 (al so known as cyanocobal am n); P-adrenergic
receptor blockers; folic acid or a pharmaceutically acceptable salt or
ester thereof such as the sodiumsalt angd -35yW 00/75134 PCT/ USQQ 15140 4
Decenber 2003 the net hyl gl ucani ne sakbN an fén”’-oxidant vitam ns such as
vitamn C and E and beta carotene. The thr ikinhibitors can al so be
co-adm ni stered with suitable anti- plat gents, including, but not
limted to, fibrinogen receptor antagonists (wg. to 5 treat or prevent -
unst abl e angina or to prevent reocclusion after angioplasty and _
restenosi:%, anti coagul ants such as aspirin, thronbolytic agents such as
“pl asni nog Keite Garberdicaicid t A lgrnaikveramiao deri vathie ord wothedgfos prepaghgect s i n
“rtrheTtreat ment aminoVaVaINES aVealeRoW Al tASde ERIRAT R She A and Rk Siile@We]dwiy agent s
i ncludi ng anti hyperchol esterolemcs (e.g. HMG CoA reduct'ase 1 nhibitors
such as lovastatin and sinvastatin, HMG CoA 10 synthase inhibitors, etc.)
totreat or pidpvent atherosclerosis. For exanple, patients suffering from
coronary artery di sease, and patients subjected to angi oplasty procedures,
woul d benefit from coadm nistration of fiQri en receptor antagonists and
thronbin inhibitors. Also, thronbin iHeM bi Trsenhance the efficiency of

ti ssue plasm nogen activator-nedi ated throltholytic reperfusion. Thronbin

i nhi bitors may '

10 is commercially available.
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15 be admnistered first follow ng thronbus formation, and tissue

pl asm nogen activator or other plasm nogen activator is 1Nl ed

’ thereaftgp.%’?ﬂ?l’cal ‘doses of thronbin inhibitors of the ipﬁ@ﬁ%’iﬁ%n
conbination wth other suitable anti-platelet agents, anticoagul ation
agents, or thronbolytic agents nay be the sane as those _doses of thronbin
i nhi bitors adm ni stered w thout 20 coadninistration of 4laremnbaak003

anti-pl atel et ppgent s, anticoagul ati on agents, or thronbol ytic agents, or
may be substantially |less that those doses of thrombin inhibitors

adm ni stered wi theut coadm ni st raN'Fon (N addi tional anti-platel agents,
anti coagul at i on Agent %2 o MERBANbOI"YHiC mgent srediependi gyon gfatjl ept’s
therapeutic nedds, P38 Conpeunds—havi g{?@( generar—structure ereh W X
andRBhavethea’\Qa-d ' i nd Ais fluoropyridylNzfan be
prepared by reacting 3?3@%@&7%& PCT/%800115140 4 Decenber 20(73 WN H
with HZN N Y2 OH under 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 rePared according to the foll ow ng procedures descri bed

i n Sanderson é?re AP Wo 97/ 40024, specifically Method 1 through step F and
correspondbng Exanple I, Method 2 and correspondi ng Exanple 'Jill, Method
3 through step E and correspondi ng

NS 1) LDA,-78°C N DmMmepBa  NOS NG
| g I — |
: I Ft.N B IR
CH, ° CH,
- Pd/C, HCI y EtOH, 55 psi H,
HoN | N
- CH,
_ and also for example
10
I-N\\ J2 1) MCPBA NC | AN o _UAH. N ]Nﬁ .
J JY Y
2, X X
Y' 2) TMSCN, Et;N Y' Y?
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10 Exanple V, and Method 5 through step E and correspondi ng Exanpl e LXXXI I,
on pages,.29- and.108-111, the contents of which are h j por at ed
by ref ef‘g%}(%:’gﬁégﬁl ternatively, they may be prepared usi ngefre(?lﬁé?dong&lb

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 conpound "A") 4 RegembBecd®@dnsati on
reaction with WNH, foUhkeedhbyvisapatd MR bewhintRibRasdse hiadt Rne 400
correspondi ngN@%’ %%d%@ynds are then forned by reacting the car bo%yl e
acid with -37 ‘as shown below. WAN H H2N r wherein 5 N H2N "
r- 11 PCT/ USOQ 15144 4 Decenber 2003 -38 WD 00/ 75134 _ PCTI USOO 15140 4
Decenber 2003 can be, for exanple, 2-mai yl -3-fl uoropyridi ne
(referenced as conpound "B") and rel ate I"uor opyri di ne derivatives, in
order to formthe finished product. 2 am nonethyl-3-fluoropyridine is

prepared as f Mlm&-ﬁﬁd@iﬂ?&hQ-’_’)—t\i’,@\éiﬁéw&—é@pﬁ-ﬂy]feth'y}'a“rhh'::o)-6—methyIpyrazin.-

2-one-  -acetamide
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NH2 N 2HCI 5 Synthesis of 2-am nonethyl -3-fiuoropyridine begins with
catal ytic reduction.of 2-cyano-3-fluoropyridine (Sakamotg et al.. Chem
" Pharm Bﬁpﬁwnsﬁé(Z)\565-571 (1985)) using palladi um on c BB 4
provi des 2-am nonet hyl -3- fluoropyridine B as the di hydrochloride salt. The
coupling of 2-am nonethyl-3-fluoropyridine B and 3-(2,2- 10
di f1 uor o- 2- (2- pyri dyl) et hyl ami no) - 6- et hyl pyr azi n- 2- onet PegeeeE2803d i s
carried out in usi ng EDG, .F triethylam ne. Addition of water
precipitates the |pr duct wﬁﬁ;Hwﬁggﬁﬁgﬁ puri f edy y sOlica gel

chr omat ogr aphy ta _gi the title compound asta ightlly col ored solid.
Conversion to its hydrdimlor?@gh%@wggéﬁﬁebe Caﬂf?e out™ Oy treating an
ethyl acetate solution with two equivalents of 1M in ethyl acetate, 15
followed by filtration. 2-Am nonethyl-3-fluoropyridine {(B) as a

di hydrochloride salt A stirred solution of 6.11 g (50.1 mmol) of
2-cyano-3-fluoropyridine in 250 nL of ethanol and 12.5 nmL (150 nmol) of
conc. HCI was hydrogenated over 20 1.90 g of I0% pal |l adi um on carbon at 40
psi for 16 h. The c &§§§§t was renoved by filtration and the solvents
renmoved at reduced pr ure. The resulting solid was diluted with
acetonitrile and fil'tered to give-8.0 g of the title conpound as an off-
white solid: 'H ( OD) 8 8.48 (d, 1H, 4.8 7.69 (td,1H, 9.2, 1.1
Hz), 7.68 (dd 4.4, 4.4 Hz), 4.34 ( Hy. 25 Typically, - -
sol uti on phase ' | i ngs He used to the final product, but
sol i d-phase synt Resi @E&ssi;ﬁqgwyrifleld t esgmy be enployed
‘instead- The additi & Bnd renov f one or nore prtecting groups is also
prepared by 30 couplinhg alternative connercialLMsavailable am no

derivatives -39 WO 08475134 H2Ni N1 Y| Y
CH3 E
Triflic anhydride
S
| CH,Cl,
tBu N iBu
l =
N OSO,CF,
A NaN,
1-4 DMF
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PCT/ US00115140 4 Decenber 2003 where Y1 and y2 are defined above, using the
coupl i ngfppspgure described for coupling N H2N Y2 to péaguesirimy!ic
acid. Alternative am no derivatives and nethods for preparing . .....

am no derivatives are known to those skilled in the art and descri bed
below. 1) 10 is conmmercially avail able. WO 00/ 75134 reduction 4 Decenber
2003 2) N~ Y2 1) MCPBANC N .J i 2 Y \YLl 2) TMBCN, Et 3hPgcempeesidple 5 1)
| LA, -78C 2) MeJ, 8C CH3 PCTI USOQ 15140 H2N y Y2 Y1 1) MCPBA 2)
TMBCN, Et3N .... d/ C, MCl Et gﬁi/ﬁé_cpsi H2 ‘ :

N N g NH
3 2
O EtOAc, 1 atm "
15 1:6
= X
g . I\i/\}N/\i Ph-CHy
NH,  Br OFt  EtOH, 110°C
F F O ' _
1-6 A

O
1-7
KOH/aq EtCH
/ .
S
4 | | m
c F_H' - OH
1-8 |

The synthesis of the 2,2-difluoro-2-(2-pyridyl)ethylamine 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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CH3 and al so for exanple 10 CH3 N Y2 1) MCPBA NC NI Y2 LiAIHA HZN N 2 11" -1

LT Y 20T Et3N Y YL -41 WO 00/ 75134 PCTI USCOI | S14@c$uRegsstier 2003

Unl ess otherwi se stated, all NVR determ nati ons were nade using 400 MHz
field strength. EXAMPLE | 5 3-Fl uoro-2-pyridyl net hyl
-3-(2,2-difluoro-2-(2- pyri dyI )et hyI am no) - 6- met hyl pyrazi n-

OB ety ox b LR Re R hgrecNafit i Focty PR SRR e B /20
The crude friflate is then treated with sodium azide in DMF 6 give 2,2-difluoro-2-
pyridylethyl azide 1-5 which is also purified by silica gel chromatography.-Reduction

- of the azide by catalytic hydrogenation provides the 2,2-difluoro-2-pyridylethylamine
5 16
Condensation of this material with ethyl 3-bromo-6-methylpyrazin-2-
one-1-acetate A in tolucneleihanol gives ethyl 3-(2,2-difluoro-2-(2-
pyridyhethylamino)-6-methylpyrazin-2-one- 1 -acetate |-7. Saponification of then
provides the intermediate 3-(2,2-difluoro-2-(2-pyridyl)ethylamino)-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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Et OH 1-3 PCTI USQQ 15140 CH3 tBu N tBu Triflic anhydride CH2Cl12 i \ N
OSRCF3 vy furki1gy NaN3 DV WO 00/ 75134 KOH aq Et OH PCT/ USOQ(:;,%Pf}ngﬁe
synthesis of the 2,2-difluoro-2-(2-pyridyl)et hyram ne 1-6 invol ves
generation of 2-lithiopyridine from 2-bromopyridine in ether, followed by
reaction wth diethyl oxalate to give the 2-pyridylketoester 1-11.
Treatment with excess 5 di ethyl aminosulfurtrifluori dé %@@ﬁm@‘é’#(&%yl .
di | uor o- 2- pyr§¥hfieseBicdiant by ppatjjs @kﬁtﬁlﬁd_amﬂemmwomwmpmm qouiviafenesadfi I US| ng
sodi um bor ohy dHCHR: e @cé8RHdbNBa D %nﬁ‘éc}fdn@mo' 2- pyridylethanol 1-3 is
purified by chromatography and convgrte to the corresponding -44 WO
00/ 75134 PCT/USCQ' 15140 4 December 2003 triflate 1-4 using triflic
T T ate ot hon o e P o P ogrve —ri-Fror- 2
triflate is then treated.wth sodium azrde in ~Z=diftuoro- 2-
pyridyl ethyl azide 1-55 whEHTPSSAUHERR Qe mlelgIBynmagl) pbgamopyridine in 500
chr omat ogr aphymLRéducttharat -78°CQ heleaAl das AdapE Y1 dfG 20y 8 R&]@Rﬁ]dfgﬁ mg'[ g\r/: SFS
: , . ’ :

t _he 2, 2-difl uoﬁlﬁ‘l%ﬂ@é(ﬁ'ix?ﬁkfﬁ@% gg}o@uestre%m]f /thercs(%rrrliqrelgn %athé gc“d?or 30 min, the
wi th ethyl 3-brono-b-nmethyl pyrazin-2-

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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" one-1l-acetate A in toluenelethanol gives ethyl 3-(2,2-difluoro-2-(2-

pyri dyl) et hyl am no) - 6- net hyl pyrazi n-2-one-| -acetate 1-77. Saponification of
. then prgvigesisihe internediate , _ PCT/US00/15140
3-(2,2-di fluoro-2-(2-pyridyl)ethylam no)-6-nethyl-pyrazin- 10
2-one-|-acetic acid 1-8. FCH3 NON ° NhN:-|Z3+f|C]-| N | BdF F" EDg/HOAT
DMF/ NWM 1-9 1-8 The coupling of 2-am nonethyl-3-fluoropyridi ne .
3-(2,2- difluoro-2-(2-pyridyl)ethylam no)-6-nethyl pyra§|[§19°f’"gl?]9€f.%q%%. acetic
acid 1°8 i s cardiced pidSswatnd theDksidus parg b betiddeh 300dnNofrethpyicenidhdlsane.

Addi tion of ° rogi pi .which.s the rified
si | : ciaogel c\rll\?g%?g rgg‘%}gﬂg{d @ES‘T‘Q?\?EU“%F %gﬁ#ﬁ%éwgvg t)]"m‘\1 ’g@nqpﬁglqvﬁhﬁ?asagol ored
sol i d. Conver singifonesnirted gy thdoedd pressiee wegive a bﬁ)v&ﬁ@m@#av;ﬁﬁs’%ﬂxrﬂﬁﬁldd&fl@ 1?.13(140
4 Decenber 20 redoed-_ Y alereal 2 C e_sol ution
Wi th two equi va] norguafi £ B flanpy attel AL im0 Bb e G RHTRERAS o
Et hyl 2-pyri di%?%ﬂ?&?@s yrrerpmbdnerhangd concenteedsa FestucemhpressuRg giving R as
mmol ) of 2- br cnigigy érglétalting SOlEHOH NMR (CDCly) 6 3.6 (1, 1H), 4.17-4.3 (m, 2H), 7.4-7.45

' (m, 1H), 7.73 (d, 1H), 7.84-7.91 (m, 1H), 8.61 (d, I H).

2.2-Difluoro-2-(2-pyridylethyl_trifluoromethanesulfonate (1-4).
10 To a stirred solution of 5 g (31.4 mmol) of 2,2-difluoro-2-(2-
pyridyl)ethano! 1-3 and 9.69 g (47.2 mmol) of 2,G-di—t-butyl—4-mcthylpyridine in110

mL of methylene chioride al -78°C under Ar.was added-7.93 mL (47.2 mmol)-of -
triflic anhydride dropwise. After ih, the reaction was diluted with 100 mL of pentane
_ and filtered. The filtrate was concentrated and treated again with pentane and filtered.
15  Concentration of the filtrate gave 1-4 as a brown oil, contaminated with 2,6-di-t-butyl-
4-methylpyridine: ‘H NMR (CDCl3) & 5.12 (1, 2H), 7.45-7.5 (m, 1H), 7.75 (d, 1H),
7.86-7.94 (m, 1H), 8.65 (d, 1H).

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
7 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 ethy} acetate over 100 mg of 10% pailadium 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 -




m. of dry ether at -78C under Ar was added 85 nL of a 2.5 Msolution of n-
butyllithiumin hexane in a slow stream Af ter stirring in the cold for 30

mn, thewosoenrsson was transferred over a 5 nin. period viP&TU8%HAhul a into .

a 0C stirred solutiion of 100 nL (736 nml) of diethyl oxalate in 1.0 L of -
dry ether under Ar. 10 After stirring for 2h in the cold, the reaction
m xture was washed with 600 mL of sat. NaHCGB, water,

o essure o ol uces PGS BT Pere i BB dd-ly &yt @W@kﬁﬁ&&)gfpgg ¢

x-15 cnm) usi ngH14£E Iﬂz)), 332 ¢, IH, Chﬁlc-ltfbldanés’)i%'l(hel}ﬂ)r&dmm) -7.Xhnaaim, nH),f3ect i ons

were concentr t e re to afford 1-1 as a reddish 15 oil: 'H
B BT B 238

NMR (CDC 3)--S*1 4’55 (m 2H), 7.55-7.6 (m 111), 7.9-7.95
(m 1H), 8.11 (d 1H) 8.78 (d, 1H) Et hyl difluoro-2-pyridyl acetate

(1-2). AS st iEthng d- (§cﬁ dtfiuore-B{2-ggridyl¢th P8mmm)it)y moth yityhazin( PHp @ +dndi Inapldter mat e

1-1 20 and 72;84(465 mmol ) of di ethyl am nosul furtrifluoride (DAST) were
heated to 55C | et e,
5 g additional DAST was A seldiéan ofahiB gKeS. | sueel) of2 Behileato2d2- an additi onal

24 h. The rea@&hg@ahﬁwm 832450 Ise;dmw)raf,ez@ﬂg &eﬁa&%ﬂmxﬁ@g)y%dz@ﬂ(ﬂlm bato a’

stirred mxtureé ice \Hg acetate and 500

sat. NaHCOB. APEdracelts ‘éfaﬂqureéﬁo Ighe msfa#%f & oyenight iy | Soalinyf telnene and
aﬂdi tl,(r)ﬂr)l_ Qﬂdsqslﬂwaﬁ%x Tiner@qu@ouas bmentrm?éﬁ%ea%mﬁ wistdiluidat i, and
the co I ne (0] ers ri r
Na2SO4 and t hé BOR e SR MR 155 NP R 3l el oRbe B b v N D) s @

brown oil: IﬂoMM%s(OCBfﬁyBace&tfﬂ. B c(dmbxﬂdr@ Qrgdm@&i}yérsébmémﬁnéd-ﬁ)ycrmgsm it (m - -

%H?j -f l‘,'u C/) ;)Ok (21 pa\}};fl:nés ﬁ?r\dvﬁd atJrFﬁ Cfﬁigfé)ssqﬂ 10 ég.lt{zlap‘r?)g] dtﬁ a&tﬁhromat?grfgh%d (97

nmol ) of et hylSi@e p$ing 5859 heyanedst e the pitle- ﬁmzxpourrﬂ_aS@fpa&b)afdlom woligt %Elnol

a was 13 (913 7f(QIfQ 4.9Hzp OU(RT‘I 017@ “7 (AN qu ons.
t '0C ddegvik @ 18% W, 49125 9di H hﬁ% [} f‘!?Bde jﬂ

After 30 min, the re ition of

hed h
Cats NACL TN ool TG D eb AadodoRab e g o b b fréférz)
PCTI USOOL1514G.24 @go®TharH20931 (s, 3H), 1.29 (1, 3 H, 6.8 Haz).

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 -




reduced pressure and the residue partitioned between 500 nL of ethyl
acetate and sat. NaHCO3. The organic | ayer was washed W%Efﬂﬁ@ﬂ bri ne,
and dri SO8VEI3Na2S04 and concentrated at reduced presst “3 Pe 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 fractlons were

conbi ned and concentrated at reduced pressure, giVving Y-E3dsbe

tall , 7 4 7.45
I e
2- pyr i dyl) et hysmel of iriethdamineardtanistioinatier [ 4, iy volklicT overe mnioveda rsablcatil on
of 5 g (31.4 ;ﬁ@%kﬁmo‘frhé %suﬂir{ ARk Bﬂ%ve]@%hl 'uﬁbﬁ étﬁ)‘?l?%ﬂl& \Jeﬁs?.l?! d 4t 5% 69 9
47 2 |
f:m ori gTem a% ? TpHE thmaqwaes éfafeeaacmes"eﬁ&wa(m?i Portigfippf) etioy! a?frtﬁlﬂ .’I‘be

anhydri de dr oemmedefrgmc Ja ers vﬁéaedﬁe@s\tdrmgsmar@uh@m@&nw &h,o¢&pat%d&ted
pentane and filtered. rat e was concenC% % d and tre ed ain with

pentane and f iPFESEVE IO 1S a&?ﬁ’c‘é‘ﬂ‘t‘f"ﬁsﬁlﬁﬂmﬁtpg’?ﬁ@e {ISNg 2y a brown
oi |, contani nade@Hw ghve2hStitde componnd as Mpmydsmmmmdimumkcme) 6 BET13) s

5.12 (t, 2 5, d,

1H) . (2 x4k g‘?gﬁﬂ”s“@hyii e(td}qg1 ‘alglldqer]ﬂ“ Abaf @t il 1o B B

of 5.5 g of 2, 726%‘#1{111&1 2’- i/lHZdyFl ?Q}(U{Wllﬂ)t Fl3f7l(mloﬁﬁhé7t336\(ldé@»dﬁ Satte3,1- 44
in 70 nL qb DM%m 6 xﬁ @@ ﬂz)gégé(mom Pl Hz‘;cuﬂw(@ o@h dss3ypder Ay, The

m xture was hea to6 er ni ba was fun in the same
_manner, and af’t% 22:610'47 (ﬁ‘gz( 1r4t’J b{)lﬁiﬁ) @3681 i e poured into 600 nL of
“water-, and extracted Wmﬁﬁrﬁoﬁﬂﬂhwlwﬂr@hhﬁﬂe sl Inewncerairisdtbue sy redling 25
~vere washed- W&i&a%'s&%nf) W w%veeqruw rff'@ﬂfdﬁgﬂa é%g%er}%%gt egﬂﬁt Jgguced

pressure to give an ol d¢i ng hexane
1: 3 Et OAc- hexaeacenya@tion: _ﬁﬁi\@\écﬁ Qhéﬁ WH@rQrUMa@Hebr&tSﬁ (nddnlgifor%&ta ons
were concent r agdg as (aaaime@lg BOCEOA, ﬁ@s&id\ﬁelﬂl Fsaﬁsw% 3 Jé*:N'VR
(Chal 3) S 4.05 (1. 2H), gﬂ]p g% O%91.({r7]a4l—l)
8.67 (d, IH. 50 38b(m #H@rc?rél édd( Priv M%t%ﬁ 1%0@1%48&(@ Wrée

sol uti on of 10@ I, DB )24 di {d, 0B 04 3-H{=3; Y5 (dBH), eigWazi de 1- 6 was
hydrogenated in 10 nL of ethyl acetate over 100 ngy of 10% pal | adi um on
carbon using a balloon for I h. The catal yst was renoved by filtration and
t he :

- 49 .



35 solvents renoved at reduced pressure. Atotal of 1.8 g (9.7 mol) of the
azide was -47 WO 00/ 75134 PCTI USOO115140 4 Decenber 2003 reduced using
this pro¥eddie3to give 1-6 as a yellow oil: 'H NVR (CDCl ZLTA®BH M0 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 fluoro-2-(2-pyridyl ethylam no)-6-m et hyl
pyrazin(1lH)-2-one-l-acetate (1-7). Asp hwhlggf,of 7. 134gDE%CA%m?Ler200F) of
2,2-difluoro-2-(2- pyridyl)ethylanm ne an (45.1 mmol ) of ethyl
3- br ono- 6- net hyl pyrazi n(1H)-2- one-1 -acetate was heated to 125 Cin a
seal ed tube owMIBWHH the BynlesitldesdritealiRAE aadh%rla&(r%én&lc Rbveh Y fpﬁq{om;l; t
cetate,

reacti on was co cent rate and the residue was difuted vvlth

washed wi th 159%K L h pQ ons of
et hyl acetate. The conbi ned organic Iayers wer e dr| ed over MpSH4 and the
sol vents renoved at reduced pressure to give an oil that was

chr omat ogr aphed onQ Si 02 usi ng 50 50 hexane-Et QAc to give,the title

conmpound as a pal ejiyel l.qw soli-d: "H 1.8 NWR ( 13) S 8. (dH 1HO4 8 Hz)
7.80 (t,1H 7. &89, 8 (dHCIHLN, 9 Kz), 7-
6.31 (br t. 1H). 4.6% (s, PH) . 4.35(td, OFY, DCE. 6'%*&& épétz

71Hz)211(33 1.29 (t, 3 H 6.8 Hz).
3-(2,2-Di fluoro-2-(2-pyridyl et hyl am no) - 6- et hyl pyr azi n(lH) 2- one 1-acetic
acid (1- 20 8). Toastlrred sol ution of 9679(275rrrmcl)) of et hyl

3-(2,2-difluoro-2- - z\ﬁ){?ldw et hyl

ani no) - 6- net hyl gyt azt n(l ongH, apebpt € in m@m oI \nas - -
added8:58 g (1530 nmot) —of  pot-assrem-hyeoxi de Ty 20 WL Off wel “OFter 1

h, the solution was concen ed at reduced press 'én he 5. 5| due
to ‘p‘g = 7 using

dissolved in 25 nL 25 of water. This solution was acl %I fied
1.3 MHC1, and concentrated at reduced pressure to gi ve a yel | ow solid
cont ai ni ng pot assi u I ori de he title conpound: 'H NVR (CD30D) 6 o
8.65 (d, IH, 47 . 7. 95 (t , 1.9, 8HzpaB?372 N m ),
7.50-7.54 (m 1|%— G%Aéd 1 .08t Hz 4. 78-{s++2H), N( H 14.1
Hz), 2.16 (s, 3H). ' o™ OEt pce Br/tr OEt
O -3 ' ;
23 O 24

-
1d, 120°C

PhCHg:EtOH
(3:1)

2

—_—

]
4+ Sy NH,
FFE
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-
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EF
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30 3-Fluoro-2-pyridyl nmethyl-3-(2,2 -di

quoro 2- (2-pyridyl)ethyl am no)-6-nethyl pyrazin- 2=one-I|-acetanide (1-9).
- Me--- .  Wooos#s4stirred solution of 300.1 g (0.418 nmmol ) BET/AISG0/15140
3-(2,2-di #luoro-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 uoropyri di ne B di hydmachtidrdgonrn 3 L
of DMF was -48 WD 00/75134 PCTI USOO 15140 4 Decenber 2003 added 50.0 ny
-(0.26 mol ) of EDC, 35.0 ng (0?6 nmmol) of HOBT and 304 ng (3.0  nmol) of
triethylamne. After stirring for 1 d, the volatiles were renoved at
reduced pressure. The resulting dark oil was diluted with ethyl acetate,

washed with- 5% NaHC03 t he agquequs | ayer backwasped with 3 portions of
ethyl acetate. The.$ [ned or gaﬁi Gyl ayers Werexyri e® over MgSO4 and t he
solvents renoved at re pr esisur i ve l&n t Mat was

chr omat ographed on Si O sing 95: of ;y'm )Ee the title
compound as a pale yellow solid: 'HN EDEL3) 8 8.67 (dd, 111, 0.7, 4.8
Hz), 8.31 (ddd, 1H, 1-3,13, 4.6 Hz), 7.81 (ddd,]| #‘_g 7.7, 7.7 Hz), 7.69
(ddd, 1H, 09, 0.9, 8.1 Hz), 7.20 (br t, 1H, 7. 37( 7.23 (ddd, 1H,
8.6, 43, 10 4.3 Hz), 6.75 (d, 1H, 0.9 Hz), 6.34 (br t, 1H, 6.3 Hz), 4.73
(s, 2H), 4.63 (dd, 2H, 4.7, 1.6 Hz), 4.387 (td, 2H, 14.2, 6.5 Hz), 2.25 (d,
3H, 0.9 Hz Conversion to the dihydrochio i|g§ smio%an be carried out by
treating a dioxane solution with two equiVv rle f 4.0 MHCA in dioxane,
followed by concentration: 'H NVR (CD3 8 8.71 (br d, 1H, 4.6 Hz), 8.56 -
(dd, 1H, 0.9, 5.3 15 Hz), 8.15 (ddd, | 0.9, 8.9, 8.9 Hz), 8.05 (ddd, 1H,

01

1=6; 78,78 Hz) ;783 (d;—TH 8-t Hz); ¥ 7: 8L (m ~tH) 761 -(dd;1H 5. 1,
7.3 Hz), 6.68 (d, 1H, 0.9 Hz),.4.88 (s, 2H), 4.74 (d, 2H 1.3 Hz), 4.44
(t, 2H, 14.4 Hz), 2.25 (d, 3H, 0:8 Hz) WO 0 /75134 Cbl PCTI US00/ 15140 4

Decenber 2003
- N
_ N)\r \)LOH

O

>

EDC, HOAT, DMF, TEA | 1y AN

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 -



Fol l owi ng the synthesis described bel ow, a chloropyrazinone derivative of
conpound 1-9 was reared. 50 EtOy -, HO H2ZNO HO 2-2 --- -~ HOAc 2-4 +
'EXAMPLE 2vOB#rs51€Ft DCE W C1L N NH2 F F POBr3 OEt DCE TEACT/JJSG)/IISZGIC

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

10

4 December 2003
stirring for 30 minutes the heterogenous mixture was.coo}c.d to 0 °C and etﬁyl oxaly]
chioride (30.3 mL., 275 mol) was added dropwise over the course of 1 h.. Upon
completion of the addition, the cooling bath was removed and the reaction was stirred
at room temperature overnight. The reaction was diluted with water (250 mL) and the

layers separated. The aqueous layer was backwashed with 2 portions of

~dichloromethane (250 mL). The combined organic layers were washed with water

(250 mL), followed by brine (250 mL), dried over MgS0; and concentrated to give an
oil 2-1 that was taken directly onto the next step.

N-(Ethyl carboxymethy)-N’-(2.2-dimethox vethyDox amide (2-2) ,
To a solution of the oxamate (84.0 g, 414 mmol) 2-1 in 2-propanol (500 mL) was

15

20

25

30

added aminoacetaldehyde dimethyl acetal (45.7 g, 435 mmol) in one portion. After
stirring overnight at room temperature, the reaction mixture was coﬁccntrated ioa
thick orange oil. This thick slurry was diluted with 2-propanol (300 mL) and the solid
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).

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
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),
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)




-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 glycineHO (38.4 g,
. 275 mmol WO #0751342- di chl or oet hane (360 nlL) was added tri eRCHUSNMALEGO (77. 0
nm., 550 nmmol) at roomtenperature. After -51 WO 00/75134 PCT/USOQ 15140 4
Decenber 2003 stirring for 30 m nutes the heterogenous mééure was cool ed
to 0 C and ethyl oxalyl <chloride (30.3 nL, 275 nol) a W se
over the course of 1 h. Upon conpletion of the addlty\%i) c[eﬁ‘g)e(g%ﬁgng bat h
was renoved arfSeinon efdbe pydrowmyrazinanedds.O, 12omalpR3andiphogphoras ni gh% d

tion t 50 4 a e
The reacti vmbr@hh&agﬁ% 1'32\?1%@16 u(¥ dlEﬂllorc)etlﬁtﬂg %m+,%‘s?’lgeﬁ§{i§§ﬁ

I ackwashed t1ons o
H:;a agﬁgogim éftﬁgd} 5ﬁ?%9‘1p‘&%¥‘§r%\)éﬁ%“%§¢1é’6h\Mlltm\h&t@@s (35050 yny, sntmm owed

by brine (250 foi)h. Thei mtktonaras MISRE AR waRRCRIT R ﬁfaé.aueﬂo\&%u?aﬂe(mdmﬁﬁl
t hat was tﬁkeqh% rect If}{%onto t he next steg{ 10 N

car boxymet BYYTS T PR ARG RS PO UERUM AN Y P‘/"T@ﬁhad o BOds 3% t he
oxamate (84.0 2@0ﬂﬂ~14Th¢mdn)1bﬁed.organi2:s preopaned (MES0,) rdnd dbﬁ@en[ﬁ@d@@l give an ()A]f .
am noacet al dew& gh&t@?claydn A8 @li u(tﬁ]iﬁnz? ﬁvemg’e lo%ﬁc} R)%o)rv(].r Ongd?ﬁéhh%}u er

roomte
concent Tt od HTLIIRHT-ER (ortbhGe 87 707 ic1 Hef-& Kz 445 . 3 40TI(q1 24, 22 th
2-propanol (3G@)nL31and H vz gel.id 15 was broken up with a spatul a.
Filtrationgpafforded a solid which was further rinsed 20 with an additi onal
portion of 2-propanol. Renoval of residual 2- propanol was accorrpl I shed via
hi gh vacuum t gafif ) . S Q
32)7 824(85 ?d : ) %(%P]quqyl)e@y&amowm 1. 30
(t, 3 H 7. rezwnﬁnhnbfaadw}dmmmmaﬂm %ﬁ&@nﬂﬂﬂ)éf&ﬂﬁ@@%r@mﬁ%yr%n(ﬂ-@ 2.

(S: glngt ion of t %%eqxfc@ageeﬂt@\gasq}cgled%g ?96“38 1)1 a sealed tugg g:fférglg tin 12’ mL of tolucne

15 and 4 mL of ethanol. The reaction was concentrated and the residue was partitioned
between dichloromethane and sat. aq. NaHCOs. The aqueous layer-was backwashed
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 (CDCly) 8 8.67 (dd, 1H, 4.8, 0.7 Hz), 7.81 (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

.53



HC (2 nL) was heated to reflux. After 1 h the black reaction was
concentrated to a thick oil (high vacuum enpl oyed to ensure conpl ete
renoval WO ®GGHEY whi ch was 25 diluted with EtOH (150 nli) RCRIUSAS@FI40150 i) .
Scraping the thick black oil with a spatula induced precipitation of the
product. The MeCH was renoved via rotary evaporation and the renaining
slurry was filtered and rinsed with EtOH (200 nL) to geﬂgll ver am%tsol I d.
Recrystal | izatjon fromrefluxing Et OH (300 L) af f or ded Rerespler e
powder 2-3: ' HrNRveHRSO) 28d hes0lufidn contentaed Hry volfm@ef (16, mILHIhiS liquidz) , 30
4.58 (s, 2H), vas2BretAy lotbed dmid - H,i e Eurther ide

di one coul d be obt ')rqed u] or:édgﬁ%%%&?égiag%egseﬁgg%%'t?’%g% 5?'?53%%“ ﬁﬁ?yﬁ‘c

3+ brono 1 azi n 4 Ee G e e pelpLsalide TEAMR (CEL NG B6F 1 154 CHLSOPIESA A0 4

e T el g DM G
nm) was he§t eggf%ﬁ%% Zgﬁéf%;’-ﬁg#%ﬁﬁﬁgﬁ?&p é@(ﬂ@é%\%@%i@&% Qith
sat. aq. Na2C@B3(I2501MH2). and stirred for 1h. The mixture was diluted with
wat er (100 nlL) and dichl oronethane (100 nm.), 5 the |ayers were separated
and the aqueoys I was l;)ack,wahed with Et CAc (3 x 200nL). The comnbined
organi cs wer e SrreEe—{vgSOH- : oy Tagid Hyog 1-agg
(oo 3) S 7. 1Ak Sy ,
(2 a, ZHH |7-1t9h l@)i_;iylﬂlﬁflarﬁhp)-&chtorgpy&ﬂﬂlH)—IQ;nE:hxdietzﬁc 73 iiﬂdb?ﬂ]%@ﬂ’rﬁmg?n%l '80
-pyridyl et hy i -2-0nesl-acetate (2-5) . SO i on of 4. g
(30.4 ol ) of‘@,“@%@??ﬁ@fQ’-B%E‘PB&’?%%F?-&%VF'&FH '%Véi?g‘.’ezﬁfmg(@b?aolﬁ%m of-
“triethyt-anne-veascedifed tp gi36- 7usinp egncotiQit dngfcoBedmaradpy rednivet pebhsa 0
one-1-acetate (2; : B : . gvernight | mL
of toluene 1 gze%érwgé gﬁ%@%&%%ga%ﬂé@rsg%%? %ﬁqwlﬁgg%ﬁ‘%m"gﬁé&"a@ﬁi he
resi due was paf’ﬁHM%ﬁ TR &ééﬂ (@i 1l 8 Bian (h@ddAdl, 24t 7.7at5 HQHODB(d, The
aqueous | ager MAS.OREkWweshed, 1M 5h A lo.qg, |
conbi ned orga[}% Iaye?s we(rﬂg dried 73:\;/2?5@&;};%49%%3 ?Hﬁ%}gﬁgzﬂﬁﬁégged at
reduced press *to give an oil that was

v,)rn' tordbovvn solid 2-4: '
278 07 amonef ahy) gy diffuen-3-©- 2H), 4. 27

3-Fiu0ro—2—pyﬁdylmethyl—3-(2,2-diﬂuoro—2—(2-pyridyl)cthylamino)—6-'chloropymzin—
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 additional 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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chr omat ogr aphed on Si 2 using 60:40 to 40: 60 hexane-EtOAc to give 2=5 as a
yellow 20 solid: "H NWR (CDClI3) S 8.67 (dd, IH, 4.8, 0.7 I—Iz;l_§7 81 (ddd, 1H,
- 7.8, 7.8Y0PUF5134y 7,69 (dd, IH 7.8, 1 Hz), 7.38 (dd, PAIUSOWISIE o )
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 4 December

00
yl am no) - 6- chl o opraln 1H) - 2-one-| - acet at e 2-6) To a stirre (;”)Iutlon
of 6.81 g (20 hid‘iﬂ“%‘r’? o2 fé@ﬁ% carmes opt By fiIh&IHIgo‘i‘QP(Oﬂl’Ct with ethyl acetate (2 mL)

pyri dyl et hy| arha apmingaziting iil) o2+ SWEHCH ﬂﬁ&lﬁfﬂta@c@@ Ehoded by fift2a@n( B8Nl )

of N- chloros ol

et An 30 e PY St Gl el o s Y0 531083 10R0RM ok Shcs
wer e added to(tLIiH 8ridiedt 7.80 (dddx § Hy €.8a4.8e9. OHzJ) A6RI(dH, BENS. 4 RS pRGLE TPy .
After t I I n (o] r nperature and

parti t| oned bgﬁe‘éﬂs ’%ﬁ?(ﬂdrr@f igﬁzl @Ig@l QH ng]l—{ﬁ

The | ayers were separated and t he aqueous phase was backwashed with

di chl oronet hane (2 x 200 nlL). The conhi ﬁ_g/lﬂ_‘ﬁgml c layers were -53 WO

00/ 75134 PCTI USOQ 15140 4 Decenber 20 ried” over MpSO and the sol ution
concentrated to a volume of 10 mL. This liquid was directly |oaded onto a

Si 2 col :
5 P AR A g T e B0 A 5 3

el I ow sol
)7/7 Ab) EIQE,?_/m/AA FH— 4.9 7QI-J7\ RQﬁ(s
.‘_’LI-I), 6 49 (br t 1H, ‘5.9 I—Iz) 4.89 (s, 2H), 4.38 (td, 2H, 13.9, 6.5 Hz),
4526 (q, 2H, 71Hz) 1.30 (t, 3 H, 71Hz) 3(22Dif|uor02(2

“T)Yridytethytanmno)y=BEcht N opyTaTi, r%ll—l) ne- ,{] aceticracid {2 /; Toa

stirred solution of 7.27g ¢ W_lo -(2,2-difluoro-2-(2 10
pyridyl ethyl am no)-6-dal IQ%I n(lH-2- OII] ,I/ acet ate 2-66 in 200 niL of
nmol ) ofg i

met hanol was added 3§ ni 959
3 h the solution was acidified--to-pH = 7--u5| -1 on C-. HCl, and
concentrated at reduced pressure (azeotropg with PhCH3) to give a white
solid containing potassiumchloride and 2- ]

MeOH
55 psi H2

Pd/C, HCI

Mes” 7 .,

. I \)L
x> N

= EDC, HOBT, DMF, NMM

S 55

ag. NaHCO3 (200 ni).

aSSI um hydr oxi de. After -



"H NVR (CD3CD) 8 8.64 (d, IH, 4.8 Hz), 7.93 (ddd,1H, 7.7, 7.7, 1.5 Hz),
7.70 (d, 15 1H, 8.0 Hz), 7.49 (dd, 1H, 52, 7.4 Hz), 6.80 (s, IH), 4.67 (s,
2H), 4.2wQao/75B4, 13.9 Hz). 3-Fl uoro-2-pyridyl nmet hyl - 3-¢er/gseisi4o .
uor o- 2- (2- pyri dyl ) et hyl am no) - 6- chl oropyrazi n- 2-one-|-acetam de (2-8) 20 A
stirred solution of 330 ng (0.536 nmol) of 3-(2,2-difluoro-2-(2-
pyri dyl et hyl am no) - 6- chl oropyrazi n(1H) - 2-one-1-acetic 160 ny
(0.805 moi) 2-am nonet hyl -3-11uoropyridint, di hydroc%l o%%%g?ﬁ@:int of
DVF was added 128 ng (0.67 mmmol) of EDC, 91 ng (0.67 nmmol) of HOAT and
0.30 mL (2.1 mmol ) triethylam ne. After stlrrlng overnite, 80 ng of 2-am
nomet hyl -3-fluoropyri dine di hydroch 128 ng of EDC, 91 ngy of
HOAT and 0.08 i (2.1 nmol i ethyl a re dded. The reaction was
stirred for an additional and~t he voI ﬁtl| we e r fjroved en vacuo.
aqN'Na ter (15 nL) and

The residue was diluted witHNsat>
filtered to afford a tan solidF Thli:s"rra i al Was chr mat graphed on Si 02
using 1:99 to 5:95 MeOH CH2CA . ? to give a yell ow 99¢&% 0 8: "H NWR
(CDC13) S 8.67 (d, IH, 4.6 Hz), 8.32 (d3-3dH, 4.6 Hz), 7.81 (dd,IH, 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 (br t," 1H 6.0 Hz), 4.93 (s, 2H), 466 (d, 2H, 4.0 Hz), 4.38
(td, 2H, 13.9, 6.5 Hz). 2-88 1is also narred

2-13-((2, 2-difluoro-2-(2-p¥ yI)ethyIm 6@chl or o- 2- ‘ _
oxohydr opyrazi nyl }- N-} ( 3- o(2-pyri yI) th I] acetam de. Conversion to
the -54 WO 00/ 75134 PCT/ USF 15340 ™ 3 oghl ori de salt can
be carried out by diluting thq:prgduqt vvlth et hyI Hacet 2 m) and -
“treattngwth 5 of —I: 5MHCTnethyl Gcetatefoll-oweg py-fittration: 1H
NVR (CD3CD) 8 8.72 (d, 1H, 4.6 Hz), 8 (dd, 1H70.9, 5.3 Hz), 8.16-8.11
(m 2H), 7.87 (d,1H, 8.1 Hz),,7.80 (dé&d> 1H, 4.8, 4.8, 9.0 Hz), 7.68 (dd,
1H, 5.4, 7.2 Hz), 6.87 (s, 5 1H), 4.95 (s, 2H), 4.74 (d,| 2H, 1.1 Hz), 4.35
(t, 2H, 3.8 Hz). EXAMPLE 3 Fol BVQCT\-QVM{EDBW’I'[ hesi s descrj bed bel ow, thio-,
sul fonyl and sulfinyl derivatipde@fi 10 conpound 2-7 wefe prepared.

1 equiv MCPBA
MeOH

Cl

~ _
N N)\”/N N _N\
FFFH 8 Ho |
=
MeO2S

3-4
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NaSMve F / DWW Pd/C, HO MeOH 55 psi H2 HZN N MeS 3-2 N> N" - CEt F F
H 2-7 EDC, HOBT, DMF, NMM -55 wo 00/75134 0 3-3 E NN F F H 2 equiv MCPBA
- MeOH O VQIB75434N---~ N NI MO2S H PCT/ US00/ 15140 4 DecenbeFUSHASI4A N\

4 December 2003

2-Cyano-3-methvlthiopyridine (3-1)

A stirred solution of 1.00 g (8.19 mmol) of 2-cyano-3-fluoropyridine and f).ﬁ?;lg (9.01
mmol) of sodium thiomethoxide in 8 mL of DMF was stirred at room temperature for

5 1 h. The reaction mixture was diluted with water (80 mL) and stirred for 5 min. The
resulting solid was filtered and dried on a high vacuum line to give 3-1 as an off-white
solid: 'H NMR (CDCl3) 8 8.46 (d,1H, 4.6 Hz), 7.66 (d, 1H, 8.3Hz), 7.4 (dd, 1H, 4.6,
8.3Hz), 2.58 (s, 3H).

10 2-Aminomethyl-3-methylihiopyridine dihvdrochloride (3-2) :

, A ‘stirred solation of 659 mg (4.39 mmol) of 2-cyano-3-methylthiopyridine 3-1 in 25

f - mL of methanol and S mL of 6M ag. HCI was hydrogenated over 659 mg of 10%.... ..
palladium on carbon 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=1.3 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 mmot) of 3-(2,2—diﬂuoro-2-(2{
pyridylethylamino)-6-chloropyrazin{ 1 H)-2-one- 1-acetic acid 2-7 and 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 (Ds 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, | H), 7.34 (m, 2 H), 7.57 (m, 1 H), 7.70 {m, 2 H), 7.96 (m, 1 H),
8.32 (d.J =3.9 Hz, 1 H), 8.69 (m, 2 H); HRMS (FAB) calcd C30H20CIF3N40,S-
{M+1) 481.1019, found 481.0999.
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MeS 3-5 1 equiv MCPBA MOH McOS -56 WO 00/ 75134 PCT/ USOQ 15140 4 Decenber
2003 22-Cyano-3-nethylthiopyri dine (3-1) A stirred solution of 1.00 g
(8.19 mmuOP/EII3L- cyano- 3-fl uoropyridi ne and 0.631g (9. 01 POTEAY/18H0 sodi um
t hi onet hoxide in 8 nL 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 v | gi ve
331 as an off-white solid: '"H NVR (CDC13) 8 8.46 (d, I%ﬂé%gqu?{rz?%{)bs 66 (d,

|H, 8.3Hz), 7.44 (dd, 111, 4-6, 83Hz) 2.58 (s, 3H). 10 |
' yl t hi opyr|d| ne ﬁdrochl oride (3-2) A stirred solution

2- A t hyl

of ?58023 (Z %&%ﬁﬂﬁ‘}lfwi -3 wyéwaleghy Ry tiflypraody?pyddrietiadaming)-65 nl of
malt Ihagpl and (511dﬁ1@poxfaztﬁlka£ﬁe 115@!;@%@@ (bmrogena: 'e:j o;/er 659 ny 01;1 10%

al I adi um on a C ST_was [ enoved Dy

1? iltration an%ﬁ{[eﬁgﬂﬂgﬁ ﬁ@é’i"&%ﬁﬂéﬁnﬁ %f%g’ f;‘ d’l)&E‘QHl)‘?i?ﬂé@U'Pé‘S The

resul ti ng Srat ddomapymas-Hohest edetainide (15 m@t)t(&rmhmands T 0iE QR éri?deadn Q%&%Lt 0
01y, 775" (i Blphg cRteh i MR (ERER 2 5 e Q085 ivgor A L
1.3 and 4.8 Hger 3ih, pp additional equivalent of MCPBA (50-60%, 10.75 mg,0031 mmol) was

3- MLyl thi o- Zepur KRB WdsiifecPodhfibhang sd (@ ﬁgéﬂ@hfﬁc@gg%mﬂ% 6 20

chl oropyr azi n‘% one-1l-acetam de (3-3) A’stirred 886
mol ) of 3- ( 25URRT Vaopgumal (Pus m:xture was concentraied and the residue was partitioned

pyri dyl et fty| abétwedn Broht @did)ﬁmreﬁz'[‘ﬁl“( d:r'g'hm@ ARRasAeRhEE with v 2R ddd4 MO
(0.930 mml)g& %(g\ ge ge%lg}/lthl yrldb@e di hydrochl oride’32 in 9
. of DV gelde” fﬁ“‘#ﬁ" 593 OYISERSM AR apRed( . Y0 upAB I 9%f - -
""""" HOBT ~and 179 @53 A MeDRCHa it affivii3-4 Af‘HeNM:R (CRChYy Oves 1. Ba1), 438 (mead) on”
vwas partitiongd; RetWBeRos (d, 1 = 5.3 Hz, 2 H), 6.50 (1, I H), 6.98 (s, 1 H), 7.26 (obscured m, 1
' H),7.45 (m,2H),7.70 (dd, 1 H), 7.84 (, 1 H), 8.32 (4, 1 H), 8.67 (m, 2H), 8.74 (1, 1
15 H); HRMS (FAB) calcd CagHaeClIFaNgO4S (M+1) 513.0923, found 513.0895.

[R,5] 3-MethylsulﬁnyI-Z-pyridyImethy]-3—(2,2-diﬂuoro-2-£2—pyridyl)gthylamino)-ﬁ;
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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Et OAc and 10% aqueous NaHCO3 and an insoluble material was filtered off.
The organi c phase was washed with water, brine, dried (

- concent r W07 ? $Ris residue and the filtered solid were %i&%#%gsqg“nd
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 light yellow S@'Déi}en%‘ér% (D6
DMSO): 8 2.49 (obscured s, 3 H), 4.22 (m 2H), 4.42 (d, - 2 H,
4.82 (s, 2H), 6.912 (s, I H, 7.34 (m 2 H, 57(mI_H),770(rn 2 H),
7.96 (m | H, 8.32(d, J =3.9 Hz, @ﬂmg (m 2 H,; HRVS (FAB) cal cd
C20H20C1F2N602S ( M+1) 481.1019, found 481.0999. -57 WD 00/75134

PCTI US00115140 4 Decenber 2003 3- Met hyl sul fonyl - 2-pyri dyl et hyl - 3- (2, 2-di

f1 uoro-2-(2- p»ﬁh;ﬁ’éfét&oftﬁﬁbéx%‘d‘@n@]m&ﬂh 33L,JBEfﬂFdr&‘v%z%ﬂdylﬁemﬁ&ﬂn%%de

(3-4)
3- Met hyl t hPo- 239 aning)-6- 5

chl oropyrazi n- 2- one- I-acet am de (15 ng, 0. 031 rrm)]) 3- 3 was suspended in
2.5 mL of methanol and treated with MCPBA (50-60% 21.5 ng, 0.062 mmol).
After stirring for 3 h, an additional eqw vahent of MCPBA (50-60% 10.75
ng, 0.031 mMmo]) was add he reacti s sQi rred overni ght and sat_ aq.
NaHCO3 was added until t @o ution M Thi s gy xture was
concentrated and the resi tijg” Was pa N |t Y OAC and water.
The organi ¢ phase was washed @it bri ne, t:Hrl e (@ and

concentrated. This material was chromatc%raphed on n,g 1:99

10-3:97--McOH-CHA 3 to afford 3;;4: i .. HNW. (CDC)S) §325 (s 3 H,
g3 (my 2 49T (s 2H) 4796 (dy 3 =503 Hz 2 H) 650 (T H)

6.98 (s, I H, 7.26 (obscured m 1 H), 7.45 (m 2 H), 7,70 (dd, | H), 7.84

(t, 1 H, 832 (d, I H, 867 (m 2 H, 874 (t, | 15 H); FIRVMS (FAB) calcd
C20H2CC1F2N604S (M+1l) 513.0923, found 513.0895. [R 9
3- Met hyl sul finyl -2-pyridyl rrethyl 3-(2, 2-di fl uoro- 2- (2- pyrl(gp_/‘@ethyl am no) - 6

- ch) oropyrazi n-2- one- I- de .(3- 5) 3-Met hyl t hi o- 2 met hyl - 3
-(2,2-di f ] uoro-2- (2 yr| t hyl gEQG 20 .
chl oropyrazi n- 2- one de 50 ng, I) S s spended in 8
mL of '
o - dioxane OEt
10 O a1 '
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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met hanol and treat ed with MCPBA (50-60% 35.9 ng, 0.104 mmol ). After
stirrin for sat. ag. NaHCO3 was added until the solution was
neut r al . PSS ]rffxture was then purified by HPLC to aff or BCBUSH/I50,
colorless solid: 1H'NWR (D6 DMSO): 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 1 H),
7.61 (m 1 H), 7.69 (d, I H, 7.96 (t, | H, 8.25 (d, Y deerfo&dDdg® 2 H.,
8.96 (t, 1 H,; FIRMS (FAB) cal cd C70H20C F2N6BS (M+1l) 497.0969, found
497.0970. The enantioners were separated on a Chiral pak AD colum, eluting
wth 1:1 2- pglgﬁgnol heﬁﬁ‘tn?/fgmfo/lq Ieh am ne t f rd the faste

el uting enantro r as oJ e ot 1-d PYIgElag g sonegz lacetate 42 - hex
an es/ 0. | % dfes ﬁyﬂpaﬁtiﬁeot the f aﬁ)dpﬂdtlhetdﬁ_dﬁdﬁ@r 24 0utinoD) aaaasnttno@mhms a
col orl ess sol hyllochidifi DAY, 22 b3mBTH HAMAAE0 nil) PRI pAO03 TROVERE ¢

Preparati g ridyl met'hy
3-(2,2-dif uoédbg fg?pgflpay?{l)dé{q@dp&a}hpﬁ%cngn ngxture was cooled and concentrated.

cyanopyr azi n- '2h1@ﬂﬂ:dbs@ﬁ@mm&eyswﬂie@(f?drﬂEth@ﬁol((‘lﬂ@')nﬁqg%eﬂ%r% E\OAQ OFt

Step A: Ethyl -one- | -acet at
suspensi on of é"ﬂ%ﬁ%‘?@%%&?ﬁ@%@t@o Hk“‘%%“ g hadiltyatg apd %P@hpmwethv)
oxi de (2. 62gwaB(5 mbb!'H NMR @Msm)éixlarﬂé @108), mf.t)lmaﬁlmﬁatmstm)r ghbux for

24 h. The dar eaet U (& ugh a pad of
Celite wi{ V\QOI—P ggljé%ncentgra Ion a %ﬁ ?rqfﬁ%gt gf tj?ti%sr due on a
Si Q2 coI urm with 3:97 to 10:90 MOH: CHZCIZ afforded 441 as an orange

solid: "HNWR (CD3OD) S 9.11 (s, | H, 7.39 (s, | H), 5.12 (s, 214), 4.22
(q, 2H 7.1 Hz), 1.29 (t, 3 HORM.1 Hz). NH2OH HO HOO - -

| b
N’\H o PPh N"\r N
\/U\OEt

l I
HO)\“’N\)J\OEt DCE, CCl, Ho/kﬂ’N

4-2 | - O 4s

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
NH,Cl  Cl OEt
O 43 o)
44
Step D: Ethyl 3-chloro-6-cyanopvrazin(1H)-2-one-1-acetate {(4-4)
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4-1 OEt pyr, EtOH HO -59 N.OH 4-2 Ot WO 00175134 PCTI USOQO 15140 4 Decenber
6- f or moxi nyl - 3' - hydr oxypyrazi n(I H) - 2- one-1 -acetat6 (4-2)

2003 Step B: Ethyl
. To a suspenei/sm4of the fornyl pyrazi

none 4.1 (5.43 24.0 nxoiySeasi40

hydr oxyl am ne

hydrochl ori de (1.67 g,

24. 0 mo!)

added pyridine (1.90 ni,

5 24.0 mol ). After

2 h at

i n et hanol
refl ux,

(100 nL) was
the reaction

m xture was cool ed and concentrat ed
fromethanol (100 nmL) to deliver 4-2

10 This crude soli qlﬂg&frhs&r%/[ﬁj I'1ized
ohal’ produc

as a solid. Additi was

obt ai ned by cahewspensarn drthobydrypyrdzinome d-hH#d0mng, 2.02mmol) avl smmosadrer (50

L)

IH 5.9 Hz), 5.05

"H NMR (mc@%ml_‘g@.%rfg}o(lg?n’ %rﬁ,}pﬁ%‘%i&si?zx)vw%ﬁg%@@ﬁ gaiﬁéﬂfd £: 79

(d,
T Hz) .

S ). . . 1
Step C Ethyl rellex 'z(ﬂﬁéﬁsb-thafrrsskctvroazmwwmwazcmied,|anéé@ mg@ulemwg)e rgmeYadrviy of
the hydroxypy rra?amzoﬁﬁan.(?h%@sﬂue s quiidBkd waRdvRa! %HFBI?@N%;@%
In

triphenyIpBosp
1, 2-di chl oroet

4o

mol )

.55 mol/qg resin,_15.1 g, 23.5 )
&%%ﬂfﬁo%f?am&r This NU%%S migfule Wagextragied Wit hon

10

15

tetrachl ori de dichiotiojnetimse (Batzed thocsmbintd ofpanicd werddricB®asS@G4n@n M xture
was cool ed, fi - the | ' | : : 200
mey. Concent r serEiieaRgive A% AR MuberBE G MNIR €cirs MEH FHE G G0
(CDA 3) 8 7.062H)4.321¢H)2H.4.78z), 4 312H)3 HAT.2%1z).q, 2H, 7.1 Hz), 1.33 (t, 3 H
7.1 Hz).
N
S
~ | Nl/\]/o TEA, 60°C

s . . \ r
. N NH, CI/HrN\)J\OEt e

F F . CI) PhCHsiEtOH

16 4-4 3:1

Ethyl 3-(2,2-difluoro-2-(2-pyridylJethylamino)-6-cyanopyrazin(1H)-2-
one-i-acetate (4-5), :

A mixture of 0.300 g (1.9 mmol) of 2,2—diﬂuoro—2-(2—pyﬁdyl)ethy]amine 1-6,0.35
mL (2.5 mmol) of triethylumine and 0.42 g (1.75 mmol) of ethy! 3-chloro-6-
cyanopyrazin{1H)-2-one- 1 -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

Step E:

_ between dichloromethane and sat. ag. NaHCO;. The aqueous phase was backwashed

20

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)
b 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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NHAC1 CN -"~ ON CEl 4-4 Step D Ethyl 3-chloro-6-c ano vrazin 1H ‘
-2-one-1-acetate (4-4) -60 WD 00/ 75134 PCT/[1S00115140 4 Decenber 2003 A
suspensi B0 @f75t3e hydr oxypyrazi none 4_3 (450 ng, 2.02 nmoP§T/AHREoONi um
chloride (237 ng, 4.44 mmol) in phosphorous oxychloride (2 nmL) was heated’
at reflux for 1.5 h. The reaction mxture was cool ed, and the volatiles
were renmoved via rotary evaporation. The residue was queBebetbar 200%at er
and solid Na2 was, . .5 ed unti]_the mxture was basic. This aqueous

m xture was e%a(ﬁ’?@)ﬁgggbrdi’ éﬁp’d'r*%t A8 G234, 2Hh hep, 1 RS Reonb2héail 2Bk Jahi cs
were dried (NEBHQUI2 (2B, 7cloHggntrated to give 44 as an anber oil: '"H NWR
(CDCi 3} S7.60 (s, 1H, 4.87 (s, 2H), 4.32 (g, 2H, 7.1 Hz), 1 . 3 1 (t, 3
H 7:1 Hz). TEA, 0 NNH. C ~ N ~~Cet PhCH3:EtUH 1-6 10 4-4 4-5 3:1 Step
E: Ethyl 3-(2,2-difluoro-2-(2-pyridyl)ethylam no)-6-cyanopyrazin(lH)-2-
one- |-acetate (4-5). A mixture of 0.300 g (1.9 N~ of

2,2-di fluoro-2-(2-pyridyl)ethy e 1-6, ONSS (@}Srnm)l)'of .
triethylam ne and 0.429(1.7\mrd) of ethyl %Mo-e .
N N OH
FFr H 5
46
5 StepF: 3-(2,2-Difluoro-2-(2-pyridyl)ethylamino)-6-cyanopyrazin(1 H)-2-one-1-

acetic acid (4-6)

To a stirred solution of 0.38 g (1.06 mmo!}) of ethyl 3-(2,2-difluoro-2-(2-
- pyridylethylamino)-6-cyanopyrazin(1H)-2-one- 1 -acetate 4-5 in dimethoxyethane (10
mL) was added 1.6 mL lithium hydroxide solution (1.0M in water). After 1 h, the
10 solution was neutralized using 1M HCL. Concentration at reduced pressure (azeotrope
with PhCH;) afforded an off-white solid containing lithinm chloride and 4-6, which
was used directly 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).




15 cyanopyrazin(lH)-2-one-l-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#roUISBNed ' bet ween di chl oronet hane and sat. aq.POEFRIOB3140he
aqueous phase was backwashed with dichl oromnet hane (2x), dried and
concentrated. Flash chromatography on silica gel, using 25-50%

Et OAc/ hexanes afforded 445 as a tan powder: 'H NMVR ( Becomber 806¥ (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),
-61 WD 00/ 75134 PCTNSOO 15140 4 Decenber 2003 7.43 (m 2H), 7.35 (br t,
1H), 4.79 (s, 2H), 4.62 (dt, 2H, 6.5, 1BX&\MPYE54.29 (g, 211, 7.1 Hz), 1.32

(t, 3 H 7.1 .

3-(2,2-Difl ’l]olr_%%:Ea-“r%_é)np?ﬁ33 151 @ﬁ?ﬁt%zhwdé’!reﬁllgﬁlo%%%\ﬂWTﬁ'(% one-1- acetic
acid (4-6) To msm)enhednsmuacmao@f/ra&n&ﬁoﬁe—ﬁJac&@mmmb)s)Of et hyl
3-(2,2-difluoro-2-(2-

pyridyl) et I%/I am no) - 6- cyanopyr azi n(1H) - 2- one-1 -acetate 4=5 in

di met hoxyet hane (10 nl) was added 1.6 nL I it hi um hydroxi de sol ution (LC]\/I

in water). After | h, the 1Q solution negyralized using | MHC .
Concentration at reduced eSgure (azdotro e mth PhCH3) afforded an
off-white solid containing_li h| um chlprid 446 \/\/nNch was used

directly in the next step. I o- p §ay I
3-(2,2-difluoro-2-(2- pyrldyl)eﬂhy]I:alﬁno) 6- 15 H
cyanopyr azi n- 2- one-| - acet am de hydrochl oPi de (4-7)
0.080 mml of 3-(2,2-difluoro-2-(2-pyridylethylamno)-6
“cyanopyrazi n(l H) - 2-one-1-acetic acid 4_6 and 24 ng (0.1 m@e@

~2=am nont-ethyt=8=—ftuoropyridi-ne-di-hydrocht-ori-de i n-1-m:of - DIVF “Was added
23 ng (0.12 mmol) of EDC, 16 ng (0.12 mml) of HOAT and ‘0. 056 niL (0. 40
mmol) triethylamne. After 20 stirring for 24 h, 20 ng of

2- am nonet hyl - 3-f | uor opyri di ne di hyg_rochl oride, 25 ny of EDC, and 0. 050 nL

red sol ution of

triethyl am ne wer ded. , Th was sti iy Rqal 72 h
and the volatile welle rermve en vac . The _[e5| ue s d h sat .

aq. NaHCO3 (5 nl)
mat erial was chro
a

qteredto? aTtECn,BMFld Thi s
o%_L Eheﬁ on Sl 02 usi 2:98 to 96 MeCOH-CH2CI 2 to give
2-7 o4

- 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 fcaction 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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25 yellow solid 4 7: "HNWR (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),
7.44-7.390(0075B4), 7.33 (M 2H), 7.26 (m 2H), 4.83 (s, BHUSWIEHI(d, 2H,
4.4 Hz), 4.44 (dt, 2H, 6.5, 13.1 Hz). 6(22 \Z/\DdOfO{ 751342Ez(§|\/PLE 5 Preparation
of 3-Fl uoro-4-nmethyl -2-pyridyl nethyl 3-(2,2-difluoro-2-(2-

pyri dyl) et hyl am noy- 6- CE| oropyr azi n- 2-one-i - acet am de @Pscampricdfier 2003
5 WA ONNNVNN FEHHEFS5-5 PCTJ[3800115_140rC1 O H2N N EDC,
HOAT N) OH + FYERUasiod With BrOAG (3323 mirthg sepbanedearasries driedi and coBeebjraffd a -

stirred sol ut} ; = 11 uor ridine
i 3 ST CRA R Bt A AL A o
was added dr ogwiiEe4 831343 1 . PHMEYl ¥ 7 2B8agt _
stirring at -%ACfor 2h, byrthe addi tion of 20 rrL'ng sat. aq. NHAC. This

m xture 63 WD 00/ 75134 PCTI US00/ 15140 4 Decenber 2003
5  3-Fluoro-4-methylpyridine-N-oxide. (5-2)

To a stirred solution of 3.17 g (28.6 mmool) of 3-fluoro-4-methylpyridine in 5-1 35 mL
of dichloromethane was added 4.83 g NaHCO; (57.5 mmol, in 10 mL H;0). This
mixture was cooled to 0 °C, and 9.85 g of MCPBA (57.1 mmol) was added in three
portions over 15 min. The reaction was allowed to warm t6 room temperature |

10 ovemight. The layers of the biphasic mixture were separated and the aqueous phase

was-washed - with-chloreform-(3x100-ml-).- The combined organic layérs were dried ™
over MgSO, and the solvents removed at reduced pressure to give an oil that was
‘ chromatographed on Si0O; using 95:5 DCM-MeOH to give 5-2 as a white solid: 'H
NMR (CDCl3) 8 8.13 (d, 1H, 4.6 Hz), 7.99 (d, 1H, 6.6 Hz), 7.09 (br dd, 1H,7.6,7.6
15 Hz), 2.30 (s, 3H).

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 dissolved in CHCls, washed with saturated aqueous NaHCO;
and the aqueous layer baék-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),
241 (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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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 ( CDC13)
. S$8.36 (kwoayisidd), 8.27 (d, 1H, 4.8 Hz), 7.15 (br dd, 1lkkcipusboeibreé Hz) ,
2.32 (s, 3H). 5 3-Fluoro-4-nethyl pyridine-N-oxide. (5.2) To a stirred
solution of 3.17 g (28.6 nmmol) of 3-fluoro-4-nmethylpyridine in 5-135 nL of
di chl oronet hane was added 4.83 g NaHCO8 (57.5 mmol, i n 4Deaembe0200Fhi s

m xture was cooled to 0 C, and 9.85 g of MCPBA (57.1 nmol) was added in
three porti orfétraimranﬂlEhemoﬂmn'ﬁhemloeamumducaa:pmkdrewgivé 9-M@RraYeliow RHM

tenperat ure 10HQVGAIRNCIY) frzdah t arated
and t he agueous phase st)-gmr%éLqupls?ﬁ H@rgrsg gﬁr]ﬁlqﬂ( §x5ma§ #@)4%&% ?gfrbl ned
organi c | ayer 348 kied over MyS04 and the sol vents renoved at reduced

pressure to give an oil that was chromat ographed on Si Q2 using 95:5
DCM MeCH t [

Hz), 7.99 g HEvinehyl - b (s
2- Cy- ano- 3- £l uar @Eﬂa{gﬁwrd@aﬂgdg% -3) To a stl rred soI ut| on of 0.95 g
(7.48 mol ) of 3-fluoro-4-nethylpyridine N-oxide 5-2 in 20 niL of
acetonitrile Wasmwdicbe,dmbnbﬂsgn(gl@r@?mb? rﬁ%mh&érq{@w'oﬁﬁn(@@ digldgves by 20
1.48 g (15.0 d%l?lfr trlnsa[é#brw% )iﬁn his feactron m xturé was
heated at ref FIROPEFIAYD iR T?éoqehb"%‘&cu‘ﬂdcﬁq—ﬂ%ﬁ%mﬂdgrﬁ%at ed
at reduced pr e‘lsrsq!ﬂé~amm¢mel¢ialp3<ﬂmem#mxh;ﬁpyrdilﬁcsmhy@dchlmﬁﬂ% 1wasBed wi-th
sat ur at ed )aquUepip Cl- was chl orof orm
(4x). The gonbl negmgrlégg%%ﬂggé QGM?SPED \%@ mBé’gﬁﬁ%ﬁ agd O\l s
‘renpved at  r editle E48pmERL)FRAL e?\f@if\%m% oemm@ght thoaolatiles weter emabedjem pite. on
Sir02 “using” 75']?15 TERPOR VoS FEh el Wt Bt ViR N’aHEC%5ﬁﬁereé(ed 'd(H‘I‘fsrgd %%{h Hﬂ[é}@&)(ml:%)

S 8.39 (d, 1H, cfgizro%y lg’eﬁbrdd 1H, 5
2- Ami norret hy| 2599 3, grognsolidef ?I'B%}E‘Eﬂ'ﬁ‘é‘scﬂ“S'Pﬁj'EfPBb‘Fﬂgﬁﬁhﬁ‘éU?Bg M0 A stirred
sol ution of 332:08:CVAD affooti Yheottle2eomyppinad 3s h Wiee QoKd. "BéTF dodh &8I 3 i N
15 mL of ha hydr o enat ed over
175 g of oo ah Aadsonbiste v %a’ér‘%&%e%%? 372t R e e
renoved by -64- %Iﬂcﬁi’m@mdpmeumgmmm B ENNBR @UDBD) § 8.82 (d, lH

4.1 Hz), 8.56 (d, 1H, 5.1 Hz), 8.33 (dd, 1H, 7.4, 7.4 H2), 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, 2ZH), 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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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) wdod@si8s, 2 H), 2.44 (s, 3H) . 5 3-Fl uoro-4-net ipdr/zseinsido | net h

13- 2 2-difluoro-2 2- id 1 eth lam na -6- chloropyrazi n-2-on)e- ][ -acetam de
(5-5) Astirred solution of 80 ng (0.197 mml, remainder KCl) o
3-(2, 2-difluoro-2-(2- 4 December 2003

pyri dyl)ethyl am no) - 6-chl oropyrazi n(l H) - 2-one-1-acetic acid 257 and 63 ng
(0.296 mmuol) 2-am nonet hyl -3-fl uoro-4-nethylpyri dine di hydrochloride
5-4 in 1 nL of 10 DVF was Saggested/Rangs 60CéMposiwioh Yordxdiiénts 54 my (0. 40

nmml ) of HOAT and 0.13 nlL (0.89 m"rqh TEA stirring overnight, the
vol atiles were renoved en vacua. ]‘If’her}cr“)zé[%ij Tﬁge\%\grgr% luted with sat. ag.

NaHCO3, filtered, and rinsed with water to afford a brown so#idd Thi s o
mat eri al was hr omat ogr. l 2-149 - DCM t rd the i e
conpound as aﬁ\%\ﬁ?i{gg@sol id. @ﬁ(@%‘?gﬁlﬁhg‘% th%gwgggé?t M%S?E’E%BW TeEd by
diluting the_free hase with M{& (5 m). tr{&ting WI'ES 296M ECIl (Hg)m_% g.gd
concentrati ngnfafnigisol id 5°5: jghd\NVR (CD303)5 $58. 82 (d, I4,¢q 4- , 8.

(d, 1H, 5.1 Hz), 8, 33 i&ldd, |H, 7.4, 7.4 Hz),” 8.04 (d, IH % Hz), 8.00 (br
t, IH, 7.87. 7tgpcRsialine 5 6 HAY06. 92 (s, %2 5.0 (s, 260 4.80 (s, 2H),
4.44 (t, 2H, &8luboseHz), 2.621 (s, 3H). 20 Typical tablet cores suitable for

adm ni stratiop.of thrombin inhibitors are conprised of, but not limted
to, the foll O\inx}zﬁ‘f’i't‘gesétuh g‘ﬁ?rgpeof rs\ti'gfr?é}grd i ngr ég?gﬁi S: wWo oorp_a%éé
PCTI USOQ' 15140 4 December 2003 Suggested Ranges of CFrngSI tlponffor g

Exci pients i Rddpgoal | Gl B ] ngerreferred.
R A o AR 03B e OO0 18 L B BB AL BL A b
mi crocryst al | AlEIggEhetmaEsoticnlyastenitds excipiggisesi um st ear at t

' The following 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 405 nm) the time

20 dependent appearance of p-nitroaniline. sar-PR-pna was used to assay human a-
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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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 abMOBKERH ent's. The foll owi ng synthetic methods caRCBESWHSHINt 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 performed by the nethods substantially astBesempped0dh

Thronbosi s Resgafehm ! . e, 15 17 9 by S.D. . Lewis et al.
The assays vvergrﬁ{:arrl eédp% gg?{mglto nggﬁ%gggs%lflb@sl\ﬂf%éﬁbﬁ% 1‘”8¥'3 %FY“??’@,S\%W 15 M
NaCl , 0.1% PEGReFsuygRens efsabagrbardest 380 mmadfibel 7+amivb-@aGiRorokit g s@ySarin
wherein rates gfodiyedr | S IQkik il rafe . were.
determ ned, a 1€}ﬂcTher mﬁgﬁ%g@p %iecl ﬁﬁ‘fu‘?é‘%é’??ﬁgh@gﬁ\?/ﬁ% %%%Légg%oﬂéég'r?%g'ﬁeasur e
(at 405 nn) the tine 20 QGEPEHURSHYSIE REAPTREDY Glutingastaskisplution sfr - PR- pna
was used t o> assubpiritaabizagidenfoldtibadinal corcknmrditin A0) IapdntbAsoR@oh EdMShh g
(Km=125 AM - pzN.troanilide suhstrate .Cﬁ Centrrati on was, determ ned from
measur enent s of ABSOY GAREES uilsraier yifyin g’“&ﬁ HRES TRadirediic agdusei ci ent  of
8270 cm | M 1. ¢quikisnten betsteardéreymeiint iplibRet werehlelinngrea if &ntrol ddeAMenviier
the degree 25nfialivelichics o t | | 40 .
activity assay was enpl oyedi.alrolgﬁCt f? ﬁ?@mggé]g@é?%g%a&\go) g? f’%ﬁ@%ﬁéﬁ lhhl\églf) Iz'apy@ed
“hydrol ysis of YRE Pfissredgdsumingisompatitvinhitrpomfand (hareity ibegligilsie

det er m nedl1@ r ocorhpeed Kep/EsisH)/e,rantl [I1r , B, 2r0Q ' | 00
am) 25506 at ed A T e

' roduction of.7-am no-4-trifl yoronethy
'PCTI USOOY 15 140‘:%4‘:@6@}93%7&?%?3%(: RGN £3RAER: hereaBiibnim congent (Kolfar| ons
‘of Z- GPR-af ¢ wdissociteioardfitiedhibitonTroRBas dhBIRNES Wl obdlisel PRR AR &heﬁﬁﬂ?@& of
penenos

of an aliquot o t'he [s“. ock s]olc ‘?%{%?i‘ ]b t hronbi n :

15 Vo/Vi =1+ [IYKj 1)

The activities shown by this assay indicate that the compounds of the
invention are therapeutically useful for treating various conditions in patients
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 or restenosis 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-
-67 -



Activity assays were perfo'r med by diluting a stock solution of 5 substrate
at least tenfold to.a final concentration < 0.1 Kminto a_sol uti on

cont ai ni M %% 5fme or enzyne equilibrated with inhibitor. P§THEYS&uired to -

achieve equilibration between enzyne and inhibitor were determned in
control experiments. |Initial velocities of product formation in the
absence (Vo) or presence of inhibitor (Vi) were measurkldece®ban?oRs

conpetitive inhibition nd, t i i egl.i.gib 10 conpared Kn[S],
[(11/e, and [| ]ﬁ“e&' i%@?’edy?'g%f’y’[rﬁ%ﬂgﬁh}é 02 2?&5’9?\)%4@3%15})@5%{10&%@? t al
concent r at i ongnedfacstapstle hydrpchlotidd)iahd 5-3drieomyareerhyl-epyeidyinhd iRyl i3um 2 -

constant (Ki) _5SO6] At : i.nhibitor,fromthe enzy can be
obt ai ned fromdéiﬁjeoragpgﬁlg@r@}e?%@? }a%?@it&(éﬂhlo{btpfm% “5%)“?':{13&5@5P$e§n%0%§ Vo/ Vi
=1 + [1)/Ki @hgwrres faesbase aineuntshown by this assay indicate that the
conpounds gf the invention are therapeutically useful for treating various
conditions in patie uffering fromunstabl e angi na, refractory angina,
nyocardi al i nfar ct i oh22EFIosespontaning FRENS to 44 g of the agti poumdi | | ati on,
thronmbotic stroke, enbolic stroke, deep vein thronbosis, disseni nated

i ntravascul ar coagul ati on, and reocclus!on or restenosis of recanalized
vessel s. Inhibitory activity of conpou ORRLEe | nventi on, represent ed by
i ndi cating Ki (pmeponent t han or equah to | nM Bor "*", i@dicating ii |ess
than I nMjpandyeiRe jneasured using ¢ he above gssay, is ghown above, EXAVPLE
6 Tabl et Preparation Tablets contalning 8 10, 20 and ny. , re@)ecti vely,
of the foll owiMigrocsystaling cadludesspoule?S are pr¥ared as 200 ust r at e2Dlbel ow
(conposi ti ons Modified f6dd ot8n ktalch Sl erted fromthe grogg of conppynds

O

irnctuding 1= Q:QAS- Fl-uoro=2=pyridylpethyl=3=

(2, 2-di f I uor o 225"SSR SR et hyl anf-fio) - 6- methy? pyrazi h52- one- I - héet ani de)

conpound 2-88

( 3-'Fl uor 0+42- pyri dyl et hy 2=di fluoro-2-(2:pyridyl)ethyl am no)-6-

chl or opyr aI§ i n-2-one-1 - ac/LéI[l §}r‘n(h§ea)%fw%9q§%pc(f’§; IRl ;?omox?/pfatgé corn starch

3- Met hyl sui f | w8 mpxeghyanddgyanvdatpy o B3 6orn starch paste. The resulting granulation is

(2, 2-di f1 uor O-Zeved -y AL GHARY WtH (RO Yeifes Yo dR w00 e ASeham de)

A7 (367 VO OOITEIS4 . .H ).crx@mﬁtﬂ‘ Of BRGAA L ch an@ﬁaf: maghésium
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:-
Component ' 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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PCTI US00115140 4 Decenber 2003 Fl uoro-2-pyridyl nethyl 3-(2,2-difluoro-2
-(2-pyridyl)ethylam no) -6-cyanopyrazin-2- one-|-acetam de hydrochl ori de)
- and 5-5 (80 f/150340- 4- et hyl - 2- pyri dyl net hyl 3-(2,2- PCT/US00/15140
di fl uoro-2-(2-pyridy))ethyl am no)-6-chloropyrazin-2-one-|-acetamde).
Amounts shown are free base anmounts. 5 Table for doses containing from8
to 40 nmg of the active conmpound Conponent 10 Active | dMecewbgs2dddi ne

cellul ose Md LN Starch o e
............. i]ydrg)gyp 81)35/&9] ‘82%%&%’%?’8@{%‘% mgthydcellylpseand anivm @oxidanpynt - m
B CD 10 20 4providigg 200mdddweghCgni®. 5 8.5 . ...... ..... 0.751.5 1.5 15
Al'l of the active conpound, cellulose, and a portion of the corn starch
are mxed and granul at ed to 10% corn starch paste. The resulting

granul ation i s12kiptRreparati daeq] chimpredsignwi th t he renmi nder of the corn

starch and 4 he nagnesi umAcﬁb@ﬁmhﬁnoima rﬂlgﬁiél')tsianl%eg:r %géeﬂkéﬁ%é\éd h*?&{lgr%l V.

conpressed into tablets ont , respec
of ngct i ve ingr LGl Ctreeﬂléro?f%f gg sx%dgcnemlly 250't0 750 um) and combmed ina smtable

blender. The mixture was subsequently blended (typically 15 to 30 min) until the
drug was uniformly distributed in the resulting dry powder blend. Magnesium
stearate was screened and added to the blender, after which a precompression tablet
10 blend was achieved upon additional mixing (typically 2 to 10 min). The
precompression tablet blend was then compacted under an applied force, typically
ranging from 0.5 to 2.5 metric tons, sufficient to yield tablets of suitable physical
strength with 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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TABLET PREPARATI ON EXAMPLE 7 Exenpl ary conpositions of Active | tablets are ’
shown bel ow. Conponent 0.25 nig 2 ng. 10 m50 m Active 1 0.500% 1. 300%

5. 000% 1%@@utsizganni t ol 49. 50% 49. 25% 47. 25% 42:61% m cr sCcrysb@isiame

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 ng of
Active | includes 98.5 ng mannitol, 98.5 ng nicrocrystePecembeelddd ose,

and 1 ng magnhesium stearate. 2, 10 and 50 ng tablets were filmcoated with
an aqueous di spersion of -68 WO 00/ 75134 PCT/US00/ 15140 4 Decenber 2003

hydr oxypr opyl se, hydroxypropyl | | ul ose and titanium

di oxi de, pr ow&?f#] dﬁgﬁ)[non‘i nal wei ght gai%r eparation via direct
conpr essi on 5 A& e 1, rnannitol and n§-&2o08%)gnal line cellul ose were
sieved through nesh screens of specified size (generally 250 to 750 n) and
conbi ned ig aIfujtabIe QEgnder. The m xture was subsequently bl ended
(typical | y?15 8" SBOMH Unti| the dr L@SV\éSm&ni formMy distributed in the
resulting dry powder bl end. Magnesium stearate was screened and added to

t he bl ender, : i-ch a preconpressi abl et 10 bl end was achi eved upon
addi ti onal nigﬁﬁgﬁ?yggically 2 to 10 niﬁ??iﬁﬁ% preconpression tablet blend
was then conpacted under an applied force, typically ranging fromO0.5 to
2.5 netric tonsw sedfubd H’s,@ftg,g‘ic;eo yield talgL‘?}f3@f'4SPi tabl e physical strength
W th acceqbable disintegration times (specifications will, vary with the
size andpotency of the conpressed tablet). In the case of the 2, 10 and
50 ng pot enci &8ater fb idjbRidnabl ets were dgdusggd and fil mcoated with an
aqueous di spersion of water-soluble polynmers and pignment. Tablet pre
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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Alternatively, a dry powder blend is conpacted under nodest forces 20 and
remlled to afford granul es of specified particle size. The granules are

- then m x&W0 0dF51Bd nagnesi um stearate and tabletted as st at @dTAIBW/ESI40EXAVPLE
8 Intravenous Fornul ations 25 Intravenous formul ati ons of Active | were
prepared according to general intravenous formulation procedures. WO

00/ 75134 Conponent Estinated range ,. Active 1 0.12 - 9Dscemper 8003

D-g) ucuroni c i.d* -5 Manni tol NF 50-53 ng 1 N Sodi um Hydr oxi de
g.s. pH 3.9 _agh%NTi%%mdg@gﬂ?g$ injection g.s. 1.0 nL Exenplary -
conpositions A-C are as follows: PCT/USOO 15140 4 Decenber 2003.15
Conponent A B C Active i O.Q& n&f 0.30** 0. 15***' D-glucuronic acid* 1.94
mg 1.94 ng 1.94 ng Mannttol REOBRowndhaving dedgmaplay g 1 N Sodi um
Hydroxide g.s. pH 4.0 g.s. pH 4.0 g.s. 4.0 20 Water for injection Q.s.
1.0nm gq.s. 1.0 nL g.s. 1.0 nL * 0.50 free base ** 0.25 ng free base *
0.12 ngy free base 25 Various other buff agRéls, such as L-lactic acid,
acetic acid, citric acid or any pharhbce i cal y accept abl e aci d/ conj ugate
base with reasonable buffering ampacil{y in_t pH.Lange acceptable for

i ntravenous adm ni stration nmay be SHbStI ut e f bF g%ucuronic acid. WO

00/ 75134 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)  CF3,

xiiiy OCF3

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

Xv)  heterocyclic ring,
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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 5wa@/7E34menbered nono- or a 9- to i0-nenbered fuskECI/BReYiSI40C
het erocyclic ring having carbon ring atonms and heteroatom ring atons which
ring can 10 be saturated or unsaturated, wherein the ring contains 15 20
25 a) fromone to four heteroatons sel ected fromthe grblecembsr 20081g of
N, 0 and S, and wherein the rin |s unsubstituted, or b) fromone to four N
atons, and where one or nore ¥t h&1e4 Ao%tons are substituted with one or
rmreofi)CI4aIkyI ||)h X | 4 r.Qgen or
Cl-4 alkyl, iv) CONH2, y%f Yyt g‘%&%ﬁﬁ? Whm?‘ﬁ algf“a% B qq’?
amno, ix) aryl, x) C3- 7 cycl oal kWOV’ odi thatep®n wis §. )UC@:F@d wheini iskl, GH3) 2,
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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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
“either | BPWBPovided that when wis 1, x is 2, and wheRCRUSQVISMD, g 1
5xviii) Cl_4 thioal koxy, or xix) cyano, 3) a 5- to 7- menbered nono- or a
9- to 10-nenbered fused bicyclic non-- heterocyclic saturated ri ng which is
unsubstituted or substituted with one 10or nore of a) chiDacemker 2003

e « «v. ...hydroxy ,.... . ... ) - re R s hydrogen or Cl 4
al kyl, d) CONH2, e) CHon,g f) sgogggz,‘sig%g %afsoa§WECBHSb&ﬁ 'g‘{h i) aryl,
2 .

e) CH20H
) SO2NH2
5 £) halogen,

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

10 h OCFs3,

m)  N(CHa)y,
n) -C1.3alkylaryl,

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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])C3-7 cycloal kyl, k) CF3, 1)OCF3 m N(CH3)2, 25n) -C1_3al kyl aryl,

o) heterocyclic ring, p) C 1-4 alkoxy, q) F.. HXC(CH2)0_1 0-, wherein w and
X are ei M#/7813dr 2, provided Or) that when wis 1, x is ECT/HSWIGHENn w is
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 more of a) C#4Dacemker2063

hydroxy, -72 WO 00/75134 510 15 5) 206) 7) 8) PCTI[3S00115140 4 Decenber
2003 R ‘ -

i
9)  R¥CHp)—C—$
| I}gz ’

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

RE

10) ! i
H-cl;-—(CHz)p_g where pis 14,

OR? '

11) R? (CHo)m, “—g where mis 0-3,
Jo-2
i2) g2 M
/C=CyCH2 —g
R? '
12
R12 R

13) RZ(CHQ)m——v—g , wheremisOor 1,

14)  R*—C=C~CH,—%
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c) COOR, where R is hydrogen or Cl1_4 alkyl, d) CONH2, e) CH2OH, }
SO2NH2, g) halogen, h) amno, i) aryl, j) C3-7 cycloalkyl, k) CF3, 1)
- OCF3, mWONjoasiBYM2, n) -Cl-3a)kylaryl, o) heterocyclic riPElusqsEe- 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<tPEEeBEENZYPS hal ogen
or aryl, or disubstituted vaé)téThal ogen, C7_12 bicyclic alkyl, Cl4-i6
tricyclic alkyl, WO 00/75134é; | USQO/ 15140 4 Decenber 2003 9) RI12
R2(CH2) M C R12 wher é5m i spB-3— e R 2 can be the sanme or different, R
2 10) . R ﬁmaﬂq?)mamg )

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,

H12
f

16)  RCH,—C—(CHp)q —3
A2

wherein qis0-2; and-each R'? can b the same ot different;
wherein the R'? substituents can together form a ring, with the
C to which they are bonded, represented by C; 5 cycloalkyl,

R2
I H-C—(CHy), —
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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H G-(CH)p- where pis 1-4, 11) OR2 (CH2)m )o0-2 where mis 0-3, 2 H 12)
RCCV---CH -1 12/ .R" 13) R(CH2)nV -1 , where mis 0 or 1, 14)R2-
C=C- - - CHOVOMOREEBD0/ 75134 PCT/ USOD 15140 4 December 2003 1BFTESQUISMA 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, represent ed by C3_7 cycloal kyl, R12 felesemper200&ip) q -
, R12 wherein q i an each R 12 can, be the sane or di fferent,
wherein the R12 subzm Ri¢kts) nca@*t(@dﬁ)rﬂer*g orma ring, with the Cto which
they are bonded, represented by C3-7 cycloalkyl, 17) R2 -

wherein n and p are independently 1-4,

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

RZCH,
20)

|
R*CH,

21y R2(CH_2)q\
N—(CHy), -—§
2 '

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 t)icyclic
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

| 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 MO @t¥814ar e -bonded, represented by C3_7 cycl oal ky®GT/USIPAIIA0 bi cycl i c
al kyl, 010.16 tricyclic alkyl, or a 5- to 7-nenbered nono- or 9- to

10- menbered fused bicyclic heterocyclic ring, which c d or
~unsaturated, and which contains fromone to three het gggt@%ﬁﬁg’bggﬁlﬁt ed
fromthe group consisting of N, O , WD 00/ 75134 PCTI USQQ 15144 4
Decenber 2003 18) R2(CH2)n oYﬁmz)Cgpl , n and p are independently 1-4,
19) R12R12 R2--C G~ R12R12 wereSO2pdh R12 can be the same or different,
RRCH2 .G H- R2CH2 and 21) J%Z(Cﬁzl)g\ N(CH2)t - R2(CH2)g whereint is
1-4 and g i s independently 0-3* R2PP88Yk| ected fromthe group consisting of

5 1) hydrogen, viil)  amino,
5 ix) aryl,
X) C3.7 cycloalkyl,
xi) CF3,
xii}  OCFs,
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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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
ri ng canvwsedatydr at ed or unsaturated, wherein the ring cOMIEUSES/1aMIfr om one
to four heteroatons selected fromthe group consisting of- 10 N, 0 and S,
and wherein the ring is unsubstituted, or 15 b) from onenka %BEFZ&) toms
and where one or nore of the ring atom; are substituted Wih ong o

of i) Cl-4 alkyl, ii) hydroxy, iii) COOR , where R is hydrogen or Cl 4
alkyl, i v) CONH2, -76 MD 0 ﬂﬂs&%&ylw@n US00J15140 4 Decenber 2003 5 10 15
20 25 30 v) CH2OH, i) CJZNI-}?mem :):rﬂx%' ogen, viii) amno, ix) aryl, x)
C3-7 cycloal kyl, xi) CF m& é 1ii) N(CH3)2, xiv) -Cl _3alkyl aryl ,

q) FwaC(CHQ)g.l 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 hydrogen or Cj.4. alkyl

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,

-8 .



xv) heterocyclic ring,
wherein w and x are either
* when w | $YQU0/Is13g 1 .
menbered nono- or a 9- to 14-nmenbered fused bicyclic non-

.o xvii) F,,,HCCH)0_1 0-,
provided that when wis 1, x is 2,
xi x) cyahel/Ugtt514dg 7.
het er ocyclic

xvi) Cl-4 al koxy,
1 or 2,
Xxviii) Cl-4thioal koxy, or

and

saturated ring which is unsubstituted or substituted w re of
I s hydrogen O%Beggﬁfeg?gg?,

3) Cl-4 alkyl, hydroxy, COOR, where R
CONH2, CH20H, SO2NH2, | og vl amno, aryl, C3-7 cycloal kyl, CF3,
OCF3, N(CH3)2, -77 WO 0Q{ 75134 PCT/ U%@’ 15140 4 Decenber 2003 5 10 15
C3_7 cycloalkyl, -
£) CF3,
h) N(CH3),
5 1) -C]-3alkylaryl,
1 ‘heterocyclic ring,
k) C]-4 alkoxy,
3] C1-4 thioatkoxy, 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
9) C10-16 tncyclic alkyl;
15

20

25

R3 and X are independently selected from the group consisting of

Als

1) hydrogen,

2) halogen,

3) cyano,

4) C]-4 alkylthio,

5) C]-4 alkylsulfinyl,

6) C1-4 alkylsulfonyl,

7 C1-4 alkyl,

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

Ob Ob Ob
| L
= =z
| \:'—Yz , | :Yz o | }Y2
X1 N XX

wherein Y1 and Y2 are independently selected from the group consisting of
D hydrogen,
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-Cl-3al kylaryl, o) heterocyclic ring, p) C 1-4 al koxy, q)
éa .22(?3342)(? , 0-,yvm'e¥ei n W) and Xx arg either 1 or 2, provided that when w
is 1, x Wo®/7smad when wis 2, x is 1, r) Cl-4 thi oal koxypcpusem)sidpyano, 4)
a 6-nmenbered nono or 9- to 10-nenbered fused bi cycl ic non- het er ocyclic
unsaturated ring which is unsubstituted or substituted wiDdtepitser@0osor e of
a) Cl-4 alkyl, b) hydroxy, c) COOR, where R is hydrogen or Cl-4 alkyl,
d) CONH2, e) CH2OHL f) SO2NH2, g) halogen, h) amno, - i) aryl, j) C3-7
cycloal kyl, k) CF39 1) ACF3,CraallylCH3) 2, n) -Cl-3al kylaryl, o)
heterocyclic ring, p) G_,1)-4 ad?mﬁﬂxa)fkoxq() FwHXC(CH, ) 01 0-, wherein w and x are
either 1 or =2, provided ’hat en I"$ 1, x is 2, and when wis 2, x is 1,
r) Cl4 thioal koxy, or ¥ cyafél.C80HB). Ck; Whadekyh andselehdrt Lbed pRovided
substituted with one or anre,Qf

vis I, vis 2, and whenuis 2, vis I,
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 alkyl,

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

vii)  halogen,

viil)  amino,

ix)  aryl,

X) C3.7 cycloalkyl,
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a) hydroxy, b) COON, c¢) halogen, d) amno, -78 WO 00/ 75134 PCTI US00115140

4 Decenber 2003 5 10.aryl, C3_7 cycloalkyl, CF3, NCH3) 2, :
" - Cl- 3al kyWapsia4 heterocycl icring, C-4 al koxy, Cl-4 tRCI&INYIH40 cyano,
7) C3-7 cycloal kyl, or unsubstituted, nonosubstituted wi th hal ogen or aryl,

or disubstituted with hal ogen, 8) C7_12 bicyclic al kyl, 4?# 3 9&23%

tricyclic alkyl; 15 R3 and X are independently sel ected™f up

consisting of 20 25 Ais 9) ’? V\/(@Ffl n Yl and y2 are |ndependently
sting ©

sel ect ed. fromthe group consi
xii)  OCFs,

x1i)  N(CH3),
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- to 7- membered mono- or a 9- to 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) CF3,
) OCF3,
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
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1) hydrogen, 1) hydrogen, 2) halogen, 3) cyano, 4) Cl_4 alkylthio, 5)
Cl-4 alkylsulfinyl, . 6) C1 alkylsulfonyl, 7) Cl-4 alkyl, 8) C3-7

cycl oal kyo,0046134 trifl uoromethyl; -79 WO 00/ 75134 PCT/ USORAWEIRASHIDecenber
2003 5 10 2) C1-4 alkyl, 3) d..4 alkoxy, 4) F'H,C(CH2)0-1 0-, wherein u
and v are either | or 2, provided that when uis 1, v is 2, and when u is
2, vis 1, 5) C3-7 cycloalkyl, 6) Cl-4 alkylthio, 7) di%c& r&008i ny! ,
8) Ci1-4 al kyl sul fonyl, 9}1 hal ogen 10) cyano, and 11) trifluoronethyl, and
wherein b is 0 or 1; and®15 RE¥¥% selected fromthe group consisting of

1) hydrogen, 2) hal 6yené-n@mtrét mbao dr S-NMoehemberen dusel bicycle ndrlheterocyclic

10- menber ed.fused bicyglic . L . .
Yinshitirated ring which 1s unsubstituted or substituted with one or more of

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) CFz,
15 . )] OCFs,
m)  N(CH3)2,
n) -C]-3alkylaryl,
0) heterocyclic nng,

3)] 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,
r) C}-4 thioalkoxy, or
5) cyano, 6) biphenyl,
) 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, C1_4 alkylthio, Cj.4 alkylsulfinyl, Cj4 alkylsulfonyl,
and C] 4 alkoxy.
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heterocyclic ring having carbon ring atoms and heteroatomring atoms 20
which ring can be saturated or unsaturated, wherein the ring contains 25 30
" a) fromWné¥TE34 our heteroatons sel ected from t he group EBERIISLYISHY of "N, O
and S, and wherein the ring is unsubstituted, or b) fromone to four

atons, and where one or nore of the ring atons are substjtut h one or
nore of i) Cl-4 alkyl, ii) hydroxy, iii) COOR, where %belgrrﬁ&e, \langé%n or

Cl-4 al kyl, i CONH2 CH 1) ha

50 Ayl X) Gt 7 cycl oa )% Hhmpal o bl 8 sordibbel 2003
xi) CF3, xii) &erpl, wherpin) eM 2re wispenGnitlyaklegied fip the\groupatoasisinodt ¢
ring, xvi) Cl. hidrapt¥y Chaey SCH3ESOBNS( SE20R3 ladd-GCRerein w and x are

either I or 2, provided that when wis 1, x is 2, and when wis 2, x is 1,

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

C{b Ob
~ 7 Me0sTNT eos .

Mes ' MeO
CHs
-
rrr'
B N
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

R2CHC(R12);.
15
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[ [ - - d nono- or a
10xviii) Cl4 thioal koxy, and xix) cyano, 4)a 5- to 7- nmembere ! _
9-Xto 12)- nmenber ed fused bicyclic non- 15heterocyclic saturated ring which

i s unsub$fQ¥FELY or substituted with one or nore of a) ClPAT/EFK15140,)
hydroxy, Oc) COOR , where R is hydrogen or Cl-4 alkyl, d) CONH2, e) CH20H,

: \ . ] " 3, 1)
SO2NH2, hal ogen, 5h) amino, i) aryl, j) C3-7 cyclpal kyl ,
fO)CF3, om N?)CHS) 2, gn) -Cl _3al kylaryl, o) heterocyclic r‘*oﬂﬁ?grﬂpebé@gal koxy,

2)al 0-, whergin w are _either 1 or 2, provided that when w
?)s EHXI sC(Z,C:nziahen wis 253' X iéa‘ﬁl’?“ﬁr(‘i““éf-f?‘?‘m éawg'ﬁwacsvﬂca@x aggep@bbnyals 134
PCTI US00115140 theredécwherein RAGoS hydrogamo, 5) a 6- membered mono or: 9- to

1. 0- menbered fused bicyclic non=heterocyclic unsaturated ring which is

[ ed or substituted with one or nmore of 5a)
unsubsti tut 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 nng is unsubstituted, or
b) from one to four N atoms, and where one or more: of the ring atoms 7
are substituted with one or more of
i) C14 alkyl,

15 : i) hydroxy,
i) ~ COOR’, where R’ is hydrogen or C1.4 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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Cl-4 al kyl, b)hydroxy, c) COOR, where R is _hydrogen or Cl1_4 alkyl, d)
CONH2, 0&)0091—_}%94 1f). SO2NH2, g) hal ogen, h) am no,

cycloal kyl, 15k) CF3, 1)OCF3, m N(CH3)2, n) -Cl-3alkyl aryl, Oa)

heterocyclic ring, p) C 1-4 alkoxy, q)FH , C(CH2)a_li ere d x are
ei t her I>/or 2, provided r) that when wis 1, x is 2, arﬁ‘dl\sln bWﬁ\@ , X 1S

1, 2) 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,
5 c) COOR’, where R’ is hydrogen or Cj.4 alkyl,
d) CONH2.
e) CH20H,
f) SO2NH2,
2) halogen,
10 h) amino,
i) aryl,
L. 1 C3.7 cycloalkyl,
' k)——CFs;
. ) OCFs,
15 m) N(CHz3)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:

-85 -




)s) C1-4 thioal koxy, or CF3,cyano, 6) biphenyl, 258)C3-7 cycl oal kyl,

9) C7_12 \bb ey I]i;‘p al kyl, and 10) C10-16 tricyclic alkyl; 30@Fr8se0/15140
pharmaceuti.cally acceptable salt thereof. 2. A conmpound of Cdaim1l, or
pharmaceutically acceptable salt thereof, wherein Yl and y2 are

i ndependently selected fromthe group consisting of 35?}%&0 eBe 4. al kyl
hal ogen, Cl1-4 al kylthio, Cl. al kylsulfinyl, Cl-4 alkyls ?8%? >t Cl-4
al koxy. -82 WD 00/ 75134 PCI/ USOOL151 40 4 er 2003 3. A conpound of
Claim 2, or pharnaceutic# accept ablhefs\wat/t ihereof, wherein Y1 and y2

are. independently sel ecr om t he dfoup conﬂg sting of hydrogen, F, CH3,
NS I or
re

SCH3, SOCH3, S2CH3, and &3 N
pharmaceutically acceptable s tF t , Whereifp A Is s¢l ected fromthe

group consisting of Cb Cb | | OoCHBlOQ\herebisp * NCH3 NI \ MOS
....... . Nl QS :

Cl
/l I\i/\\( 0
‘\N N)}rN\)LN N\
FF H O H " I /‘
 CHj
/I [\}N O
Y N)WN\)LN Ns
FrF B @ H l/

- 86 -



and 5. A compound of C aim 4,

heteroatons sel ek

or pharmaceutically acceptable salt

wherein R2 is selected from:t ¢

ring at teroatomring atorrs whi ch
ur at ed, |n he ring contains 10a)from one
A fro -t of NN, 0 and S, and
wherein the ring is unsubstitufed, fronion to ourf|N at ons and where

or pharmaceutically acceptable salt

wherein X is hydrogen, R3 is CH3, d or CN, and Wis R2CF2C(R 12) 2
R2CHIEQ B339, 15 N -83 WD 04/ 75134 PCTI USOD115140 4 BEZAMBYISISN03 6- -
A conpound of Claimb5,
wherein R12 is hydrogen.
accept abl e salt 5t hereof,
of 1) a 5-to 7- nmmmednmm-oraQ-to
rocyclic ring h aving carbs
ring can besaturated or

t her eof ,
7. A conpound of Claim6, or harng g@hg_

menber ed fused blcycllc het e

nore of the . ring.. atons .. ... are‘'substituted with one or

nmore of 15i) Cl._q.al kyl, ii)hydroxy, iii) COOR' , R is hydrogen or
Cl. 4 alkyl, iv) CONH2, Ov)

CHs

. N7
N Y Y
-0 H Loz
CHg

F F o) =
CH;
CHs
H 8 H |l
MeO &
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CH20H, vi) SOZNHZ vii)hal ogen, viii) amno, ix) aryl, 5x) C3-7 cycloal kyl,
xi) CF3, xiti) N(CH3)2, xiv) --Cl_3alkylaryl, O cyclic
ring, xv‘i"jiS &)i 3I koxy, xvii)FWH C(CH2)0-1 0-, wherein w a nggbgﬁgither 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 V\D (c)0175134 P [1
Decenber 2003 2) a 6-nenbered nono or 9- to 10 nenberegrbﬁég%%ﬁrgé@$
non- het erocyclic

= N
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unsaturated ring which is unsubstituted or substituted with one or nore of
a) Cl-4 alkyl, b) hydroxy, 5 c) COOR, where R s hydrogen or Cl...4

al kyl, t@dms20@ k) ................. CF3, d) CONH) e) EERUBI/IBIMBO2NH2,

g) halogen, h) amino, i) aryl, j) C3-7 cycloalkyl, 1) OCF3, m N(CH3)2,
n) -Cl-3al kylaryl, o) heterocyclic ring, p) Cl-4 al koxdyDetembeiDd@GihsH2)a_3
O, wherein wand x are either 1 or 2, provided that when wis 1, x is 2,
and when wis2,xis 1, r) Cl-4 thioal koxy, or s) cyano. 8. A conmpound of
Claim?7, or pharnmaceutically acceptabl;;5§?3N 25 thereof, wherein R2 is

pyridyl, nethoxypyridyl,#or sphenyl. N~ Aonmp&und of Claim8, or

phar maceuti cal |y accept al t the%eofu
H

t he group

consi sting of: WD 00/751
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N~70[f NNNOAd HO HI CH3 W 00/75134 CH3 4 Decenber 2003 CH3 O
n MO P /&%581?15140, HNANyNCH3 WO 00/ 75134 PCT/[1SO0 15140 4

Decenber O\. NNNH MOCs d PCT/US00/15140
4 December 2003
CHs
SN
F F '9)
Me0s” %
CH,
= ] h{/\( 'e)
>
N N N\)LN N\
FE H § HOJ
MBOQS
Cl

\



O ,"ANN H MO02S _i}i75134 PCT/USOQ 15140 4 Decenber 2003 N11 0 CH3 F F
H MeOS 7 NN NCN CH3 N O 4 Decenber 2003 No H MOS o N N

H Me02S WOBBTSIB4CN N. F F H CH3

4 December 2003

MeOS™ ™" , AND
O
Ci

= l |\{ = ®) 1
x> N N

N N \/lLN I =

F F H o H P

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

- AN N
PCT/US00/15140

11. A compound of Claim 9, or pharmaceutically acceptable sait

thereof, which is

-9] -
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CH3 NN

2003 O |

MS A ON, ~NM HFJ5 W 00/75134 PCTI US00/ 15140 4 Decenber

01

5 or a pharnmaceutically acceptable salt thereof. MO0S'

Me02S 10WOM0FEHdound .of Claim 9, or pharmaceutical |y accePEEHEP®ISHO 10
which is CH3 ONNNO NNNN~ HH FF F 11. A conmpound of
or pharmaceutically acceptable salt

t her eof ,
Claim?9,

4 December 2003
~
| /Y

" /.

12. A compound of Claim 9, or pharmaceutically acccptable salt
thereof, which 1s

10

MeOS”

13. A compound of Claim 9, or pharmaceutically acceptable salt
thereof, which is

Z l I\f/\rCNO
SN N)ﬁr N\)'LN NS
FFF H 0 H |

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

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

-9) -
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thereof, which is H~( -91 WD 00/ 75134 PCT/ US00115140 4 Decenber 2003 12. A
conpound of Claim®9, or pharnmaceutically acceptable salt thereof, which is
6¢cH 5 13. A conpound.of Claim9, or pharnmaceutically acceptable salt

t hereof, whiwb gossitd. A conpound of C aim 9, or pharmacepgirasobys1@¢cept abl e
salt 10 thereof, which is 15. An oral pharmaceutical conposition conprising

a conpound of dgaiml,and a pharmaceutical.l y accept | & I WO
00/ 75134 PCT/ US00/°15148" A“‘E?é’g%%erp o .C;}iArFOFI’FF)P@]\gEnOCG?WE’IgnaaceUticaI

Conposi ti on GafRth®bNGladn ICARGHAEmAenfit AlyHcdeidle BarBbAr maceutical |y
accept abl e casr}iri?er. 17. A method for inhi girﬂti ng thronbin in bl ood ex-vivo

conprising 5 adding to the blood a conpound of Claim1. 18. A nethod for

i nhibiting formatjon of bl.oo | at.el et regat.es.,in, bl ood ex-vi.vo

conpri sing addi ngh?o t‘&hem%t%%cfgﬁllgjm%ﬁg%ﬁ%b%i 0qd eI CORPIEM0d f or

i nhi bitiBg tdddgao shd Bloods componddf@gingX- vi vo conprising adding to the

bl ood a conpound of CQaim1l1 20. A nethod for inhibiting thronbus formation
in blood ex-vivo conprising adding to the blood a conpound of Claiml wth

a fibrinogen 15 f@cepk Qf.ifiH ?&qfﬂiﬁﬁfting formation of blood platelet aggregates in

blood ex-vivo comprising 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.
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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 thronmbus formation, treating thronbus formation, or 20
preventing tky@phugsformation in a mammal. 22. The use of,§, GH¥RASsit 1 on of
claim15 or 16 in the manufacture of a nedicanent for tr atlng or
preventing venous thronboenbolismand pul nonary enboli prerabaRdPR} . 25
23. The use of a conposition of claim15 or 16 in the manufacture of a

medi canent for treatin v 1 g i S| S ] . .
24. The use of a g%rrpoglhgi[l%ag&g‘fgdgﬁgﬁél:ggﬁoggﬁglraﬁé@iotﬁHt%ﬁg%%aih%qdaf%t“%ree%g}ma 30
medi cament f predicametti fog troatingreveeatedntige ¢acmbogesilic subkeitbhaenfisldrsothdrn a
mammal . - 93 WD 00/ 75134 PCT/ USOQ 15140 4 Decenber 2003 25. The use of a
conposi tion BES m 15 or 16 in the manufacture of a rmedicanent for
treating mr preventing thronboenbolic stroke in humans or other mammals. 5
26. The use of a conposition of claim15 or 16 in the manufacture of - a

medi cament for tréati nghensgefeayemposiionnf olao dis o1 d$so theatadh fadtdrh ofancer and

henpt i . |. 10 27. Th .of a. it f clai
15 or 16 1 TRECRAR facr BB BF ey orbite SARERYT BRoR Rty REAGR MAGBRT ng
unst abl e angtindtiiergpy T ARdmmal. .

10 27.  The use of a composition of claim 15 or 16 in the manufacﬁJre of é

. medicament for treating or preventing unstable angina in a mammal.

04 .





