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E P 2002 QUMOXALWONES AS SERI NE PROjﬁmwm“mmwm ORS SUCH AS FACTOR XA AND ..

THROMVBI N FI ELD OF THE | NVENTI ON | this invention discloses

qui noxal i no®9/spgsy ch di splay inhibitory ‘é‘g‘f"écts on serine piy %&@359?6 s84'ch as
0 0

factor Xa, thronbin, and/or factor 5 Vila. The inventjon aI S ses
phar maceutical |y accept abl e salts and prodrugs of th §

phar maceuti cal | ce t abl e conpositions conprisin e conpounds their
salts or pro@¥my S SHRIYE P n@?“’*tﬁ? RUURTHRRD SHCHAS &'ﬁ@h{"f* ANBJHROMBINor

treating or prevent| ng di sease states in mammal s characterized by abnor nal
thronbosis. 10 BACKGROUND OF THE | NVENTI ON I n econom cally devel oped
countries, cardiovascul ar disease still represents a mmjor cause of
nortality. In particular, abnoFIBELDCORITHEINVENTIWON nappropri ate thronbus
formation within blood vessels precipitates many acute cardi ovascul ar

di sease states. Wiile it has |ong been recognized that a variety of 15

pl asma proteins SUBlfbxﬁﬁasfad:dD,rtlﬂ%Q@mnoﬁGiwltﬁe@th&ﬁmmnemﬁlcﬁﬂi {dyar

receptors are, involved in henpstasis, |t is the abn regu tlonthat
has ener ged a%‘h} &‘Fﬂts ‘é‘b?ﬁq“i"l@fﬂtﬁ‘?ﬁsf 35t §°thXéa'$B‘?‘Bl?/'&s¥W a‘&P%ease

Thrombi § can Ogﬂbsfn@@ﬁtﬁﬂ: ARLEESY e@?h@&ﬂd&%bt@éﬂll gésﬂtﬁé tsea!ﬂa t he

coagul atlon cascade; it serves a tic ro a po |t| and
negati ve feedbfth& comgomalspphalrma@mtmall}nzdceptahbsmaquosmohbmnpmsmg thesone
pat hol ogi ¢ conditions,, the forner,is a I|f hrou&h cat@lFtlc.activation

of cofactors ?WH“PB& thejF s3lt5,08 RIS e SQ BHng BaliGact or Xa,

as part of thﬁ‘gaﬂfs%hfr@ﬁiﬁig{?ﬁeﬁ:ﬁﬁﬁé S%e&@@&@e%elﬁ nRdmMaR-cBRRYRREEFbyE Of act or
Va, calciumions, and a phospholipid nenbrane surface regul ates the - -

generation of abriormalghrombasis. | t s zynmogen 25 prothronbin. Furthernore, the
| ocation of the prothrombinase conplex at the convergence of both the
intrinsic and extrinsic coagul ati on pat hways suggests that inhibition of

factor Xa, and hence t hromnbi n(ﬂfner ation, ma¥ be a viable approach to

limtiAQ the procoagul ant aBAGKGROBND Kk, VENTIQW 99/ 50254
PCTNS98/ 26704 2 ~ S E P 2002 | ndeed, anple evi dence exists for the role of
factor Xa inhibitors as

In economically developed countries, cardiovascular disease still

represents a major cause of mortality. In particular, abnormal coagulation and
inappropriate thrombus formation within blood vessels precipitates many acute
cardiovascular disease states. While it has long been recognized that a variety of

15 plasma proteins such as fibrinogen, serine proteases, and cellular receptors are
involved in hemostasis, it is the abnormal regulation that has emerged as
important contributing factors to cardiovascular disease. Thrombin can be
considered the key or principal regulatory enzyme in the coagulation cascade; it
serves a pluralistic role as both a positive and negative feedback regulator in

20 normal hemostasis. However, in some pathologic conditions, the former is
amplified through catalytic activation of cofactors required for thrombin
generation such as factor Xa. Factor Xa, as part of the prothrombinase complex
composed of non-enzymatic cofactor Va, calcium ions, and a phospholipid
membrane surface regulates the generation of thrombin from its zymogen

25 prothrombin. Furthermore, the location of the prothrombinase complex at the
convergence of both the intrinsic and extrinsic coagulation pathways suggests that
inhibition of factor Xa, and hence thrombin generation, may be a viable approach

to limiting the procoagulant activity of thrombin.
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anticoagul ants. Antistasin, a potent inhibitor of blood coagul ation factor

Xa fromthe Mexican | eech: Haenenteria officinalis, displays antithronbotic
activity in various nodels of arterial and venous thronbosis (Lapatto et

al ., Enmbowg@99/503541997: 5151-S 161). Ot her protein or pol ypepﬁ;ﬁg ;ﬁ&z‘ﬂr Xa
I nhibitors include reconbinant tick anticoagul ant peptid r , Ich is
known to accel erate the reconbi nant tiss@e plasm nogen aa LV&EE Mat ed

clot lysis and prevent acute reocclusion in the dog, hence .indicating
factor Xa inhi bi t dpdeedpgmple %‘iﬁ"&F °§§tsfg’t§8fﬂﬁ@fgﬂcg"rtx#ﬁ%ﬂb@ﬁ% t her apy
(Mellott et : codaufdnd ?'n)ﬁﬁ jaSi feres QdEngEllﬂﬁi" (D fdneani ne
coronary art%‘#“y‘%%ﬁ’ﬁ% ytl%%ééﬁo%nﬁggbﬁ@?%ﬁ%é was engﬁér%%rtjég to reduce
t hr onbus nas shaNexidandedch: Haerherstexia officinabis, displ ayscantittirondbatimadtivityémodynani ¢

ot ocess of  aneBPRLonss Shangia A0 yReapoatbsts H gl ot phckvil i s,
1995 649- 545190928 {818}, OtherprSllfbt R ice A XS bebBinci e Lhe 15

venous side, rTAP was al’'so deronstrate reduce fibrin deposition in a
rabbit nodel redomhinantdickiantieoagulant peptids (HEAR)nwhichtis known teadcelerate thet eni c

henost ati c parangt.er | onavanti e | Thr ok 993: 317-324) . I n
addition to trﬁ%p@ 1$@}St§{s?\§/ee? | s'ﬁlin ﬁ°%%‘f“§é[?i’g}°%g%ﬂ?ﬁ§’§‘8taﬂﬁ}R%%F'ﬁt & e not
suitabl e as gqegdchaivn inthe@dbg hefic@idivating fdttor XHinkiditors Bay bxasepiles aAf | ow
mol ecul ar \/\/elaght factor 20 Xa_ i nhi bi tors.%thnd%gr_tlcu ar, DX9065a, a | ow

| 5
mol ecul ar weiadiincttorthrambalytigtherapyXMellof; ritefysis,) 1993 JA8w02).

i th botg ial i of ' I & i dels. |
both alderi oy urHRAGR, i el Arbls aERSIABIR esicHh BIEAOR EAP FasTD0C 5 11

formati on wasleawinseated taieddostorhbad masichnditinid © ozthuweioh inthe/Bdnceiofidi cat i ng
that DX9065a js effective in preventing thronbgsis and hence 25 _has

t her apeut i ¢ 4iNnats Bemedynamis pehimestatic/dagecstindicatingthe prmanigode for
1996: 117126) -radiBex%h fld grécdl of afilrth tl?i%a{b'agib PR S10MoRB, dal e have been
Wo Ednmund

previously sunmmarized 1 nt revi ews et al., Annual Reports in
Medi ci nal Chéifaatasygsis] 9985:640-6A45; Schaffendal.aGicilagemndd2]:1@4t+174BhOnrthe Des. |

1996: 5 30 542). Howeyer, it .is.readil ent.. t.hat there still. exists a
ned T5F mor eBPULERRTL ATk 45¢ AbRoTulndd0 Bt R Fifin Reposiiiriipiarepii
activity. SorRodeliof Q¥dustRfdafbosRWEhilRIViHgIREE hifdet cANYste@SEeriddiaiRUNds have
di spl ayed mar ked phar nacol ogi cal activity: Japanese Application: JP

88-99097  \WpavaneerssFigravantios akplirembz Res, W93:317:3240dn additign o thesganese
Application: . : ; 16, : | i cation
0707116; Ot orfSi ey Mt HHE ket R el iy IS tlel | 3057 ot
et al., |ndi amtithrofiibetit agérids]4here @Bp ekidd edadtifies ofipanmeslecilat weightfadeb272;
Sparatgre et al,, .Farmgco, 1989; 44 : 945-950; .and .F.. Hahn et al Ar ch.
The 53bnar Kb HHBIOr ap PartEgs; D5R0S R AoB Al e YRS BRE A or  h
above di scl osghi¥itod W9 aRb sROWR AHfMPorboticqsdiRHtAl In Vatidls Bk erintinkdli t Or s Of
serine proteases involved in the blood coagul ati on cascade. SUMVARY OF THE

I NVENTI ON 10 thrambasissat meidelshin hotk sgeniovenousshuptardsvenoupstasis modelsr i ne

protease inhi ittjmh}b?trign of thrombus formation was achieved at doses that had little effect on

APTT, indicating that DX9065a is effective in preventing thrombosis and hence
25 has therapeutic antithrombotic potential (Wong et al., Thromb. Res., 1996:117-
126).

The majority of factor Xa inhibitors known to date have been previously
summarized in two reviews (Edmunds et al., Annual Reports in Medicinal
Chemistry, 1996:51 and Kunitada and Nagahara, Curr. Pharm. Des., 1996:531-

30 542). However, it is readily apparent that there still exists a need for more
effective agents that regulate factor Xa proteolytic activity.

Some quinoxalinones have been reported, and these compounds have

displayed marked pharmacological activity: Japanese Application: JP 88-99097



that display inhibitory activity towards enzymes involved in the

coagul ation ‘cascade and principally the target enzynes, factor Xa, ‘,
thronbin, and factor Vila. A further object of the present invention is to
provi de swo gpgsopsqot ease inhibitors that display inhibitory paqiistkhsses OVar ds
the target enzyne factor Xa and 15 are provided for in a pha o] cally
acceptable state. Still, a further objee3- of the present é)hvgﬁo [82 to

provi de for the use of these factor Xa inhibitors and formnul ations thereof
e ant congubSoZiaapangse ApplicanpRiPAO iy 6 So0dEs; CAN 116] 83ERexmprIah; oot of

the present pgu§&hbﬁp7b§1 e dlﬁﬁ‘ééngfl a}.,OY g8sshi, 13%92@2& 15@1‘7-?99‘5- Xa

I nhi bitors an ornmul ations there or therapeutic tre nt” of " Vari ous
t hronbot i ¢ mSkthdVieet al. Alidiant L &Theoh | 1934;12(2) 1 24- 188 SlapaneseRatenti 631452723 pr ocess

for the synthesis of these |ow ecul.a L ght I pinhibitors. The
enzyme. i it bSPRLTG Pt ind piace oty a0Eban B dng v BRBR ebaa P dHE St ¢ uct ur e
of general FenaHh@ddysethd-ONbo2:208.0el ow. The present invention neets these
obj ectives and provides for novel conpounds that display antithronbotic

activity. Mre spdsaneiofahe shoveantigiessetforthiahoendisdasersuggest compounds el

conpounds that..di sgl ntithronmbotic.activity.via the 'nglipbition of factor
S ha vt 1 ecERoRRled e iheBRe ser i irhicia it 18 eoRl "Gl s o
prodrug for mgoidifdtR®f casddde. present invention al so provides wo g9i sozs4
PCT/ US98/ 26704 -~- 2 4 S E P 2~~? pharmaceutically acceptabl e conpositions

conprising the novel conpounds or their salts or prodrug forns, and nethods
of using themas therapeutic agents for treating or preventing di sease

states in manmal s characteri SEMBMARY OFTHE INWBNTION S. 5 Thus in a first
enbodi nent, the present invention provides novel conmpounds of Formula I: vy - -
ADi . Lxi~" 2~Xi FEJAGI| K or stereoisoners or pharnmaceutically

acceptigbl e salts, (usdsHjéct oRRAREseh! inREMIBNUYEo Priaeide @érine/ftBte@bdlinhibitors
that display inhibitory activity towards enzymes involved in the coagulation
cascade and principally the target enzymes, factor Xa, thrombin, and factor VIIa.

A further object of the present invention is to provide serine protease
inhibitors that display inhibitory activity towards the target enzyme factor Xa and

15 are provided for in a pharmacologically acceptable state.

Still, a further object of the present invention is to provide for the use of
these factor Xa inhibitors and formulations thereof as anticoagulant and factor Xa
inhibitory agents.

Yet, a further object of the present invention is to provide for the use of

20 these factor Xa inhibitors and formulations thereof for therapeutic treatment of
various thrombotic maladies.

A further object of the present invention is a process for the synthesis of
these low molecular weight thrombin inhibitors. The enzyme inhibitors of the
present invention are encompassed by the structure of general Formula I set forth

25 below.

The present invention meets these objectives and provides for novel
compounds that display antithrombotic activity. More specifically, the present
invention provides for novel compounds that display antithrombotic activity via
the inhibition of factor Xa as reflected in Formula I, or pharmaceutically

30 acceptable salts or prodrug forms thereof. The present invention also provides



10 Ais selected fromN, Nal kyl, NCH2, N(al kyl)CH2, CH N, CH2N(al kyl), NG
Bis selected fromH, (C3_20)alkyl, cycloal kyl, heteroal kyl,
cycl oal kyl al kyl , heteroal kyl al kyl, aryl, arylal kyl, heterocycle,

het er ocyclwaldsx¥hrss cach optionally substituted with R 1 and " |
selected fromH, (C3_20)al kyl, cycloal kyl, heteroal kyl, cycf%gm%ﬁ/?ﬁ.’%

het er oal kyl al kyl, aryl, arylal kyl, heter cycl e, heterocyc | i
optionally substituted with R 1 and RZ; i s absent or setxtggpm S,
NH, F is sel ghheshckiticilii.actéptible éoridpdisitions Sompaising thernovel esthsshnds o al kyl ,
al kyl interrupted by one or nore heteroatonms, 20 cycl oal kyl, cycl oal kyl

i nterrupted HYeibIAls OF PrASNeE m&raaét%%odsaofmmg&%ﬁw therapgittic 2gents fosm ar |

or heterocycl t Radacrbni ofmaf absent or
sel ected fror%%gﬁﬁéwglgﬁ%ﬁ*ﬁ%ﬁgégu%tﬁ ;%isocﬁe or @F%bet er oat ons,
cycl oal kyl i nwembopised by one or nore heteroatons, A I, WD 99/ 50254
~GTI/ UsS98126704 - s- 002 cyc] oal kyl al kyl, i nter ted by one or
nmor e het er oat ons, T’é“é‘éweﬁfﬁtﬁﬂéf’&y@gﬁé‘??&e H“W\; ?P?{"Y“{?ﬁg - Lis
sel ect ed frorgo}i[pogmsq;ﬂ%ufallyori ne, brom ne, iodine, OH Q(alkyl), am ne,
al kyl, fluoroallcyl, amde, NO2, SH, S(On(al kyl), 503H, S03al kyl, s
al dehyde, ketone, acid, ester, urea, Qalkyla e, (Qal kyl ester, Qal kylacid,
Nal kyl aci d, al kyl am ne, allcyl am de, kyl ket ongp al kyl aci d, al kyl ester,
al kyl urea, Nalkyl ami de, Nal kyl est ex=“NEY0) alyyl, NO( =Qaryl, nitrite,
NC(=0) cycl oal kyl , NC(=0) cycl oal l«I.y'i—ai'kyI JINC(=Q) al kyl aryl, R, , R2; Rl is
selected fromH, am ne, alkylam neX 2\] NHNH2, 10 I
al kyl C(=NH) NHNH2, C(=NH) NHCH, al kyI C( N C( - - NH) NH2,
al kyl NHC(=NH) NH2, C(=S) NH2, al kyl C(=S) NH2 é‘( =NH) al kyl , al kyI C(=NH) al kyl ,
C(=NR3) N( R4) (RS) , JI/

K

or stereoisomers or pharmaceutically acceptable salts, esters, amides or prodrugs

thereof, wherein:

10 A is selected from N, Nalkyl, NCH>, N(alkyl)CH», CHyN, CHpN(alkyl), NO;

B is selected from H, (C3.»¢)alkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heteroalkylalkyl, aryl, arylalkyl, heterocycle, heterocycloalkyl, each
optionally substituted with R} and Ry;

D is selected from H, (C3.20)alkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,

: 15 heteroalkylalkyl, aryl, arylalkyl, heterocycle, heterocycloalkyl, each
optionally substituted with Rj and R»;

E is absent or selected from O, S, NH;

F is selected from N, NCHp, CHpN;

G is absent or selected from alkyl, alkyl interrupted by one or more heteroatoms,

20 cycloalkyl, cycloalkyl interrupted by one or more heteroatoms;
J is absent or selected from aryl or heterocycle each optionally substituted with R
and Ry;
K is absent or selected from an alkyl, alkyl interrupted by one or more

heteroatoms, cycloalkyl interrupted by one or more heteroatoms,



al kyl C(=NR3) N(R4) (RS); R2 is selected fromH, chlorine, fluorine, brom ne,
Il odi ne, OH, CQal kyl, am ne, 15 al kyl al dehyde, al kyl am de, al kyl ester, !
al kyl ket one, al kyl acid, Cal kyl am de, Qal kyl acid, Qal kyl ester,

ani neal kyWasdoko2am neal kyl am de, am neal kyl ester, NC( O) al Ii, Yshsfehar vl .
NC(=0) cycl oal kyl , NC(=0) al kyl aryl, al kyl am ne, am de, a y est

ket one, NO2, SH, S(On(C 1 _IOalkyl), SQ23H S03al kyl, a | @é{l
C(=NH) al kyl , 20 C(=NH) NHNH2, al |l cyl C(-- NH) NHNH2, C( N NHC]—I

al kyl C{ =NH) NHOH, cyahglisplaljcyd-internpted w&mmmmteruta@)smh oatmyalty( =S) NH2,

al kyl O(- - NH) al kyl fﬁ*m“&”ﬁﬁ%%}d) RS), al kyl C(=NR3) N(R4) (RS); R3, R4, and

RS are a hydrogeﬁ having 1 to 4 carbon atons 2s

opti onal |y |15 SAE4RE S, I HASKATbhinEod, BFL BEIIE e, O Lo m

-(CH2) p and 'q are an I nteger a cértain

p05|t|on on the Etkyl)y‘lluem]]q*h,ammde,SNOQ,SSH,SSGO)u(z&kb'lhrSG:,'HD,SS(Djalkﬁd by an al kyI

group having 1 to 4 carbon atons, Wis a direct bond, - , N( R~) -
or -SfO)i.- wher aldehyds, kaohb,(amdaba?ll, urmnﬂaﬂcylmmde,@alkybsteﬁ Oa%bylaclds

| ted f 0, W2 99 254. P S08126,704 2.4 S E P 2D02
S p e T S Nalkshdcig, alylsaing AR amidg. alkyTkeione. gikyfacich ARTAGHIEE,
represents an ODiigiiata, AR NIRGRsANCA-ORIN, ﬁcei@fafﬁdm g@Rpounds

according to this invention have the” For El1l JAG!| K or

st er eoi somers or W(&Dh%@&ﬂk)daNCf@)ﬁ&dp@Mlaék)daNCkobe*ﬁml BniRtes, or
D0 U3 RSPl i i, N R 001 1o DoV, 10
i e somin e et okt o+ o 6o o
as defined aboveNHC(=NH)NH;, alkyINHC(=NH)NH,, C(=S)NH», alkylC(=S)NHp,
C(=NH)alkyl, alkylC(=NH)alkyl, C(=NR3)N(R4)(R5s),
allylC(=NR3NR4RS);
R, is selected from H, chiorine, fluorine, bromine, iodine, OH, Oalkyl, amine,

15 alkylaldehyde, alkylamide, alkylester, alkylketone, alkylacid,

Oalkylamide, Oalkylacid, Oalkylester, aninealkylacid, aminealkylamide,
aminealkylester, NC(=0)alkyl, NC(=0)ary], NC(=O)cycloalkyl,
NC(=O)alkylaryl, alkylamine, amide, aldehyde, ester, ketone, NO2, SH,
S(0)n(C1-10alkyl), SO3H, SO3alkyl, CHO, acid, alkyl, C(=NH)alkyl,

20 C(=NH)NHNH),, alkylC(=NH)NHNH>, C(=NH)NHOH,
alkylC(NH)NHOH, NHC(=NH)NH3, alkyINHC(=NH)NHj, C(=S)NH>,
alkylC(=S)NHy, alkylC(=NH)alkyl, C(=NR3)N(R4)(R5),
alkylC(=NR3)NR4)R5);

R3, Ry, and R5 are a hydrogen atom, alkyl group having 1 to 4 carbon atoms

25 optionally interrupted by a heteroatom, or R4 and R are bonded to form
-(CHz)p-W-(CHz)q-, wherein p and q are an integer of 2 or 3, a certain
position on the methylene chain is unsubstituted or substituted by an alkyl
group having 1 to 4 carbon atoms, W is a direct bond, -CH»-, -O-,

-N(Rg)-, or —S(O),~ wherein Rg is H or alkyl, andris O or 1 or 2;

30 n is selected from O, 1, 2;



Even nore preferred conmpounds have the Fornula IV: WD 99/50254 HL N JAG
I+ K PCTNS98I 26704 - 2 ~r S E P 2002 v |V or stereoisoners or
pharmaceutically acceptable salts, esters, am des, or prodrugs thereof,

wherein Gwd99%p2s4., R1, and --- are as defi ned above. The referred
conpounds provided by this invention are conpounds 5 of Fo%M&ﬁ? ~

Ry ~ 0oV x Y or stereoi soners or pharmacgutically acceptableg,s , ers,
am des, or prodrugs thereof, wherein X Y, R-, Rg, and --- ZkegagpfzﬁﬁZWS

X is selectedfisdrPtBH2)S, 10 (CHZ) 4, (CH2)6~ CH2C(=0) NHCH2CH2,
CHROH2NHC(=0) @R, |, (OR) 2NH(CHR2) 2, 15 (CHR) 20(CHR) 2, CBH4 5 10 15 20 25
21sCorN;
X3isCorN;
X4is Cor N; and
5 --- represents an optional additional bond when A is N.

Preferred compounds according to this invention have the Formula II:

= A H
L— l
NS
ITI E I
J/G
|
K

or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs
thereof, wherein A, B, E, G, J, K, and L are as defined above.
10 Another preferred group of compounds have the Formula III:

m

or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs
thereof, wherein A is N or Nalkyl, and B, G, J, K, L, and --- are as defined above.

Even more preferred compounds have the Formula I'V:



30 wo ~isozs4 CH2C6H4, C6H4CH2, -g C6H 10~ CH2C6H 10, C6H 1 OCH2 CSHg,
CH2CSHg, CSHgCH2, and CH2CH=CHCH2CHZ; Y is selected from !
2, 6-di et hyl pi peridinyl, piperidinyl,

2,2, 6, 6-twioneeidayl - pi peri di nyl - 4-one, (2-carboxy) piperidi
(3-carboxy) pi peridinyl, (4-carboxy)piperidinyl, 3,5- dlnethﬁq3%%¥?6oﬁy
(4- hydroxy) pi peridinyl, (2-imno)piperiginyl, plperldln 4- gM% 2002
(2- dlnethylanlnonethyl) pi peridinyl, (4- dlnethylanlno) pi EI

(4- sul phonyl oxy) - pi peridi nyl, (2- phenyl)plperldlnnl

2, 5-di net hyl pyrrolidinyl, pyrrolldlnyl
(3-N-acetyl -N-net hyl ) pyrrolidinyl, (3-
(2,5-bis-nethoxynethyl)-pyrrolidinyI
2- hydr oxynet hyl - 5- net hyl - pyrrol j el 26704 Q~r S E P 2002 5 10
15 20 25 30 WD 99150254 diisBpLprI di et hyl am no, di et hyl ani no,

met hyl anmi no, -9 1-nethyl -4, 5-didlsdr gkl H &ai dazol - 2-yl, 2, 5-di met M - 1H
1-imdazolyl, norpholinyl, 2,6-drethyNiorplinyl, piperazinyl,

2, 6- di met hyl pi perazinyl, 1 H pyrazolyl,l tetrahydro-1H pyrazolyl, and

2, 5-di met hyl t et rahydr o- 1H 1-pyrazo|y,zch~ is selected from
(3-am di no) phenyl, (3-hydroxy)phenyl

[ 3- hydroxyl arni no(i m no) net hyl | - phengl, [ 3-hydrazino(im no)nethyl]-phenyl,
(3-am nonet hyl ) phenyl, (3-am no)phenyl, (3- nethylanino)phenyl

(3-di net hyl am no) phenyl, (5-ani di no- 2- hydroxy)phenyl

o o) e e NG ekl SEMARLR 2
(2-ami di no) -fhei’eoﬁ,waméinii,)ll K, L, By, pmtdazake 5s~d/dﬁ,nedi abds\adqydr o-1 Hpyrazol -3-yl ,

1l-am di no)tetrahydro-1 H pyrazol-3-yl, (2-am dino)-1 Himdazol-4-yl,
PCT/ US98/ 26704 2 The @okt prefz0e@ compounds provided by this invention are compounds

5 of Formula V:

i di nyl,
hyl - pyrrolidi nyl,

H

: R
= | N\ 7
R~
> o v

’

<—Xx—Z

or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs

thereof, wherein X, Y, R7, Rg, and --- are as follows:
X is selected from (CHj)s,
10 (CHj)4,
(CHp)es
CH,C(=0)NHCH,CH),
CH>CH7NHC(=0)CH3>,
(CH2)2NH(CH2),
15 (CH2)20(CH2)2,

Cetly,



WD 991 50254 PCT/ CTS98/ 26704 -1 o- 2 ~ S E P 2002 (2-am no)-1

H i m dazol -4-yl, (5-am dino)-1 Himdazol -2-yl, (5-am no)-1

H i mi dazol - 2-yl, pyri di n-3-yl, 5(4-am no) pyri di n-3-yl, (4-di rrethyl am no) pyri di
n- 3-yl, ( 6-vovaspeyri di n-2-yl , (6-am di no) pyri di n- 2- yI (2-am dng a- 4- yI
10( 2- am di no) pyri di n- 4-yl ,-(2 am di no) pyri md-4-yl, (2 am nofpyrlm in-4-yl
(4-am di no) pyrimd-2-yl, (4- an1no)pyrin1d.ign2y| 15(6-an1di p in-2-yl,
6- am no) pyr azi n- 2{31/_{254 am dino)-1,3,5-triazin- 2. yI (4-am éés 002a2|n
-2-yl, (3-am di no) 64'14,r|a2|n5yl 20( 3- am no) - 2,4-tria2|n5yl (3-amd
ino)benzyl,(3-am %ﬁé’l , (3-am norrethyl)benzyl ,(

1- am di no) pi peri d- ’hyl 25{

1-am di no) pyrroli yI met hyI (5-am di no)thien-2-yl met hyl, (5-am di no) f uran-
2-yl methyl, (5-am xazol 2-y| met hyl, (2-am di no)i m dazol - 5-yl net hyl, 30(5
-am di no) i m dazol Cg-l%é , (6-am di no) pyridin-2-yl net hyl, (6-am no) pyridin
-2-yl methyl, (2-am céw | m di n- 4-yl met hyl , WO 99/ 50254 PGINS98/ 26704

-11- 2 SEP 2002 pyri m di n-4-yl net hyl ,

(4-am @ no)pyrim ﬁlwﬁﬁg‘et hyl, (4-anino)pyrim din-2-yhnethyl

(6-am di no) pyrazi icsbtgyl met hyl , S (6-am no) pyrazi n-2-yl net hyl,

3-am nocycl ohexyl, 3-am di nocycl ohexyl, 3-am nocycl ohexyl net hyl,

3-am di nocycl ohexﬂl—l‘@rﬂg,, 10 3-am nocycl opentyl, 3-am dinocycl opentyl,
3-am nocycl opentyl met 8/ and 3-am di nocycl opentyl methyl; and Rg is

sel ected from H, Hz; angH, SMe, CF3, 20 CH3, CO2H, CD2Me, ON,

C(=NH) NH2, 25 (= =NH) NHNH2, C(=O) NH2, CH2OH, CH2NH2, 30 N02, OH,
VO 99150254 OMe, ‘C M, O(CH2) 2C02H, 5 O(CH2)3C02H, NHCH2C02H,
NH( CH2) 2C02H NH CHPOH, .10, OCH2( 1 Htetrazol -5-yl), NH2,
NHBuUt 02 Nve? 1SN ﬁ‘eb%g’ 2“ SEWL  NHC(=0) ¢- Hexyl

NHC( =O) CH2c - Hexy!| 9 Ph, 20 NHC( =O) CH2Ph, NHS(=0) 2Me, PCT/ US98I 26704
12- 24 SEP 2088 NHS( 0)2c Hexyl , NHS(=0O) 2CH2c- Hexyl , NHS(=O) 2Ph, and

2,2,6 6-tetramethyl-p1pendmyl-4-one,
(2-carboxy)piperidinyl,
(3-carboxy)piperidinyl,

15 (4-carboxy)piperidinyl,
3,5-dimethylpiperidinyl,
(4-hydroxy)piperidinyl,
(2-imino)piperidinyl,
piperidin-4-one-yl,

20 (2-dimethylaminomethyl)-piperidinyl,
(4-dimethylamino)-piperidinyl,
(4-sulphonyloxy)-piperidinyl,
(2-phenyl)piperidinyl,
2,5-dimethylpyrrolidinyl,

25 pyrrolidinyl,

(2-carboxy)pyrrolidinyl,
(3-N-acetyl-N-methyl)pyrrolidinyl,
(3-amino)pyrrolidinyl,
(2,5-bis-methoxymethyl)-pyrrolidinyl,

30 2-hydroxymethyl-pyrrolidinyl,
2-hydroxymethyl-5-methyl-pyrrolidinyl,



25 NHS(=0) 2CH2Ph. In one enbodi ment of Fornmula V, Y, R- and Rg are as
defined above and X is (CH2)$. in another enbodi nent of Formula V, X R~
and Rg are as defined above and Y is 2, 6-di nethyl piperidinyl. In another
enbodi mrentwobekessul a V, X, Y, and Rg are as defined above @&d 598/'}.2%4
(5-am di no- 2- hydroxy) phenyl. In WO 991 50254 PGINS98I Z6704 I!L’ SEP
2002 anot her enbodi nent of Fornmula V, X.9XY and R~ are as d?él n above and
Rg is H In yet another enbodi ment of Formula V, R~ is as & a Qg and
X'is (CH2)5, Yis dllseprépﬁbﬂhl}q,pl peridinyl and Rg is H In yet another
enbodi nent of Fonnq{ y ngn is as defined above and X is (CH2)5, Y is

2, 5-di met hyl pyrrolidin f Bnd Rg is H Representative conpounds of the
present invention diethyldafeno,3- (4-5-[ (2R, 6S)-2, 6-Di net hyl tetrahydro-1
(2I~-pyr|d|nyl]pentyl 3- 0x0

3, 4- di hydr o- 2- qui TB&BYEMIRY.henzenecar boxi ni dami de; 1-5-[ (2R, 6S~- 2;

6- D metshyl t et r ahydy t 3-(3 10 hydroxyphenyl)-2( 1
~- qui nE)SQaI i none; - ?’2@[{2@%@ &ﬁéﬁ%&%& }’t et rahydro-1

(21~-pyridinyl] perﬁ,&-lduﬁetbyblﬁ-ldeumdhmllylo 2- qui noxal i nyl rN

hydr oxybenzenecar bOXI Bﬂld@i]] de; 3-(4-5-[(2R 6S)-2,6-D nethyltetrahydro-1
(2H} - pyri di nyl]pe 0

3, 4-di hydr o- 2- qui p,&ﬁ.ﬁ ar boxi m dohydr azi de; 15

3-[3- (Am nomet hyl %ﬁe%‘l] 1- S—l[;‘?géﬁGsz 6- di met hyl tetrahydro-1 (21~

pyri di nyl ] pentyl - 2fipdraZinylqui noxal i none;

3-(3- nophenyl ) 6f ~- 2 di nmet hyl tetrahydro-1 (21~
pyridinyl]pentyl - 2’!}6?:{3&@1& l’%ﬁﬁ' Y'hone;

1-5-[ (2R 6, S~ 2, 6-ppidaplylet rahydro-1 (2F~-pyridinyl]pentyl-3-[3 20

(et hyl am no) phenyl F~- qui noxal i none;

3- (Di et hyl ami 8 ;’Mﬁ%lﬁmﬂ'ﬁc{{’ P(ﬂfbf) 2, 6-di net hyl tetrahydro-1 (2Fn

}/ | d|5nfll(]2pRegtSyl) Zi%jdgneﬁ%%@?}&ﬁ o7 129 (l)éll’ ~-pyridi nyl ] pentyl - 3-o0xo0

3-[

pyr

3-(4

3, 4-di hydr o- Z{ﬂwsetcm:kilﬁ'qus-émﬁmm)phgm,nzenecar boxi m dami de; 25
3-(4-5-[ (2R, 6S~-2,6-Di nethyl tetrahydro-1 (2l ~-pyridinyl]pentyl -3-o0x0
3, 4- di Hydr o- 2- qui n@xtatdromp)phaniyl, ahydro 1 (2F~-pyri di necar boxi ni dani de;
3-(4

-5-[ (2R, 6f ~ [g droxyermmohmm %‘yh ;gheH%rl pyri di nyl ] pentyl - 3- oxo

[3-hydrazino(imino)methyl}-phenyl,

(3-aminomethyl)phenyl,
(3-amino)phenyl,

20 (3-methylamino)phenyl,
(3-dimethylamino)phenyl,
(5-amidino-2-hydroxy)phenyl,
(1-amidino)piperid-3-yl,
(1-amidino)pyrrolid-3-yl,

25 (5-amidino)thien-2-yl,
(5-amidino)furan-2-yl,
(5-amidino)-1,3-oxazol-2-yl,
(2-amidino)-1,3-0xazol-5-yl,
1H-pyrazol-5-yl,

30 tetrahydro-1H-pyrazol-3-yl,
(1-amidino)tetrahydro-1H-pyrazol-3-yl,
(2-amidino)-1H-imidazol-4-yl,



3, 4-di hydr o- 2- qui noxal i nyl ) - 1- pyrrol i di necar boxi m dam de;

5-(4-5-[ (2R 6,5-2,6-Di net hyl tetrahydro-1 (2hn-pyridinyl]pentyl-3-oxo 30

3, 4-di hydr o- 2- qui noxal i nyl ) - 2-t hi ophenecar boxi m dam de;

5-(4-5-[ (ARo%9s0234. 6- D net hyl tetrahydro-1 (2l ~-pyridinyl]p w0y

3, 4- di hydr 0- 2- qui noxal i nyl ) - 2- f ur ancar boxi ni dam de; WD 9 §°}”9'm
PCTNS98176704 -14- 2 ~ S E P 2002 2-(4-5¢.(2R 6S')-2,6-Di rrelZu‘I Sgpm o-1
(2H) - pyri di nyl ] pentyl - 3- oxo

3, 4- di hydr o- 2- qui n@xaxhina)y i H-imidazokd»bl e- 5- car boxi m dani de;

5-(4-5-[{2R 65)-2, 4- Di.net etrahydrg-1 (2H)-pyridinyl] pentyl - 3- oxo

3, 4- di hydr o- 2- qui n@f@éﬁ"ﬁe %il%m%‘dﬁ%?i%bﬁe 2- car boxi m dam de;

1-5-[ (2R, 6, S~- 2, 6- BLag®hby i Hefiadoflogl,l (2H) - pyridinyl] pentyl -3-( 1H
pyrazol -3-yl)-2{ 1 H)-quinoxalinone; 1-S-[(2R 65")-2,6-Di nethyltetrahydro-1
(2H) - pyri di nyl ] pereyidi®3tW¢ r ahydro 1H pyrazol - 3-yl -2( 1H) - qui noxal i none;
3-(4-5-£(2R 6,5-2,5-Di. Jtetrahydro-1 (2F~-pyridinyl]pentyl -3-oxo 10

3, 4-di hé/dro- 2- qui n@x%“gﬁwgk Z[é'ny?’azol i di necar boxi m dam de;

5- (4-5-[ (2R 6S") - 2(46adivethyldwinbRiyridingskyl)- 1 (2H) - pyri di nyl ] pentyl - 3- oxo

3, 4-di hydr o- 2- qui noxal i nyl )-1H i m dazol e- 2- car boxi m dam de; 3-(2-Amno-1 H
i ni dazol - Syl ) - 1- 56r3BiROIPYEdm--yli net hyl t et rahydro 1

(2H) - pyri di nyl ] pe aids idifbngxal i none; 15

2. (4-5-[(2R 65 )- gn(%é-md r?r’e"?ﬁy’het Sydroo1 (2H - pyri di nyl ] pentyl - 3- oxo

3, 4- di hydr o- 2- qui n@ahino)pyridir-diyli dazol e- 5- car boxi m dam de; 3-(5- Am no-1H

i mdazgl-2-yl)-1-S. [ (2R, 6,5-2,.6-di.net hyltetrahydro 1

(2H) - p@bi di nyl ] pen@zﬁ -‘glnq)m‘iiﬁﬁﬁﬂxal i none; o

%;/fi'([ji(ﬁffi fig(hﬁigﬁmnoxg@%rﬁg{da&lygr 0-1 (2H)-pyridinyl]pentyl-3-(3 20

3-( 6dAm Ini) 3- Fylri g€2ﬁ?ml)lolpy5itqidﬁﬁﬁ-85' )-2, 6-di nethyl tetrahydro-1 (2H)

pyri di nyl ] pentyl - = gui noxal i none;

3-[ 6- (Di et hyl ani né“)‘?’g?dffg’ﬂl’%ﬁ’f%@r%-y -5-[ (2R 65-2, 6-di met hyl t et rahydro 1
(2H) - pyri di nyl | peniaamido)phirdmidis-rgkal i none;

15 (6-amidino)pyrazin-2-yl,
(6-amino)pyrazin-2-yl,
(4-amidino)-1,3,5-triazin-2-yl,
(4-amino)-1,3,5-triazin-2-yl,
(3-amidino)-1,2,4-triazin-5-yl,

20 (3-amino)-1,2 4-triazin-5-yl,
(3-amidino)benzyl,

| (3-amino)benzyl,
(3-aminomethyl)benzyl,
(1-amidino)piperid-3-yimethyl,

25 (1-amidino)pyrrolid-3-yimethyl,
(5-amidino)thien-2-ylmethyl,
(5-amidino)furan-2-ylmethyl,
(5-amidino)oxazol-2-ylmethyl,
(2-amidino)imidazol-5-ylmethyl,

30 (5-amidino)imidazol-2-yimethyl,
(6-amidino)pyridin-2-yimethyl,
(6-amino)pyridin-2-ylmethyl,
(2-amidino)pyrimidin-4-ylmethyl,



25 3-(6-Amino-2-pyridinyl)-1-5-[(2R 6,S )-2, 6-di nethyltetrahydro-1 (2H)
pyridinyl]pentyl-2( 1 H)-quinoxalinone;

6-(4-5-[ (2R, 65)-2,6-D nethyltetrahydro-1 (2H)-pyri di nyl] pentyl -3-o0xo0

3, 4- di hydrwe 3e/gp28a10xal i nyl ) - 2- pyri di necar boxi m dam de; PCT,U 6704
3-(2- Am no-4-pyridinyl)-1-5-[(2R 6S")-2, 6-di net hyl tetrahydro-1 28

pyri di nyl ] pentyl - 2(1 f ~- qui noxal i none; -11- 24 SEP 2002
4-(4-5-[(2R 6,S") t I

h t ro-1 (2H)-pyridinyl]pentyl-3-o0xo
3, 4- di hydr o- 2- qui ?1‘%&‘51’10 ;’Bﬁgﬁg' ear boxi mi dani de: WD 99150754

PCT/ US98/ 26704 2 #-amidind) ;.mm.g- Yimethyl,
4-(4-s-[ (2R, 6S~- 2, 6 Dnetﬁ Itetrahydro I (2f ~pyridinyl ] pentyl - 3-o0xo

3, 4- di hydr o- 2- qui (ﬂa&xamomwr)m dins3d-yimethylnecar boxi ni dani de;

3 (2- Am no- 4- 2, 6-di net hyl tetrahydro-1 (2F
py§|d| nmylnfpenltoalgg(g‘?%‘})g%f noxjé%ﬁhegﬁ'i) i met hyl tetrahydro-1 (2Fn

2-(4-s5[ (2R 6, S') (Raind)pprhdiy-Dtydinetyydr o- 1 (21 ~-pyridi nyl | pentyl - 3- oxo
3, 4-di hydr o- 2- qui noxal i n{}F -4- p}grl ﬁ]bdl necar boxi m dani de;

3- (4- Ami no- 2- pyr i Aiapingayrlohexyl] (2R 6S~- 2, 6- di net hyl t et rahydro-1 (2Fl)

pyri di nyl ] pentyl - I|none
6-(4-s-[(28,6S")- %—(agﬁ&ﬂn% rahydro- | (2f~-pyridinyl]pentyl-3-o0oxo 10
3, 4-di hydr o- 2- qui Banahoayxcloheﬂylmyﬂwzl necar boxi m dam de;

gyﬁﬁdf\nmylnfpgnltozlraé'(m%l/ @1@%&%‘%}@%2 6- di net hyl tetrahydro-1 (2H)

4-(4-39[ (2R 6, 5- 23-@11%6 d)agll,tg,ptrahydro 1 (21~-pyridinyl]pentyl-3-o0xo0
3, 4-di hydr o- 2- qui noxal i nyl s-triazine-2-carboximdamde; | s
3-(4-Amno-1,3,s- Bmdmncﬂﬂo}ne)l% s-((2R, 6S')-2,6-dirnethyltetrahydro 1

(21~-pyr|d|nyl]pe tyl.-2 | ~-qui naxal j none;
-s-(4-5-[ (2R, 6S) - 29€¥'H’?QFLR?F’%‘¥??¢&@d?’}§* 1 (2F~-pyridinyl]pentyl-3-o0xo
3, 4-di hydr o- 2- qui B%ﬂhinﬁ&ﬂfc)loﬁbn@,hﬂeﬂn ]; agd ne- 3- car boxi m dami de;
3-(3-Amno-1,2,4-triazin-s-yl)- ?(ZRGS) 2,6-dinmethyltetrahydro 20 1
(21~- pyri di niBjipegieged Qmﬁ?~- ui noxal i none;
3-] (4-1§- [ (2R, 6S~- %16 D met hyl tetrahydro-1 (2~-pyridinyl]pentyl-3-o0x0

F,
SH,
SMe,
CF3,

20 CHj,
CO-H,
COsMe,
CN,
C(=NH)NHy,

25 C(=NH)NHOH,
C(=NH)NHNH;,
C(=0)NHj,
CH,OH,
CH,NH3,

30 NO»,
OH,



3, 4-di hydr o- 2- qui noxal i nyl rnet hyl ] benzenecar boxi m dam de;
3+ (3- Am nobernzyl)- | -s-[(2R 6,S )-2,6-dinethyltetrahydro-1 (21~
pyridinyl]pentyl-2( | f~-quinoxalinone; 2s
3- [ 3- ( Ami nwoeggisgispbenzyl ] - 1-s-[ (2R, 6S~- 2, 6- di net hyl t et r ahydrgs =
pyridinyl]pentyl-2( 1 f~-quinoxalinone; " l‘h‘}uégg/fzmm
3-[(4-s-[ (2R, 6S~-2, 6- Di net hyl t et rahydr o=18-(21~-pyridi nyl]p

, 4- di hydr o- 2- qui n@K@I i nyl hnet hyl Jtetrahydro-1 (2~-pyridi nzggﬁf”nz@% de;

(4-s-[(2R 6, S~-2782 D net hyl tetrahydro-1 (2F~-pyridi nyl] pentyl - 3-oxo 30

- di hydr o- 2- qui r@@ﬂb'pﬂ,w )met hyl ] - 1- pyrrolidi necar boxi m dam de;
4-s-[ (2R, 65")-2,6-Di nethyl tetrahydro-1 (21~-pyridi nyl]pentyl -3-o0x0
di hydr o- 2- qui NOEELODHH, et hyl ] - 2-t hi ophenecar boxi m dami de; WO

254 PC' TNS98/ 26784 -16- 2 ~r S E P 2002

-5-[ (2R, 6S~- 0€CH»)INEOH,t et rahydro-1 (21~-pyri di nyl ] pentyl - 3- oxo

i hydr o- 2- qui noxal i nyl ) net hyl ] - 2-f urancar boxi m dam de;

- [ (2R, 65~ 206CH? st et rahydro-1 (2l ~-pyridinyl ] pentyl -3-o0xo0

0

4

d

4

di hydr o- 2- qui i thyl]-1, 3- oxazol e- 5- car boxi m dam de;
4-5-[ (2R, 6S )nﬁ@%%lﬂ‘;l tetrahydro-1 (21~-pyridinyl]pentyl-3-o0xo0
d

4

d

4

d

6

h

5
i hydr o- 2- qui W hyl ] - 1H i m dazol e- 2- car boxi m dam de;
-5-[ (2R, 65 yrﬁﬁgé&%%t etrahydro-1 (21~ pyridinyl]pentyl - 3-0xo0
i hydr o- 2- qui Wﬂgry}e hyl ] -1H i m dazol e- 5- car boxi m dam de;
-5-[(2R, 6, S~-2, 6-Dfet yI'’t et rahydro-1 (2F~- pyri di nyl ] pentyl - 3-oxo 10
i hydr o- 2- qui ng cmwomret hyl ] - 2- pyri di necar boxi m dam de;
- Ami no- 2- pyri dpgi}%t hyl]-1-5-[(2R 6.5')-2,6-di methyl tetrahydro 1

2H} - pyoi di nyl | pen@mhgzm-lézrazauswxal i none; o
(4-5-[ (2R, 6,S )-2,6-Di nmethyl tetrahydro-1 (2~-pyridi nyl]pentyl - 3-0xo0

[
, 4-di hydr o- 2- qui nNM3l i nyl ) net hyl ] - 2- pyri m di necar boxi m dam de; 15
-[(2- Ami no-4-pyrimdinyl)nmethyl]-1-5-[(2R 6.5")-2, 6-di nethyltetrahydro 1
2~-pyri di nyl ] pent YHB®Yl h~- qui noxal i none;

[

4

(4-5-[ (2R, 6S )-1% -Di net hyl tetrahydro-1 (2h~-pyridinyl]pentyl -3-o0xo
- di hydr o- 2- qui no 42 nyl ) met hyl ] - 4- pyri m di necar boxi m dam de;

NHPh,

15 NHCH,Ph,
NHC(=O)Me,
NHC(=0)c-Hexyl,
NHC(=0)CH»c-Hexyl,

NHC(=0)Ph,

20 NHC(=0)CH>Ph,
NHS(=0),Me,
NHS(=0),c-Hexyl,
NHS(=0)7CHpc-Hexyl,
NHS(=0)7Ph, and

25 NHS(=0),CHyPh.

In one embodiment of Formula V, Y, R7 and Rg are as defined above and
X is (CH3)s. In another embodiment of Formula V, X, R7 and Rg are as defined

above and Y is 2,6-dimethylpiperidinyl. In another embodiment of Formula V, X,
Y, and Rg are as defined above and R7 is (5-amidino-2-hydroxy) phenyl. In



[ (4- Ami no- 2-pyrim dinyl)nethyl]-1-5-[(28,6S )-2, 6-di rrethyltetrahydro 20 1
h~- pyri di nyl ] pentyl -2( 11~-qui noxal i none; :
[(4 5-[ (2R, 6S~- 2, 6- Dnethyltetrahydro 1 (21~-pyridinyl]pentyl-3-o0xo

2
- di hydwn;’glgu;woxal i nyl) met hyl ] -2-pyrazi necar boxi m dami qfcr 670
(6- Ami no- 2- pyr azi nyl ) et hyl ] - 1- 5 [(2R 65— 2, 6- di rrethyltﬁtl,%"u % Soho
2

~-pyridinyl]pentyl-2( | h~- qU|noxaI|nqge 25
3- Ami nocycl ohexyl )-1-5-[ (2R, 6S ~-2, 6-di net hyl tetrahydro- 1 (2F~
yridinyl] peﬂiqther&(mlioﬂmemlolﬁﬁnahuladhé{ Y and R7 are as defined above and Rg is

[
1
(
r
(4-5-[(2R 6S )-2,6-Dinethyl tetrahydro-1 (2F~-pyridinyl]pent I-3 0X0
4- di hydr o-B- I;uyﬂmnaﬁncngmb@llmlem@(émm% oR7 s asalefiged above and

[

1

(3- Ami nocycl ohexyl ) net hyl ] -1-5-[ (2R 6S )-2 6- di rrethyltetrahydro 30 1
21~-pyri di nzjlfb fYyis 2 -dmﬁhyd ylmgﬂégxs . In yet another emboduncnt of

[(4-5-[(2R S~-26D|rret Iterahyd 1 ) nyl 0X0
3, 4- di hydr o- Eomlil AR 7 aps 9?%1%?1 PE?E?‘{)%éiééﬁl)érggﬁﬂrﬁ'é}&?ﬂ{i&’ Wﬂém 50254
PCTNS98I1 26704 k 4 SEP 2007?_ 3-(3-Am nocycl opentyl)- |
-5-[ (2R 6, S @‘k 8%Fet hyl t et rahydro-1 (2F~ pyri di nyl ] pentyl -2( |

| ~-qui i e P - 1 R . 1
(211)-pyr i di Qngpg}pgq‘ég@gg\ffg%n&%hn&s 8 fk BRSSO if iR Yibiure?
3 4- di hydr o- 2- qui Ba4as-{(BRI6KY.2(c- Dimethieteahy bl 2kpytidiny jpentyl-3-oo-

?ZI[ZE-Bme gl()(r:] iCl %Sgal{prz_g?mgx%im&am ‘Hﬁ 1Sda}ng -dinmethyltetrahydro 1
3-[(4-5-[ (2R 69)- %@L@R’H&‘?b}@ bﬁhfzf\ hroc?(bm.?%umyw&dtﬂemw 3- ox0

3, 4- di hydr o- 2- qui nox ~het cyclo ent anhecar boxi"m dam d
3-(4-49[ (2R ﬁydi‘o)&yﬁhéﬁyl}%ﬁ!hghmexala‘myxdro 1 (21~-pyridinyl]butyl-3-o0xo0-3, 4

3 (260 [ (2R, 6%+ 2 ek HeRISFRdr Pargty Boshy S | CRyavBiny TP -0300xo- 3, 4

di hydr o- 2- qunRIRlyERY hhﬂeiﬁ hg:&rdn &Eﬂcﬂétarbommldaxmde,
2- (3- 3-[ Ami no{i m no) met hyl -2-0x0-1(2l rqui noxal inyl]-N 2

[ (2R, 65" -2, 6-di met3hnif- 5-&212 metmltetpa}wr!m- HyH)wyrginytieeni-3roxo1 5
3-[3-3- [Am ”%Q-H}h%)or-‘?!qﬂ% LBHWEnZen%a?‘BJxx&?&o’ﬁyM?al inyl]-N

15 3-[3-(Aminomethyl)phenyl]-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinylipentyl-2(1H)-quinoxalinone;
3-(3-Aminophenyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2(1 H)-quinoxalinone;
1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-{3-
20 (methylamino)phenyl]-2(1H)-quinoxalinone;
3-[3-(Dimethylamino)phenyl}-1-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2(1H)-quinoxalinone;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-4-hydroxybenzenecarboximidamide;
25 3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)tetrahydro- 1(2 H)-pyridinecarboximidamide;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-1-pyrrolidinecarboximidamide;
5-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-
30 3,4-dihydro-2-quinoxalinyl)-2-thiophenecarboximidamide;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl Jpentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-2-furancarboximidamide;
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[ (2R, 6, 5-2, 6-di net hyl tetrahydro-1 (21~-pyridi nyl]nmethyl propanam de;
3-4-[2-(2-[ (2R, 6S~-2,6-Di net hyl tetrahydro-1 (2H)

pyridinyl ] ethyl am no) et hyl ] - 3- oxo- 3, 4-di hydro-2

gui noxal i nyblyemgmpecar boxi m dam de; 20

3-[4-(2-2-[(2R 6, S )-2, 6-Di nethyl tetrahydro-1 (21~-pyridi ny?TELROGIEthyl )
3- 0x0- 3, 4- di hydr o- 2- qui noxal i nyl ] benzenepgar boxi m dam de;; 02
3-(4-4-[ (2R, 6S ~- 2, 6- Dlrreth | t et rahydro-1 (2Fl)-pyridi ny phenyl =3-0x0

3, 4- di hydr o- 2- qui -é)e%émbﬂ m«mﬁy@ -pyridinyl]pentyl-3-oxo-

3 (44 [ (2R OBz zr@ﬁm iBY) AN Lol £ hpoliyiddhiy) | benzy! - 3-0xo 25

3, 4-di hydr o- 2-"qui xa enecar boxi m
g [ 4- (g El(gR 6, S )s-zw-mm&;mBf?mmmﬂrq-zmmwlmmtm phenyl)
0XO0- [ [ a nzenec, xi.m.dani.de
3-(4-4-[ (2R, gysg)do‘kydéq% ‘W‘h‘i‘b#ﬁ ":L231 ﬁ?quF‘Fryl]cym ohexyl - 3
3, & di hyd 2- -8 DR ZPI)dﬁgFH 3-(1H-
ng)4 (?[I(Zé ESOS ~9125L[gm me%]hylljtetrahydro 1 { dilﬁyl]p%QtyH(lH
pyri di nyl | cycpysarslyd-yR2AlA)yquinesalingnes - di hydr o- 2
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pyridinyl ] met rHJpgvyaﬁoqu»mU)H)’s%mnagahnéngjl hydr o-

qui noxal i nyl ] benzenecar boxi mi

3-(4-3-[ (2R 68) 2 Mﬁsr&m%mmsemmu R puridjnyllpgatyddeanoy| - 3
010t Y e AR N PSRRI
cycl opent yl net hyI )Sﬂdﬂozmﬁs}ﬁﬁmmﬁteqmmammwwmmrri dam de;
o g S e L e S it
qui noxal i nyl'] benzeggsalhnyi IH-HA#ag5-5-yl)-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1H)-quinoxalinone;
15 2-(4-5-[(2R,6.5)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-1 H-imidazole-5-carboximidamide;
3-(5-Amino-1 H-imidazol-2-yl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyljpentyl-2(1H)-quinoxalinone;
1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-(3-
20 pyridinyl)-2(1H)-quinoxalinone;
3-(6-Amino-3-pyridinyl)-1-5-[(2R,6S)-2,6-dimethyltetrahydro-1{2H)-
pyridinyl]pentyl-2(1H)-quinoxalinone;
3-[6-(Dimethylamino)-3-pyridinyl]-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1H)-quinoxalinone;
25 3-(6-Amino-2-pyridinyl)-1-5-[(2R,6)-2,6-dimethyltetrahydro-1 (2H)-
pyridinyl]pentyl-2(1 H)-quinoxalinone;
6-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl Jpentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-2-pyridinecarboximidamide;
3-(2-Amino-4-pyridinyl)- 1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
30 pyridinyl}pentyl-2(1 H)-quinoxalinone;
4-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-2-pyridinecarboximidamide;




3-(4-(~-S-[(2R 6S~-2,6-D net hyl tetrahydro-1 (21~-pyridinyl]-2-pentenyl

3- ox0- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dami de;

3-[ 3- xo0- 4. - (5-pi peri di nopentyl) -3, 4-di hydro-2 15

qui noxal i ryDJ9bvsezsenecar boxi m dam de; PCT/US98/26704
3-3-Ox0-4-[5-(2, 2,6, 6-tetranet hyl pi peri di no) pentyl]-3, 4- dT¥dSE.,§

qui noxal i nyl benzenecar boxi m dam de; -15- 2002
1-5-[3-3-[ Ami no(i m no) net hyl ] phenyl - 2-oxo-1 (2F~-qui noxal i nyl ] pentyl

- pi peri di necar boxzy-(4-&-[ém 65)-26-DinfetiyheRaliydno-1 (A rpyridinglipentyil{Shexvy| - 2- oxo- 1

hn-gugnf)ﬁﬂi‘g%mﬁ%§ M%ﬁihgﬁ% rbo l?’li’%ﬂ % %;?bxal I nyl ] pentyl

5-[
pi peri di necar boxy/t3_& b A-pyrimidinyl)-1-5-[(2R,65)-2,6-dimethylt trghydro-1Q2D-
[5-(3,5-Di net hy* pi peri di ny(?)r%le#ll%yy)l]-sl-(oxoS)B o‘lfnﬁya’r 8- y o-12H)

4-
i noxal i nyl pymdénydlpentyb2( H)equinakalinone; _
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4- [ 5- (2- 1 m N itRard- Ql@ﬁa@(@nﬁmbk-@m&aﬁcﬁb@xﬂdﬁxﬁr&

I noxal i nyl benzenecar boxi m dam d

3- Ox0- 4- [ 5- (4- oxbfA- pmmqﬂm)rpemqml}l 3;[2R68) 4 6cdimethyltetrahydro-1(2H)-

108 REAPBRRAMOIOT  nomert 1)-0v0-3, 4

qui noxal i nyl Jberﬂ-ﬂiéé{&l&;&&l—ﬂﬁdﬁfﬂeﬂ%teﬁa&ﬁ@r&&(WE%&W}W&Z% 24 SEP
002 -19 3-(4-S-[4- (D nethyl am %Z)pl peri di no] pentyl - 3- oxo- 3, 4-di hydro-2
u

i nox&?i nyl )%éﬁzfyﬁ&ar%ww gl dyrazmecarboxlmldamxde
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pi peri di nesul fon|

3- Oxo0- 4-[ 5- pﬁ)&tdﬂil}é}pph@]-ﬁéfﬂﬁd]tllﬂ@pélﬂbyé] 3, 4-di hydro-2
uinoxalinylbenze

e e (2 b O et nTE SARER PO ST e disray - A Byvidiavilger:oxo-

3,4-dihydro-2-quinoxalinyl)-1,3,5-triazine-2-carboximidamide;
15 3-(4-Amino-1,3,5-triazin-2-yl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1H)-quinoxalinone;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)-1,2 4-triazine-3-carboximidamide;
3-(3-Amino-1,24-triazin-5-y1)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
20 1(2H)-pyridinyl}pentyl-2(1H)-quinoxalinone;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]benzenecarboximidamide;
3-(3-Aminobenzyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2(1 H)-quinoxalinone;
25 3-[3-(Aminomethyl)benzyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-2(1 H)-quinoxalinone;
3-{(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]}pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]tetrahydro-1(2 H)-pyridinecarboximidamide;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
30 3,4-dihydro-2-quinoxalinyl)methyl]-1-pyrrolidinecarboximidamide;
5-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]-2-thiophenecarboximidamide;
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qgui noxal i nyl benzenecar boxi m dam de; 3-3- Ox0-4-[5-(

I- pyrrol sdi nyl ) pentyl]-3,4-di hydro-2 10 qui noxal i nyl benzenecar boxi m dam de;
1-5-[3-3-[ Ami no(i m no) net hyl ] phenyl - 2-oxo-1 (2H} - qui noxal i nyl ] pentyl
2-pyi rol i avoes/sn2bpxylic acid; N (

1-5-[3-3-[ Ami no(i m no) net hyl ] phenyl - 2- OX e 1 (21~ ZPCT/USM/Z"M
qui noxal i nyl ] pentyl tetrahydro-1 H pyrrol 63 yl)-N net hyl ac lén$EeP 21@2
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3-(4-5-[2- (Hydroxy?’rz{lﬁgﬁ B?férj%gﬁx ftfahgrd]o (%D&;ndglyﬂpantxy %2 2
qui noxal i nyl ) he«diieydro-d- dp.ﬂmxahdyxlbmdﬁnyl] 1,3-oxazole-5-carboximidamide;
3-(4-5-]2- (Hydroxy h neth rroI|d|n | 1 pentyl - 3- 0xo-3, 4

di hydr 0? 2- qui noxal gﬁ{ﬂ %5&2# EFEFH\YQ@‘ f})-pyndmyl]pentyl 3-0xo-
3-4-[5-(Diisop 3

qui noxal i nyl beﬁ‘?@é@?%@i. m d){mgﬂQQQrﬁnﬂ,&mdj -BirBoximidamide;
3-4-[5-(Di et hyl ami MQ@M(M 45)2;eimsth¥ltetrdhydras 1 @ H)-pyridinyljpentyl-3-oxo-

O noy pent 1 1 SA-ERGES TnaAIRR DSt i bR AR dani de:
3-4-[5-( 1-Methyl- éth4 B[ RZ6X)-226 m‘e&mw& r&xgzhg Miﬂyy}i@ﬂrﬁl’iﬁﬁm

qui noxal i nyl benzenecar boxi m dam de; 3- met hé/ -
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i m dazd®-1-yl3 ﬁehhxdl'?%QIHRMHMD@PWHr%PWdlneCﬂbOleldMI
9o noxal | o benzengsie o SRS 13897 ) 2R metyrabydro
qui noxal i nyl | beragieidatpehtyl-ddH)dgindialiforgdsns~oa 2 4 SEP 2002
4-[(4-5-[(2R,685)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]-2-pyrimidinecarboximidamide;
15 3-[(2-Amino-4-pyrimidinyl)methyl]}-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2(1H)-quinoxalinone;
2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl}-4-pyrimidinecarboximidamide;
3-[(4-Amino-2-pyrimidinyl)methyl]}-1-5-[(2R,65)-2,6-dimethyltetrahydro-
20 1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]-2-pyrazinecarboximidamide;
3-[(6-Amino-2-pyrazinyl)methyl}-1-5-[(2R,6S)-2,6-dimethyitetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
25 3-(3-Aminocyclohexyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2(1 H)-quinoxalinone;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)cyclohexanecarboximidamide;
3-[(3-Aminocyclohexyl)methyl]-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
30 1(2H)-pyridinyl]pentyl-2(1H)-quinoxalinone;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)methyl]cyclohexanecarboximidamide;



3-4-[5-(3, S-Di net hyl nor phol i no) pentyl ] - 3- oxo- 3, 4- di hydr o- 2
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3-[ 3- Oxo- 4- ( 5- tet?daih/dro %—)Fggreg??l g[wﬁﬁﬁ?)ﬁgﬁﬁdl hyg?g g%
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di hydr o- 2- qui noxaIy'J‘l L‘[ ?ﬂgﬁg %edarbgglflth%ha%arﬁygm 1(2H)-pyridinyljpentyl-3-oxo

3-(6- Chl oro- 4—aﬁd{wafb-ﬁ-‘&mrﬂ)x@hﬂlyl)‘Gyblmy’bﬁt&tdcaiwmmdémi&l-i) pyrl di nyl ] pent yl
3- oxo- 3 4-di hydr o-2 gUI noxal i nyl) enzenecar boxi m dam

3- (4- 55 (2R, 6 s ) -2l @-Aminackgirpatydmshyl-11{@RA4- élmﬁhbjlﬁérﬁbW% fluoro
3- 3, 4-di b d d

A s 1 (R AEPEE AN ORRRL ) REREEARERE PO T AT U bentyl - 3- oxo-6 20
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(et hyI sul f amyt-ithydgg-4-qau 1 PURE ‘F‘r%ii? ﬁ%@}‘fg’ear boxi mi dam de;
3-[4-5-[(2R 6, S) ﬁ(‘ﬁagq}%m sﬁjlﬁﬁms%eaﬂyd{@hm%yﬁaiﬂmbhawaﬂo-s?zwxo 6
(trifluoronethyl 4 /dr'o-"2- qui noxal 1 nyl | benzenecarboxi'm dam de; 25
3-(4-30 (2R oaa'qmnexaiwt)bmzamoarhomm@am:depyn di nyl ] pent yl - 6- et hyl

2.3, [ no(i m no) relTERER PSP AR U RS e e o

(2Fn- pyri di nﬁlﬁy@myﬁu,ﬁomﬁng&mdhmﬂj@nﬁm%imxaI [ necar boxyl I c acid;
Met hyl 2-3-[am no(i m no) ne phenl-45l 2R, 6, S~-

di net hyl t et r ahydr 2-i3-34Amigg mmqmsq Hrbepy!- -wd@thwnﬁWrrwlldV -2-
[(2R,6S')-2,6-d1methylteu'ahydro- 1(2H)-pyridinyl]ethylacetamide;
15 3-[3-3-[Amino(imino)methyl]phenyl-2-ox0-1(2H)-quinoxalinyl]-N-
[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-pyridinyl Jmethylpropanamide;
3-4-[2-(2-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl}ethylamino)ethyl}-3-oxo0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
20 3-[4-(2-2-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}ethoxyethyl)-
3-0x0-3,4-dihydro-2-quinoxalinyl]benzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]phenyl-3-oxo-
3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinylJbenzyl-3-oxo-
25 3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinylJmethylphenyl)-
3-0x0-3,4-dihydro-2-quinoxalinyl Jbenzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyljcyclohexyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
30 3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2 H)-
pyridinyl]cyclohexylmethyl)-3-0xo0-3,4-dihydro-2-
quinoxalinyl]benzenecarboximidamide;



gui noxal inecar boxyl ate; 3-(6-Cyano-4-5-[ (2R, 6f ~-2, 6-di net hyl tetrahydro-1
(2F~- pyri di nyl ] pentyl
3- 0x0- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dani de; WO 99/ 501 54
PCT/ US98/ 26034/s56884- 2 ~4 S E P 2002
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D ) PGS s RN Sk ey oo enecsr ot cam e
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3- (4-5-[ (2R, 6S ~- 23443 266-Pimgthyletmahydor )2+ i di nyl ] pentyl - 6
hyd 3- | b dami d
2 (a° 0 (or ity oM PR RRERES TR (T Dent VT 6 20

met hoxy- 3- oX ogquindxaliink Sérﬁeﬂcoatﬂoﬂﬁmahhm| ) benzenecar boxi m dam de;

3- (6- (Benzyl oxy)-4-5- 2R, 6S di_ met hyl t et r ahydr o- 1 (21~

pyri di nyl ] pentyl - Qdéw&@mmq@wﬁcﬁr@éwﬁmr (28Brpyardindl-Berniehdani de;

2-[(2-3-[ Am ng( methyltetrahydrol

(2Hy- pyri di ny?%%gg%P@hﬁ%quG@%‘#W@B?ﬁe GOC?UI h‘(g)aggfll ’nyl ) oxy] aceti c aci d;

3-[ (2-3- [ Ami no( i i B3 +@iok4 §-piperiinogerfiyl)-8 2RiBHIr022-6

15 quinoxalinyl)benzenecarboximidamide;

3-3-0Ox0-4-[5-(2,2,6,6-tetramethylpiperidino)pentyl]-3,4-dihydro-2-

quinoxalinylbenzenecarboximidamide;

1-5-[3-3-[ Amino(imino)methyljphenyl-2-0x0-1(2 H)-quinoxalinyl]pentyl-
2-piperidinecarboxylic acid;
20 1-5-[3-3-[ Amino(imino)methyl]phenyl-2-0x0-1(2H)-quinoxalinyl Jpentyl-
3-piperidinecarboxylic acid;
1-5-[3-3-[ Amino(imino)methyljphenyl-2-0x0-1(2H)-quinoxalinyl]pentyl-
4-piperidinecarboxylic acid;
3-4-[5-(3,5-Dimethylpiperidino)pentyl}-3-0xo0-3,4-dihydro-2-
25 quinoxalinylbenzenecarboximidamide;
3-4-[5-(4-Hydroxypiperidino)pentyl]-3-ox0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(2-Iminopiperidino)pentyl]-3-0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
30 3-3-Ox0-4-[5-(4-oxopiperidino)pentyl]-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-[4-(5-2-[(Dimethylamino)methyl]jpiperidinopentyl)-3-0x0-3,4-dihydro-

2-quinoxalinyl]benzenecarboximidamide;
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hydr oxyet hoxy) - 3- gx _O%ED&_ {_y PRI o IR m’?ﬁé iZ\ps) egar boxi m dam de;

3-[4- S}S[ {2R, 6S') - ?% meEjhty)I ?g’tﬁyg)ﬁ%rdo- ("Jiﬂi"’b‘gg%?%y?] pentyl - 3-oxo0-6 (IH

1, 2, 3, 4- t et r garpkalmybenzedesanppxitnidamidey dr o- 2

qui noxal i nyl ] benzen r .M dam_ de; ) )

3- (6- Ami no- 4- 5- [ ( %R?@(fg@'&eﬂwﬂ%tW&gWQRWE:%O’(‘?M:WWW%y| ] pent yl

3- 0x0- 3, 4-di alfyIbem2enhiba¥iniagnzenecar boxi m dani de;

3-(6-(Butyl a%ﬁ{g)q?ldgﬁ}g%ﬂ(}ZR, 6S') - 211 6-di nethyltetrahydro-1 (21~

pyri di nyl ] pent yl - 3-fxo3t-f5-tli-pyrolidiseyl )pentybxhhtdihydro@nzenecar boxi mi dam de;

3- (6- (L met hyl ami no) +4-5-[ ( 2R 6S~-.2. 6 di net hyl tetrahydro-1 (2F~ 20

pyri dil yl] pew x@’@@e’%e‘%aﬁbﬁifﬁ?‘éimﬁ%&m noxal i nyl ) benzenecar boxi nm damni de;

3-(6-Anilino-4-5- [l(?—B-_@-[Mﬁp@nﬂid)iﬁéﬂhyl]bl@émyﬁﬁ%ﬁ{opt(lflﬁ-gﬁmd&ﬁﬁhﬂ!lﬂlbﬁyl-pe ntyl

3- 0x0- 3, 4- di hydr o-2- qui noxal i nyl ) benzenecar boxi m dam de;

3- (6- ( Benzyl anpyrplidinesarboyrlicasid;? 6- di met hyl t et rahydro-1 (21~

pyridi nyl ] pentyl - %\7—?lx-gi[§4ﬁ[ﬁ%ﬁ%ﬂﬁﬁﬁ%§n@ﬂiyﬁ%@ﬁ)jﬂ§¥&£?&?-BDeCar boxi m dam de;
quinoxalinyljpentyltetrahydro-1 H-pyrrol-3-yl)-N-methylacetamide;

15 3-4-[5-(3-Amino- 1 -pyrrolidinyl)pentyl}-3-ox0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-(4-5-[2,5-bis(Methoxymethyl)-1-pyrrolidinyl]pentyl-3-oxo-3,4-dihydro-
2-quinoxalinyl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-1-pyrrolidinyljpentyl-3-oxo0-3,4-dihydro-2-

20 quinoxalinyl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-5-methyl- I -pyrrolidinyljpentyl-3-0x0-3,4-
dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-4-[5~(Diisopropylamino)pentyl]-3-oxo-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
25 3-4-[5-(Diethylamino)pentyl]-3-oxo0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(Methylamino)pentyl]-3-oxo-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(1-Methyl-1H-imidazol-2-yl)pentyl}-3-oxo0-3,4-dihydro-2-
30 quinoxalinylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1H-imidazol- 1 -yl)pentyl]-3-o0x0-3,4-dihydro-2-

quinoxalinylbenzenecarboximidamide;



25 N (2-3-[Am no(i m no) net hyl | phenyl -4-S-[ (2R, 6S ~-2, 6 di nethyltetrahydro-1
(21~- pyridi nyl ] pentyl - 3-o0xo- 3, 4-di hydro-6 qui noxal i nyl )acetam de; N
(2-3-[ Ami no(i m no) net hyl ] phenyl -4-S-[(28,6S )-2,6 dinethyltetrahydro- |
(21~- pyri cvoyddmsnt yl - 3- oxo- 3, 4-di hydro-6 30 PCT/US98/26704

gui noxal i nyl ) cycl ohexanecar boxam de; N

(2-3-[Ami no(i m no) net hyl ] phenyl -4-5-[ (2Bp6S~- 2, 6 di net hyl tf%rgrgﬁr 6
(2Fn-pyridinyl] pentyl - 3- oxo- 3, 4- di hydr o- 6 qU|noxaI|nyI) 2 §0 2
cycl ohexyl acet ani &d4-(5 ’M@'ﬁ@)lsmlb’li; dmp-223- 2 ~ S E P 2002 N

(2-3-[ Ami n_o( 8931[@1% &gggg%léf%égR 6, 5 ) 2,6 dinmethyltetrahydro-1

(2H) - pyri di n pen ro-6 qui noxal I nyl ) benzenecar boxam de;

(N2|( 2- 3- [Agi no(| mi B@-f@(hﬂmmygem&lﬁoﬁ%&tﬁﬁ-ﬁoﬁ B4dt|h§1§ugb5ﬂht et Irahydr o- é
~ pyridin tyl - 3-0x0 i 0 ui noxal i n enyl acet ami de;
3- 4- 5p)[/(2R 6§ n?"g%i %é’f’?‘ﬁﬂ?@%/‘bii (2g~- pyri di n¥|]penltoy| 5

Ejmet hgl sul fonyl) 30m30@%6- Q-(‘S%ﬁp&aﬁn&iéﬂéﬂ)’ -844dihydro-2-

noxal i nyl benzenecar boxi m dam d

6-[ (Cycl onampxclm}ﬂlhmwmrh@pmd@lp@,ZR 6,S' )-2,6-di nethyltetrahydro |

[
qui
3-(
2hn- pyri di nyl ] peqgt
qu noggl i nyl §lblalr[1)z ‘ﬁ%f’ogﬁm%%ﬁ"a no)pentyl}-3-oxo-3 4-dihydro-2-
3- (6- [ (Cycl okampkarmi érbzéﬂécfamxixﬁlamnmw S—[(ZR 6f)-2,6

di met hyl t et r ahydr o- 21~ yri di nyel] ent - 0X0- 3, 4- d| hydro-2 15
qui noxal i nyl )benzérﬁz@hﬂob%'k ﬁilﬂ-maa -yl)pentyll-B /4-dihydro-2-

7- Chl q%°- 1- (%% n‘@ﬂﬁ ﬂ@afyo&mfld% c{ephenyl 1 H qui noxal i n-2-one;

tl ogEl enec i ?1?

7- Chl oro- am no- propy 3- phenyl - | H qui noxal i n-2-one;

3- (4-Chl oro- phenyI3}[370mt4h(c5xt¢trahy@éo-mﬂsyyxzoi-phﬁﬁ¢ﬂt)’})-3 Hdihydrwe3zal i n- 2- one; 20
2(1'1~-Qui noxal j none, .7-net hoal% 1, 3- bi s( p- met hoxyphenyl);
qumoxalmyl]benzenec oximidamide;

3-4-[5-(2,5-Dimethyltetrahydro-1H-pyrazol- 1-yl)pentyl]-3-oxo-3,4-
dihydro-2-quinoxalinylbenzenecarboximidamide;
15 3-(6-Chloro-4-5-[(2R,685)-2,6-dimethyltetrahydro- 1 (2 H)-pyridinyl]pentyl-
3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-6-fluoro-
3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-0xo0-6-
20 sulfanyl-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-[4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
; (methylsulfanyl)-3-0x0-3,4-dihydro-2-quinoxalinyl Jbenzenecarboximidamide;
3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-0x0-6-
(trifluoromethyl)-3,4-dihydro-2-quinoxalinylJbenzenecarboximidamide;
25 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-6-methyl-
3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
2-3-{ Amino(imino)methyl]phenyl-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-6-quinoxalinecarboxylic acid;
Methyl 2-3-{amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
30 dimethyltetrahydro- 1(2H)-pyridinyl}pentyl-3-o0xo-3,4-dihydro-6-
quinoxalinecarboxylate;
3-(6-Cyano-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-

3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;



3-(3-Chl or o- phenyl ) - 7- net hoxy- 1- (4- met hoxy- phenyl ) -1 H- qui noxal i n-2 one;
3-(4-Fl uor o- phenyl ) -7-nmet hoxy- | -(4-methoxy-phenyl)-1 H quinoxalin-2 one; .
- - 25 3-(3, 4-Dichl oro-phenyl)-7-nmet hoxy- 1- (4- met hoxy- phenyl ) - 1H qui noxal i n

2-one; 1- (Wodomptn4 am no- et hyl)-4-oxy-3-phenyl -1 H dui noxal ija=z2< :
- (2-Di et hyl am no- et hyl ) - 4- oxy- 3- phenyl -1 H qui noxal i n- 2- onemggg&m}

3- (2- Chl or o- phenyl ) - 7- met hoxy- 1- ( 4- met hoxy= phenyl ) -1 H qui rg)ipa&E]PZZW one;

3- (4- Brono- phenyl ) -"' 7- met hoxy- 1- (4- met hoxy- phen l-}): | H qui noxalin-2 one;
2(i 1 ~- Qui noxal i noné;qu(ﬂnym)mqtbylmw;ﬁr{@éﬁ -B6dlirapthyltetrahyde-s £ p

2002 24 7- Met - 1- (- I . 1 : 1)-1

H qui noxal i n- g&g‘ﬁégyr% ﬁﬁ%@%&%ﬁ%&%ﬁﬁéﬁiﬁﬁhggéﬁwl‘faﬁ'tl]&(;e!t)|ydZa

7- Met hoxy- 1- ( 4- met hajAmisGhino)inétByliphichl S @R, 69)-2,pldtrmythytétrahydro-

H qui noxal i n-2 one; 7-Met hoxy-1-(4-nmethoxy-phenyl)-3-p-tolyl-1

H qui noxal i n- QéRepyrisiny} InentidrrhypdrexyByexe-hatdiydpe-6: (4- met hoxy- phenyl ) - 1

H qui noxal i n- 2- irbad Ral) m no- propyl ) - 3- phenyl -1
H qui noéal i n- émgaﬁgahr%c@ggg?yﬁ%h%a hydr oxy- phenyl ) - 3- phenyl - 1

H- qui noxal i n- 2- one 3-B5{ @R K5BL,6-Dinetyilfetrahyire+1 (2 A)tpyidiny] jpergyl46n- 2- one;
2(1 h~-Qui ' , 1,3-Bi ; .
( S IW’R(BBW%E&%%?K%M&)W@’Q%heny| -1 H qui noxal i n- 2- one;

1-[5- (2, 6- Di

- i inoxalinylb arboximidamide;

4-[5-(2, 6-Di nBthyl -prperid n 1 yl)-pentyl ] Lethyl -3-0x0-1. 2.3 4- tetrahydr
gq ?iélnf)x al( |2 n23 2-yl }tﬁﬁ-hymnm(ynbe%?ah?l;bhmyt-4-5-[(23R,6S)-2,g-d:1m§t_hr>]'1tztrahydr9- .
-{4-[54(2, 6- | = pl.peridi-1- =pnent yl ] -.3- 0x0- - di hydr o- qui noxal i n-
2L (G S PP BB o Y RO did e

H i ndazol - 5-yl)-1- Bg{?(lﬁ ﬂ%s_*)ﬂz,mlimempnéﬁa}iyamltcm)waatn\ylwer&yl-s-

Hqui noxal i n- 2- one; - Qui noxal i none,

1-[ 2- (di et hy| dmdueyyamethyl)-330xq-3.4¢dibydiendyquinexalinyiesnagnecarboximidamide;
3-4-5-[ (2R, 65-2, 6- 'qgeé?gx f :
(21~- p3[/§i di nyl ] pen'?f/ -3t ojxn(‘))- &i iSpﬁ‘g{?%%’&Pf’d%f;‘?ﬁ"é‘%‘hﬁ%}f‘f%h?ﬂfc’a."%373? 0- 2- qui noxal

I nyl benzenecapprdingl ety H8-oxarij4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(6- enzyl sul fo )AN0] -4-5-1.(2R, 6S~-2, 6-dj net hyl .t etrahydro- 1
(2(1~_p£/§1?di n% ] pent g}%?j—g&g&éﬂa,g—[ﬁ eﬂlyﬁfetrz.\hydrc?-?& -p)%dmy.&]pent}j/EG-mtro-}

, 4- di hydr 0- 2- gub 10K ainyad-2 RpfidkaRrATIAXnE 4B5tiflfdanfiagor di ng to anot her
enbodi nent of the invéntion there 1s provided the use of a conpound

according to the i Bvi@dnd-{GRR,65r2,6-Rimethyltetrattyidon 1 @H)pymditiytlpemsyit-6§ or t he

treatment or prophylaxis,o hronbotic disarders in a.mamal. The di sorder

my b venous P REREERKE 3 Kb dREPSnbxeli O Eenere e PR | o

nyocardi al i nfar ct i3o@-54@R68)ad,6DifnEAteRihy dic ${2FNASirdinyt Pea®I-6- angi na,

di abetes, heart failure or atrial fibrillation. According toq another

enbodi #nt of "Wﬂ’@‘yi'}r@éﬁt31sWlhmg‘ﬂw%ﬁwlﬁﬁﬂzﬂq@fh%@"%@éﬁi ne protease

i nhi bitor of the i nvenid he b &t 4 [ nt for

I nhibiting serine gr @é%"g%%’fﬁ)‘g%enfé%gpﬁm dxﬂx@th%te@aﬂﬁpd ?&m
pyridinyl}pentyl-3-o0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;

2-[(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo0-3,4-dihydro-6-

25 quinoxalinyl)oxylacetic acid;

3-[(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-3,4-dihydro-6-
quinoxalinyl)oxy]propanoic acid;

4-[(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-

30 dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-0x0-3,4-dihydro-6-

quinoxalinyl)oxyJbutanoic acid;




2 ~r S E P 2002 24a Detail ed Description of the Invention The term "al kyl "
nmeans,'a straight, branched, saturated or unsaturated carbon chain having
from1l to 20 carbon atons. Typical al kyl groups include mnethyl, isobutyl

pentyl, 2-wobbydspentyl, pent-1 ,4-dienyl, but-1-enyl and t*;é.l. ¥é26704 VO
99/ 50254 PGINS98/ 26704 -2s- 2 4 S E P 2002 The term "cycl oal kyl ™ neans a

saturated or unsaturated carbon chain whpgh forns a ring haz %szga
20 carbon atomns. Typical exanples include Cé‘l opropyl, cycl f&e 2

I:tel. The term’ cy2+[6%rB+{ymih¢(imih0)mahsl]meoy Sel(RBI6SYR.6t1p at;[j acged to gn
a
i ncYudngr?glrod ‘3%%%%9&%}1“%@%@3 nqlsycgf)%/l n:ndat g\éel ?Ee

The term "het qﬁlgajumﬂ 1)aﬂﬁﬁj]§ceﬁcaﬁaal ght, branched, saturated or unsaturated
carbon chain havin rom1l to 20 carbon atons wher ei n_one or nore carbon

atoms is replaced 8;[(%3HMMM@@EHP@YH‘@M%&@&%&n| trogen, sulfur,

10 sul phoxi de [e¥:) I ncl ude

net hoxygEt hyl d“@%ﬂ%&%@?ﬁél%ﬂﬁgbﬁnwﬁ %?%ﬁ?hoxyg?*ﬁo%xymt hyl and the

16 carbon at one v ol Le s'“mg‘@?‘?gﬁzﬁmﬂgit P[Eﬁed % g;cyc' Sk, s
S(al kyl), amine, hatl@sérlAmipe@minoxnethyllphenylsd-Sal(R§:165%200ne,  al dehyde,
Typl cal i ngs ﬁ'ﬁ%ﬁﬂfgﬁ% Ry mceny

Pr eferred ar y quinbxajinyd)amimdibutgmoic acidst i t ut ed phenyl and naphthyl. The term
"aryl al " nmeans t i t ache an_.al kyl radical wherein
"aryl ™" 1 nd "al kyl " g&%—ﬁgﬁégf ?@3 %%y}gtua.ﬁ&é]rpglé#& g'l‘l’l?fﬁp%’ygﬂﬁ?g' benzyl

20 and napht hx&mk%hoxﬁt’aeoidaz mdmwrslzo%xﬁd:@h JEBeSeRecRoN iR

unsaturated nonho- or cyclic (i icyclic) ring |ncorporat|ng one or

nmore (i.e., 1-4) hét[ériy xﬁé’)-@cﬁ- m@hykqﬁ*@hycho- ginyl]pentgl-3nedetdst ood
Lt o 10 oo 3 BRLAISGBID Ao 1 O CLalio) s
quinoxalinyl]benzenecarboximidamide;
15 3-(6-Amino-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-pyridinyl}pentyl-
3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(6-(Butylamino)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1 (2 H)-
pyridinyl]pentyl-3-oxo0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(6-(Dimethylamino)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
20 pyridinyl]pentyl-3-ox0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(6-Anilino-4-5-[(2R,685)-2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-
{ \ 3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(6-(Benzylamino)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2 H)-
pyridinyl]pentyl-3-0xo0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
25 N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-6-

quinoxalinyl)acetamide;
N-(2-3-[Amino(imino)methyl)phenyl-4-5-[(2R,6.5)-2,6-
dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-6-
30 quinoxalinyl)cyclohexanecarboxamide;
N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-o0xo0-3,4-dihydro-6-quinoxalinyl)-2-

cyclohexylacetamide;



25 al kyl ketone, al dehyde, nitrite, fluoroal kyl, vitro, sul phone,

sul foxide, or C1 _6 alkyl. Exanples of suitable nonocyclic heterocycles
i nclude, but are not limted to, substituted or unsubstituted thienyl,
furanyl, Ryooekosks | m dazolyl, pyrazolyl, thiazolyl, isothi

oxazol yl, isoxazolyl, triazolyl, tetrazolyl, pyridinyl, pyrgﬁ)ﬁ)é%mm‘

pyrimdinyl, piperidinyl, pyrrol i di nyl, -28-per azi nyl, azet
22¢2% 'SEP 2002

e o P Y e SR s S o o thienyt, 2

or 3-furanyl gidethvietr drglw dinvl 3eoxh- 4.8l dazol yl; 1-, 3-,
4-, or 5- pyrazloeyly?t 2ty Pyridinylipen 54°PC3T?%S b7 e AP

2002 5-t hi az@u;nqxalinyl)blenzemcaﬁioxsmtdtﬂ azolyl; 2-, 4-, or S-oxazolyl; 3-, 4-,

5- |yl 5-1 | tetrazolyl; 2, 3-, or
Zt pyr: ZiO)r(\;IZO )2/ pygzgﬁir?y"’%’? (nill %W%P}S%]I’B Xl'rﬁ%a'[g%rﬁﬁ%"e ’ y or 4-
piperid nyl: dimethditetréiydion yrﬂilﬂj‘aﬂpenﬂyi 306x023 @Jdﬂ%fd?&(rf%noxﬁtmylf-z- or

3azet|d|nyl 1- or 2-aziridiny 3-, or4m)rp0|n 2- or 3-
thi etanyl ; 2 PhGnylsﬂ‘ﬂQS%@!Q?nyl Exarrpl es of suitable bicyclic heterocycles

i ncl ude, but are t t . ot hi enyl ,
benzoxazol yl , ben2F3|C)Lr,1"|g (@Rrﬁzf’g’&.‘ﬁﬂg‘ﬂ?ﬁ %ﬁlgoq(ﬁbw ﬁ,]p%rﬁgln%referabl y 1-,

2-, 3-, 4-, E’é(me@ylsulibnﬂ-)amﬁ@]-glomél}4-dihydro’32-, 5-, 6-, 7-, or 8-indolizinyl;
1-, 2-, 3-, 4- 6-, or 7-]sqindolyl; 2-, 3-, 4-, 5-, 6-, or
7- benzot hi enﬂulnog(almxlben@nec%'bOXIW amigenzoxazol yI 10 1-, 2-, 5- : 6- :

or 7- zi m dazol y. - 3-,

5-, GW 7-, or 8- |31386 chr?’ c?'hexf}lsulﬁ?\gi )tmglrm ﬁq]ﬁfét[gkbéaﬁp?#ﬁ tﬂdgllte drﬂél n
represents oxl;(QHm-pyndMyb]pemyl Bioxe+d,4-dihyffd-2N, or S) as vveII as sul foxyl or .
sul fonyl (SO or. Q?ﬁgﬁ] | ess otherwi se.jndicated. It is understood that

al kyl chai ns G4t {5‘3@ 9°°8FP€XHF’dﬁB‘F 15 heteroatoms nmeans that a carbon

atom of the chain 16 M&ﬁylguﬁ@ﬁﬁ]&%@mﬁgmmg@e appropriate
val ency. Preferably, an allcz&c ainis |nterru ted g&@-@ to 4 heteroatons

and that two ditfjfedvdtstrakydrod(2Z}-pyridiayldpentt-3oernd ,ﬁébh Exanpl es of such

I I d
grt?ﬁpglnge?ﬁogd(&ﬁ& ﬁévﬁ&}ﬁx%wdg%chgmp;gpyref 2?5 to a group such as
NH2, NHal kyl, NH( cmtmokm dnﬁtl&ylmhmqbrbpyl?-alﬂi&hglrI}Nd(lﬁfoxhlln-z-one
NH( ar yl al kyl ) NH( het er oar yl )., NH(heteroaryl al kyl), N(alkyl) (al kyI },

NE a: ty: ggcyc: oisuk k?/Y')Ch A -k%rﬁﬂ%ﬂ%w%vpaylbc?mhenﬂc&lﬂwme&&@ﬁ e N
a aryl a aryl a

N cyo] onl ky1) (cyel SO RiERpRbky } s habypahrer V!

mgcyc: oa: ty: g?ﬁnt{yxa)m-wpngjc:(o?l kyl) (aryl al kyI ), N(cycl o?l klyl )(lhelt Erlo;ir yl),
cyc ete , cl.oal J.cyl a

e e
cycl oa a L -

N( a)r/yl )(cy)él oal )Iéyl al kyl ), I\F%r%)) (gﬂfyl ?ﬂlg% I%( a?yl f,(ar yl g?‘rqul ),

N(aryl) (heter@®¥yl), N(aryl)(heteroaryl al kyl)

NGB 1 al kol ) (et er SAAaPegie) L T

one;
25 3-(3,4-Dichloro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)- 1 H-quinoxalin-
2-one;
1-(2-Diethylamino-ethyl)-4-oxy-3-phenyl-1H-quinoxalin-2-one;
1-(2-Diethylamino-ethyl)-4-oxy-3-phenyl-1 H-quinoxalin-2-one;
3-(2-Chloro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1H-quinoxalin-2-
30 one;
3-(4-Bromo-phenyl)-7-methoxy- 1 -(4-methoxy-phenyl)- 1 H-quinoxalin-2-
one;

2(1H)-Quinoxalinone, 7-methoxy-1-(p-methoxyphenyl)-3-phenyl;



N( het eroaryl ) (heteroaryl), N(heteroaryl) (heteroarylal kyl),
N( het eroaryl al kyl ) (heteroaryl al kyl). The term"acid" refers to C(=0O CH The

term "ketone" refers to C(=0O al kyl, O)cycl oal kyl , Cﬁ O.¢ oal kyl al kyl ,
(=0 aryl, (=0 arylalkyl, C(=0) heter oaryl C(=O0) het er J«;Séﬁ&[] 02The term
"ester" refers to a group such as C(=0 kyI C(=0) Ccycl oal kyl ,

=0) Ccycl oal kyl al kyl , C(=0) Caryl, C(=0 Qaryl aI kyl, C(=0 Oneteroaryl ,

=0) Ohet er oar V-IMétkmty-1-IG}Iﬁ'duh)nyqrhmyl)éwetaﬂuomhmthyl{phemylgﬂ Huquisaxatings

=0) NH2, =0) NHal kyl , C(=0O) NH(cycl oal kyl'), C(=0 NH(cycl oal kyl al kyl ),

O NH( ar 915, C( =O NH(aryl al kyl ), C(=0O) NH(het eroaryl),

O NH( het er og(1y) &Mbﬁalm@ﬁe—@)xhlétayk hér@hkwdx.ldec( =0 N(al kyl') (cycl oal kyl ),
O N(al kyl) (c cIoaIkIaIk (al kyl) (a

O N(al kyl ) (& ﬁ\ghth@xay X4- m@hwﬂ@»ew 13k(9rtf1@H@1t0@?eélb>flgnh;nyl) 1H-quinoxalin-2-

-0) N(al kyla.(heteroarylallryl), C(=0) N(cycl oal kyl) (cycl oal kyl ),

O N(cyc%{oél kyl) (cycl oal kyl al kyl), C(=0 N(cycl oal kyl) (aryl),

O N( cycl oal RyMathaxyyl d#H-nydthoxyGfhe@yiNCGey-tdlplal Hygnohelie2asney | ) ,

0 | oal h
O N oyel oas by AP FORSA SRRl ket AR IG5 ar 1 ), 20
3 NE cyc: oa: ka(B&llkaaﬁﬂnoLbﬁip'ylol%plll : EOIN(ubyodatinl2kotleal kylcl) g 2;&}( elr g?rk y: g

CyCl Oa (6] a
O N( a?/yl ) (a ;yhk l&i}%@&%‘ )éﬂ’ilﬂbj%}gflmg? 5%1034% het ergar yl 3/
O N(aryl ) ( hmmmt@w ) ph@aﬂqmqﬁmmkﬁmo}lear ylal kyl),

=0) N(aryl al kgl |)h§)het eroary C&@O) N(aryl al'kyl') Chet eroaryl al kyl ), 25
C(=0) N( het er oa (Quinexadiapys, )1 3 het er oaryl) (heteroaryl al kyl ),

O N( het t

Such as NHO( 20y T SPE PRl s DR b T Yo 8hd, 0 @ oroup
NHC( =O) N( al ky! )z({45{6L(aasmymhwyplpenmm(ﬁmfﬂﬁw}]4<1ydhl¢mr ~§Hoko- I1 2 3 4-tetrahydro-
NHC( =0) N( al k: LAl kyl ), - 30 NHO(=0) N t
NHg(( ogNEZH P%%ﬁé%’gﬁoﬁywdw% +(O)aN(>c/y)cI(ogl E;F? Pc/y)cloal kyl),
NHC( =O) N |
NHGL=0) N ol 831%%% cavolaahioplraih Ly MiGtaonNoorsbombrd yomcudin 2

- 28 NHC( =ONexdyexss an)cteneteroaryn

mﬂg( 23 mg g)}ig: gg: Ey@fng?]}ﬁ S OaHZ %’15'-(k2 6- 1methy1 piperidin-1-yl)-pentyl]-1H-
NHC( =O) N( cyeinosdling2-ah&yl ) (aryl ), NHC( O) N(cycl oal kyl al kyl ) (aryl al kyl),

mﬂg(( zco)g mg g;g: 82{1@1-§:ul§¥>:x%1lﬁrﬂo§{ee g% (%)/Ftéyllgmu}o)ethyl [[4-(methoxy)phenyl]methyl];
mng(( fgg mg :r yl) B01?15}[(giﬂl,66?4256-K?yrh&thy&tfﬂﬂ?ﬂﬁ@(ﬁlﬁl?—lpygglﬁﬂ]yén)tyl -3-0%0-6-

NHO( =0 N( a @F%I%}ﬁ%ﬁémﬁrvn’al S'?%lh%ﬂé(@é@a&w amwma(f%&waqawﬂﬁ ynd
NHC( =O) N( ar y| abkyl[ ?E(éﬁ% @ﬁl@@{ywa)mnd‘]llﬂ J Né-alnkethylfhanedear il kyl ),

NHC( =O) N( het er oar het er oaryl =O) N(heteroaryl) (heteroaryl al kyl),
=N pyridinyl] gent}gl 3-0x0-3 ,4- glh)ydro 2- qumO))(a11nyl)benzenec>£1rt20(x1m1dam1de Y v

QQQQQQQQQQQQQQQQQ
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According to another embodiment of the invention there is provided the use of a
compound according to the invention for the preparation of a medicament for the
treatment or prophylaxis of thrombotic disorders in a mammal.

The disorder may be venous thrombosis, arterial thrombosis, pulmonary embolism,
myocardial infarction, cerebral infarction, restenosis, cancer, angina, diabetes, heart
failure or atrial fibrillation.

According to another embodiment of this invention there is provided the use of
serine protease inhibitor of the invention for the preparation of a medicament for

inhibiting serine proteases in a mammal.



10 NHC(=0O) N( heteroaryl al kyl ) (heteroaryl al kyl). The term "hal ogen" refers to
chlorine, fluorine, bromne, and iodine. The wedge or hash is only one
representati on of a stereochem cal descriptor. All ster%?ksﬁﬁﬁ?sZﬁhZuﬂ udi ng
enanti omers and di astereoners, are included within Formulas I to V and are
provi ded by this invention. Wen specifbﬁal S isoners are drawn, they are
the preferred isoners. In sone situations, conpounds nay exist as
tautonmers. All tautoners are included within Fornulas | to V and are

provi ded by this invention n, conmpaunds dm nj.stered, sone

net abol i sm may occur. All Pﬁﬁgﬁﬁfﬁpggnﬁﬂgnﬂﬁgﬁﬁggaeﬂbpﬁin Fornulas | to V
and are provi dgueynt MilRy12 Qndaﬁé/_@@frhi%ﬁt-, b¥¥ieRe® shaifled 6 dhsathPsbd EMBOA chdin
shown to cross the bond connecting atons in a r!n?, t hen such substituent
may be bond@¥ingdroghy ta 2@ satoan ateas:  Tigicabplky] greupt welude arathl) isobusrle pentylhe
substi t uentb_wid,be i 1 Ay d 1h € here appears to be several
at ons of t%éwgﬁggﬁ%gﬂéﬁ%QGHg?hﬁgﬁl%gggﬁg%upﬁgggr%g 25 atom then it is the
first atomof the listed substituent that is attached to the ring. Wen a
bond is represented by a line such as "---," this is neant to represent
that the bond may be absent or present provided that the resultant conpound
is stable and of satisfactory val ency. Conpounds of the present invention
are capable of formng acid addition 30 salts (see, for exanple, Berge S. M
et al., "Pharmaceutical Salts,” Journal of Pharnaceutical Science,
1977:1-10) wth inorganic acids such as, for exanple, hydrochloric acid,
sulfuric acid and the like, as well as salts derived fromorganic acids
such as, for exanple, aliphatic nono- and di carboxylic acids or aliphatic
and WD 99150254 PCT/ US98l 26704 -29- 2 4 S E P 2002 aromati c sul phonic
acids. The acid addition salts are prepared by contacting the 5 free base
formwth a sufficient amount of the desired acid to produce the salt. The
free base formmy be regenerated by contacting the salt formw th a base.
Wiile the free base nore may differ fromthe salt formin terns of physical
properties, such as solubility, the salts are equivalent to their
respective free bases for the purposes of the present invention. Certain
conmpounds of the present invention can exist in unsolvated formas well as
solvated formincluding hydrated form In general, the solvated form
including hydrated formis equivalent to unsolvated formand is intended to
be



10 enconpassed within the scope of the present invention. "Prodrugs" are
intended to include any coval ently bonded carrier which 15 rel eases the.
active parent drug according to Formulas | to V in vivo. Exanpl es of

prodrugs iwedegpsacet ates, formates, benzoate derivatives of ﬁa%sggggg and
am nes present in conmpounds of Fornulas | to V. They al so i e 704

derivatives of the am dine or guanine fu ionality and
C(=NR3) NH2 where R3 is selected from CH, QﬁIHZ Cc1l ~ al kgvflsg(? fZﬂg]ﬂle oxy,
C 1 _ 10 al koxycar taaydrm G@clomyP’\fhenny@aaMyd or msatwrateddastni chaini ves

i ncl ude exanpl es wherein NH2 hox and et hoxycar bon The
fol | owi ng tabmc;mvpawnshpmg%m 20 Carkon afomsalapisat praoep] %@cg‘ﬁéreof 20

used in the p n
Abbr evi at i onDégc(?:l&i%P*l m&pk%nn%tpﬁyrcoumrl naPTTacti vated parti al

t hr onbopl astin The term “cycloalkylalkyl” means a cycloalkyl group attached to an alkyl

timeBOCtertiary-butyl oxycarbonyl BOP-reagent benzotri azol -tris(dimeth
yl ani no)Sphospg%/g“pl}fgeremycycloalk%” and ‘ alk)flilgl are as defined a%ove and 1nc? es, for (

hexaf | uor opho d| met hyl
For man de DNBOST RSP e, PRRRFAMAEI, 25aphasAEy Ratl 1) ’
Abbr evi at i onDescr i ﬁ'ﬂmemerm—t-mdmalhylﬁmaans:a emalgmbrmhed rseﬁmataahoeHCI hydr ogen
chl ori deHFhydr ogen fI uorl deHVPAhexanet h ram deHPL ressure
i quid chromat'B DB oM | AP EIRFRS WHERR D,
at nospheric I t SRR Yo i on) V5
gES) mags spec?mggﬁnﬁk%%ﬁ?éegb)sypray:)réN%%@ls%di um%ydroggécfg?éﬁ?_ n: %lgfd;’l :
l'i t hi urliH~Cl asulphoxide, airlsulphdm@dlyﬂml ‘theetbroatkylfl groupgsdnélnde plethoxyarethyti der . t .

or RTroomte ature FAtr rpacetic acid TH hydrofuran TT ~
thronbin tine Eg logethoxyethoxyme ﬁf‘[“?h?‘ﬁ)igﬁ €scl osed herein is

a met hod for preVe"!tHc'i&n@nQ’yP’rrEﬁx‘éééﬁ&antﬁﬁhﬁ:@ate&b'{:}%é&cﬁc A ps)T6aBi C
thronbotic disorder in a maihmal conprising adm nistering to 'such mamal an

ef fective armdu@tcadfonaltmwbmhds opticnallyrgunbstityted with, QH, ﬂ(@llc’(l))?rﬁbh Bealkd).e

useful as anti I h rders
such as venou cglﬁgflgéﬁlagfd’ %%Fﬁ?@om SWB%?t ﬁ@e%g%dﬁégﬁﬁfﬁgﬁ%l?@thcm C
events BUCh aniny,3aphehé sulfokide,dri(0D (dalkyleTopical ringdyf iaclate phenylhephthyl,
conmpounds al so have therapeutic. utility for the prevention and treatment
of conplicati q:henmf&myndnélahthr@enﬁsBmfmedanylamgsme phemyhcsubstimtddphenyly s
shunts and coag a}PfSI es associ ated with cardi opul nonary Bypass or ot her
extra corporeaﬂn §’? We. These conmpounds are useful for preventing or
treating unstable afglBa) “hy iyl et arCAramat e%dlem aﬁséﬁea%%mm%d?@al

di ssem nated i ntravascul ar 99/ 50254 PCTI US98r 16704 - 31

2002 coagul at i wherein/fdrybt andifalkyli aréas defingd ahqvn ansumlndttShqumampmumh ne
pr ot eas have Iso (ﬁ%@mg@nonstrat ed to activate a nunber of different
cell t 16 are useful for the treatnent or prophyl axis of
septic shock and otmtenﬁf‘h&myaé’ymea&ma&ateat&mnmmmoﬁds- grhronic

at heroscl erosis.. The compounds_5 al so have utility in treating :
neopl asi a/ met aRA¥CHC G mﬁxﬁls}jegéﬁ@p@praﬁ@gdméaw%xj%hlﬁ hmem%r s and

Par ki nson' s di r r t. der is

sel ected from sf/eg%ge@s cﬁ 3§§§ itqg?@m?&h r&%ﬁ F%Bﬁgliagﬁ'enbol ism
myocar di al i nfsubstituted, mﬁeoebmhlkyl);fsam CS(alkyl), anmenhalogancaetd ester] affiiddiet es. A
further _enbodi nent of this inventi Ot[ilql s .a pharmaceuti cal 10 formul ati on

conpri sthg a cakpidistaneonldelyde, nifale, %oalkﬂdmtm sulphere, gpifaxider Glofit |
i pi f. f f the |
ol ont o SRV EEhmblAEof R RGBSR, B blFolfpiRd 0"

to, substituted or unsubstituted thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl,

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyridinyl,
pyrazinyl, pyrimidinyl, piperidinyl, pyrrolidinyl, piperazinyl, azetidinyl,

30 aziridinyl, morpholinyl, thietanyl, oyetanyl. Preferred monoydicheterocycles
include, but are not limited to, 2- or 3~ thienyl; 2- or 3-furanyl; 1-, 2-, or
3-pyrrolyl; 1-, 2-, 4-, or 5-imidazolyl; 1-, 3-, 4-, or 5-pyrazolyl; 2-, 4-, or



met hods known to those skilled in the art of organic chemstry. The
f.ol l owi ng 15 general schenes represent preferred routes to provide the
conmpounds of this disclosure. The reactions are typically performed in

sol vents approosedsqt € to the reagents and substrates enpl oyeg }é% |
understood that functionality present in the nol ecul e nust gT ﬁéﬁiﬁt"?‘ol e

with the reagents and reaction conditiopg.proposed. Not I{a%m@p ds of
Formulas | to V falling into a given class may be 20 coZr%a e h sone

of the react isothiazoht 3-i éinor dsathiabely]; 2Sifehor eokazolyli 3n4-a0rd-isexadply);
apparent to thgse I.lled i.n § he of, pr.gani c ,synthesi s, and alfernative
rorhode must b ReT BeEedHs 1At AiareatyERa 3 of 4L Ty BRI -k
prepared by arBushihidiyl;SKN2NSL i 45 BRHEARRISE 1- Qe oP igimg1;nedrroute is
outlined in Séh.erre .11. N\0 99/ 5’02;349 CT/ 529812.6704 L e S lépoz -32
Schene 1 Br B-pigereipyl 1t 2-, or $-apetidinylNt- ar 2-aziridinyd; 2r, 3-, or 4-morpholiny;N O ~ O
V' NONHE2 Hs H.l=.H~H AN N tsy, "3 "3 H3C Step a:

& t ho- pheny| dnlPaMiss 2 oressp il Braprles L gble o peldfbayibfoacet i o 5
acid deri vat ij{gludé§ bahardho lilitdRo,4ndslizM 2 BHAEHIY, JorALéthiendk bé’nzokﬁ‘zo?],s' c
medi um such as aqueous sodi um hydroxi de, which upon warmng to 60C and
t hen mai nt ai neengimdazolylsquinedieyl sisoquinelinyl.3odpreferably 1af2f.0--d$, Hé-pr oduct

3- ( 3br onmopheny 1~ 144 ekrahydro- 2. gul pexal jnone as a precipitate. Step
b: 10 Sinply %ﬁe‘éﬁg‘ﬁg lth%’?é?r’aﬁyd?éfgg}d I'N )Jil’gfe)’%’?h’ghgogi’ ant, such as
di chl oro di cypielhdeBOm 3o4s, I-PEXbr 7®enzdthienyiSy, 4a05%] 64, @r 7dRfizorasslyng in
tol uene, affords the product 3-(3-bronmophenyl)-1,2-di hédro- 2- qui noxal i none,

whi ch My be buti f.80 Gryor T-5enzisnigasplyl; Z-e3 ¢ 152 4-i Lator Srauimpliayl;d-, 3t5 The

aryl brom de jsscanwer!ed. ; orresponding nitrite by, for exanple,
treat ment wi t%’%ogﬁ\gf’ %%ﬁ?’gglh?ﬁn)g' sol vent such as DMF. Typically, the

reaction The term “heteroatom” as used herein represents oxygen, nitrogen, or

sulfur (O, N, or S) as well as sulfoxyl or sulfonyl (SO or SO?2) unless otherwise
indicated. It is understood that alkyl chains interrupted by one or more

15 heteroatoms means that a carbon atom of the chain is replaced with a heteroatom
having the appropriate valency. Preferably, an alkyl chain is interrupted by
1 to 4 heteroatoms and that two adjacent carbon atoms are not both replaced.
Examples of such groups include methoxymethyl, 3-thiomethylpropyl, and |
2-thiomethoxyethoxymethyl.

20 The term “amine” refers to a group such as NH», NHalkyl,
NH(cycloalkyl), NH(cycloalkylalkyl), NH(aryl), NH(arylalkyl), NH(heteroaryl),
NH(heteroarylalkyl), N(alkyl)(alkyl), N(alkyl)(cycloalkyl),
N(alkyl)(cycloalkylalkyl), N(alkyl)(aryl), N(alkyl)(arylalkyl),
N(alkyl)(heteroaryl), N(alkyl)(heteroarylalkyl), N(cycloalkyl)(cycloalkytl),

25 N(cycloalkyl)(cycloalkylalkyl), N(cycloalkyl)(aryl), N(cycloalkyl)(arylalkyl),
N(cycloalkyl)(heteroaryl), N(cycloalkyl)(heteroarylalkyl),
N(cycloalkylalkyl)(cycloalkylalkyl), N(cycloalkylalkyl)(aryl),
N(cycloalkylalkyl)(arylalkyl), N(cycloalkylalkyl)(heteroaryl),
N(cycloalkylalkyl)(heteroarylalkyl), N(aryl)(cycloalkylalkyl), N(aryl)(aryl),

30 N(aryl)(arylalkyl), N(aryl)(heteroaryl), N(aryl)(heteroarylalkyl),
N(arylalkyl)(arylalkyl),N(arylalkyl)(heteroaryl), N(arylalky!)(heteroarylalkyl),



WO 99/ S0254 PCTNS981 26704 33- 1 ~r S E P 2J2 mxture is warnmed to 160C and
mai ntai ned at this tenperature for several hours, typically 12, to afford
the required product. Alternatively, the bromide, or iodide, or triflate is
converted woovsesqitrite by treatment with a transition net w06

pal | adium tetrakis triphenyl phosphi ne and zinc cyanide. The mXxture 1s then

5 warned in a solvent such as DMF, typicahly to a terrp?gtggpoz C for
several hours or until the reaction is judged conpl ete le TLC

Step d: Al kyl M¢lietavoaryl)(hatéroatyl) N(béteroaryd)(hsteronrydalkphs wi t h an appropriate
el ectrophile gnd by t 1 $ion base in a dipolar aprotic solvent.
Typi cal 10 coﬂ@leﬁ%?@’m?@?@ﬁé Iﬁikélisarrpl e, use of a bis-electrophilic
substrate such as ThétdmPraiPRefrarCED)@HII pol ar aprotic sol vent such as
DMF or DMSO and addition of a base, such as sodium hydride. Alternatively,

al kyl ati on can be Ibaterne acetgnef’hefessdaﬁ(r@balbyl &(FP)eyeloatkyhsf er reagent such

ol oy g a habR bR pay s lE CoyeRar G b TR, RPN ALY .y o a1

I mpr oved by toe-@itdréayiatiylof heat, and hence reactions are run at from
0C to 70C. Step e: Treatnent xvlth an am ne, such as
ci s-2, 6-di net hyl pi }Ibﬂthéﬁsmr refersite ¢ gravp suehpeCE@Qalkyleh as 50C af f or ds

L expect ed bl aln ot Bepl AT SRR OISR oL e

the reaction c(s@)@&té@&lyu@@:o)mmt@@ryﬁmylsuch as ethanol, acetonitrile,
or tol uene The product as the appropriate acid addltlon salt IS then

neutrallfzed by the Thederm Gmige” 8% ta g groupssughy ae G(TONH ‘Q)NH?H?Y Xi de,

%It”?p' P ?;EES'eP% ~GhTeselsaleh BB i balp i %ﬁ@u ch cved by
Cemmer atur o, By p B D e n i oA gRoPh e i tri e

cont ai ni ng sulb§tORY@lkyl)(alkyh, CERQIN@tkyhésyclmatkyllhe reaction is initiated by

i sopr opy! et hYTOMAUODE P YBEBRY; TG MGE T EEhosC Nk lake o
Step g:15The am(dg?;qaca ) Ce@&’*ﬂg@@@)ﬂwﬁﬁ?qﬁtﬂdﬁﬁalk@m ypically activated

by the additio anhydri de trifluonmacetic anhydrldeto afford

the O acyl at e@(=@DN®YP10|a¥14Yt!|)§¢Xﬁi@%dkxlb, C(FRNfayelvatiyd)(cxalvatkylatkyDbe i sol at ed
and h may be. CERRSEeRalkyIRENTY QI SRR IMRIAISAT o o or hed i n abet Lo
S en ht The Suhos e g e o a1 ac A or o &
tri 1I‘O | uor oacet i~ %Néﬁycwﬂ%diﬂ)@a{f@amﬁwlh%Q}E(WP&%}W@}%D@%{DM yst such
as Pal \afll UM @EpANEGRdk Sakgrg&:gmgnsctm(wéiaaﬁmﬂayﬁ@m&érb&fyi)y

typically for
C(-O)N(cycloalkylalkyl)(heteroarylalkyl) C(=O)N(aryl)(cycloalkylalkyl),

C(=O)N(aryl)(aryl), C(=O)N(aryl)(arylalkyl), C(=O)N(aryl)(heteroaryl),
C(=0)N(aryl)(heteroarylalkyl), C(=O)N(arylalkyl)(arylalkyl),
C(=O)N(arylalkyl)(heteroaryl), C(=O)N(arylalkyl)(heteroarylalkyl),

25 C(=O)N(heteroaryl)(heteroaryl), C(=0)N(heteroaryl)(heteroarylalkyl),
C(=0O)N(heteroarylalkyl)(heteroarylalkyl).

The term “urea” refers to a group such as NHC(=0)N(alkyl)(alkyl),
NHC(=0)N(alkyl)(cycloalkyl), NHC(=O)N(alkyl)(cycloalkylalkyl),
NHC(=0)N(alkyl)(aryl), NHC(=0)N(alkyl)(arylalkyl),

30 NHC(=0)N(alkyl)(heteroaryl), NHC(=O)N(alkyl)(heteroarylalkyl),
NHC(=0)N(cycloalky!)(cycloalkyl), NHC(=O)N(cycloalkyl)(cycloalkylalkyl),
NHC(=O0)N(cycloalkyl)(aryl), NHC(=O)N(cycloalkyl)(arylalkyl),



sol vent such as nethanol or ethanol. The product is then isolated,
typically by crystallization or via chromatography such as reverse phase
HPLC. An alternative procedure for the preparation of conmpounds of Fornul a

| 15 invol wRyeoidgads shown in Schenme 2, simlar to the procedyr 4
Al amanni Farmaco, Ed. Sci., 1981; 36(5):359 and Ahnad A R, ﬁ é995;
51 (47): 12899-12910. WO 99/ S0254 NHZ ngi_a C N H3C n3~ | 28084

-3s- Z 4 S E P 2002 Schene 2 HONNH N~ N0 ¢c HB NH C 3 n3~ Step a:

Treatment of NRCGI=03NGeydloutkylyheteraryl) NHOE@NGyctualkyd) héteroarylaligani ne 5

TSI N E BT TN RO S NN TR TN Y N L

0 soussed, ", ORI o RINLCIEOI L RSETRIBIR.

outlined in SHhEI(EOIN(cyclodlkylaiklyH(h2tefodvidaliiy] g NHEA=C)Néarel )R ybloalikylalkyl),

5 NHC(=0O)N(aryl)(aryl), NHC(=O)N(aryl)(arylalkyl),

NHC(=0)N(aryl)(heteroaryl), NHC(=0O)N(aryl)(heteroarylalkyl),
NHC(=0)N(arylalkyl)(arylalkyl), NHC(=0O)N(arylalkyl)(heteroaryl),
NHC(=0)N(arylalkyl)(heteroarylalkyl), NHC(=O)N(heteroaryl)(heteroaryl),
NHC(=0)N(heteroaryl)(heteroarylalkyl),

10 NHC(=0)N(heteroarylalkyl)(heteroarylalkyl).

The term “halogen” refers to chlorine, fluorine, bromine, and iodine.

The wedge or hash is only one representation of a stereochemical
descriptor. All stereoisomers, including enantiomers and diastereomers, are
included within Formuias I to V and are provided by this invention. When specific

15 isomers are drawn, they are the preferred isomers.

In some situations, compounds may exist as tautomers. All tautomers are
included within Formulas I to V and are provided by this invention.

When compounds are administered, some metabolism may occur. All
metabolites are included within Formulas I to V and are provided by this

20 invention.

When a bond to a substituent is shown to cross the bond connecting
2 atoms in a ring, then such substituent may be bonded to any atom in the ring,
provided the atom will accept the substituent without violating its valency. When
there appears to be several atoms of the substituent that may bond to the ring

25 atom, then it is the first atom of the listed substituent that is attached to the ring.

When a bond is represented by a line such as “---,” this is meant to
represent that the bond may be absent or present provided that the resultant
compound is stable and of satisfactory valency.

Compounds of the present invention are capable of forming acid addition

30 salts (see, for example, Berge S.M. et al., “Pharmaceutical Salts,” Journal of
Pharmaceutical Science, 1977:1-10) with inorganic acids such as, for example,
hydrochloric acid, sulfuric acid and the like, as well as salts derived from organic

acids such as, for example, aliphatic mono- and dicarboxylic acids or aliphatic and



NH2 Oc 5 10 n3~ -36 M i Nb -~ NOM i N PCTI(JS98/26704 2 ~r SEP
2002 W~1- ' OCH3 N H3C Step a: Treatnent of (2-am nophenyl ~nethyl am ne
wi t h 2-bronp-2-(3cyanophenyl)acetic acid, by way of specific exanple,

af fords twowaisepsxal i none. Typically, the reaction is perfop ﬁjsbé)zt%'
presence of aqueous base with the application of external ati uch that
the reaction mxture is maintained at a.pgenperature of abﬁzegéﬁféﬂﬂz
several hours, typically two. In favorable situations, the product

preci pi t at es atpmatic sylphoieneide Theacid asiditivnsalls are prepargst biticentacting theso be

i sol ated b tract | f.th ] ' . Wi t | th
Lzﬁg?r od [Zgi ﬁzé%‘a%aﬁ%%@fs%cﬁ%i%%éﬁﬁf%ﬁdﬁ% %%féﬁ?}aﬁfﬁ%
SIl1Ca gel. i tcli form wi W
PCTN898IgZG704 -3%62 ~rﬁ%9EeéQ%88ﬂ2a S{Bg{owg: cThQ ient er nedrvgte is then

al kyl at ed wi tthe fice bassamars may diffes fiomythssalh foym) in termsf pbysigalpropentigne by

t t t of ' [ Lt ' ' | h DV
LBt Ot iR OB e Bl B ekl U, 2

by chr omat ogr guapyses OF iRy pradenvimiventioh. 5- di br onopent ane may be used in excess
and the required N-al kyl-brom de isol ated by chromat ography. A separate
step is then requi Fedainsompayrdsiofiheprgpentinyention cangxist iy Hpjodvated form

o7 om de. i n nos e 8 vt ot hARRHE R ol RO EUE P lpibaRY (o
The final st ejcludity eizated forar isiequivalent foainsilvated forimoaridie imehdedwe, beand hence

may be_acconplished by the Etreocedur outlined ahove, by way of an am doxi ne
i nt er mdfli at e, csPMPasse oy 569Pg pfcthe preseit anvgOHAN-anhy dr ous hydr ogen

chioride in an al CophGysd lofidhdedtdGhcide dHldsRRhUY BofdaQaftidf\Bhich

i nternedi ate i mno et Internediate s then treate
source of ammebeases theabtivespaenmumgimcardihgiodormulas I to V in vivo. Examples of

prodrugs include acetates, formates, benzoate derivatives of alcohols and amines
present in compounds of Formulas I to V. They also include derivatives of the

15 amidine or guanine functionality and would include C(=NR3)NH7 where R3 is
selected from OH, NH», C1.4 alkoxy, Cg.1¢ aryloxy, C1.1¢ alkoxycarbonyl, Cg.
10 aryloxycarbonyl. Preferred derivatives include examples wherein R3 is OH,
NHj, methoxy, and ethoxycarbonyl.

The following table provides a list of abbreviations and definitions thereof

20 used in the present invention.
Abbreviation Description
AMC aminomethylcoumarin
aPTT activated partial thromboplastin time
BOC tertiary-butyloxycarbonyl
BOP-reagent benzotriazol-1-yloxy-tris(dimethylamino)
phosphonium hexafluorophosphate
Bz benzoate
CDCl3 deuterochloroform
DMF dimethy! formamide

DMSO dimethylsulfoxide



to afford the required am dine. The substituted al pha-brono phenyl acet axes
used in these reactions are prepared by a nunber of standard procedures,

such as, for exanple, that shown in Sche 4. WO 99/ 50284 PCTI US981 26704
-3 g- 2 ~S E P 2002 Schene 4 C02H cocl=3#=Me0 ~ Me0 co2MZ BrSER 2003 Meo

~ MO ~ O Step a: IVeatfpl d derivatives afs.gRf ed by conversion of the
substituted 5 benzgsﬁ?,’%to t he correspon% chloride with, for
exanpl e, oxalyl chilpguyNgrand catproton miclBkfFmapdeticsreséramcer eated with

et hereal diazonethane. Step b: Rearrangenment with silver oxide in an

al cohol i ¢ sol vent, H&lch as net hasirogeafchiorifie t he honpl ogat ed acetic acid
nmet hyl ester. 10 S C: Functiolgl

| zatd on, of the al pha position is then
achi eved by refluxifig a sol ution >§4f°$‘-’ﬂed‘!e°§&d r in carbon tetrachloride with
N-bronpsucci ni m de HMpAhe pr esenkexagifettiyipldgplicihmidy tiator such as AIBN. An
alternative procedure involves treatment” of acetic acid derivatives with 15

bromine in the pred8iée of phosphighpressure biquid chsomatograpttyor d t he al phabr ono
phenyl acetate in nner typical | | - Vol hard- Zel i nskii reaction.
Al ternatively, the?vrlq?er medi at e %F%rﬁéc%&g%kﬁ'@gt er may be prepared by the
procedure shown inMB(AFEIS.  \WRaSOpBOdhAetRENEOSIIR6Ehesiafo0p 5 ~O a \ -

MS (CI) mass spectrometry (chemical ionization)
MS (ES) mass spectrometry (electro spray)
NaOH sodium hydroxide

nBuLi n-butyl lithium

NH4Cl1 ammonium chloride

Pd/C palladium on carbon

PtOy platinum oxide

rt.orRT room temperature

TFA trifluoroacetic acid

THF tetrahydrofuran

TT - thrombin time

VAZO-52 2,2’-azobis-2-methylvaleronitrile

Disclosed herein is a method for preventing and treating
. acute, subacute, and chronic thrombotic disorder in a mammal comprising
administering to such mammal an effective amount of a compound of Formulas I
. to V. The compounds are useful as anticoagulants for the treatment and
prophylaxis of disorders such as venous and arterial thrombosis, pulmonary
embolism, and ischemic events such as myocardial infarction or cerebral
infarction. These compounds also have therapeutic utility for the prevention and
treatment of complications of indwelling vascular access ports and arteriovenous
shunts and coagulpathies associated with cardiopulmonary bypass or other extra
corporeal systems. These compounds are useful for preventing or treating unstable
angina, intermittent claudication refractory angina, disseminated intravascular



CNBr Br Br OCN\ Ow --~. ~ Il / CN~ OBr Br 5 Step a: In this situation
t he al dehyde, such as 3-bronobenzal dehyde as a representative exanple, s
reacted with nalonitrile in the presence of catalytic piperidine ina
sol vent supip ®spm@yoxane to afford the 2-[(3

br onophenyl hnet hyl ene] mal ononitrile. Step b: 10 5 to 6. St SCE’:USR@“Z@'

Epoxi de formation proceeds readily wth _gpnmercial bl each ﬁt’t aSEP Q{]UZ
Treatment with hydrobrom c acid in nmethanol then affords the required

met hyl 2. br ongpagulaietrandwehlan phi)dupasfdibein. Since thretbiteand seite pobtedsgsir obr omi ¢
acid in the apbsence of an al coholic solvent then affords the correspondi ng
aci d deri vat i e ajgothern dempnstistedtaqghivate pap ﬁ’éOfc‘gﬁjﬂﬁnéF%}Lt)@FS’ﬁh‘isFi les to

am di nes are | I ;né':fi ' '

chloride in a@@%&%ﬁ%hﬁ%@f {/O-e;rﬁ @gﬁcﬂ;‘%ﬁ{;&t‘{éﬁl (l)r rgeéfo%ﬁgktﬁgo%%dggﬁﬁer

hydr ochl or i deinflainesatory responedisatieas stuee drivhroric atherdclerdsis. Shecompoiindsnmoni a,
for exappl e, nia jn methanol, or .a nium chl oride, or ammni um

acet at e,gp and HFRNFHEULIIG T Gealng repplasiNime S S GOSN BN - ~0- 2

4 S E P 2002 : d L (H nitrites, in
ag:ﬁgﬁgﬁé?ﬁﬁgﬁﬁﬁ%ﬁ?s&?s Al kA h{%ﬁrggétﬂéefblﬂ odh@enitrites, |

tum are avai or exanple, a palladiu yzed cross-coupling
reacti on w t hthforilidddiscdereinselécted fronsvenatsthrgrabosis) artesial thesthbakie, hat may be
enpl oyed to 5 'ﬁre are conpounds of.. thi i.nventioa.gtnd is simlar to that
reported by HB T'\an‘é/te olism, myegardiakipfpretien, cerebjajdptarchipn, 8Rgiua.€ANGET AN Ki r k

et al. J. O ganddigkBtes. AORRtherémbatfimentIHBRENENOK ifa Pharkledtidal O

10 formulation comprising a compound of Formulas 1 to V administered with a

diluent, excipient, or carrier thereof.

Preparation of Compounds of the Invention
The compounds of Formulas I to V can be prepared by any of various
methods known to those skilled in the art of organic chemistry. The following
15 general schemes represent preferred routes to provide the compounds of this
disclosure. The reactions are typically performed in solvents appropriate to the
reagents and substrates employed. It 1s understood that functionality present in the
molecule must be compatible with the reagents and reaction conditions proposed.
Not all compounds of Formulas I to V falling into a given class may be
20 compatible with some of the reaction conditions described. Such restrictions are
readily apparent to those skilled in the art of organic synthesis, and alternative
methods must then be used.
Compounds of the present invention may be prepared by a number of

synthetic sequences. One such preferred route is outlined in Scheme 1.



b NH\ Ph N~ Ph HO ~HO10 Step a: In this situation a natural or
unnatural am no acid, such as L 15 20 phenyl al ani ne,

2-am no- 2-[ 2- (benzyl oxy) 5-cyanophenyl Jacetic acid is corrbl ned with an
ortho fl ugy®sdidesgoenzene in a solvent such as ethanol wth gi base
such as sodi um bi carbonate and the m xture heated. Advanta %kg?{z e VI tro
benzene substrate is substituted para to,the fluoro substit

exanpl e a carbonet hoxy substituent such “#%7at the addition reaction W|t

am no acid (or peptide derivative) magcRemeged at a | ower tenperature. St ep
b: Reduction of the vitro substituent to afford an internediate aniline my
proceed by way of hydrogenation over a transition netal catalyst such as
pal | adiumon WD 991 50254 PCTN898/2704 2 ~r S E P¥*2002 -41 carbf i
sol vent such as water and base g a1 bi car bonat r exanpl e).

i ntranol ecul ar At i on then ds, RONNDNE l'izag ony ford
the required i r‘f‘edl.a&e. di hydra-dui @ i Npne. cgeﬁ?; Tr €éat nent of
t he di hydroquin ne w N0 dant sb af f

i nt ernedi ate qui noxal I’none, Whl &h may then be gl aborated as dkscribed in
schenme 1 to afford, for exanple, the desired factor Xa inhibitors such as
3-(4-5-[(2R 6, S ~-2, 6-di net hyl t et r ahydr o- 1 la
(2H) - pyri di nyl ] pentyl - 3- oxo- 3, 4di hydr o- 2- qui noxal i nyl ) - 4- hydyoxybenzenecar b
oxi m dam de. 10 Conpounds of the present invention are further
characterized by thein, abnbity to ipgl it the catalytic activity of factor
Xa, which is demonstrafed in the assay afYfol | ows. P
invention may be prepg o for assay di ssol vi ng

§o|ut|ons rangj ntrati ons m 1 tq 18
T . 3 f Ry
det er ni ne the y.-g4—s ation enemst
B X woul d b

chronogeni ¢ or

2

sol ution containing a test conpou d and factor ; the resultl g catalytic
activity of the enzyme is spectrop otonetrically eternlned This assay is
wel | - known to those i1§d in the t is co nl §Pused to term ne 20
antithronbotic activi The conpounds &f the preseqt.{nvention be used
as anti-coagul ants |n |tro or ex vivqg as| in the cas contact a€tivation
with foreign throntg surfaces,c as is fp M1 tubing used in

ext racor por eal shunts The corrpounc?s of the invention may al so be used to
coat the surface of such thronbogenic

Step a:
Ortho-phenylenediamine is treated with a suitably substituted bromoacetic
5 acid derivative, such as 2-bromo-2-(3-bromophenyl)acetic acid, in basic medium,
such as aqueous sodium hydroxide, which upon warming to 60°C and then
maintaining at this temperature for 30 minutes, affords the product 3-(3-

bromophenyl)-1,2,3,4-tetrahydro-2-quinoxalinone as a precipitate.

Step b:

10 Simply treating the tetrahydroisoquinoline with an oxidant, such as
dichloro dicyanobenzoquinone (DDQ), or lead tetraacetate, and warming in
toluene, affords the product 3-(3-bromophenyl)-1,2-dihydro-2-quinoxalinone,
which may be purified by, for example, recrystallisation.

Step c:
15 The aryl bromide is converted to the corresponding nitrile by, for example,
treatment with copper cyanide in a solvent such as DMF. Typically, the reaction



25 conduits. To this end, the conpounds of the invention can be prepared as

| yophi | i zed powders, redissolved in isotonic saline or simlar diluent, and .

added in an anmount sufficient to maintain blood in an anticoagul ated state.
The t her apawidozemagent s of the present invention may be adm g' pSsk-gl one
or in conbination with pharnmaceutically acceptable carri emt—?@% gg rtion
of 30 each carrier is determned by the_galubility and ch cel of

the conpound, the route of administration, and standard pharnaceuti cal
practice. For mixtureisavarmedto 160°Cand amaintaingd 9t this-tomperature riseveraligurs, 42t he

conmpounds may, be nj.ecte renterally: .this being. intramuscul arl

i ntravenousl yfyp&ﬁahg L}g_c'(?t %@Hkﬂ un‘%fr%ggqcérfglé?ﬁﬁ“%ym%?ﬁ @'PF‘A‘E?’ Sﬁfod%/‘#e
conpound May BerriffdsicBnvdiedfto B mifrilé b reAttheaPivith a WaRisiG oM hiditdl] figh @k her
solutes, for exanple, sufficient saline or glucose to make the sol ution

i sotoni c. Thepdladpun teteakistyiphenyiphosphing andezineicyanidel Yhe mixthre isdhem of
tabl et s, capsul es,,or granul es cquatai ni sui tabl e _exci pi such as
starch, 31 act obaintg e S s8ch TR, Bpdng i Rl R SE Toredie

adm ni stered Rolh o Ghtal thy rdabtiddR jhded cBmplet By <er HanlphrEDE@es i n whi ch each
active ingredient is mxed with sugar or corn syrups, flavoring agents and
dyes, and then dehydrated sufficiently to make the m xture suitable for
pressing int osgegd_sol id form The conmpounds may be admi nistered orally in

the form of solutions which may contain coloring and/or flavoring agents.
Typi cal fornul ati oAdkylation isdypically dchievediby treathentwish apepproptiatey wei ght  of

an invention ¢ 0 . The amo of ,inventign compound to be utiJized to

prevent and tF@%"R%@HEWi‘E? a(?(ﬁﬁqrbgf;asbqsg s ﬁa’cmmcmvﬁw' i%é’p‘@flf ective to

preventjoor tr esidifid}e iASuae)Tot &iagipleVubdOfd bis 2Metrophilid sssaRieRCE a$i de

effects. Such effective anounts will be from about 0.01 nig/k to about 500
r M&g(p

ng/ Kg, pref er ddrdibromenentana in a dipglatr gprogic splyent spop asgMi0 andins wil |
determ ne the_ pt.aci a t ' ' ich will
be. st sui ¢ aBfiohEEs AR ARy Y bl HRHAR ARIARRRLGABERARE] 1 T e
particul ar coaghieved tohthe additibn ofid ghisetransfehreagan ageh d3Qnratyyla@menivnt h t he
particul ar patient under trea nt. VWien the conposition |s adm nistered
orally, a lar&ib sa%ﬁdl?wy{gqletixﬁgmm%%gﬁ@ em %)’b‘?gc%\i’ﬁ? Sﬂg!‘ fquired to
producq st he sgpfumldifslidé Reastiifidtediatd tyicalPlrhfrovatBythk appBéatRf of heat,
parenterally. To further assist I n undérstanding the present invention, the
f ol | owi ng nona@dhénce] teactipnsyasemines from 8Wtto T08€t or Xa i nhi bi tory conpounds
are provided. The foll ow ng exanpl es, of course, should not be construed as
specifically limting the present invention, variations presently known or

| at er devel op&tep evhi ch woul d be within the purview of one skilled in the

art and considered, to fall wthin.the scope . .
reatment with an amine, such as I?:13-2,6-d1methylp1pendme at an elevated

temperature such as 50°C affords the expected N-alkylated piperidine. The amine

20 may be used as solvent, or alternatively, the amine may be added in stoichiometric [

proportions and the reaction mixture refluxed in a solvent such as ethanol,
acetonitrile, or toluene. The product, as the appropriate acid addition salt, is then
neutralized by the addition of base such as aqueous potassium hydroxide, and

isolated by extraction with an organic solvent such as ethylacetate.

25 Step f:

Conversion of the nitrile to the hydroxyamidine is achieved by allowing
the nitrile to react with hydroxylamine in methanol at room temperature.
Typically, hydroxylamine hydrochloride is added to the nitrile containing
substrate at room temperature, and the reaction is initiated by the addition of base

30 such as potassium carbonate or diisopropylethylamine.



of the present invention as described herein. The preferred conpounds as of
the 30 'present invention are synthesized using conventional preparative
steps and recovery nethods known to those skilled in the art of organic and

bi o- or gani wyoMobasi s, whil e providing a new and uni que conty | r the
overall synthesis of each conpound. Preferred synthetic roﬁéﬁ%@}‘;‘ﬁ

internedi ates involved in the WO 99150264 - 43 PCT/ USQS@?Z%% zﬁgi E P
d

2002 synthesis, as well as the resulting anti-thronbotic t he
present invent3temg: fol | ow. EXAMPLES I n general, evaporation of reaction

m xtures was carri out.. hy. 1O Ll ' room
tenperature 18C to%lrdgg ee#‘glg?geg}l?%d#gg?gﬁ&%gs %ﬁﬁf““ O‘F g(é‘é&'&l@the

Chr omat ogr aphyaddftionf cftaeeti/arhy drigsls fiiflabfaseticanhydridedo affordthieddasylated, wer e
general ly perfornmed on Merck Kiesel gel. Reverse phase purification via high

pressure | i quid Qtrldwarearshdpiniermeginte) whichmayheiselated or liernativelypsadhds, was
per f or on G. e I i r.adh . el ugion of
wat er 2% ace%#?%l?ﬁg{e§§3%§?%?ﬁ§d h§ﬁlﬁ ’rslt ér}%gaﬂglgl? ?(l:)gam g.ﬁ{k?hgé’f H?al
product s di splreswaionuweitle Bd/Cnis pexformedria aoetzranhydridédicetipacitly ar teifldoroasatic
spectra consistent .wth their.assigned structure. Internediates were not
typically ful IﬁX&%&%ﬁ%ﬁ%ﬁu%ﬁ't heir purity was routinely assessed by
HPLC or thin |ayer chromatography. EXAMPLE 1

3-[3- (Am di no) hegyl ]-1-{5-((2R, 6. S~ 2, 6-di met hyl hexahydro-1 pyridi nyl]
pentyl }-1, 2-di£f§ﬂ 0- 2- qui noxal i none Step (a): Preparation of

Gio NONOE H 2 s SRt IR i BT ARG acld, ir Pfogbitede 7 o= T
mol ) wH addeatid,and treatgd eithsa fraiition)metel catalysh sush as Palledintdispersaicorn 0. 67 g,
16.8 mmol ). Orcga%)on and is then hydrogenated briefly, typically for 1 to 12 hours, at 50 psi,ina
solvent such as methanol or ethanol. The product is then isolated, typically by
crystallization or via chromatography such as reverse phase HPLC.
An alternative procedure for the preparation of compounds of Formula I
15 involves that shown in Scheme 2, similar to the procedure of M.C. Alamanni
Farmaco, Ed. Sci.,1981;36(5):359 and Ahmad A.R., Tetrahedron 1995;51(47):

12899-12910.



WO 991 50254 PCT/ US98/ 2G704 -~- 2 ~ S E P 2002 phenyl enedi am ne ( 1.82 g,
16.9 mmol ) was added and the m xture transferred to an oil bath at 60C ',
After 30 mnutes, the solid that had separated was coll ected, washed with
wat er, andwplygmessi ed under vacuum Recrystallization from g @gﬁn

wat er afforded the required product (2). 5 (APCI Ms) 303 and na

14H 11 N201 Br 1: Found: C, 55.27; H, 3.45% N, 8.94. RGQUI23d§1EP %@%7 H
3.66; N, 9.24. 1 H NWR (DVsSO, 400 MHz): 810 47 ( 1 H, s) s),
7.46 (1 H d, 10 J = 7.7 Hz), 7.28 (N%hemE2 6.8-6.6 (3H, n), 6. 60 ( 1H,
m, 4.96 ( 1 H s). Step (b): Preparation of

3- (3-Bronophenyl) -1, 2-di hydr o- 2- qui noxal i none 2 3 To (2) ( 1.73 g, 5.7
nmol ) in toluene (50 nL) was added 2, 3-dichl oro- 5N6f NH HoN<_NH

di cyano- 1, 4- benzoqui none {DDQ } ( 10 g, 5.7 nidl) '

refiuxed 15 for 3 hours, cool ed, d~t hen f||tere

triturated wt t hempl to ffwd yticallypu pr oduct .14 g,
66% . (APC D1 and 3 14H9 o] 5796; H,
[ 9 30. d (DI\/SO 300

2.88; N, 9.15.

’ o ' N
Miz): 8 12.62 ( 1 )__8q46 anqB 27 1° . 7.80 (
1H d J=28.0H),N7.66 (1 7 40 H, ; 7.29
(2H, m. WO 99/ 50254 8T/ US9 267 -~5 2 ~ zoo Step

Preparation of 3-(3- Q//ni}jhenyl) 1 6ydro 2- QUI:(%I none Br
N
HyC H3C

Step a:
Treatment of [N-5-(2,6-dimethylpiperidyl)pentyl]-ortho-phenylenediamine
5 with methyl 2-(3-cyanophenyl)-2-oxoacetate in, for example, ethanol affords the

expected quinoxalinone.

Steps b and c:
Similar to the procedure discussed in Scheme 1 the nitrile is converted to
the corresponding amidine.
10 An alternative procedure to prepare compounds of Formula I is outlined in

Scheme 3.



3 4 To the quinoxalinone (3) (0.581 g, 1.93 mmol) in DVF (4 nL) was added
copper ‘(I ) cyanide (0.343 g, 3.82 nmmol) and the m xture heated under
nitrogen in 5 a seal ed tube at 160C for 12 hours. The m xture was cool ed,
di | uted wwaomsopsd acetate (50 ni), and washed with aqueousp@ ,rgéygté@
hydroxide (2 x 10 nL). After washing with brine, the organic”plias S
dried over magnesi um sul fate and then evgporated in vacuo é E(FI‘Q

(0.316 g, 66% . | H NVR (DVMSO, 300 MHz): 8.76 ( 1 H brs), 827 ( 1 H,

dt, J =8.4 Hz), 7.95 10 (I Hd,J=7.9Hz),7.82(1H,d,J=7.0H),7.69(IHt,J=8.1
Hz),7.51 (IHt, J =1.3 Hz), 7.24 (ZH’Scmeme3 WD 99/ 50254 PCTNS98/ 26704 2
4 S EP 2002 Step (d): Preparation of

1-[ 5-Bronmopent yl ] - 3- (3-cyanophenyl ) -1, 2-di hydro-2 qui noxalinone CN N\ \ N O
H4 Br To (4) (0.39 g, 1.58 mmol) in DW (3 nlL) was,added sodi um hydride 5
(60%in oil, 0.070 g, 1.75 nmol) and then 1, 5-di br gtbpent ane (0.65 nm_, 3
equiv.). The m xture was stirred at OC for 6 hoursAdiluted wth water (20
m.), and then extracted iMf'o et hyl acet at e After washing with

bri ne and dryi ng over~yaghHsi um sul f at I 5} (0.287 g, 46% was

i sol ated by chromat(p | uapt 80% He;ane in ethylacetate
cyanophenyl Jqui mMéxalOne was al so i sol ated

(a less polar 10 cdjpoynd:

2-[ (5- bronopent yl ) ox

(0.179 g, 29%). 1 H NWR O, 300 Miz): fiHg8.64 ( 1 H m, 853 ( 1 H,

dt, J =80Hz), 799 ( 1 H dt, J =7.8 H), 7.93 ( 1 H dt, J = 7.8 Hz),
7.68 (3H, m, 7.40 ( 1 H m, 4.30 (2H, t, J =7.3 Hz), 3.54 (2H, t, J =

6.8 Hz), 1.87 (2H, m), 1.71 (2H, m), 1.52 (2H ). 991 53354
PCT/ US98/ 26704 - 47 CN m EIQI%Z

I\|de 1\|/Ie

N N

c
X -~ X
N 0] N 0]
CH, CH,
N N
HsC HaC

P Step a:

Treatment of (2-aminophenyl)methylamine with 2-bromo-2-(3-

5 cyanophenyl)acetic acid, by way of specific example, affords the quinoxalinone.
Typically, the reaction is performed in the presence of aqueous base with the
application of external heating such that the reaction mixture is maintained at a
temperature of about 60°C for several hours, typically two. In favorable situations,
the product precipitates directly from the reaction mixture. The product may also

10 be isolated by extraction of the reaction mixture with ethylacetate, and the
required regioisomer is isolated by crystallization or chromatography on silica gel.

The predominant regioisomer is that drawn.



2 4 S EP 2002 Step (e): Preparation of
3-(3-(Cyano) phenyl ]-1-{5-((2R b5~-2,b " '
di met hyl hexahydr o- 1- pyri di nyl ] pentyl }-1, 2-di hydr o- 2- qui noxal i none CN N N O
Br 5 N Mewio dmse28) (0.285 g, 0.72 nmmol) was added 98/26704
ci s-2, 6-di net hyl pi peridine (5 n), and Eﬁh]en the m xture wascg St at 50C
for 16 hours. The m Xt ure was evaporate n vacuo to affo ed
product (6) syfficiently pure for subsequent reactions. zél Sﬁ.ﬂpm

WO 991 50254 5981 26704 2 4 S E P 2002 -as Step (f j: Preparatl on of

3-[ 3- (Ani di no) phenyhd mﬂer{xﬁdnh(eﬁRﬂfeﬁﬁl%lﬁecﬂWﬁtﬁI foy bhanplbyu(snbﬂoweh@u)nyl}
pentyl} 1, 2-di hydr o- 2- qui noxal i none 6 7 To (6) (0.10 0.24 mmol) .in

et hanol (5 m%ﬁ:ﬂa@e@mm%hwwm @erg)m mwﬂh@n&m&ygnde@e mol )

©
and then diisppr I e was stirred
at roomtenpe?gqlg%sﬁ%'h%l@% f‘(s? an(?rtohen ekt &;ﬂ{n@@ mn]""telg gﬁh&’ acetate (50
L) frog amoriisiRome &¢isefardted Bl throfifatciiraphyb Alteganieély, 1 5Jdﬂarbﬁhb?éﬂf§|§i§ ate
am doxi me was 1solated by evaporation in vacuo. This process affords 0.08 g
of intermedi anay bejpsed:in gxcess andtherpqpired déalkikbromide iwbal lty 18 5 ~m 4.6 mm x

25 cm el ut ed Qtograghytﬂ rsg)agite E%b\(fsﬁﬂl.%ﬁ 6&@{}?)& ?Jr {:«?ﬁ'uﬁfthe( 151% Jdeo fo

trifluoroacetfe aci a ordacer e ae1d in
acetonitril e, example, etﬂ-dmenlﬁylb@eﬁﬂinéoriﬁs hrax(sfor)nah@n 19ackikeved by heatingatier 23

m nut es, rowratelSnL/%pé‘M (MS APCl) 461. The

ami doxi e (0. oremige ipneat2.edime IH‘E’F"‘QH@ED@“’&BV&“{“"Q 80°§- and treated with -
acetic anhydride (5 nL). After 15 1 hour, the m xture was evaporated in
vacuo to afford the acetyl ated internedi ate 0.09 g, HPLC. RT = 11.79 mn.
(Beckmb® 23538®pC: 18 5 ~m 4.6 nmx 25 cm eluted with a nmixture of solvents

SO uor oscet i ¢ e The FRAl ety S bSio o the A Bffint, dobnlnde ©
10:90 (i):(iima9we &cc?)&;pnsned Bsthefprévkdin@icutlined abbid]ibyub#y, of an amiddxdmeM) . N

Me~ N M wo 99isozS4
intermediate, or by treatment of the nitrile with anhydrous hydrogen chloride in an

alcoholic solvent, such as methanol to afford the intermediate imino ether. This
15 intermediate is then treated with a source of ammonia, such as ammonium acetate

to afford the required amidine.

The substituted alpha-bromo phenylacetates used in these reactions are
prepared by a number of standard procedures, such as, for example, that shown in
Scheme 4.



-49- 2 ~t~~~~ Trifluoroacetic acid (5 nL) was added to the acetyl ated
ihtermediate (0.09 g) and then palladiumon carbon (20% (0.04 g) was
added. The m xture was evacuated, and then a hydrogen ball oon was attached.
After 16 W99850284he mi xture was filter ed, evaporated, and pper/isssdeton
reverse phase HPLC (Vydac 218TP 1022 5 G,8, eluted with a nIL;SErE f

sol vents consisting of (i) 0.1 %trifluttacetic acid in waten 3&02)
0.1 %trifluoroacetic acid in acetoni gehdnfe49radient profile 95:5 (i):(ii)
to 60:40 (i):(ii) over 90 mnutes, flowrate 20 niL/ m nute, ~. = 214 nM and
was | yophilized to give 23 ng of product (7) as an oil/solid. 1 H NWR
(DVBO, 300 MHz): 8 10.4 ( 1 H, bs 025}_&36 (2H d J -&éll Hz), 9.10 10 ( 1

H brs), 8.57 ( 1 H d, J = 12 (1 H dt, J =
7.9 Hz), 7.91 ( 1 H t, Hz)-7—-8->26 rr) aba (2H t, J=7.0
., 2.80 .98-1.4 (16H, m. (APCI

Hz), 3.40 (2H, brd), 1%4
M5) 446. HPLC. RT = 874Y m n. (Beclanan 328 C 18 5~m4.6 mx 25 cm
eluted 15 with a m xture of solvents conS|st|ng of (i) 0.1 %
trifluoroacetic acid in water, g:? 0.1 %trifluoroacetic acid in
acetonitrile, gradient proflle 80: l\? (i) to 10 X0 (i):(ii) over 23
mnutes, flowrate 1.5 nLlm
3-(4-s-[ (2R, 6S~- 2, 6-di net hy pentyl - 3- oxo- 3, 4
di hydr o- 2- qui noxal i nyl ) -4-h < 5 Step (a):
Preparation of 2-(bené®Xy)=5~br onobenzife ) dehyde 25 8 9 WO

99/ S0254 PCT/ US98l 26704 o- 2 ~ SEP z~~z S- Brom)sal i cyl al dehyde (8) ( 100g,
496mmol ) was dissolved in EtOH (300m.) 5 10 15

' Step a:

te,

Acetic acid derivatives are prepared by conversion of the substituted
5 benzoic acid to the corresponding acid chloride with, for example, oxalyl chloride

and catalytic DMF and is then treated with ethereal diazomethane.

Step b:
Rearrangement with silver oxide in an alcoholic solvent, such as methanol,

affords the homologated acetic acid methyl ester.

10 Step c:
Functionalization of the alpha position is then achieved by refluxing a
{ solution of the ester in carbon tetrachloride with N-bromosuccinimide in the

presence of a radical initiator such as AIBN.

An alternative procedure involves treatment of acetic acid derivatives with
15 bromine in the presence of phosphorus tribromide will afford the alphabromo
phenyl! acetate in a manner typical of the Hell-Volhard-Zelinskii reaction.
Alternatively, the intermediate alpha bromo ester may be prepared by the

procedure shown in Scheme 5.



and a solution of KOH (27.8g, 496mvol) in H20 (80nL) was added. After
stirring at anbient tenperature for 30 mn, benzyl bromde (71.2nL,
596nmmol ), which was previously passed through a plug of neutral alun na,
was added.WOH98/50254ul ting mi xture was warmed to reflux for 1p&rrugégehisch
time a colorless precipitate forned. Afteg. cooling to anbi est e re,
H20 (SOmM.) was added and the title corrpoﬁ%d was filtered. ?t‘* Sﬁg’s%w
with H20 the title conmpound (9) was réshemeal |ized fromEtOH to give 122g
(85% of a colorless solid. 1 HNW (400 MHz, CDC13) 10.46 (d, 1 H); 7.90
(d, 1 H); 7.56 (dd, 1 H); 7.30 (m SH); 691(d 1 H,; 514 (s, 2H). M
292(MH), 261 (M CHO HPL& 20~45min. (95% . -8 ICN) + 0.1 % TFA to (
10% H20 : 90% CH3CN) H % TEA oa/e; 22 n a Myadecb218TP54 C 1 g
Colum Step (b): Prepa on of [ 2-(be
hydr oxyacetonitrlle OBn OBn O—l I ~CN Br Bf 9 10 20 25

2- (Benzyl oxy) - 5- br onobengenecar bal dehyde (g (20g, 69mmpl) was dissolved in
MeOH (1 SOnl) and was then foll owed by the addition of pot assi um cyani de
(20.1 g, 308mml). Acetic acid (6.3n, 109mmmol) was added dropw se over
20m n at anbient tenperature. The resulting m xture was stirred at anbient
tenperature for 3h. Acetic acid (2nL) was added and e m xture was stirred
for an additional Ih. Addltlon acetic acid (30m) a(g d and the

m xture was diluted w t RO . 3 reduced
pressure, the aqueous r{a5|d e S extr Wi 1 3x100m.). The

conbi ned organi cs were wagtted wiGhh brine and dr MySO04. Filtration
and concentration left a pale WO 991 50254 PCT/ US98/ 26904 -s 1- 2 4 SEP
2002 yel |l ow 0il, which waBr without further purifiB&ation. The title conmpound
(10) could be isolated in pure formby gradi ent colum chromatography ( 10
to 20% Et OAc in Hexanes). 1 H NWR (400 MHz, CDCl13) 7.53 (d, 1 H); 7.24 (m
6H); 6.86 (d, Slepd; 5.52 (d, 1 H; 5.13 (s, 2H); 3.38 (d, 1 H). M 199, 201
(MBn-CN). HPLC 5 10 15 20 25 20.40nmi n. (95% H20 : 5% CH3CN) + 0.1% TFA to
(10% H20 : 90% CH3dnhisisitnationgheraldehyde, sponas3-brrmeobepealdehydeaspss C 1 g

Col um 3tep (¢l nyl]-2
hydr oxyacet ate pfﬁf B%ﬁl% Me,% é@%ﬁ&t@é&gﬁﬁ%ﬁé#@?ﬁ%ﬁe QF&HB%@

2-[ 2- (benzyl opy@mﬂuicnmmplveﬂﬁu];has&ipdmm«pafferd)diem[(]i-e (10), from above, was
di ssolved in drou i 5 ether (25nm) and MeOH (6nL). After
cooling the m%?f'ﬁ ?;‘?‘Yﬁpeléé %ﬂé’%@%t ed with HO gas and warned to

anbi ent terrperature. A precipitate formed and the m xture was stirred for
1.5h. [If the m xture becane too viscous to stir, anhydrous ether was
added]. The réé??ﬁ?'on mxture was diluted with ether (200nL) and filtered.
The col orless solig Wﬁe‘i@ﬂlﬁﬁn‘ﬂr&&e&tFéﬁ&ll)aﬁﬁh%ﬁﬂxe?éal'lﬂeacﬁ%aiﬁ 4fd was
suspended in H20 (60nmL) and di oxane (60nm.)” and stirred vigorously for
approxilbat el y 40 6. The reaction is conplete when all solids have di sappeared
and an oily residue remains. The nuxture was poured into H20 (150nmL) and
extracted with Et OAc (3x100nL). The conbi ned organi cs were washed with
brine and dri édemster MyS04. Filtration and concentration yielded the crude

) coul d be.i sof at ed i Sk Byiohy ik Bl n meibinel Bip ARy b GoSBRBA T
Hexanes) . 1 H dRI(24Bi0mid-2-(3-SRGpheRy Haceate; ltbrnafivel, userof hydfbbromic acid

in the absence of an alcoholic solvent then affords the corresponding acid

15 derivative.

Alternative procedures for the conversion of nitriles to amidines are also
available. Treatment of the nitrile with hydrogen chloride in an alcoholic solvent
affords the corresponding iminoether hydrochloride. These intermediates are then
treated with source of ammonia, for example, ammonia in methanol, or

20 ammonium chloride, or ammonium acetate, and the mixture is stirred and



WO 99/ 50254 pcrros9sn6~a4 -52- 2 ~ S E P 2002 5.32 (d, 1H), 5.90 (ABq, 2H),
3.70 (s, 3H), 3.63 (d, 2H). M5 352(M+). HPLC 17.Sm n. (95% H20 : 5% CH3CN)
+ 0.1 %TFA to ( 10% H20 : 90% CH3CN) + 0.1 % TFA over 22mn on a Vyadec
218TP54 Cwogy/sisairm 5 Step (d): Preparation of methyl PCT/US9826704

2-12-(b I 5-b h '] -2- tate OBn OH OBn I
T R 11 12 Dimtiyl sl fox i 12, ant. 164m£ﬁ“§5?2£@2d
low y t |yl I 7.

(100m) ot - ielotfnlestith, ooy BEINAR 1 uttes BuTIRE SRS c i

A sol ution offomeaimple, 2 galladinancadipaed)créds+couplirparendtiondvity n(@Vpcet at e (11)
(68.6mmo1l) in CH2Cl2 (60nL) was added via a cannula. After stirring the

m xture for 30m n at -78C triethyl am ne (47.8nmL, 343mmv1l) was added and

the m xture was aI war t nt era Af t er stirring
the mixture for rfgq"IéWFp? ‘S?I’ﬁﬂ II’F&H‘HI?PI"SI Pro (200nl).
The |ayers “@i&aﬁ@@&ﬁﬁ&ﬁﬂs AP thid Iiﬁe:ﬁﬂiﬁedﬂdis gy to'@ist répSHRrb fﬂbﬂeﬁt%c
(3x100nL). The conbi ned organics were washed with brine and dried over

MySO4. After Jodmeorthem.iSon., 199% 7di 1445-2bpod Kdrk e 2). Mm@sg.rGhamyt 1865 34d from
Et OAc/ Hexaml\a/a?go yield 13.59 (60% from al dehyde) as a 20 colorless solid. 1
H NVR (400 ;CDCI3) 7.99 (d, 1 H); 7.65 (dd, 1 H); 7.40 (m SH); 6.95
(d, 1H); 5.06 (s, 2H); 3.34 (s, 3H). M5 Skhemed53(M+). HPLC 22.6mn. (95%
H20 : 5% CH3CN) + 0.1% TFA to (10% H20 : 90% CH3CN) + 0, 1% TFA over 22mn
on a VWadec 218TP54 Cl g Colum 25 Step (e): Prepdatation of

3-[ 2-(benzyl oxy) - 5- bronophenyl ] - 2( LF~- gni noxal i qone NB 10 WD 99150254 -53
\' NH2 NH2 Br O MeO a

Dl

Ph

N H
AN N
Ph c Ph
r———
N ° N 0

; In this situation a natural or unnatural amino acid, such as L-

10
Step a:

phenylalanine, or 2-amino-2-[2-(benzyloxy)-5-cyanophenyl]acetic acid is
combined with an ortho fluoronitrobenzene in a solvent such as ethanol with

15 additional base such as sodium bicarbonate and the mixture heated.
Advantageously the nitro benzene substrate is substituted para to the fluoro
substituent, with for example a carbomethoxy substituent such that the addition
reaction with an amino acid (or peptide derivative) may proceed at a lower

temperature.

20 Step b:
Reduction of the nitro substituent to afford an intermediate aniline may proceed

by way of hydrogenation over a transition metal catalyst such as palladium on



13 Methyl 2-[2-(benzyl oxy)-5 bronmophenyl]-2-oxoacetate (12) (7.0g, 20mmvol)
was dissolved in MeOH (60nm) and 1, 2- phenyl enedi am ne was added (2.2g,
20mmol). The m xture was warmed to reflux overnight, at which tine a

perci pi t a0 9¢1502840r med. The mixture was cool ed to anmbi ent tRHPESRbEG and
H20 ( 1 Onl) was added. The product was filtered and washed with a snall
anount of cold MeOH to yield 7.7g (94% {f the title conpdidd § P)ZE@Za
colorless solid. 1H NVR (400 MHz, DMSO) 54(5 Il H; 7.73 ( , 7.65
(m 2H; 7.2 ; HPLC
24, 1mih. (5ot AL s Wtk and bl Gy Bieashinatt o UMY . 0. 106
TFA over 22niRapmid madyﬂcmtarzy&mﬁnn then pgoc@eis, mpon;neptrabz?tmrprce@rdtth@n of

4- (benzyl oxyr 3- (3- £LQ-.2 15 l'i nyl)benzenecarbonitrile Br
PR DY abared ifersediale LF iR amBABEAE Y00 T VT N o
HCN/ \ N\ / OBn N OH 14 3-[2-(Benzyl oxy) - 5- br omophenyl ] - 2(

11~- qui noxal |$:one (13) (20.4g, SOmvol) 20 was dissolved in anhydrous DWVF
(200nL) and t Y6R ¢ Zn(CN) 2 (3.52g, 30nmol) WO 99/ S0254 PCT/ US98~26704 - s4-
2 ~ S EBP 200z andTBd&Eéi@BMe(daaﬂﬁ@quh&ne/wmaﬁtdﬁaﬁu shficas BB t i ng

m xture was warned to | O 100C for Sh. The dark green sol uti on was cool ed

to anbi ent teaiﬁuﬂaﬂmneteamm@mnmalmnwgwhmamﬁmbnébqsa@dms;t (14) forned

e e aon o o AR AR B e b6 BL4R0 26 NRRARG b "o
7.87 (d, 1 H)as 3(48-[(2R,65- ﬂ-dnﬂetﬁﬁltétfﬂlydﬂd}l(ZH)-%yﬁdlﬁy(]ﬂentﬂlrQ-ox&C’o% (s, 2H)
M5 354(M+). HPLC 16.4min. (95% H20 s% CH3 0.1 %TFA to ( 10% H20 : 90%
CH3CN) + 0.1 dihydme-2quinoxaliayh- th@OW%%‘Pm aneg Col unn Step (g):
Preparation of 4-(benzyl oxy)-3-[4-(5-bronopentyl)-3-o0xo0-3,4-di hydro 1
2- qui noxal i nyl ] benzenecarbonitrile CNCNCNM ~~/ M ~1 +~MN OBn ~ ~
~~~® NNOa OB ONOBr Br 14 15

Compounds of the present invention are further characterized by their

ability to inhibit the catalytic activity of factor Xa, which is demonstrated in the
assay as follows. Compounds of the present invention may be prepared for assay
by dissolving them in buffer to give solutions ranging in concentrations from 1 to
15 100 uM. In an assay to determine the inhibitory dissociation constant, Kj, for a
given compound, a chromogenic or fluorogenic substrate of factor Xa would be
added to a solution containing a test compound and factor Xa; the resulting
catalytic activity of the enzyme is spectrophotometrically determined. This assay
is well-known to those skilled in the art and is commonly used to determine
20 antithrombotic activity.
The compounds of the present invention may be used as anti-coagulants
in vitro or ex vivo as in the case of contact activation with foreign thrombogenic
surfaces, such as is found in tubing used in extracorporeal shunts. The compounds
of the invention may also be used to coat the surface of such thrombogenic
25 conduits. To this end, the compounds of the invention can be prepared as
lyophilized powders, redissolved in isotonic saline or similar diluent, and added in
an amount sufficient to maintain blood in an anticoagulated state.
The therapeutic agents of the present invention may be administered alone
or in combination with pharmaceutically acceptable carriers. The proportion of
30 each carrier is determined by the solubility and chemical nature of the compound,

the route of administration, and standard pharmaceutical practice. For example,



15 20 To a solution of

4- (benzyl oxy) - 3- (30x0- 3, 4- di hydr o- 2qui noxal i nyl ) benzenecarbonitrile (14)
(29, 5.7mmol) in DVF (SO1L) was added Cs2C03 (2.21 g, 6. 8mm1) at 0C. The
m xture wawo3wise2sed for 30mi n before the addition of 1,5-dip heyne
(4.62nm., 40.0mvol). The reaction m xture was stirred over%]g@g

sl ovay warm ng to anbi ent tenperature, b4d-ore being poure

The agyeous sol t|o Was e tracted info Et OAc (3x10 The
conbl ned or gaﬁ\e Hﬁ%@a%&h’dh"% ‘BV@P“SC%YQMSOZM
PCT/ U898I 16701411%%"%‘g %X or?.‘r?g%‘ﬁ?g&géyl\@ entida] id llﬁa,_ro %@g%ﬁéé%nd(l S9gq,

S3% = 0.15 Xane was | sol at y gradi col um
chro mat ogr aphmay bé dsedan 21/ foEn@sterile sﬁmanss:bnahnng;othet solutes, for examplet ed

e b et o g ST TG,
o 7. 287. t,
|2_DH) A g . 9( ?&n?ﬁzlﬂerec? oxgﬁy i thelfoﬁgn of ﬁbiéis Q:ﬁgsu?é") or é}aﬁﬁleﬁ tégbzng sgnoi\? Nﬁ)

HPLC 23. Sni n. e)(cas%tﬂmh ass%r seﬁwbltg%gm:md éxe(hi:w/ m:mn@slmam) + 0.1

s RO T e R O

1(2~- pyri di nyhdtieih Ed8ntﬁxﬁnﬁed4wﬂhbﬂ @raomlﬂyﬂlb’saﬂa\fbﬁ eELRAgaysoni trile
1S 20 ON N~ \ OBn OlB~1 OBn nkg y

4- (Benzyl oxy) 20l thgn @@YGF%%%FW“}Y@@W @emamwn@btﬁmrmamgwp] benzenec

arboni gpile ( (SrrL)
and ci sb 6- d%énet%"?lpl perlnﬁ? ne % %g'g\én%?m\;‘\{é&é%%ﬁ%yﬁhe reac |on mxture was
war med to 7 SCwhichrmaygduintaiil helonagand/onﬂmortngrgenmsTytblba]tfeﬂnwl/amdnswﬁﬂ (SOm)
and extracted wit.h Et I ned .organi cs were washed with
brine, dried melm%%gg g%&ﬁ?&yeﬂe‘ﬁ t aél‘ﬂv%t’g?l‘hc%%% syr up, which
as used wi Lhout {1t BRGLAFiAGHAbh Oimbdid toberlutBl o MEVERAROZEE
PCT/ 11598/ 26704 -56- Z ~r 7.93

(d 1H); 7. 86tl(mmqug dworders xszth@mrnqm)t wlﬂchzxs‘efftct@m tomverﬁ oﬂﬁea(tshe 2H) 4.23
535|v|+ HPLGC 18. 8 %120 - 5% +
Lo A o bl g e utat s epct® ih SBRhVE Spowttihec

2 18TP54 Clg b@ﬁjotmibout 0.01 mg/kg to about 500 mg/Kg, preferably from about 1 mg/kg to
about 100 mg/kg. Physicians will determine the precise dosage of the present

therapeutic agents which will be most suitable. Dosages may vary with the mode
of administration and the particular compound chosen. In addition, the dosage
20 may vary with the particular patient under treatment.
When the composition is administered orally, a larger quantity of the
active agent will typically be required to produce the same effect as caused with a
smaller quantity given parenterally.
To further assist in understanding the present invention, the following non-
25 limiting examples of such factor Xa inhibitory compounds are provided. The
following examples, of course, should not be construed as specifically limiting the
present invention, variations presently known or later developed, which would be
within the purview of one skilled in the art and considered to fall within the scope
of the present invention as described herein. The preferred compounds as of the
30 present invention are synthesized using conventional preparative steps and
recovery methods known to those skilled in the art of organic and bio-organic
synthesis, while providing a new and unique combination for the overall synthesis

of each compound. Preferred synthetic routes for intermediates involved in the



5 Step (i): Preparation of 3-(4-5-[(2R 6.95)-2,6-dinethyltetrahydro-1 (21~
pyridinyl] pentyl-3-o0xo0-3, 4-dl hydr o- 2- qui noaal i nyl ~4 . ‘
hydr oxybenzenecar boxi mdamde N H2ZN NH N~ ~ 1 ~ 1 N1 a OH OBn N ON O 2HC1
"N 10 15 16vgido/sd2spol ution of crude PCT/US98/26704

4- (benzyl oxy)-3-(4-5-[(2R 6. S~-2, 6-di met hyl tetrahydro

(2H) pyri di nyl ] pentyl - 3- oxo- 3, 4- d| hydr o-#3-qui noxal i nyl )berzénﬁﬁpbgﬁﬂzrl | e
(16) (assune 17pmo in.an rous zom_ at S saturated with
HC1( 9) - " TheSYREags %&(EHB%%IT eqlp' @Wﬁéﬁ%ﬁ PISSSHr to the

i ntroducti Onanﬁ&Pf61th on m xture The reactl on m xture stoppered and
warmed to anbi ent tenperature overnight, or until HPLC showed consunption
of starting material and a new peak at 16.4m n. The m xture was
concentrated in vauco and used w thout further purification. WO 99/ 50254
PCTNS98/ 26704 -s7- 2 ~t S E P 2002 HyeaNPLE® resi due from above was
dissolved in NH3 (2Min EtOH, 20nL) and stoppered. After stirring for 18h
at anbient tenperature, HPLC showed conpl ete consunption of starting
materials and a n ﬁﬁﬁh ' ' g,gp@n,to ed and the
resi due was submtt to ﬂ?génﬁ?gﬁeg{%g?&?g@%%%efab Eﬁ%dr ogenat i on
(Pd/ C, 5H2, Tevapotation. mlvlﬁlhﬁatlnmmdbmpanmmﬂesa@ ta25% 2 oBatielevateide M xt ure was
concentrated and purified by prep-HPLC &100% H20 + 0.1 % TFA to 20% H20 :
80% CH3CN + tempesgtugs gpdo 5949 rﬁh!i?me*@ggﬂp ,@rﬁgakbg@emc@umnreﬁuwm@n

| yophilized a erlite
4%OE)C1) resi rélﬁj\f\’/ah%tgggmg Qr%’e lgtpr%ffﬁllé%{i%dod Ig[heﬂ?t%(esé]l SR Was rlglaﬁ{gred and
t he aqueous patifitdtion V\iﬁblghwhtrbllqamchfdsmatbgmphy (HREQ), $arl pattioatar pilasol ved
in MeOH (snlL) andthe s crystallized t he, sl ow addition of
LVt excesSompowndaayhs partdrmeg PBic-15 oGk pharssH AR SBYIng L BRREN soi | o
(630mgg 30% gfu?i'ghla?%éi'%)xd eéet&'umc&{?{ﬁgmwdz}% rogcelii]: a(:ﬁ The Fhat 9- 00 (s,

1 H: 834 ( (dd, 1 H); 1(m 2H; 747(m
1H; 7.11 (prodncw)d;spham pelearanpgnesi desdudhot M) Spedioart Dassraptast) | NS

462(M+) . HPLC 14.3 9s% H20 %TFAt 0% H20 : 90%
CHS(CN) ). + 0. 1%’1%5—'\3‘{%2@ 2%%‘8??“5‘%%‘%3‘%5%‘? Of ﬁ?ﬁ@ﬁf er medi at es
2- ( 3- CyanophegRyhdtedzelt HdtelF purityl wasdoReRBOAREs O%r%(ﬁir&ﬁm(l@er Preparation

of 2-[(3-Cyanophenyl) net hyl ene] mal ononitrile O CN H-CN |1
| 2 chromatography.

15 EXAMPLE 1
3-[3-(Amidino)phenyl}-1-{5-[(2R,6S5)-2,6-dimethylhexahydro-1-
pyridinyljpentyl}-1,2-dihydro-2-quinoxalinone

Step (a): Preparation of 3-(3-Bromophenyl)-1,2,3,4-tetrahydro-2-quinoxalinone

Br
Br
NH2 OH II;II
—
* 0 @[

NH2 N (o]

H

1 2

20 2-Bromo-2-(3-bromophenyl)acetic acid (4.95 g, 16.9 mmol) was added to
an aqueous (40 mL) solution of sodium hydroxide (0.67 g, 16.8 mmol). Ortho-



WD 99/ S0254 -58- 2 02 Into a m xture of 3-cyanobenal dehyde (11) (24.8 g,
0.189.'nol ) and malononitrile ( 11.9 nL, 0.189 nol) in dioxane ( 120 nL) was
added piperidine 5 ( 1.5 nL) slowly. The solution was stirred at room

t enper at umeo H980284 hour. The precipitate was filtered, wash 1 paier
and dried in the high vacuumoven to give 7.11 g (21 %9 o pro uct '2) as
yel l ow solid. To the filtrate was added44t hanol and wat er Jp 6 (30%

P. 28
o B S iy o TS b sy

Step(b) Pr 3 e CNCNH
H - SRR r?@act*ﬁf%ﬁn@@%"%??‘?‘as‘i‘? e L R0 6
97.0 rrm)l) wavashied with diates,cdndettien mmmiéiw%ﬁ@stmﬂﬁ?mmﬁiﬂ(%mmbm ;TL) at
roomtenperatu e vvlt Qrous stjrrin Sodi um hypochl orite 183 nl) was
added dr opwi ﬁ?&%@&?ﬂ?fi@%‘ﬁm on was nai ntai ned between 4.5 and
6 t hrogghout Apelmngbggﬁdlgmaddl ng 2N sulfuric acid (20 nL). Once the

addi ti on was conplete, stirring was continued for 20 mnutes. Ethyl acetate
was added, aMahﬁ'q4HayHQ91\Bé[e scpar ated. The aqueous |ayer was extracted
with et hyI acetate The conbi ned organic extracts were washed
with brine (Yowndiéy |§1_2)7 Hd|3r4t§d A magnesi um sul fate, filtered, and

evapor at ed i 9t flushed through a pad of silica gel
el uting wthp‘g%g‘g?&?hcygg éﬁé?%eNV\%giane The product (13) was isolated
11.18 g (58%Hm{7ms@3hodMﬁzﬁ5NW7((mC§)37 53QPuMy2). 463113 &3 ( 1H m,
7.76 ( 1 H , . 9Y9i'50zs Step (c):
Prepar@tion df= 024} sz;m&(m-myérﬂe@ﬁéﬁwmh@&ﬂ (dl'hcm)d4 |9|6{~11¢1\$)Cl\l r, CN13
PCTI US98126704 2 4 S E P 2002 Br OH\ | OCN |14 To the epoxide (I3) (5.12
g, 26.2 mmol) in THF (30 nL) was added 48%5 10 HBr (4.4 nL), and the

sol uti on was Stepf(b)PreparatiorBo i (3-Brombphenyh-1y2alihpdrov2>quinoxalinome and t he
resi due was dissolved in ether (200 nmL). The acid is extracted from et her
with IN NaOH (100 nL). The aqueous solution was then acidified with HC,
and the acid is extracted wwth Bther (2 x 200 nL). The conbigted organic
phases were dried over magnesium sul fate, filtered, evaporatled in vacuo,

and dried under high vacuum t e 4.32 g (69% of (14) rown oil.
H
N N
X — QO
o
N
H i
2 3

To (2) (1.73 g, 5.7 mmol) in toluene (50 mL) was added 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone {DDQ} (1.30 g, 5.7 mmol). The mixture was refluxed
15 for 3 hours, cooled, and then filtered. This solid was triturated with ethanol to
afford analytically pure product (3) (1.14 g, 66%).
(APCI MS) 301 and 303.
Anal. C{4HgN>O}Bry:
Found: C, 55.96; H, 2.88; N, 9.15.
20 Required: C, 55.84; H, 3.01; N, 9.30.
1H NMR (DMSO, 300 MHz): § 12.62 (1H, s), 8.46 (1H, m), 8.27 (1H, 4,
J=7.8 Hz), 7.80 (1H, d, J = 8.0 Hz), 7.66 (1H, m), 7.44 (1H, m), 7.40 (1H, m),
7.29 (2H, m).



1H NMR (CDC13, 300 MHz): 8 7.83 (1H, m), 7.73 (1H, n), 7.55 (1H, m, 7.41 (
Il H m, 526 ( 1 H s). Step (d): Preparation of "
2- Brono- 2- ( 3- cyanophenyl )acetyl chloride Br OH/ d \ ( OCN 14 1S To the
acid (14) waogo2s4 4.21 rmol) in dichloronmethane (12 nl) wepErdsosagsad

oxalyl chloride ( I equiv.) and a catal ytic anmount of (

Bubbl i ng occurred and the resulting sol D‘{Sl‘on was sti rr%f’b%é DZ The
sol vent was r i 1.03.8vXRophenyDL1) Qﬁ%ﬂotﬁ hipdx¥lifedt @as a brown
oil. I HNW '?k%g%:%@?. 8%‘.‘7. 2 (%H, : 7&592 ? 1 H m, 564 (
1H s). WD 99150254 PCTI US98/ 26704 -60- 2 ~ S E P 2Cu2 Procedure for

preparing Methyl 2-brono-2-(3_,bronophenyl)acetate Br Br ~- Br A O M0 O 16
#7(16) (10 g, 47 nmol) under argop was added

for 45 mnutes. Bromne ( 1 , 216 mmol ) was added drop bver 5

m nutes. The m xtuke wag_Sti g at 100C for 3 ho aN\t » ool ed.
Anhydr ous net hang 15 ntY was added dropw se ovel” 3Q] mi n§tes, and then the
di l yked with ether (400 ni),\wasked $ 5% NaHC03
X

reaction m xture v
(800 nL), brine ( y, aid then dried over MgS04~ ThE m xXture was
filtered and concentratt¢d in vacuo to afford material of sufficient purity
(17) to use directly. Progedure for preparing 4

(3S) - 3-benzyl - 3, 4-di hydro=2(l I ~-quinoxalinone F, NPh . ™=- a NO2 HO18 19
To ortho-fluoronitrobenzene (18) (6.5 g, 46 mml) in ethanol (200 nmL.) 15 20

d t 200 nL der.nitr \ dd L- ph l.al.ani 51 31
ol ) and Sodi um DI MeBURREReLd) BrsH i e AP L B at e
reflux for 48Bper (M cyaildes@!3451208.8258map aRE thethiNr@eRateduhder Hitheen (9 X 50 Nl

- to renove any unredcted ortho-fluoronitrobenzene and concentrated to 1/2
vol unme.5 Pd/ C a(se8ksd tdbesat)60%@ Sord@dwatrsaribheamixyute oxpsreobletl] dibmednaith ethyhiched.

S o SR B it S S - L
After washing with brine, the organic phase was dried over magnesium sulfate
and then evaporated in vacuo 1o afford (4) (0.316 g, 66%).
1H NMR (DMSO, 300 MHz): § 8.76 (1H, brs), 8.27 (1H, dt, J = 8.4 Hz), 7.95
10 (14,d,J=7.9Hz), 7.82 (1H,d,J=7.0 Hi), 7.69 (1H,t,J =8.1 Hz), 7.51 (1H, t,
J=1.3 Hz), 7.24 (2H, m).



-61- 2 ~ S E P 2002 was collected. This was dried under high vacuumto
afford the title conpound S (4.66 g, 53% of sufficient purity {19) to use
directly. Procedure for preparing 3-benzyl-2(lIl~-quinoxalinone HN Ph NOH

19 N~ Ph avobb/d284 | 10 To (3 S)-3-benzyl -3, 4-di hydro-2( 115np&¢, hdqnone (
19) (4.66 g, 19.b 10 15 mmol) as a suspension in tol u21§ was added
DDQ (4.45 g, | equiv.) and the mxture 4btrred at roo e r %

overnight. The gr.ey. solid ollected by filtration and _crystallized from
ot hanol 1 wat SHeR ) RRREan Y 1 BB R aPE SO e YoRoBhenI 52 -GhYEEeR- 1 H NI
(DVBO, 400 oxalidene® ( 1 H s), 7.67 ( 1 H d, J=8.1Hz), 7.44 ( 1H,
t, J =7.8 H), 7.3-7.15 (7H, m, 4.08 (2H, s). The invention conpounds
have denonstrated factor Xa, thronbin, and factor Vila inhibitory activity
in the standard assays comonly enpl oyed by those skilled inélpe art.
Determ nation of Factor Xa | C&§Nand Ki Constants The ability pf conmpounds
to act as inhibitors of human Jfactor Xa catal ytic 20 25 act i IS
assessed by determ nation of concentration of test sub
i nhibits by 50% (1 CSp) y of human factg aN @ave’t he

chr onogeni ¢ substgat®e S N-CBz-D- Arg-L-d y- U g p- nift roani | i de. 2HCI,
D aPharma). Typi c 3 p. L human factoe Xa ( i nats ~Enzyne Research
Laboratories) in 1€ MNGEPE® 150 mM NaCl, 0. 1% BSA, 7.4O(HBSA buffer},
and 5 ~L of test substafgce in DVMSO (2% final) are incupated for 60 m nutes
at nomtenperature. Follow ng preheating to 37C for 5 nmpynutes, to this

m xture is added WD 99/503S4 PCTI US98l 26T44 -62- 2 4/S E P52002 100 ~L of
S2765 in HBSA buffer. The velocity of S2765 hydrol ysis determ ned at 37C
by measuring the initial rate of change of the optical density at OD405 nM
every 10 seconds for 5 mnutes using a ThennoMax Kinetixy M cropl ate Reader.
5 For Ki determ nations, the assay conditions were essermtially the sane as
above except for the followi ng. The concentration of factor Xa was 50 pM

and that of the substrate) in this case a fluorogenic S2765 (i.e., S2765
with AMC tag inst &8(4df0-3he, 1-e&mmal) iy BMb3imbbwaeaddsd sediumpbydrideer t he

range of 10 y@dGf o #b7d e 1€ ShnlPERONEH ) 3 elbRiiehARe (4 B5 BISA buf fer vere

i ncubated as ove, e reaction was 1niti enZyne- buf f er.
The data (st eagyig). dhe mixture was stirred at 0°C for 6 hours, diluted with water (20 mL),

and then extracted into ethylacetate (100 mL). After washing with brine and

drying over magnesium sulfate, the product (5) (0.287 g, 46%) was isolated by
chromatography on silica gel, eluant 80% hexane in ethylacetate (a less polar

10 compound: 2-[(5-bromopentyl)oxy]-3-(3-cyanophenyl)quinoxaline was also
isolated (0.179 g, 29%)).
1H NMR (DMSO, 300 MHz): & 8.64 (1H, m), 8.53 (1H, dt, J = 8.0 Hz), 7.99 (1H,
dt, J= 7.8 Hz), 7.93 (1H, dt, J = 7.8 Hz), 7.68 (3H, m), 7.40 (1H, m), 4.30 (2H, t,
J=7.3 Hz),3.54 (2H, t, } = 6.8 Hz), 1.87 (2H, m), 1.71 (2H, m), 1.52 (2H, m).



vel ocity at various concentrations of the substrate and the inhibitors) of

the conpetitive inhibition was anal yzed usi ng the net hods descri bed by *,

Segel (Enzynme Kinetics, WIley Interscience Publications, 1993). A

non- | i nearwioeyrsezssi on program Kal ei dograph and/ or M cr osof tPCE?ifs%/zm S

used to estimate 15 the kinetic paraneters (Km Vm-, and Ki) by use o

M chael i s-Menten and reci procal Dixon ple-fits. Determnai hr onbi n
" 6 oD 2P

I d K; tapts The, abilj f d f

a1 hr o SBERITEParaicn 98- Ceana bt 18, (B9 otrar  on of t hat
trati R th bilit

of haman.t hr o Sure S TheRISIG TR ridi E o LINAG R o tatlohe |27 70111

(Tosyl -d y-Pro- Arg- pNA*Ac, Boehringer Mannheinm). Typically, 145 ~L hunan

thronbin (0.75 nM Enzynme Resear Laboratories) in a HPB buféfr ( 10 nM
HEPES, 100 nM NaCl, 0.05% BSA, % PEG 8000, pH 7.4) and 5 jpL of test

substance in DVBO (2% final) arg<ncubated for 25 60 m nute room
tenperature. Foll ow ng preheat o 37C for 5 mnutes, to m xture is
added 100 ~L of Chroprazynn[H J B buffer. The vekQCiN onmozym TH
hydrol ysis is deter atS37C by neasuring the {ial |[rate of change of
the optical density D40 every 10Q_sgconds b es using a

Ther cnoMax Kineti c rophNat e Reader WO 991 50254 PCI US98l 26704 -63- 2 4
S E P 2002 For Ki determ gQations, the assay conditions{were essentially the
sanme as the aforenenti oned\except for the follow ng. Th® concentration of

t hronmbi n used was 50 pM d that of a fluorogenic Chrghozym TH (i.e.,
Chronmozym TH with AMC i nst®ad of pNA tag, Novabi ochem S over the range
of 1 to 40 p,M The 5 test Conpound and substrate in HRPB b
i ncubated as above, and the reaction was initiated with
run at 24C. Kinetic anal ysiBr was perforned as for factoft Xa Ki

det ernminations. Deternination of Trypsin | CSp and Me ts The ability
of conpounds to act as inhibitors of human trypsin catalyt¥c 10 activity is
assessed by deternination of that concentration of test s@bstance that
inhibits by 50% (1C50) the ability of human trypsin to cleave the
chronogeni c substrate S2222 (N-Bz-L-Ile-L-J u-L-3y-L-Arg-p-nitroanilide.
HCl, Di aPharma). Tybe 681(0:285 24673 mmel)wias added sin2 polimethyimiperidine (Sl nm
HEPES, 0 mv I . 1% BSA. _apd .5 ok oL t est substance in DVSO (2%
final) §r5e 15 afl\ilagﬁ%'?’gdmlx e%v@s ﬁf’aﬁ?ﬂééoaé f?r(r;@nt?(f“é?‘rp & U&gr'ex\z_agl | ow ng
preheating t o ed4foraftid iRt VALY tb@Fford Melrédifirediprddiice(d §uﬁﬁ%ﬂzbﬁ£& for of S2222
in HBSA buffer (100 pMfinal), and the velocity of S2222 hydrolysis is
deternl i ned atsuBsegupyt neaetiansi ng the optical density at OD405 nM every 10
seconds over ) ing a ThernoMax Kinetic Mcroplate Reader. 20 For
Ki determ nat ?oAr?giL&(ﬁz“ggsay conditions were essentially the sane as the

af orenmenti oned except that the reaction was initiated with enzyme-buffer
and run at 24C using a substrate range of 10 to 500 pM Kinetic anal ysis
was perfornmed as for factor Xa Ki determ nations. Determ nation of Tissue :
Factor/Factor Vlila 1CgO 25 The ability of conpounds to act as inhibitors of °
the catalytic activity of human tissue factor/factor Vila conplex is
assessed by determ nation of that concentration of test substance that
inhibits by 50% (1C50 the ability of a conplex of human reconbi nant tissue
factor/factor Vlila to cleave the chronopgeni c substrate Spectrozyne Vila
(CH3S02- D- CHA- Ar g- pNA* AcOH, Anerican WO 99/ 50754 PCT/ US98/ 26704 -64- 2 4
S E P 2002 D agnostica)) Typically, 50 pL human factor Vlila (Enzyne
Research Laboratories) is incubated for 10 mnutes as a 1:1 mxture (5 nM
final each) with 95 ~L reconbi nant human tissue factor (American

Di agnostica) in a nodified HBSA buffer (10 mM Hepes, 5 nM Cad 2, 0.1% BSA,
pH 8.0). Then, 5 pL of 5 the test substance in DMSO (2% final) is added and
i ncubated for 60 mnutes at roomtenperature. Follow ng preheating to 37C
for 5 mnutes, to this mxture is added 100 ~L of Spectrozyne Vila (500 ~M
final) in nodified HBSA, and the velocity of Spectrozynme Vlila hydrolysis is
determ ned at 37C by neasuring the optical density at an 0D405 nM every 10
seconds over 5 mnutes using a 10 ThernoMax Kinetic Mcroplate Reader. In
Vitro Assay for Human Protbronbi nase




Thi s assay denonstrates the ability of test conpounds of the invention to
i'nhi bi't the human prothronbi nase (PTase) conplex (typically conprising of
human factor Va, human factor Xa, Ca2+, and phospholipid noiety) and

t her eby 15wvoOise/seasesequent cl eavage of prothronbin to yield pErP8&IET047O"
determ nation of |ICSp (PTase) of the conpounds of the irzg}ntsl\g? gpzse
activity was expressed by thronbin activ'é_y. PTase react¥on g or med
in 100 pL of m xture containing PTase (20 pM PCPS (Avanti Pol ar Lipids
fol | owi ng a pStepdijuPreparatioh iofd-[8+«(Amidiholsreaphd-5-K2R:AS)-2,8i ocheni stry,

1977; 16: 2806- 2810) |.n 30:70 ratjo,. 2.5 n factor Va (Enzynme

Resear ch Labo '&?ﬁ}’yh'sef;h ~Lpgr 'ﬂmymwl}r&%%}ﬂ-&nwﬁaﬂmeear ch
Laboratories) in nodified HEPES buffer ( 10 nM Hepes, 150 mM NaCl, 0.1%
PEG 8000, 0.05%BSA, 2.5 mM Cad 2, pH 7.4), 3 pM human prothronmbin (Enzyne
Research Laboratories) and vari concentrations of Zﬁ'lﬁlﬁ L eN conmpounds (
1 nMto 100 pMin DVBO 2% fi nal Reacti on was started by fo-incubating
PTase with test conpound for 6Q s nutes at roomtenperaturegh_foll owed by
addi tion of prothronbin for 6 es at roomtenperaturg t, the

reacti on was quench y _Nhe 2 on of 100 pL of 2f_nV Activity of
the thronbin (prod s tYfen neasured in the ¥ence 50 p. L S2238
(250 p, M 30 final, Phe- Bip- Arg- pNA* Ag, Di } 3s. Substrate by
measuring the WO 99 P& 1 1S987 76704 - 653 'S P 2002 change at
37Cin OD40s nMfor s mnutes at 10 second interval s( using a Ther noMax
Kinetic M cropl ate Reader.NExanple 2 in this assay has an i C50 of 0.001 s
uM Det erm nation of Prathronbin Time (PT) s Rat, rabbit, dog, and human

bl ood (typically 1.8 nlL) s collected and added to axsodiumcitrate
solution (3.8% to afford 1: 10 dilution. After cent¥ fugation (2000 g for
10 minutes), the blood plasmapvds stored at -70C to Gtvent i onal
prothronbin tinme (PT) test re carried out in the p™Ns&nce of various
concentrations of tesMe and t he concent riemen pest conpound 10
required to double the clo g tinme determined. Typisallly, the test
conpound (sO pL vol une of varying concentrations 0.1 ~-Mto 1000 ~M and

bl ood plasma ( 100 p.L volun® were incubated at 37C for710 m nutes, and
then tissue thromboplastin, typically Neoplastine from Anerican

Bi oproducts, wth calciumwas added. Fibrin formation and the tinme required

for a clot to for mregey(0l1GgR2ELMMAER etfaindly S ML Pwhadied hy&rokylantihe
Detectign Systemin duplicate. In an _ex-vivo_npodification of this assay,

drug wa8 admi Rydtoshleade Q.16 &odfmmal}and;then diisppropyiethylgmise (P 4maLlor
rabbits. Al vardoGiisol) FRE nitk %ﬂkv%ﬂ?ﬂeﬂ%t WohCrefrPrlafifik $6F 16Whet B fRln
pe apove were

coagul ati on assay as ‘descri
extracted into ethylacetate (50 mL) from ammonium hydroxide (5 mL). Aftera

brine wash, the intermediate amidoxime was isolated by evaporation in vacuo.
This process affords 0.08 g of intermediate, HPLC: RT = 9.27 min. (Beckman

10 235328 C-18 5 pm 4.6 mm x 25 cm, eluted with a mixture of solvents consisting
of (i) 0.1% trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic acid in
acetonitrile, gradient profile 80:20 (i):(ii) to 10:90 (i):(ii) over 23 minutes, flow
rate 1.5 mL/minute, A = 214 nM). (MS APCI) 461. The amidoxime (0.08 g) was
dissolved in acetic acid (1 mL) and treated with acetic anhydride (5 mL). After

15 1 hour, the mixture was evaporated in vacuo to afford the acetylated intermediate
0.09 g, HPLC: RT = 11.79 min. (Beckman 235328 C-18 5 um 4.6 mm x 25 cm,
eluted with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in
water, and (ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20
(1):(ii) to 10:90 (i):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



performed. 20 Arterio-Venous Shunt Stasis Antithronbotic Mdel In vivo
nmeasurenments of antithronbotic activity were perforned according to the’,
procedure of Vogel et al., Thronmb. Res., 1989; S4:399-410. Briefly, the vena

cava was ewpmosis4col | ateral veins were ligated, and suture ely
| ocated around the inferior vena cava. _‘I‘; ese sutures wereoz gﬁt er
drug 25 administration to induce stasis Wthin the |igated-portron of the

vena cava. AftSiuAbacRROAQRS RILS was ABded B ¥hé AdcfTRid iNRimédiRleqd @d giand

wei ghed. The effect of varying drug concentrations adm nistered
i ntravenousl| yther palladiuny ow parbon &Wo)s(oﬁéﬁ wasfadded. dthe aixhuri weasteyacuatedct i vity.

Phar mmeol - g 3hen SEERAE b0k WAFalBER ARG 18 natfl e Sixtenad’t o 0 ware
exposed D f0#&) 25dporiad, usaghaﬁacnuyre@erseahaseame(waac amgirri@goul ated. A

shunt, which contains silk threads or prewei ghed cotton, is then inserted

whi ch cddnnect&18ndlutedaviteamintureof S%ﬁ@ép@s‘mg@f&ﬂ@gl%égﬂb‘é@ﬁc%’&rﬁcm st er ed,
the shunt is gl d tfa &H}ﬁ n surface in
the shunt is re"?r%é\;reglda@?grlénéﬁg{o?o Ht?)%&ét??#le; ot tqﬁgﬁﬁr eflects 5
ant i t hr onbot i a5:5@):(ii)ito Y0:40r(H)ii) aver 0 muintnes,i ffoviveaie 20 lﬁﬁflhﬂnim&plhéaMGMpt id

Arterial Injury Mdel The Fed 3 induced inj uri/ to the carotld artery in
rats was i ndudavasdyenhilized te giverd meehpraduet e} asanoilijolidir - K. D., Main R W,

Senaisk £ v KR DRRE b TR 60k b $RLOIE0H 2 -S0SppuTE LT i

Val e, R agueERm e SN, 1214z 1RO, %@f%tng(twg%@ 1o 919 phey bgne (1500

ng~l cg 1p) ’afd on a 37C heat’in he carotl artery was
exposed t hr oudHl, § J 4BiH®, T8AG @&, m)n3.08 (2, t,diar’bMﬂz),b‘i 40(2H4!Hd)36t02on was
used to 15 is t ssel. frpm arotid sheath. Using forceps, the
artery was Ii&kﬁ&s %Qﬁﬁ i glsééf?‘téf‘gﬁt | earance to insert two snall

pi eces of pol dnvsyg44.ubi ng (PE-205) underneath it. A tenperature probe
(Physitenp Mr23/ 3) was pl aced between one of the pieces of tubing and the

artery. Inj urHPh@sRTrﬁj&éguubﬁﬁedpn@hﬁﬁéﬁlq ¢86im 4dnmmh s Zémwiluedar tery

111 Tt 17 pape P ASSRBEED TRyl g ol LAl R Ceaid B wREEA i o

area was cove@g®, mhhﬂlairuﬁaeﬂymlam hcetohiteile] @radiént il ®0: 20 & ﬁﬁﬁoaofqmm
degradati on b%/)llght The vessel tenperature was nonitored for 60 m nutes

after appl i cafi):Gh oxer Pemimitess flaw ratadi omlimomutd, Ast 3binM)ow. Vessel
t enperature changes were recorded on a therm stor (Col e-Pal mer 25 Model
08533-41 ).

EXAMPLE 2
20
3-(4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo-3,4-
dihydro-2-quinoxalinyl)-4-hydroxybenzenecarboximidamide
Step (a): Preparation of 2-(benzyloxy)-5-bromobenzenecarbaldehyde
25
OH OBn
o X0

Y

Br B¢



The tinme between the FeC 3 application and the time at which the vessel
tenperature decreased abruptly (>2.4C) was recorded as the tine to
occlusion of the vessel. The fold shift in nean occlusion tinme (MJI),
theref oreworesfsezss to the tinme to occlusion in drug-treatedpgpuesaériyi ded
by control time to occl usion. WO 99/ 50254 PCT/ US98l 267 SgPngga EP
2D02 | nhi bitor conpounds were given as-301 |V bolus (0.75 I f ot owed

the. compoundebemmeslicy pbehtiedR) CI0Bl oo et dissaved i BRI LIORRIR, of eol y1 i c
C ! . ! : S0yl
v B0 BSBLARh T I g R OTRL  weE Bl ARG S 2T
Trypsin XaVig ahfBht 1 fdraiudror 0 With Obknz{M troRiA &N DAL, Sobamgly,0 - 1(21 ~

pyri di nyl ] pent ylI= 3oxo- 3, 4- di hydr o- 2qui noxal i nyl ) benze necar boxi m dami de
(Exanpl e 1 )whiclowas previoustyepassadithrongh a plug of neutral alumina, was added. The

1(2~pysi di nyl ] pent yl-3oxo- 3. 4- di,hydro- 2gui poxal t nyl ) - 4hydr gxybenzenecar
o i Siam SRR AT Was it WA B L B0 A8 phivhyden A KGOSV o

Di | uted Protgreqpigite forimed. (AR codiutts ahitfier? térBSératusy, (50nfl)Avaan dPT were
eval uat ed usi ng pool ed plasma from human vol unteers. The conpound

concent r at i caddedaehthe rtitleycoprpolundyas! fittered S Aded waklting ovithdiis @ he tithess whi ch
caused 2 fold prolongation of dPT for Exanple 2 WO 99/ S0254

PCTI US98/ 26 7ompognd (9 was recrystpllized fropEtQH 05giyw/l 238 € ¥akofacolorteshicent r at i on

of 0.1 p,Mthere;was a 3.2 fold_increase in dPT
P solid. |H NMR (400 MHz, CDC-?3) 10.46 (d, 1H); 7.90 (d, 1H); 7.56 (dd, 1H);

10 7.30 (m, SH); 6.91 (d, 1H); 5.14 (s, 2H). MS 292(M™), 261(M-CHO) HPLC
20.45min. (95% H20 : 5% CH3CN) + 0.1% TFA to (10% H20 : 90% CH3CN) +
0.1% TFA over 22min on a Vyadec 218TP54 Cyg Column

Step (b): Preparation of 2-[2-(benzyloxy)-5-bromophenyl]-2-

15 hydroxyacetonitrile
OBn ? OBn OH
Q) CN
—————
Br Br
9 10

2-(Benzyloxy)-5-bromobenzenecarbaldehyde (9) (20g, 69mmol) was dissolved in
20 MeOH (150mL) and was then followed by the addition of potassium cyanide
(20.1g, 308mmol). Acetic acid (6.3mL, 109mmol) was added dropwise over
20min at ambient temperature. The resulting mixture was stirred at ambient
temperature for 3h. Acetic acid (2mL) was added and the mixture was stirred for
an additional 1h. Additional acetic acid (30mL) was added and the mixture was
25 diluted with H>O (60mL). After concentration at reduced pressure, the aqueous

residue was extracted with EtOAc (3x100mL). The combined organics were

washed with brine and dried over MgSOy4. Filtration and concentration left a pale



The effects of Exanmple 2 on thronbosis and henostasis has been studied in a
rabbit veno-venous shunt nodel of thronbosis. In that nodel, a plastic '’
shunt 5 which contains cotton thread was inserted into abdom nal vena cava
and t hr omwo ggisogsd oped inside the shunt under control condijdpisesnsies €nd
points of the experinent are the tinme tgjocclusion (TTO ZlﬂdSEﬂpW

wei ght. Exanple 2 was given to the rabbit via jugular vei&hta S e

bol us foll ovmdlwoﬁonbiphmasmﬂm&:ﬂheopuqﬁ@tlnnna'gegtlewme@urub@@)sc e been
tested in a to f. ' . ' ' o lkg + 1
pg/ kg/ m n, 6%6 f??i“&% ‘Ejpg"%g%{g‘}fwﬁfﬁg‘éﬁgﬁﬁ@ﬁ °ng?]<“3°§% gg?‘gg?é%% anple 2
dose- depende | a ' [ n et

b ombus.wel B e R 00 N T S L P S BT S T

m nut es undelHt;;(msngzi, 1EDNS11 8 (2H)93.38 Qd,NH)UIMS 199,001 (Mt BAION)THEL@EI ght  was
reduced from54 to 20

C in that group. Exanple 2, at the highest 15 dose,
prol onfed aP3t:40min. (Wzg'lzoéﬁaﬁ @chﬁ‘al"'d(,)-l%eﬁg‘é& (108 ;712017!%)"/9%*!3&19 Yof
Exanpl e 2 on_t hronbosi s .and henopst asi been studied in a dog
el ectrol yti cOilrp FFH ﬂ%&%nﬁf‘ @ﬂ%ﬂ&&iﬁégﬁﬁ éhS Co |, the thronbosis
influencing event is an electrical current is applied to the fenoral vein
(or artery) by applying an anodal direct current (300 uA) to the intinmal
surface of t RRp\(ef PeépakBlion oftrethy foxy RSt broicpMeRyipad 1 ow
(CGol dbl att cl ar%gﬁpl (fced ar oungtb?hgqggg?ez?) . &%ﬁe end%oibir’ll?? of the
experi nent ah¥droxyaeétate t o occl usion (TTO and thronbus wei ght. Exanple 2

was gi yen as a continuous infusion at rates of: 2.5 pg/kg/mn, 5 pg/kg/ mn,
and 1d pg/ kgl m n. whi ch dose-dependently prolonged the time to occl usion

and reduced the net throd@msOrei ght. In the 25 hboghest dose group, TTO was

i ncreased to near maxi mgl efiect of 240 m nutes
The net thronbus wei ght refeficed from 50 ny 8 Yoy [artery] and 110 ny
to 15 ng [vein] in the ~~g'est dose group. Exanple 2,0at the highest dose,
prol onged aPTT, PT, by 1.14-, and 1.75-fold, respectively. WD 991 50254

PC' T/ US98/ 26704 2 4 S E Bf2002 The f or egoi ng bio?bgical tests have been
used to establish the conpounds of this invention are useful for preventing
and treating thronbotic di @ ders, for exanple, NMenous thronbosis, deep
vein thronbosis, thronbophlebitis, arterial enbolism coronary and cerebra
arterial thronbosis, cerebral enbolism kidney 5 enbolism pul nonary

enbol i sm fi rci-hd@z-[zwmy)mﬁbshaiyl}ﬂhydr@s%ﬁemmm%(ab),qmmm, and
cerebral infarction, stroke, atherosclerosis. e conmpounds_ of the present

i nventi on cawvasalissalvedin arhysigous dipxans(25mL); ¢ther 2imblandi MpOH{6mdy). nor e

t hera tic ts.,.1h incl o Ts .at i t,

ant i prlz;%'tjel et ,ﬁﬂgﬁ[} °§?‘é’%%ﬁ?‘§?“ llx%?gﬁg? O(F,}}P{é/ag%%gmveﬁi’v%lﬁm ﬁﬁ?: %gaédﬁg%g#h%gt er oi dal
ant i -i nf | ammaiilisht d&Rpératusé!CA précipitdte forined iahd! fHeahiure Walg lsefed ferdSnim

i ndomet haci n, piroxi cam and ticl opidine, thronbin jinhibitors such as

ar gat r oban, difdhemizre becagerteaiscouscto sH, grirwdrows etheriwassaddedds ol ytic or
fibrinolytic ageihSnixture was diluted with ether (200mL) and filtered. The colorless solid

was washed with ether and used as is.
20 The solid was suspended in HyO (60mL) and dioxane (60mL) and stirred

n ot hpgeteries and veins.

vigorously for approximately 4h. The reaction is complete when all solids have
disappeared and an oily residue remains. The mixture was poured into H>O
(150mL) and extracted with EtOAc (3x100mL). The combined organics were
washed with brine and dried over MgSOg4. Filtration and concentration yielded

25 the crude title compound, which was used without purification. The title
compound (11) could be isolated in pure form by column chromatography (15%

EtOAc in Hexanes). 1H NMR (400 MHz, CDCl3) 7.4 (m, 7H), 6.82 (m, 1H),

b



such as tissue plasm nogen activator, urokinase or streptokinase, and GP
I'l'lb-I'l'a antagoni sts. 15 The conpounds are thus well-suited to fornul ation
for convenient adm nistration to mammals for the prevention and treatnment
of such dinamegisess The fol | owi ng exanpl es further ill ustratgeriydksdos
formul ati ons provided by the invention. Formulation 1

| ngr edi ent Anount Conpound of Fornul as | 159. V200 ngSodi ung‘nﬁEeZpgg

ngl sotoni ¢ sal i nel000 nL 20 The above ingredients are mnixed ol ved
in the saling32qaq, N-Iﬂ@%%@? fifI-I)QBﬂDQs,aHI)LBIBm«ﬁQHD M5 HPQIC exanpl e,
arterial thronbosis 50254 Fornul ation -71 PCINS981 26704 2 4 S E
P 2002 | ngr edi Sming 3% daRpoih FHECNIGT flPalFA to 61W1HQQTQQMIQH36§‘&,+

m crocrystalli r4@0 ric ac di o i de1l0 ngSugar,

conf ecti oner 3%% Aq-ﬁg{eq A gadggg?gﬁ‘ﬁébﬂ {JB“HH} formty and pressed
into a tablet that is well-suited for oral admnistration to a human for
preventing, for exanple, cerebral infarction. Fornulation 3

| ngr edsent Amglpt rmegadn&i of methyl 2l(bé Hryl639§. 5 Eroipheny 2L bd Sitate
ngMagnesi um stear atel The ingre | ents are conbi ned and mlled to afford
material suitable for f| | 1ing hard gelatin capsules adm nistered to humans

suffering from for exanp nous thrombosi s. g, | ation 4
| ngr edi ent Amount % wt . / wt b%o dﬁ of For mul as T rt?]é"al yet hyl ene gl ycol

| 00074. SPol yet hyl ene gl Yy, ®S 10 The in %re combined via
melting and t hen poured ds comtarmtng pot al wei ght . WO
9si soi sa
Br Br
1 12

Dimethy! sulfoxide (12.4mL, 164mmol) was added slowly to a solution of oxalyl
10 chloride (7.2mL, 82.4mmol) in CH7Cl» (100mL) at -78°C. After addition the
mixture was stirred at -78°C for 15min. A solution of methyl 2-[2-(benzyloxy)-5-
bromophenyl]-2-hydroxyacetate (11) (68.6mmol) in CH2Cly (60mL) was added
via a cannula. After stirring the mixture for 30min at -78°C, triethylamine
(47.8mL., 343mmol) was added and the mixture was allowed to warm to ambient

15 temperature. After stirring the mixture for 1h at ambient temperature, it was
poured into H>O (200mL). The layers were separated and the aqueous layer was

washed with EtOAc (3x100mL). The combined organics were washed with brine
and dried over MgSO4. Afier concentration, the title compound (12) was

recrytallized from EtOAc/Hexanes to yield 13.5g (60% from aldehyde) as a

20 colorless solid. 1H NMR (400 MHz, CDCl3) 7.99 (d, 1H); 7.65 (dd, 1H); 7.40 (m,
5H); 6.95 (d, 1H); 5.06 (s, 2H); 3.34 (s, 3H). MS 256, 258(M™). HPLC 22.6min.
(95% H9O : 5% CH3CN) + 0.1% TFA to (10% HyO : 90% CH3CN) + 0.1% TFA
over 22min on a Vyadec 218TP54 Cy g Column

25 Step (e): Preparation of 3-{2-(benzyloxy)-5-bromophenyl}-2(1H)-quinoxalinone



Formul ation 5 -72 PCT/ US98/ 1670~t 2 4 S E P 2002 I ngredi ent Amount %-

wt ./ wt. Conpound of Formulas | to VO. 1Propel lant 11 / 1298. 9% eic aci dl.The '
ingredients are dispersed in oleic acid with the propellant. The m xture is
added to amoassmsel container fitted with a netering devi cepcrud¥a/ 940254
PGITNS98n6704 2 ~4 S E P 20Q2 CLAI M5 V‘é claim 1. A conpound according to
Formula |l vy ADX3~~4 i ~ . LI X~~ Zyi~ F E JAG széo Eezﬁg'somers or
pharmaceutically acceptable salts, esters, am des or dﬁg eof ,
wherein: Ais selected fromN, Nalkyl, NCH2 N(al kyl ) CH2, CH2N, B8r

CH2N(al kyl ), NG, B is selected from H,B,(CS- 20) al kyl, cycl oal kyl,
het er oal kyl , 10 C clml kyl al kyl, het droal kyl al kyl, aryl, arylal

het er ocycl e, | pCyd (():%I kyl , | onal |y subst it u and R2
Dis selected flqom 0%3&< 2| oatkyt—treter g OB
cycl oal kyl al kyl , het'é"r'ibal kyl Pyl |, arylalkyl, heterovo e o

het er ocycl oal kyI each optionall yosu |tut ed wwth R1 and 'I’QZ 15 Eis
absent or sel ected fromO S, NH F is selected fromN, NCH2, CH2N, Gis
absent or selected fromal kyl, alkyl interrupted by one or nore

het er oat ons, cycl oal kyl, cycl oaI kyl ®nterrupted by one od3nore heteroatons;

Methyl 2-[2-(benzyloxy)-5-bromophenyl}-2-oxoacetate (12) (7.0g, 20mmol) was
dissolved in MeOH (60mL) and 1,2-phenylenediamine was added (2.2g,

5 20mmol). The mixture was warmed to reflux overnight, at which time a
percipitate was formed. The mixture was cooled to ambient temperature and H,O

(10mL) was added. The product was filtered and washed with a small amount of
cold MeOH to yield 7.7g (94%) of the title compound (13) as a colorless solid. 1H
NMR (400 MHz, DMSO) 12.54 (s, 1H); 7.73 (d, 1H); 7.65 (m, 2H); 7.23 (m, 8H);

10 7.10 (d, 1H); 5.08 (s, 2H). MS 407, 409(M™*). HPLC 24.1min. (95% H50 : 5%
CH3CN) + 0.1% TFA to (10% H2O : 90% CH3CN) + 0.1% TFA over 22min on
a Vyadec 218TP54 Cg Column

Step (f): Preparation of 4-(benzyloxy)-3-(3-0x0-3,4-dihydro-2-

15 quinoxalinyl)benzenecarbonitrile
Br CN
L Cr
NS0 OBn N0 OBn
H H
13 14

3-[2-(Benzyloxy)-5-bromophenyl]-2(1 H)-quinoxalinone (13) (20.4g, 50mmol)
20 was dissolved in anhydrous DMF (200mL) and then Zn(CN); (3.52g, 30mmol)



20 J is absent or selected fromaryl or heterocycle each optionally
substituted with R 1 and R2; WO 991 50254 PCTNS98/ 26704 2 ~ s E P zooz K
i s absent or selected froman al kyl, alkyl interrupted by one or nore

het er oat omr 99780884904al kyl interrupted by one or nore heter Oatl‘l“i‘?ﬂssvmmm

cycl oal kyl al kyl interrupted by one or npre heteroatons, ly
substi t ut ed with R and R2; 5 L is seletted fromH, chI o?ﬁescEPugaﬁz

gz %)mn? al kyl ?Am’&?&(ﬂ@% %’: mﬁ@vﬁﬁﬁéﬂﬁei@ﬁéém%ﬁﬁgt b W;a‘ri'renaeh“?@ SH

Qal kyl am de, t I Pe%ﬁr | am de,
al kyl>/ket one, d@“fgkﬁﬁggﬁdﬁeﬁéﬁ%ﬁnﬁl&op%sﬁégﬂ tﬁlaa?]mélﬁg 8 I>lkyl ester,
NC(=0) al kyl , stikgd-Pemight, Thetitle Praduct ()tal)lfgﬁnedl‘@(aq@mynﬁtqa#myh whakyl , NC(=0
al kylaryl, RI, R2, nitrite; R is selectedfromH am ne, Iklamne

6l\llm dg NHZI-QeNH;mib}aﬁ A mm H S Ao 13‘3&&9@( 2 NH) al kyl ,

al %’gl =NH) aM%-ﬁ Hm%mﬁiﬂ)l?&za‘ﬁfg)’:&]g%@}lﬁ%bqgﬁé\l@)r ?(Sg éfn:e_%? ﬁde rom
H, |

Al ol ant do. Sy Gm BEP PR G 0B MBS aoOE HGG 1B ER oSt Moey a

Cal kyl ester, S%FUJH%) Nb‘w(ﬁF‘%q‘F@% @U%WH bkxdo%mé#?cmm 099 THA E5¥eB22min

NC(=0) al kyl, aryl, NC(=0O) cycl oal'l cyl O al kyl aryl, al kyl am ne,

am de, al dehu,dgquaé@usmnm ,Coltmn SH, S(O n(d _10alkYl), SO3H, SO03al kyl,
CHO, acid, alkyl, C(=NH)al kyl, C(--NH) NHNH2, al kyl C(--NH) NHNH2, C(=NH) NHOH,
al kyl C( NH) NHOH, 25 NHC(-- NH) NH2 al kyl NHC( - - NH) NH2, C(=S) NH2,

al kyl ¢(=S) NH2, al kyl C(--NH)al kyl, C(--NR3) N( R4)(RS), al kyl C(:NRS) N(R4) (RS);
R3, RAY and RS are a hydrogen atom al kyl group having 1 to 4 carbon atons

optional ly i geBl(g) ﬂ»&qﬁrmbn%thmﬁ%ms-pr-(ﬁnﬁﬂ@b&%%eox%os JAURpdro-0 form

-(CH2) p-W (CH2) g-, wherein p and
CN
LT i
N/ OOBn

2-qumoxalmyl]benzenecarbomtrile

CN

QXX :
~N

N OOBn
H

Br Br
14 15
15
To a solution of 4-(benzyloxy)-3-(3-0x0-3,4-dihydro-2-
quinoxalinyl)benzenecarbonitrile (14) (2g, 5.7mmol) in DMF (50mL) was added
Cs2CO0O3 (2.21g, 6.8mmol) at 0°C. The mixture was stirred for 30min before the
20 addition of 1,5-dibromopentane (4.62mL, 40.0mmol). The reaction mixture was

stirred overnight, while slowly warming to ambient temperature, before being

poured into HyO (100mL). The agueous solution was extracted into EtOAc

(3x100mL). The combined organics were washed with brine and dried over



WO 991 50254 PCT/ US98I1 26704 2 ~ S E P 2002 integer of 2 or 3, a certain
position on the nethylene chain is unsubstituted or substituted by an alkyl
group having 1 to 4 carbon atonms, Wis a direct bond, -CH2-, -O, -N(R6)-

or -S(Orwobssnsn R6 is Hor alkyl, and r is 0 or 1 or 2 ectea
fromO, |, 2 X1is Cor N X2 is Cor N X~ is Cor %&N and

10 --- represents an optional additionalgfond when A |s und
according to Claim1l wherein the corrpoun s is accordi ng to FormJIa 1 AHL
NEII I JAG MgSOQr Thetitkeworpoend (15) (58g, 58%e RirFdal S Y5WEKMall e sal ts,
esters, am des, 1 S prodrugs thereof, wherein A, B, E, G J, K and L

are as gefl neHemmsr)ewas cljsMﬂeé%'@@Emtmjﬁ:mczﬁmgmphm(mE’ZS%(BLBQAEII;A I

fﬂmo””bl W H a”n%s)mzd%itﬁ%% By gfort QIR s, Re 2GR LRABEALY ol Ty
in. A, is N

el Kyl - o Renag e 2N mATHES 1 B3 eheinde &Rt

accordi gg o Guat/met IR ST AHPTEHIh] Bl M1 5R T LY H

(t, 2H); 3.36 (t, 2H); 1.8-1.9 (m, 2H); 1.7-1.8 (m, 2H); 1.5-1.6 (m, 2H). MS 502,
504(M™). HPLC 23.5min. (95% HyO : 5% CH3CN) + 0.1% TFA to (10% H»O :
90% CH3CN) + 0.1% TFA over 22min on a Vyadec 218TP54 Cyg Column

10 Step (h): Preparation of 4-(benzyloxy)-3-(4-5-[(2R,68)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-3-0x0-3,4-dihydre-2-quinoxalinyl)benzenecarbonitrile

CN CN
S
OBn
N0 OBn N~ 0

15 16

15 4-(Benzyloxy)-3-[4-(5-bromopentyl)-3-0x0-3,4-dihydro-2-
quinoxalinyl]benzenecarbonitrile (15) (1.59g, 3.17mmol) was dissolved in
anhydrous DMF (5mL) and cis-2,6-dimethylpiperidine (15mL) was added. The
reaction mixture was warmed to 75°C ovemight. The reaction mixture was

diluted with HyO (50mL) and extracted with EtOAc (2x20mL). The combined

20 organics were washed with brine, dried over MgSO4 and concentrated to yield

light yellow syrup, which was used without further purification (16). 1H NMR



JAG | K 10 or stereoisoners or pharmaceutically acceptable salts, esters,
am des, or prodrugs thereof, wherein G J, K, L, Rl , and --- are as

defi ned above. 5 10 15 20 WD 99150254 5 A conpound according to Fornula V
H R~ R~-- WOb/50284 Y or stereoi soners or pharnaceuticall y ac g;g}z alts,
esters, am des, or prodrugs thereof, V\/nereln XY, R- re as
foIIows Xis selectedfrom(CHZ)S 4~(CI—|2)6 CHZC(

10 CrocsH 10" O TS q@@%@%ﬂ@% SE ﬁéﬁ%ﬁ%ﬁ% Vis

| ected f i ~r S E
200V Ry B TEOIAPRIEN LI 1 26015 B QM EARMES. HbLE

2, 2,6, 6-t et r dicinhipl (%VpHQQin%CHBGMeF 0(126 TEALOXY9 i Biz@i: @09/ CH3CN) +
(3-car boxy) pi erl di nyl 4- car boxy) perl di n%l 5 3, 5-di net hyl pi peridi nyl,
(4- hydroxy)plfg Anyxveré Zminfn oy padse2il §TRY4 C1piGad Wi n- 4- one- yl,

(2-di nmet hyl am norret hyl ) - pi peridi nyl, 10 (4-di nmethyl am no) - pi peri d| nyl ,

(4- sul phonyl oxy) - pi peri di nyl (2-phenyi)piperidiny|,

2,5-di met hyl pyrrolidinyl, pyrrolidinyl, 15 (2-carboxy)pyrrolidinyl,
(3-N-acetyl - i ﬁréﬂ%)‘itfd?:'dﬂil- (&) zk:;‘sm SLaim¥tiyMetrhhiydro-1

(2, 5-bi s-net holeérrgt hy rroI |(g|yn droxyrret hyl hgyt rofng-nyl 20

2- hydr oxynet HByr d!nmwy wxeés+dﬁraﬁrw2mummmp?}ﬁm no, di nethyl am no,

di et hyl am no’hyﬁ&x%e%%&e%arboxunidamde

N HoN.__NH
N @[“Ié
-~
@:N o OBn NSo OF
2HCI
)‘5 b
10 16 17

A solution of crude 4-(benzyloxy)-3-(4-5-[(2R,6.5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-3-o0x0-3,4-dihydro-2-quinoxalinyl)benzenecarbonitrile (16)
(assume 3.17mmol), in anhydrous EtOH (20mL.), at 0°C was saturated with

15 HCl(g). The HCl(g) was bubbled through concentrated HySO4 prior to the

introduction to the reaction mixture. The reaction mixture stoppered and warmed
to ambient temperature overnight, or until HPLC showed consumption of starting
material and a new peak at 16.4min. The mixture was concentrated in vauco and
used without further purification.



25 1-nmet hyl -4, 5-di hydro-1 Him dazol -2-yl, 2,5-dinethyl-1H 1-i m dazol yI

nor phol i nyl, 2, 6-di nmet hyl nor phol i nyl, plpera2|nyl 30

2, 6-di et hyl pi perazinyl, 1 H pyrazol yI t et rahydro 1H pyrazol yl , and

2, 5- di et wd dw402eydr o- 1H 1- pyrazol yl; wo 99i sozs4 PG'T/ ~r S

E P 2002 R~ is selected from (3-am di no) phenyl, (3-hydrox %

[ 3- hydr oxyl am no(| m no} net hyl | - phenyl , .57. i 35 2002

[ 3-hydrazi no(i m no) met hyll_rephenyl , 5(3-am nonet h ’& henyl , (3 am no) phenyl , (3
- met hyl ani no) er(esdren mhihoyaiwes disselved in NHa OH, 2amé) wdhenyl , 10(

1- am di no) pi peri d- 3-yl

1- am di no) py PP F'i?d3f5ﬂ°f€mﬂ@¥'r¥§l) pt-arabient temperatuge, HRLC shoyrescomplete ( 5- ani d

1011 Pl bl o gl Y

1- am di no) t et rahydro- 1H pyrazol - 3-yl , (2-am di no)
Hi m dazol - 4 Tpe m(m_emnox)cenmdmdamesndqua( axbmttqd tothe High pressure

258 é#%f%?arﬁ?gseﬁtwﬁd@ﬁ?zﬁgﬁﬁhb) G146 Ay né g8 AG) DY) L o
|5 o) pye i o Mk Sreerthearat sl pligfey by PR R APABMG ™ ©

PCTI US98/ 26704 1 t6 260 02 CN +0.1° 14
(4-am no) pyri and?IﬁT‘Fzgyo /J:_H% dlcggg/ CH a2| nO lATF.?gv%rm r(lmsl%)ytf ield P? yl, (4-am

i di no)-1,3, 5-198061-0121b.
a2|n2yl 5(4-amno}. 1, 3,5-triazin- 3-am di no) 2,4-triazin-5-yl,(3-a

mno)-1, 2 4- tTrhedzwhﬂszeﬂsotldfmm abM)%@révplvGénaHa@d)lQ@nbquapﬂmdﬁt nonet hyl

)lbgrr:f)é]: o) py?‘%&:lﬁ %B‘y@er I %ﬂ‘&q&f?f pih. e esip wascfitared anditbe i no) £ ur an-
2-yl met hyi , 1%ﬁ&&mseluﬁgh%49b%ﬁn¥édwqtﬂmoghalz%ms9hd\% a?sgtﬂ@ai m5M¥bﬂ)et hyl', (5

amdlno)lmdazol 2-yl meth am di no)pyridin-2-ylmeth (6-amn pyr|d|n

(2 yl ms'([]I hyl )2(0(112»)&3@ mermpéwu(ﬁ?)dwgmmalmi%w mézgloemaddd)cgwﬁ awhv;;t?gxeﬂ:syl get hg/l
4-am di no I %r %goa rlmllnsr?f \ ?{amlnop
yra2| n-2-vyl IF\}&AES?%I gﬁP %%d 8 [ZT'] 6 HX %F(ﬁl% o8 ami di no
pent 1 3 ai O ALRE) CHANEHY ,@%ﬁ%@%ﬁ?&? TEPRE DY TR 58 Al nocyel o

and3- ari di nock®l heH)y1.8k(dd;[1H)andl (mv\maglmaﬁ4msrmswnm4 31dml ~r S
E P 2002 Rg is sel ect ed fromH d, F SH SM, CF3, CO2H, CI)ZI\/E 10
CN C( =NH) NH2,2F% 3008 Riow2 Hoy LRH) M 20H)CMSW6R O 1 HRED df3minpQ6% NOZ, OH,

Sﬁ?ﬁ%%ﬁ%ﬁ&%@?ﬁq @S%&%éﬁﬂ%ﬁ}? RGBT e v

99150254 PCT/dn8iflon%Pade82187P44 81k Co1ahR2

20 Intermediates
2-(3-Cyanophenyl)-3,4-dihydro-2H-1,4-benzoxazin-3-one

Step (a): Preparation of 2-[(3-Cyanophenyl)methylene}malononitrile

0 CN

n 12



NHBut yl, NMe2, NHPh, NHCH2Ph, 5 NHC{=O) Mg, NHC(=O) c- Hexyl,

NHC( =0) CH2c- Hexyl NHC( =O) Ph, NHC(=0) CH2Ph, 10 NHS(=0) 2Me, NHS(=0) 2c- Hexyl,
NHS( =0) 2CH2c- Hexyl NHS(=0) 2Ph, and NHS(=0) 2CH2Ph. 15 6. A conpound of
Claimb V\hwcebmszsd s (CH2)~. 7. A conpound of O aim5 Werei 26704
2,5-dinmethyl pyrrolidinyl. 8 A conpound ¢ . Claimb5 wherein \zl—gfgz 02

2, 6-di met hyl pi peridinyl. 9. A conpound of 'l aim5 wherein

(5 ani di no- 2- hydroﬂyﬁuamﬁctuﬂ:d‘dmnoimbnal‘de@@(lﬂ)@mq,ellﬁmi@ol) andd 20 11. A

Ry 15 12, Aok e P83 el i gierme 0 nlaNgs adddbatd dn'yﬂzljrgand
e b ool 2%51:5%%@@?%’%@“%@?"% i 'fﬁaﬁiéﬂg%ﬂlwmﬁmgx' i dan

1-5-[ (2R, 6S ~-p2¢cﬁalﬁtﬂwlaklﬁltemﬂrwh§lﬂd ovith watef), apd/drietl inyth¢ hightvatuiin 68en to
hydr o henyl )5 2 -yl ngxa

3y( 45 (2Ry62§“"‘(27 551 g)(?rg"ty h??P’QFP%‘R%PSYE“‘(‘Q gglidy Jioi the Hltrate, was gdded
oxo- 3, 4- di hydr, R84 %h@lﬂl?i@d

3-(4- S—[(2Ry6£@gp?wﬁ{m{%%%mro 1421(%{21H) pyrl‘gﬁinyl | pent%leygllow
oxo- 3, 4- di hydmseli¢- qui noxal i nyl ) benzenecar boxi ni dohydr azi de;

oty by my SN A i b €5 QL T B
3-(3- Ami nophe y[1?8)(2%{5 [ (2R 6S')-2, 6-di nethyl tetrahydro-1 (2H) 10
6-

yridi nyl ] pent )H) qui noxal i none;
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In a three-necked flask, intermediate (12) (17.38 g, 97.0 mmol) was
dissolved in acetonitrile (90 mL) and THF (113 mL) at room temperature with
vigorous stirring. Sodium hypochlorite (183 mL) was added dropwise, while the

15 pH of the solution was maintained between 4.5 and 6 throughout the addition by
adding 2N sulfuric acid (20 mL). Once the addition was complete, stirring was
continued for 20 minutes. Ethyl acetate was added, and the layers were separated.
The aqueous layer was extracted with ethyl acetate (3 x 300 mL). The combined
organic extracts were washed with brine (2 x 100 mL), dried with magnesium

20 sulfate, filtered, and evaporated in vacuo. The residue was flushed through a pad
of silica gel eluting with 50% ethyl acetate in hexane. The product (I3) was
isolated 11.18 g (58%) as a tan solid.

IH NMR (CDCl3, 300 MHz): § 7.83 (1H, m), 7.76 (1H, m), 7.67 (2H, m), 4.78
(1H, s).
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(2H) - pyri di nyl ] pent} tetrahro 1H pyr=aZol - 3- i H) - qui noxal i none;

WO 99/ 50254 PGT/ US98 04 -s4- 2 4 S E P 2002 '
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(2h~- pyrl di nyl | penfdhxe%oklld@'( (5192 |26‘Pﬂﬁno in THF((j 0 mL) was added 48%
2-(4-5-[ (2R, 65} -2, 6- D net hyl t rahydro- 1 -pyridi nyl Jpentyl -3
0x0- 3, 4- di hy ddBr @4 mlrpard thnwl)ltum-iwasrrﬁihxcd for 3-hoarsb dhe Mawadwnoved

3> Ari no- 1 deeoh it otibad s BGT 5 afhed ob0 oS RN L2
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3- (16- Am no- 3-ith Hﬁlnmmaad[xs( entyapted-with @hefi(Pret 200 r0b). ik pambined

(21 ~-pyridi nyll] ent ases (were dnedqdj\}e?%a%hés?u%] sulfate filtered, evaporated in vacuo,

and dried under high vacuum to give 4.32 g (69%) of (I4) as a brown oil.
10 1H NMR (CDCly, 300 MHz): 6 7.83 (1H, m), 7.73 (1H, m), 7.55 (1H, m), 7.41
(1H, m), 5.26 (1H, s).

Step (d): Preparation of 2-Bromo-2-(3-cyanophenyl)acetyl chloride

Br Br
OH Cl

CN CN
14 IS

To the acid (14) (1.01 g, 4.21 mmol) in dichloromethane (12 mL) were
15 added oxalyl chloride (1 equiv.) and a catalytic amount of DMF (0.1 mL).
Bubbling occurred and the resulting solution was stirred for 1 hour. The solvent

was removed in vacuo to give (IS) in quantitative yield as a brown oil.

IH NMR (CDCl3, 300 MHz): § 7.80-7.72 (3H, m), 7.592 (1H, m), 5.64 (1H, s).
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mixture was diluted with ether (400 mL) washed wnh 5% NaHCO3 (800 mL),

brine (200 mL), and then dried over MgSO4. The mixture was filtered and

10 concentrated in vacuo to afford material of sufficient purity (17) to use directly.

Procedure for preparing (35)-3-benzyl-3,4-dthydro-2(1.H)-quinoxalinone

H
F
| X QrC
—-
NO, N0
H

18 19

To ortho-fluoronitrobenzene (18) (6.5 g, 46 mmol) in ethanol (200 mL)
15 and water (200 mL) under nitrogen was added L-phenylalanine (5.10 g, 31 mmol)
and sodium bicarbonate (5.19 g, 62 mmol) and the suspension heated at reflux for
48 h. The red solution was coled, extracted with ether (2x50 mL - to remove any
unreacted ortho-fluoronitrobenzene and concentrated to 1/2 volume. Pd/C (20%,
0.5 g) was added and a hydrogen balloon was attached. After stirring overnight
20 the mixture was filtered, acidifed with 1N HCl to pH 4 and the solid that formed
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by filtration and crystallized from ethanol/ water to afford the required compound
(110) (3.02 g, 65%).

1H NMR (DMSO, 400 MHz): & 12.35 (1H, s), 7.67 (1H, d, ] = 8.1 Hz), 7.44 (1H,
t, J=7.8 Hz), 7.3-7.15 (7H, m), 4.08 (2H, s).

The invention compounds have demonstrated factor Xa, thrombin, and
factor Vlla inhibitory activity in the standard assays commonly employed by
those skilled in the art.

Determination of Factor Xa ICg( and K; Constants

The ability of compounds to act as inhibitors of human factor Xa catalytic
activity is assessed by determination of that concentration of test substance that
inhibits by 50% (IC5) the ability of human factor Xa to cleave the chromogenic
substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-p-nitroanilide. 2HC], DiaPharma).
Typically, 145 pL human factor Xa (1 nM final, Enzyme Research Laboratories)
in 10 mM HEPES, 150 mM NaCl, 0.1% BSA, pH 7.4 (HBSA buffer), and 5 uL of
test substance in DMSO (2% final) are incubated for 60 minutes at room
temperature. Following preheating to 37°C for 5 minutes, to this mixture is added

--8]16-di net hyl t et rahyd20ll 1SEP 2002

30

)
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15 the kinetic parameters (Km, Vmax, and Kj) by use of Michaelis-Menten and

reciprocal Dixon plot fits.

Determination of Thrombin IC5¢ and K; Constants
The ability of compounds to act as inhibitors of human thrombin catalytic
activity is assessed by determination of that concentration of test substance that
20 inhibits by 50% (IC5¢) the ability of human thrombin to cleave the chromogenic
substrate Chromozym TH (Tosyl-Gly-Pro-Arg-pNA*Ac, Boehringer Mannheim).
Typically, 145 pL human thrombin (0.75 nM, Enzyme Research Laboratories) in
a HPB buffer (10 mM HEPES, 100 mM NaCl, 0.05% BSA, 0.1% PEG-8000,
pH 7.4) and 5 pL of test substance in DMSO (2% final) are incubated for
25 60 minutes at room temperature. Following preheating to 37°C for 5 minutes, to
this mixture is added 100 pL of Chromozym TH in HPB buffer. The velocity of
Chromozym TH hydrolysis is determined at 37°C by measuring the initial rate of
change of the optical density at OD4g5 nM every 10 seconds for 5 minutes using
a ThermoMax® Kinetic Microplate Reader.



3-(4-6-[(28,6S)-2,6-Dinethyltetrahydro-1 (2l ~-pyridinyl]hexyl-3
0x0- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dam de;

2- [ 3- 3-[ Ami no(i nvno) net hyl ] phenyl - 2-oxo-1 (2l ~-qui noxalinyl] N

2-[ (2R, 6S~w0,9%/sobsget hyl t et rahydro-1 (21~-pyri di nyl]ethyl ac;gé.%gﬁmmu

[ 3-3- [Am no(i m no) net hyl ] phenyl - 2- oxo-1 (2F~-qui no h)y E
2R, 65')-2,6-dinet hyl tetrahydro-1 (2Fn-B¢ri di nyl]meé §
4-[ 2-
ridi

n3(/ ﬁsl g?n %‘?}'Zl&mr]r‘r“e‘tﬁah A rah dfr:‘o- tg,o were essentially the same as
qui noxal

- [ (
] et
S IERRIE: @”%%%‘ﬂ&%ﬁeyﬁo&% wamwﬁymfgmon of thrombin used

pyridinyl]et hauy'SO PV, indBthakef Sfldor8pénicl Clironozym TH (i.e., Chromozym TH with
qui noxal i nyl ] benzenecar boxi m dani de; 3-(4-4 z[ymZR 65- 2 6- Di net hyl t et rahydr o-
1 (21~ pyri di AMG pistead iof pNA tag, Novabiochem) was over the range of 1 to 40 de The

0Xo0- 3, 4zdi hyd | NOX ILm

3-(4-4-P( 2R, 6%9%@%%%4%%%?@8@%& ’%9‘2?@‘%@1“] ghoys, andhe
0X0- 3, 4- di hy Ofe@ctionias iAitikddWith BesyARIaERr RAd iniH Sl AEKinetic analysis was
3-[4-(4-[ (2R 65?-2,6-D nethyltetrahydro-1 (Z fi~

pyri di nyl | met performed ps forfacsanXa Ky detenminations.

gui noxal i nyl ] benzenecar boxi m dam de;
3-(4-4-[(28,6S)-2,6-Dinethyltetrahydro-1 (21~ 25

pyridinyl] cycbeﬁema&zpm pénﬂdc'jg(fhnltKi Constants

qui noxal i nyl ) benzenecar boxi m dam
3-[4-(4-[ (2R 6, 5" ) TRe Sbiltyneftdoyripoahdsatb \adt ax-ikhibRors of human trypsin catalytic

gﬁ,r Ing ;(21?/): ]n;?/]c E&%&ﬁ%@sﬁ%’é& ?}i&ﬁé{g{:(ﬁ?@gtlodfrg@% fpl tdco(r)ﬁ:entranon of test substance that
3-[4-(4-[(2R, Ethﬁnts‘bgf ﬁ"/P(IFi)%bgbhletaﬁﬁft?BY ﬁkilﬁanltrg'ﬁsfn {d cleave the chromogenic

pyridi nyl ] met hyl cyclohexy oxo0- 3, 4-di hydro-2
qui noxal i nyl ] E\ﬁi@&@t@&azbQX%E—D&IS-U-‘GM-L-@?-@A@OMMX&SH@I26704 2~s EP

2002 3-(4- g)%g’hgg%a) Tgplglg?tlgg lutl.e}}urtfarr]xytl;p%lnl(o 5 :A'}/I final) in 10 mM HEPES,
150 mM NaCl, 0.1% BSA, and 5 pL of the test substance in DMSO (2% final) are
15 incubated for 60 minutes at room temperature. Following preheating to 37°C for
5 minutes, to this mixture is added 100 pL of §2222 in HBSA buffer (100 pM

final), and the velocity of S2222 hydrolysis is determined at 37°C by measuring
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the optical density at OD405 nM every 10 seconds over 5 minutes using a
ThermoMax® Kinetic Microplate Reader.

20 For K determinations, the assay conditions were essentially the same as
the aforementioned except that the reaction was initiated with enzyme-buffer and
run at 24°C using a substrate range of 10 to 500 uM. Kinetic analysis was

performed as for factor Xa K; determinations.

Determination of Tissue Factor/Factor VIIa ICgg

25 The ability of compounds to act as inhibitors of the catalytic activity of
human tissue factor/factor VIla complex is assessed by determination of that
concentration of test substance that inhibits by 50% (ICs( the ability of a complex

of human recombinant tissue factor/factor VIla to cleave the chromogenic
substrate Spectrozyme Viia (CH3507-D-CHA-Arg-pNA*AcOH, American
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15 the subsequcnt cleavage of prothrombin to yield thrombin. For determination of

ICs( (PTase) of the compounds of the invention, PTase activity was expressed by

thrombin activity.
PTase reaction was performed in 100 puL of mixture containing PTase
(20 pM) PCPS (Avanti Polar Lipids following a procedure modified from
20 Barenholz et al., Biochemistry, 1977;16:2806-2810) in a 30:70 ratio, 2.5 nM
human factor Va (Enzyme Research Laboratories), and 2.5 pM human factor Xa
(Enzyme Research Laboratories) in modified HEPES buffer (10 mM Hepes,
150 mM NaCl, 0.1% PEG-8000, 0.05% BSA, 2.5 mM CaCl,, pH 7.4), 3 pM

human prothrombin (Enzyme Research Laboratories) and varied concentrations of
25 the test compounds (1 nM to 100 uM in DMSO, 2% final). Reaction was started

by co-incubating PTase with test compound for 60 minutes at room temperature,

followed by addition of prothrombin for 6 minutes at room temperature. Next, the

reaction was quenched by the addition of 100 uL of 20 mM EDTA. Activity of

the thrombin (product) is then measured in the presence of 50 pL S$2238 (250 uM
30 final, H-D-Phe-Pip-Arg-pNA*Ac, DiaPharma) as substrate by measuring the
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1-5-[3-3-[ Am no(i m no~net hyl ] phenyl - 2-oxo0-1 (2I ~
qui noxal i nyl ] pentyl - 4- pi peri di nesul foni c acid;

3- 3- Oxo0- 4Way/a2phenyl pi peri di no) pentyl]-3, 4- di hydr o- 2qui nop&¢/isughBRIgZENECA
r boxi m dam de;

3-4-[5-(2,5-Di net hyl -1-pyrrolidinyl)pent.g$] - 3- oxo- 3, 4- allm&EP Zﬂﬂﬂnoxal I nyl
benzenecar boxi m dam de; 3-3- Oxo- 4-

1-pyrrolidi ny¢bapgmp§/37j°C3p4)Ia4¢Wd£Qﬁ|mm@eaatu Id\sepandzptenads waing &i dani de;
1-5-[3-3-[Ami no(im no~ne§q%l | phenél - 2- oxo 1 (21 ; 1%

qui noxal i nyl ] mply’sr 1' c aci

(1-5-[3-3-[Am no(i @

gui noxal i nyl ] pent yﬁ&q%lag%;@ @%%gyr ro %%Ozk?lr?eww acet am de;
3-4-[5-(3-Am no- 1-pyrrolidinyl)pentyl]-3-o0xo-3, 4-di hydro-2

qui noxal i nyl -5-12,5-B

i s(met hoxyrretbﬁgfe?ﬂﬁpyrrﬁ | (fqﬁ{/qﬁqﬁeﬁ g{ X0- 3, 4

di ?ydr 0?2 ((qw goxal Ray?ﬂbﬂpdﬁglandh}mgn bioiﬂr(tyi;ecally 1.8 mL) was collected and
3-(4-S-[ 2- (Hydr oxynet rrol.idin

di hydr o- 2- qui #edite Age IB@re éakuse&(#é a%grdal £8 Siution. After
3-(4- 5- [ 2- (Hydh gﬁﬁ({},\/{]bp%%% [ i B4! 8 bl B Badk Ao ktorda 890710

3, 4- di hydr o- 2-qui noX enzenecar

3-4-[5- (Di i sogr® mdnvehtivhaP frothroinbir @mefﬁ'r )4te§ib Mgk €arded out in the presence of

qui noxal i nyl benzenecar boxi m dam de;
3- 4- [ 5- (Di et hyarigusicopqrarations. of-tesk gompaun] angthe concentration of test compound

01280 ARSI B P e it bt compou

qui noxal i nyl b@SMﬂD%l%hMﬂﬁkﬁﬂgb&fbenﬁatM@-KﬂM\@tlmb uM) and blood plasma
i m dazol - 2-yl ) pentyl ] - 3-o0xo-3, 4-di r o-
qui noxal i nyl b@&@aﬂe&dumimmmhmdyaﬁﬂ°@$9!(mmlnmmmWhemHBsue

Izmqgfﬁg i(alll %ly engéﬁg@g{, &rx}%:aig f]\é %gne f5% American Bioproducts, with calcium
3- [ 4- (5- Mor ph@lak BARRANFibrin @nﬁ%ﬁbn?mﬂ'tﬁé A r@(gﬁred for a clot to form were
qU| noxal i nyl ] benzenecar boxi m dam d WO 99/ 50254 PCT/ US98/ 26704 -90- 2 ~t
S E P 1602 determined using an automated ST4 Clot Detection System in duplicate.
In an ex-vivo modification of this assay, drug was administered
intravenously or orally to a group of rats or rabbits. At various times blood
samples were collected, and the PT coagulation assay as described above were

performed.

20 Arterio-Venous Shunt Stasis Antithrombotic Model
In vivo measurements of antithrombotic activity were performed according
to the procedure of Vogel et al., Thromb. Res., 1989;54:399-410. Briefly, the
vena cava was exposed, collateral veins were ligated, and sutures were loosely
located around the inferior vena cava. These sutures were tightened after drug
25 administration to induce stasis within the ligated portion of the vena cava. After an
appropriate time, the thrombus was isolated and weighed. The effect of varying
drug concentrations administered intravenously or orally on thrombus mass
reflected antithrombotic activity.
Alternatively, and according to the procedure of Smith et al., Br. J.
30 Pharmacol., 1982;77:29-38, the left jugular and right carotid artery were exposed



3-4-[5-(3, 5- D net hyl nor phol i no) pentyl ] - 3-o0xo- 3, 4-di hydro-2

qui noxal i nyl benzenecar boxi ni dam de;

3-[ 3- Ox0- 4- (5- pi perazi nopentyl) -3, 4-di hydro- 2
qui noxal i wé bhspagenecar boxi m dam de;

3-4-[5- (2, 6-Di net hyl pi per azi no) pent yl ] - 3- 0xo- 3, 4- di hydr g-.2 FCT/US98/26704
qui noxai i nyl benzenecar boxi nvdam de; 3- 3-gxo0-4-[5-{1H ﬁl} SEP 2002
pyrazol -1-yl)pentyl]-3, 4-di hydro-2 qui noxal i nyl benzenecar boxi m dam de;

3- [ 3- Ox0- 4- ( Saridedanfiigtbd 0A Shuty whithl cohtaynisséik ithrieddsSorpreweigted céltor) is then
qui noxal i nyl ] benzenecar boxi m dtﬁ\m de; 3-4-] 5-622 5- D net hy] t et rahydr o- 1H
pyrazol - 1- y| ) ipasrteg) whigh gppects the two cannulated vessels. Once drug has been

3, 4-di hydro-2

3 (o o or 0. A BLnTKEL B SIEAREAER, G UAGHb kgt foms on the foreign

pyri di nyl ] pensuyrfacd imthe-sBunt-isirdmyoied -after &period of time. Clot weight then reflects
qgui noxali nyl ) benzenecar boxi.m dam de;

3- (4- 5-%( 2R, 6UthrogIelig eI, ot r ahydro- 1 (21 ~- pyri di nyl ] pentyl - 6

f I uor o- 3- oxo- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dam de;

3-(4-S-[(2R 6f) -2, 6-Di nethyl tetrahydro-1 (2H)-pyridinyl]pentyl-3
0X0- 6- sul fanyﬁ"@,"@?aﬂWé’Bg&Mﬁoxal i nyl ) benzenecar boxi mi dami de; 20
3-[4-5-[ (2R, 65-2, 6-Di net hyl tetrahydro-1 (21 ~-pyridinyl]pentyl-6

(et hyl sul fanyl ) - 3- oxo- 3, Mli hydr o- 2 qui noxal i nyl ] benzenecar boxi m dam de;
3-[4-5- (28, GEQQFBZI,WWHW%M%WSPBWM?%L- pyri di nyl ] pentyl - 3

gﬁ?ngng ,r In;: ij g re;) Z”gﬁ'g% E}S@%ﬁﬂ\%&gﬁ&g@ fo the carotid artery in rats was induced
3-(4-5-[{28, 6fcordifs 1 . i .

et yl -3 oo A Rk .

2- 3- [ AtDno( i nThvoprbersisResairelny11990;60:602280@n8 Schyrbachendy Hy let att,r ahydr o- 1

(2h~-pyridi nyl ] pentyl - -oxo-é 4- di hydr.9- 6 30 .qui Al ylic acid;
et nyl 2. 5. [ RGEThEBRh TG Thessnpu: L3036 RSP0
di met hyl t et r ahydr oMalé, BpragieiDabiIey kdtd E375Y4 103) e andbtitbitiB¥d WithGirethane
qui noxal i necar boxyl at e;
(1500 mg\kg ip). Animals were laid on a 37°C heating pad. The carotid artery was
exposed through a midline cervical incision. Careful blunt dissection was used to
15 isolate the vessel from the carotid sheath. Using forceps, the artery was lifted to
provide sufficient clearance to insert two small pieces of polyethylene tubing
(PE-205) underneath it. A temperature probe (Physitemp MT23/3) was placed
between one of the pieces of tubing and the artery. Injury was induced by topical
application on the carotid artery above the temperature probe of a small disc
20 (3 mm dia.) of Whatman No. 1 filter paper previously dipped in a 35% solution of

FeCl3. The incision area was covered with aluminum foil in order to protect the
FeCl3 from degradation by light. The vessel temperature was monitored for
60 minutes after application of FeCl3 as an indication of blood flow. Vessel

temperature changes were recorded on a thermistor (Cole-Palmer
25 Model 08533-41).
The time between the FeCl3 application and the time at which the vessel
temperature decreased abruptly (>2.4°C) was recorded as the time to occlusion of
the vessel. The fold shift in mean occlusion time (MOT), therefore, refers to the

time to occlusion in drug-treated animal divided by control time to occlusion.
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3-(6-Cyano-4-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro-1 (2H)

pyri di nyl ] pentyl - 3- oxo- 3, 4- di hydro-2 qui noxal i nyl ) benzenecar boxi m dam de;
2- 3- [ Ami nawospmgsyet hyl | phenyl -4-5-[ (2R, 6S' ) -2, 6 di net hyIt ol 501‘
(2F~- pyridi nyl ] pentyl - 3- oxo- 3, 4-di hydro-6 qU|noxaI|nec ROS

2- 3- [Anlno(lnlno)nethyl]phenyl 4-5-1(2R6%)-2,6 dineth hy!

gzlqal %)r(;?j: %leﬁ OXI Mﬁ%&%gﬁﬂ?ﬁh@/@r) xgg/ggbfollo ed] tetrahydro-1

(21~ pyridi nyldxﬁeatayélyBy[ahmmﬁsm((smpgmmhhﬂ ferdbraboein), 4- d| hydr o- 2

qU|noxaI|nylbenzenecarbOX|n1dam

2- 3- [ Ani no(i ni no) ndiypidallpnib ﬁypnmo‘mdﬁeﬁmeeyqlnzn@hwﬁ@%mlawraﬁ%mr 1

(21 ~-pyridiny U

51457 (2R bt Bt Ty ol Shuthlcnfrpns AR Bni PR

(hydr oxmet hylmmwmm4 di hydro 2 qui noxal i nyl ] benzenecar boxi m dam de;
3-(6-(AmM nomet hyl ) -4-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro-1 (2F~ 20

pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro- 2 qui noxal i nyl ) benzenecar boxi m dam de;
3-(4-5-[(2R, 6S' )-2,b-Di nethyltetrahydro-1 (21~-pyridinyl]pentyl-6

Vi tro- 3- oxo- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dam de;
3-(4-5-[ (2R, 6S~-2,6-Di nmet hyl tetrahydro-1 (2F~-pyridinyl] pentyl-6 25

hydr oxy- 3- oxo- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dam de;
3-(4-5-[(2R 6,S )-2,6-Di nethyl tetrahydro-1 (2l ~-pyridinyl]pentyl-6

nmet hoxy- 3- oxo- 3, 4- di hydr o- 2- qui noxal i nyl ) benzenecar boxi m dam de;

3- (6-(Benzyl oxy)-4-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro-1 (2F~

pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro- 2



30 qui noxal i nyl ) benzenecar boxi m dam de;

2-[(2- 3- [ Am no(i m no) net hyl ] phenyl -4-5-[ (2R, 6,5"')-2,6 dinethyltetrahydro-1
(2F~- pyridi nyl ] pentyl - 3-oxo- 3, 4-di hydro- 6 qui noxal i nyl ) oxy] acetic acid;

WO 99/ 50Z5¢%0¥okh383981 26704 -92- 2 4 S E P 2002

3-[ (2-3-[ Ami no(i m no) met hyl ] phenyl - 4-5-[ (2R, 6S') - 2, 6di rrethy&g’fa 84-1
(2H - pyridi nyl ] pentyl - 3- oxo- 3, 4- di hydr o- 6ggti noxal i nyI )ox2] aci d;
4-[(2-3-[ Am no(in

(2H) - pyri di nyl | peStydturg- oxo- 3, 4- diNamgr o- 6qU|ﬂzmablrln Typsin] buXanoVdlade| d
2-[(2-3-[ Ami no(i mi no) net hyl ] phenyl - 4-5-[ (2R, 6%30 2, 6 Crset hyIQsetrxah»pd@o 1
(2F1) - pyri di nyl ] pentyl 3- 0x0- 3, 4- di hydr o- 6qui n@(al i nyl,,l)vﬁm nehacet®cuMci d;
10 3-[(2-3-[ AT T -(4PSLER 6.5)< °- 2.9 S~- 2203  0.065 16

di et hyl t et r ahydr F~- pyri di ny ]pentyl 3- 0X0- 3, 4- d| hydr o- 6

qui noxal i nyl ) amim] pr opanoi ¢ 2&i d

4-[(2-3-[ Am nQ 'n)rrethyl] 2R 6.S )-2,6 dinethyltetrahydro-1
(21~-pyridi nyI fentw| - 3%9x0- @Mﬂé&?@[‘% 15 qui noxal i nyl ) am noj but anoi c
acid; 3-[4-5-[(2R 6, S yl tetrahydro-1 (21~-pyridinyl]pentyl-6
(2- hydr oxyet hoxy) - 3- oxo-B874- d| ~drg- 2 qw noxal i nyl ] benzenecar boxi m dam de;
3-[4-5-[ (2R 65~ 2, 6- Di ‘et hyl tmmw}pp@tyk { 2Fn- pyri di nyI]pentyI 3 20
oxo-6-(1H 1, 2, 3, 4-tetraazol - %lﬂtdh%i‘c} »3, 4- di hydro-2

qui noxal i nyl ] benzenecar boxi mi Gam’ de

3- (6- Ami no-4-5-[ (2R, 6S)- 2, 6- chuimﬁdahhylmmzélydro 1 (21~

pyridi nyl] pentyl - 3-o0xo- 3, 4 di hyd oxal i nyl ) benzenecar boxi m dam de;
25 3-(6-(Butyl ami no) - 4- S—[(ZR’eGa‘EO’}m'E net hyl t et rahydro-1 (2F~
-pyridinyl ] pentyl - 3- oxo-3, 4 dIFgEX%?eZ)qUI noxal i nyl ) benzenecar boxi m dam de;
3-(6-(Di net hyl am no)-4;5_—[(2 6S )-2,6-dinethyltetrahydro-1 (2F~

A 4- di HABGOR,65)- 7.02 245 0.009 i3
rboxi m%gm de;

pyri di nyl ] pentyl - 3- oXo
gui noxal i nyl ) benzeneca

3-(6-Anilino-4-5-[(2R 65 )-2 di met hyl tetrahydro-1 (2Fn
> dimethyltetrahydro-
N 0 1(2H)"

pyridinyl]pentyl-3-
oxo0-3,4-dihydro-2-
)N:’j quinoxalinyl)-4-
hydroxybenzenecar
boximidamide
(Example 2)

Further Biological Data of Example 2

In Vitro Diluted Prothrombin Time (dPT) Assay

The effects of Example 2 on dPT were evaluated using pooled plasma
from human volunteers. The compound concentration-dependently prolonged dPT

5 and the concentrations which caused 2 fold prolongation of dPT for Example 2



pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydm 2 qui noxal i nyl ) benzenecar boxi m dam de
WD 991 50254 PCT/ US981726704 -93- 2 ~r S E P 2002
3-(6-(Benryl am no) 4-5-[ (2R, 6S~-2, 6-di net hyl tetrahydro-1 (2F~

pyri di nyl - 0x0- 3, 4-di hydro 2 qui noxal i nyI )benzenecaf,g,f)}pﬁg1 ?'g1
(2-3-[Am no |mno met hyl ] phenyl -4-5-[ (2R 6, S' ~ di met yI
(2F~-pyridinyl] pentyl - 3- oxo- 3, 4- di hydr 0- goqui noxal I nyl) g
(2-3-[Am no(i m no~net hyl ] phenyl -4-5-[ (2R, 6f ~-2, 6 di nethyltetrahy ro-1

(215r pyri di nyivhp8@SyiM3whereas3at cinkentration of 0.1 uM there was a 3.2 fold increase
qui noxal i nyl )ﬁ\y‘ﬁé) hexanecar boxam de; 10 N

(2-3-]Am no(i ’?met hyl ] phenyl - 4-5-[ (2R, 6S~-2, 6 di nethyl tetrahydro-1
(2f ~- pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro-6

gui noxal i nyl ) - 2- cycl ohexyl acet am de; N

(2-3-(Am no(i m no) net hyl ] phenyl - 4-5-[ (2R, 6S~-2, 6 di net hyltetrahydro-1
(2Fi)- ply_ri d: %I ] perlwleftgct@nﬂﬁgaxﬁpuizwﬂmorﬁbdﬁs and hemostasis has been studied
qui noxal i nyl ) ben car boxam

(2-3-[ Amino(i W %Eﬁ%‘?ﬁt"ﬁ?‘l’ ]"H@%ﬂﬁﬁ“&t model Qﬁzﬂ&mbgméf Tnithas el @milastic ghunty
(21 ~- pygi di ny Whsiath@aham de;
3451 (2R 687 Peofhain  Rin rg‘ﬂydro Gt b bulding ﬁ%‘ﬁ}‘%éﬁt i Ahé

[ (et hyl sul fodﬂe)epﬂdnm]ldeﬂmshu&lmddr ¢ontiiob c@nditions. The end points of the
qU|noxaI|nbeenzenecarbo

O B e on e araihe Hriel odgiugion (SEOY aud thyorgbys Weight, EXETPIAR WS- 1

(2F~-pyri di nybignb We rﬁb‘tﬁt(ﬂ'a% dﬁulﬁ'ﬂ Wﬂjﬁspa dingle bolus followed by constant infusion
gui noxal i nyl ) Benzenecar boxi m

3-(6-[(Cycl oh&MMWteﬁsmmg d9$e}sélm/¢1been t8sted irrp Bal)of 25 gabbits (5 rabbits in
aui noxAP) ny! ) BRERERS SR L HERDRED 68 gk ¥ 3 v o/l Y8 986 ot
+ 16 pg/kg/min. Example 2 dose-dependently prolonged the time to occlusion and
reduced the net thrombus weight. In the highest dose group, TTO was increased
from 17 minutes under control condition to 100 minutes. The net thrombus
weight was reduced from 50 to 20 mg in that group. Example 2, at the highest
15 dose, prolonged aPTT, PT, by 5-, and 3.9-fold, respectively.

The effects of Example 2 on thrombosis and hemostasis has been studied
in a dog electrolytic injury model of thrombosis. In this model, the thrombosis
influencing event is an electrical current is applied to the femoral vein (or artery)
by applying an anodal direct current (300 uA) to the intimal surface of the vessel

20 in the presence of restricted blood flow (Goldblatt clamps placed around the
vessel). The end points of the experiment are the time to occlusion (TTO) and
thrombus weight. Example 2 was given as a continuous infusion at rates of:

2.5 pg/kg/min, 5 pg/kg/min, and 10 pg/kg/min. which dose-dependently
prolonged the time to occlusion and reduced the net thrombus weight. In the

25 highest dose group, TTO was increased to near maximal effect of 240 minutes in
both arteries and veins. The net thrombus weight was reduced from 50 mg to 18
mg [artery] and 110 mg to 15 mg [vein] in the highest dose group. Example 2, at
the highest dose, prolonged aPTT, PT, by 1.4-, and 1.75-fold, respectively.



3-4-S-[ (2R 6S )-2,6-Dinethyltetrahydro-1 (2F~-pyridinyl]pentyl-3
0X0- 6- [ (phenyl sul fonyl ) am no] - 3, 4-di hydro-2 30
qui noxal i nyl benzenecar boxi m dam de; or

3- (6- [ ( Benwyd syspssany! ) ami no] - 4-5- ((2R, 6,5')-2, 6 dinethyl tet
(21~-pyridinyl ] pentyl - 3- oxo- 3, 4- di hydro 2 PEINSSoB26h04

qui noxal i nyl ) benzenecar boxi m dam de. 99/ 50254 PCT/ L%QS%POZUD@ 2 ~r S

E P 2002 13. A co J GRS, 3- hydr o- 1
(21~-pyridinyl] pem%r}gregm"g%ﬁa@%‘ﬁﬁ&éﬁs% qui %5'?(%1 gﬁt?[gghrz{g‘%gca ‘g'hg(d%m dam d
e; 3-(4-S-[(2Rf e nvénforlaremidtyl foepfearhmlfgcma tfedfing Wdim’ﬁtbtiw&kmefsyfoﬂ 5

0Xxo0- 3, 4-di hydr o- 2- qui noxal i nyI ) -.N hydr oxybenzenecar boxi m dam de

3- [ 3- (Ami nometchyMPlshEsnpus thrombosis) ﬁeﬁsv?n rgmhpsie thrpmbephishiis, %rtepal

2F~- i di I

(26~ QY710 Gk cotbu) sn AP SO oo, crebrl boliqm Kidney

0x0- 3, 4-5di hy dremb3lismi pdnmhany;dmbbhbmdﬁm;abfenmmmbmdlmnfamlda urisfablel. A
d which 7-.Ch hyl am no- pr, | )-3-ph -1

oo noxal | . SER, S GG et o AR AROATSOS oy ) 3 phony] -1

H-qui noxal i n- 2- onen{édo & oF Yérﬂtuﬁreﬁﬁ‘&d%)bejadﬁﬂmﬁﬁ%éa%é{n@&eﬁy') 1H

qui noxal i n- 2- one; 15 2(II~ Qui noxal i none,
7- met hoxy- 1, 3-cb1'nb(rptlngt“nﬂ)@rpmmry therapeutlc agents. These include, for example,

3 (- Fl uor o pIay ryacoBt Byt R Py RE et SR non Or
3- (3, 4-1@ chl orseergiagnanitiinflafiBriabony Mgeénts duchiak Bspinin ARy TeR, AaprbXe sodidh) N

ne; 1-(2-Diethyl am no- ethyl)-4 oxy- 3- phenyl -1 H-qui noxal i n- 2- one:

(()2 Di et hy!| arindpsethagin,)picpXisam. ;swéqwqhnmthrembammamxwrszst@h@s argatroban,
(2
(4

gg%opﬁt} % E&n%%%%%fa%t %YHE g%rs’p Mﬁ qui n%g{ gwé (Zjﬁe;one;

such as tissue plasminogen activator, urokmase or streptokinase, and GP IIIb-IIa

2-
1-
3-
3-

antagonists.

15 The compounds are thus well-suited to formulation for convenient
administration to mammals for the prevention and treatment of such disorders.
The following examples further illustrate typical formulations provided by the

invention.

Formulation 1

Ingredient Amount
Compound of Formulas I to V 200 mg
Sodium benzoate Smg
Isotonic saline 1000 mL

20 The above ingredients are mixed and dissolved in the saline for IV

administration to a human suffering from, for example, arterial thrombosis.



2(1'1 ~- Qui noxal i none) 7-nethoxy-1-(p-nmethoxyphenyl)-3-phenyl;
7- Met hoxy- 1- (4- met hoxy- phenyl )-3-(4-trifl uoronethyl - phenyl)-1H 30 .
gui noxal i n-2-one; 2(I1rQuinoxal i none, 1-methyl-3-phenyl-, 4-oxide; 9s 2 4
S E P 2003yéobfabdagxy- 1- (4- met hoxy- phenyl)-3-(3-trifl uoromet %T Qaenn 04)-1
H qui noxal i n-2 one; e
7- Met hoxy- 1- (4- et hoxy- phenyl ) - 3- p-t ol yl =TH qui noxal i n- 2-gne;
ng‘ !SaEPnzaﬂzne'

3-(2- Fl uor o- plp@,m{l])mgnget hoxy- 1- (4 nmet hoxy- phenyl)-1 Hq
1- (3-Di et hyl amino-propyl)-3-phenvyl - 1 _H auj noxal i n-2-one;

7- Hydr oxy- 1- ( {ingyetlienty- phenyl ) - 3- phenyl -1 H fui noxal i n-Amowst;
3-(4-Chloro-p i —2(
11~- Qui noxal | 151?€1P9“‘3d8 b pslto 1001_118

1-[5-(2,6-D ng C‘émxlob’é Wﬁbx‘o‘éb’éfalﬁﬁlé r=pentyti=Siphenyt=t rgmguxon' r=2=ohe,
3-
{4-[5-(2, 6-Di fr8tdasit agidperi di n-1-yl ) -pentyl ] - [L- net hyl - 3- damgl, 2, 3, 4-t et [ ahyd
roquinoxa|in-9 yl)-N-hydroxy-henzam dine.  3-
(4-[5-(2, 6-Di (eiPR AR i di n-1-yl ) - pentyl ] - B- oxo- 3, 4- dilAJRE o- qui noxal | n- 2-

yI} N—hydroxyw
3-(3- Am no- 1H] i'ndazol - -foryl [ 5- (2, 6-di met hyl - pi peri di rsl(-)f-‘%ll)-pentyl] 1Hqu

i noxal i n-2-one; or

1H') - Qui noxal i none, th et met.hoxy enyl J.met hyl ].
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phar maceut i cal%%wwewd—e&—%&%m th
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venous thronb sT—28—dsc—=ceorth ||g to-cHar T2 tror—24¢—mrererrSard
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Compound of Formulas [ to V 1
Polyethylene glycol 1000 74.5
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10 The ingredients are combined via melting and then poured into molds

containing 2.5 g total weight.
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pr ot ease i nhi|Ceropowid cfi
preparati on Of=—a—hpeH
38. Use of se }
preparation OfgR
39. Use accordin
Xa.

AS. Afy. Af . Af . AY@Y AUL L AR, = . 3 Al Fe. AY. A{3y. A
@. AYe. Aly. Al L. A3. Xﬁ??’ﬁ%\s f’%@‘%@%‘%ﬁﬁﬁh%@ﬁk@? Eﬁ‘%ﬁl@%%&&’(ﬁ}% . AU

. Ay is added to an aerosol container fitted with a metering device.

_.AF. A h3. A An. AYE. A, h3. A. AFF. Af3r. A nS, . AY. A 2. AF. Af 39. AYY. Af Y. AfFr. AF. A
CAQJY. AyU3. AF. Af e. Af3_. AyF. A@. Al . A 2. AAl . Af 9. AyY. As

A3l -. Ay. AY. A@e. AY% ASI . AYIF % Af UF. AL R AL A A h. Al L. A AYy. A AUY. AAl . A{Y. Al . A
@e. Ae. AF{3. Al , A YtDF:"1L45 IC

3

38, mhereiF

E Pl Ol Edye) A T1TE

;ln - O c 56 cl v
said serine protease is f

b to claim37 or

ctor

P<p<p<x<| <<?<<| ?2?2?2?2??22?2??2>888XXXXX| | ~~| | | XXXXXXXXXXXXXXXXXX]| | XX 2XXX~XXXXX?>
P???~~<?~| ??~| <| K?<?<>LKLLKBLK?LKLK~>?>V>?>?5?5?5?5>?7~~~?pxx4T: 9) ) L45 ) C
LL(L#. #. 2" ?2?2?2?2~?2>~~??7<<<<<<<<<LKLKLKLKLLKLLKLKLKLKLKLKLLLBB/X 2~ 2~ 22 ~2?>2?2>~~| ~~>?>>77?

XX(X#. #. | ~| <| || ?] ?| 2~22222222222222 2XXXXXXXXXXXXXXXXXXXXP] | ~?~] | XXXXX]| | | XX?
20T

D T R . Y .Y R R T T T T - S N T B 1 NNV NN NS NN NN NSNS NN oA



C

~~~x~x~x~~||||||||||||||||>>>>>>>>>>>>>>>>>>>>>~~~9 299922222722292999222777
??7~>???? 0 ovstass: O7[ K45 C S98/2670
B R e N i T,LL;;;;
=P >>5>>5>5>5>>5<LL SIPRR>>>>20<>~70700 0 J U QDY DARH 72777
>S>S>??7>5>5>7??7~7~?~~?5: M P445 fC ’)l’?’ggp)?bb}

??2?°?7°>727?7727?7°7?7?7°7?7? &(4~, dy)wS i zupj d’\ﬂ c&aU] c&aly caU] c

a] cRa] ca] ca] Wa]daiinca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ¢(
aU c(aU ca]cal]cRa bGQ .

9F~+<t >Ze| vgl ga[ V] caV] caV] ca] ca] ca] caV] ca] ca] ca] ca] caV] ca] ca] ca] caV] ca] caV]
caV] ca] ca] cal.ca] cAlcompound aedordiing telfaradulzl ca] ca

5v*@\ C'u( E| wnmhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]caV]c
aV] ca] caV] ca] caV] ca] ca] c&alU] ca] ca] ca]ca]ca]caV]ca E: ~h":<@N\ c

& h!' {vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] @&] ca] cal ca] ca] ca)] ca]calcal]calc

a] c(aU] ca] cal] ca] ca] ca] ca] ca] ca] ca] cafca! bA!'![" Vb gttt 9| #H#SYSSSUEW %%
%&+ ['" "' .(y())}xsnid_ZU] ca]ca] cgg?c al'e
|

cta] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] c&al] caUlt a Wc 1

aljcalcalcalcal)))) )" ****J+++++++v;y ’\3( N :E----A.{vql gb] Xid_ZU] c] ca] ca
!a]:c a] ca] ca] ca] ca] ca] ca] c(aU] ca] cal] cal] ca ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
JcaJca]c*alcalcajca A\.g............. -7, /1111111111 '

222' 35~ytni d_ZU] ca] ca] ca] ca] cal] ca] ca] cd] ca] ca] cal ca] c(aU] ca] ca] ca] ca) cal ca
] ca] ca] ca] ca] ca] ca] ca] caD6] ca] ca] ca] ca] Ka] ca! 5505<5L5a5b539MD_9:::; 2; K; Z; f;

: X<d<s<<<=>+>w>>?b?| wgl gb] Xi d_ZU] c] ca] ca] ca] ca] c(aU] ca] ca] ca] c( aU] ca] calc
a] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] ca] ca] ca] c(aU] cal] ca] c(aU]ca

b?q?? 75y GAONXAAABP R8BI Bkt iR kédeplablsdals, e¥leed, hend&adrcal c(al] ca
] ca] ca] ca] ca] ca] calca]ca ca] ca] ca] ca] ca] ca] al cal ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca! FGOGt GRRFRdrigs T6Y3 JJ &Kl KKKLQLLLL>MKMVWMM xsnhc” Y] c]] ca] ¢

Teal oa] oa] oa] a] capsat! W%%@M&%@%@@@E@%ﬂ 0 X

dA]ﬂ c] ] c]( aU] ca] ca] ca] cq}{ﬁ% @ ga]%ﬁ]]ﬁg]vﬁs]vc/a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca]ca] ca] caJca VWAV

XNXXXYKYYYZLZZZ[ J Bk selected rba) HWA3sd)alkel bycidalRylc hdtembliyl,ca] ca] ca] ca] ca] ca]

caj ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal ca] ca] ca]lca] caljcalcalc(aUc(algl]]l]l”

DA 19 cycloalkylalkyl, heteroalkylalkyl, aryl, arylalkyl, heterocycle,

<" BaxaaabCbbbcE

] cal ca] ca) cal ca] oal Ezf 35?%%%“]@? R R R R T o ek
fMTff h

e ol e e oA e el )
z ne calcal]calc

Ja] caj] ca] ca] ca] ca]ca] ca a] ca a] ca] ca ca ca] caj cal] ca] caj %?Slgﬁe]ica] caJ ca] ca

] ca] ca! q; qnmggqqg=rdrgrp terqqyp 1, each optxonalysubstltut tg\Rl and Rp;

sDssssss-tOt Tttttt, uuuuu2vzyv| wr nhc’\ cl]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

] ca] caPca] ca] ca] cg]’é&]’?ﬁn&?ﬁé f’ﬂ)a] ca] ca] ca] ca] ca] ca] ca! zv} vvvEww
Y,

\;,/\Z#Vy)cy?xyz/ zuzz{ 8{Tfﬁlﬁtﬁﬁ°FA§}l|\l\(A:ﬁH@hcAWé] ] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

?l;?-] ca] ca] c(al] cqg absalt oabsladisdireml al cakyl aheAhpRl b9londlos dldral cal cal }} ~U~

pLo6l EgAs| wr mhc”~Y] c] ] cd]eww@tp&,a:y@lap&a] eyqlealkylantesqupteddy| arglasanpereal] cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] S g,] caj] ca] ca] ca] ca! \ 4AyGo% 9oUf { vql gb] X] c] ca] c
a)J ca] ca] ca] ca] ca] ca] ca] cg+ %a‘flc’aU] caU] ca] ca] ca] ca] ca] cal]ca] cal]cal]calca]ca]c
a] ca] @] ca] ca] ca] qd} asenpéryselected Brumd el vf iebed¢l¢ eachldptioadidpdutatiangd al caj ca
] c&al] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca! DHnYs?SBk%gnc{ vql gt}]"ﬂ} 3]@&%1 }ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] ca] ca] caU] ca] ca! D'u% ({ x¥&% n6~yt 0] e
"[V]]ca]ca] ca] ca]ca] ca] ca]c*al] cal] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] ca] c&a] caU] cal] ca] ca] ca! 6|, 8HEI 2xWZ| wr mhc”™Y] ] c] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca! ZD@?ng9<zupkfa\W]]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c(a]cau
] ca] ca] ca] caV] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! <[ gHcxg

8gGA\ nT } xsni crYkfal\W]]]ca] c(al] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
ca] cal ca] ca] ca] c aU] ca] ca] ca] ca] c"a] c( a] c"a] ca] c"a] ca

e ey —




{vagl gb] W] U] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]c(aU]ca] cal]ca]ca]ca]ca]ca]ca]ca]l
¢a] caf ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

NQ ]z|,?0X]v$sW2[ytoje [VIgb]W]ca] ca]ca]ca] ca]ca]cal]cal ca] ca] ca] ca\/] caJc
a] cal ca] orbosmnsd caj c&aU] ca] ca] cal] ca] cal] ca] ca] cal] ca] ca

/ Q *] 9=M Exzumhb] XRj e [ VU] ca] ca] c(alU] ca] caDP#] ca] caD] ca] ‘]’ ca] ca]
ca] ca] cal] ca] ca] cal] ca] ca] c, al] ca] caDXl"j4ca] caD] ca] ca] ca] JUe [
VU] D] ca] ca] ca] ca ca] ca] ca] cal cal] caU] ca]kya] c(ayl cal caU] ca] caD{]ca] ca]c
a] ca] ca] cal] ca] c:ﬂ agrmmaqle@t acalkyl, alkyl interrupted by one or more
="S"ME'FTG O X[V caU] ca] ca
) cab0E] ca] cal can) | cal SESTORPL A b RAPLer AR LIRS SRICRRAGRE, SOy o
990 & Tl &) lyblobllylaI4fiGtnupted biy e or nofo lbraebidnes, ¥ ] U cal caU

ca] ca] ca] ca] ca] ca] ca] c. aU] ca] cab<
] ca] cal] caDx] cal] ca] ca)B}leaflba%]béﬂ@f%da‘]“éhFdaﬂ“éaﬁha] ca] ca]ca]ca]ca/, 1,

. F, /& /0 0al0d 1>1E1IHIKIRLX1[ 12 1{ V.
] caU] aU] 8a]scaU] éal%]‘ﬁlgﬁﬂegg]‘%‘a?gﬁgé ‘E,"a]”@a r@H]"&ea} %a%a?@g{ﬂwcg]icﬂaaa]cg]i
’?i]:L(ig]SgngJ]S?g]ggg:SJ]G(égé???n7’7) glgﬂr%%é)alkgl "{’5"01& K S(?Jf'](élé‘]"l)’ %ﬁ)ga] ca] ca] caV
] ca] caU] ca] ca] ca] ca] C@@ﬁlﬁﬂ%ﬁéﬂﬁﬁ%&@ﬁ@%ﬂdpe&t&aﬁ&& Odlkgkrhfid&] cal] ca] cal] c

aJjcaljca]ca :;Ku

i 1<6<>0aiRGleawR Cr{Ry lacif WiliTacidy kikyinjnind JalialamideaU] caU] ca] ca
&C?L&aié?glaf o] calh c ACAkeRnb A bRt Absslshr alsyieses Nallodamidgor 2t 2wy 229727
@D@@é&w val gb] vk * [ VOO SP 5 NG, R G C O:)ﬁﬁycﬁc(a]@a’(jkéal}‘%éq caU] ca] cal

(C::ag]élcég]cgg]_ caU] cay KllaE] ﬁp@ﬂﬂzﬁa@%ﬂ?ﬁjﬁ@@@ﬁﬂyﬁﬁﬂ h{g? maﬂB%gBiBCC]CC | cal

| snj a] ca] ca] ca] ca

ip A

sl 555%5‘@@%.@; W ]%ogg‘f%ﬁé‘ﬂ%““ cajcal
a] cal] cal] cal] ca] ca] ca ca ]c al] ca] caU] ca
{EE{EEEHNE%&%]O;%]{ (C:)('Ci)g]X(I; a‘kﬂ@g%{zrgllk %%%’%W&k?( L)JW-]ZU] ca] cal] ca] caU] ca
]ﬂcgg] gﬁt}cgalﬂ] ggU]T/CS] Bﬁl Q%FSWHQJ CEINRJafal Cﬂ&ﬂ@lﬁﬂﬁ}ﬂlﬁal caVlca]caljca]ca]c
WG VO VWANANANNAZT [ ! [ @{-EINEE RITMRAMR Dy AkVGEERYIFRMDIRPH] cal] ca] ca] cal] ca] ca]
caV] ca] ca] ca] ca] ca] ca] cal] ca] caU] cal] ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] ca] ca]
calJca W [[[[T[[]I[Rpl{ setectet from H, chidrire} fluorine, bromiog Liptling 2O JCalliyl)] ca] caD’

ca] ca] caU] ca] ca] ca] cal] ca] caU] cal] ca] ca] caU] ca] ca] ca] cal] ca] ca] ca] ca] caU] ¢
!a] c!aU] I:a] (l:J]a] c!a] c]&aU] cag]mﬂE],ﬁﬂfg{ U]y e]tﬂ!)‘ﬁ%iﬂml j E‘&lﬁef ]alkyH]CCtmle Jca] caj cal]

?cAcCcl j
gr gU]CcaU]ngj] gglCJ]ngleJ]{ \ch ] }%ﬂ ZL#ca] ca cafdcg)%]kg&gl&a&ﬂ%}w%aﬁ]cgggegg]
f Df af ROI f nf gf wf zf | ffffﬁﬁmiﬂe;ﬂg]ld:iﬂde?mnmeﬂkﬂpjstef,ﬂ\]%@&lkpl] N} (e)argl)] ca] ca] ca]

ca) ca) caul cal cal cal ca) &%UL%%L@M&] RRAGmERELE st el oad cal cal cal
kkkkl nEnnop- p] pppLql rr iﬁﬁh?d%’ :kk]ongjih@?f $H 8 dgﬁiﬂé&%ﬁ%éﬁd ] c*a] cal] ca

U] ca] cal] ca] ca] caU] ca] calc ca cal cafca) ca ca] caJ ca] ca
lca]c, a]cal ca }~9l Xn{ %Ué@lk 1, CHO, acid, alkyl C(—NH alkyl C(=NH)NHNH

g~yt nid_ZU] ] ca] ca] ca] ca] cal] ca] ca] ca] ca] c(ay ] cal ca] ca] ca‘,]' caJ ca] ca] ca
V] ca] ca] ca] ca] ca] ca] caMC@%NH}HldN}QaWHW&HDH Ialkle(—NH)NHOH,

SnADY} xr |1 gblWd_ZU] ] V] ca] ca] ca] caU] caU] ca] ca] ca] c(a] cal] ca] ca\/] ca)] caV]ca] ca
] ca] capca] ca] ca] ca] Cawﬁﬁﬂﬁmga@kﬁwﬂ(ﬂfm}@ CEBINEY o

Ta| wmmhb] Xi d_ZU] ] V] ca] caV] ca] ca] ca]c*a L}Jba

W] caU] ca] ca] ca] ca] ca] a¥y3CEEq 26&]&3’&}&:’3] ]Wé]@a]"&a])ﬂwsh] ca] ca] caV] ca
L??Z 3AJwH4J~ytoid Z@ﬁﬂgfcla](aﬁ]@@é@ﬁa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cal.ca

W] ca] c”a] ca] ca] cafe M#@W@S&Wﬂ"%‘] sipe piky] &TQPBa‘f}S‘&FééP&aﬁaEla]‘ba] ca] c(aU
& dt 72Pc3a) xan 4. 201 | cdeRs ahf*a SR Bl bRl BT BT RS Cf cal ¢
]a!] g\;\&?g@?ﬂ \?\?]rrﬁgl‘ﬁ]a] g:}@é‘? OF&] f&?g]ﬂ?ﬁ]ﬁﬁﬁ% caféé][ d]%%‘]eca] calJcaJca]c

a] ca] ca] ca] ca] ca] c. aU] ca] ca] ca] ca] ca] ca] ca] ca] ca! } @] 1YWODSY[ qy=N{ vqgl gb] X] ]
c] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c*al ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] c(aU] ca] ca] ca] ca! NPSVYegB, ; KPk

1Dkl | wmhc”~ Xl gb] X] ] cU] ca] ca] ca] ca] ca] ca] ca] c(aU] ca] ca] ca] ca]ca]ca] c(aU]ca]c
a] c*al] ca] ca] ca] caU] ca] cOaU] ca] ca] caU] ca] ca] ca] ca]ca !4#7U'b




~ =IKOF! 10% | & ()-F! 10%| & ()-! & ~10%| Z| & ()- 10 10 10F%10%& ()-
109 ()-bQ dE~_=! k10%| & () -y@

10%| & () - 109%1 & ()-10%| & () - 10%H & () - 10%4| & ()- .{ "aB~_=!,"
"10%4] & ()wd oMb () - 9@ 0%| & () - 10%4| & (

0400R| 2| & ()-Y 1 10%4| & () - <t ZaB~ =!I L3I 1 & 110%4 U 5| &
1ocyl1&|()(12&#10%1| &l()()slocm?& 0- 25de'1<%| 1((321| 1o4||82zﬁ> :gEE’ ZW? &0
510%’4 & ()-9f10%| & () -iRgeddf? 693 %3&&91 {olacﬂuixg%f’ekh%vléﬁe éh%ﬁﬁl"\‘c' y 10%

h& ()-f10% h& ()-, @0% h& () - 10% h& YT 1090h0Rh& () - Y! 1

h& ()-\ CAEYNC! - 10% h&' (yns@istisated.of ;ubmwm@xan alk&b/smep bawngoom K&aon 10%
h& ()- C'udEYNC! (910% hé& E9 6 h 0% E10%
h& 8 y 10% h& E) (E: ~ ”é‘gfh&%é&%%&(“) ondo i For, éqﬁﬁs%g(ﬁk(’)hef‘%%
h& ()-+-10% h& () - *|10 Y- 10 h 10 h 10 h3:!10%
h& ()-810% h& ()6 10% gﬁ@’fﬁgmﬁl‘w#m’é

h& ()-"4 HdBbCl | &erogakgl%éd@mf@op/@ & ()-S10%| & ()-, 10%| & ()-s10%| & ()-Y"
109 & () HN] | ]>mbC 1094 & () -

Fs109%| & () - 10%| & js-C 00D’ ()-110% | & ()- 310%gtg& ()-\ ¢

dEnbC! Y+10%| & ()-. )z 10% & () ' 109%1] & () -

&10%4| & () - $10%4| 82(23& o0 ()-

& h!'!1'l dEnbC! 510%}| 3Yﬁow| & ()-S210%| & ()-010%| & ()-

10%}| & () - L-y109%| 8 S0'P" Q'V'b" " bCl " 10%& () - Y100& ()-f) @LOY& () -
104 104] 104] 99100} & () nEGAPYMI & ()~ """ " 9#| ##dEDC " 109 () -

10 --- represents an optional additional bond when A is N.
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or stereoisomers or pharmaceutically acceptable salts, esters, amides, or
15 prodrugs thereof, wherein A, B, E, G, J, K, and L are as defined above.
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or stereoisomers or pharmaceutically acceptable salts, esters, amides, or
5 prodrugs thereof, wherein A is N or Nalkyl, and B, G,J,K,L, and

--- are as defined above.

4. A compound according to Claim 1 wherein the compound is according to

Formula IV
R
H
= N\
L— |
8
I?I O

I e
|
K

<

10 or stereoisomers or pharmaceutically acceptable salts, esters, amides, or

prodrugs thereof, wherein G, J, K, L, R}, and --- are as defined

above.
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or stereoisomers or pharmaceutically acceptable salts, esters, amides, or

prodrugs thereof, wherein X, Y, Ry, Rg, and --- are as follows:
5 X is selected from (CH»)s,
(CH3)g4,
(CH)s,
CH,C(=0)NHCH»CHp,
CH»CH,NHC(=0)CHy,
10 (CH2)2NH(CH3)a,
(CH2)20(CH2)2,
CeHa,
CHyCgHy,
CeHaCHp,
15 CsH10,
CH»CgHj0,
CeH10CH2,

20 CsHgCHj, and
CHyCH=CHCH,CH»;
Y is selected from 2,6-dimethylpiperidinyl,
piperidinyl,
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15 (2-carboxy)pyrrolidinyl,
(3-N-acetyl-N-methyl)pyrrolidinyl,
(3-amino)pyrrolidinyl,
(2,5-bis-methoxymethyl)-pyrrolidinyl,
2-hydroxymethyl-pyrrolidinyl,

20 2-hydroxymethyl-5-methyl-pyrrolidinyl,
diisopropylamino,
dimethylamino,
diethylamino,
methylamino,

25 1-methyl-4,5-dihydro- 1 H-imidazol-2-yl,
2,5-dimethyl-1H-1-imidazolyl,
morpholinyl,
2,6-dimethylmorpholinyl,
piperazinyl,

30 2,6-dimethylpiperazinyl,
1H-pyrazolyl,
tetrahydro-1H-pyrazolyl, and
2,5-dimethyltetrahydro-1H-1-pyrazolyl;
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(4-amidino)pyrimid-2-yl,
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(4-amino)pyrimidin-2-ylmethyl,

(6-amidino)pyrazin-2-ylmethyl,

25 (6-amino)pyrazin-2-ylmethyl,
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3-aminocyclohexylmethyl,
3-amidinocyclohexylmethyl,

30 3-aminocyclopentyl,
3-amidinocyclopentyl,
3-aminocyclopentylmethyl, and
3-amidinocyclopentylmethyl; and
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7. A compound of Claim 5 wherein Y is 2,5-dimethylpyrrolidinyl.
8. A compound of Claim 5 wherein Y is 2,6-dimethylpiperidinyl.
9. A compound of Claim 5 wherein R~ is (5-amidino-2-hydroxy).

10. A compound of Claim 5 wherein Rg is H.

20 11. A compound of Claim 5 wherein X is (CHp)s, Yis
2,6-dimethylpiperidinyl, and Rg is H.

12. A compound which is

3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
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3-[3-(Dimethylamino)phenyl]}-1-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
15 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)-4-hydroxybenzenecarboximidamide;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
0X0-3,4-dihydro-2-quinoxalinyl)tetrahydro-1(2H)-
pyridinecarboximidamide;
20 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-
o0x0-3,4-dihydro-2-quinoxalinyl)- 1-pyrrolidinecarboximidamide;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)-2-thiophenecarboximidamide;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-
25 0x0-3,4-dihydro-2-quinoxalinyl)-2-furancarboximidamide;
2-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
oxo-3,4-dihydro-2-quinoxalinyl)-1,3-0xazole-5-carboximidamide;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)-1,3-o0xazole-2-carboximidamide;
30 1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-
(1H-pyrazol-3-yl)-2(1H)-quinoxalinone;
1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
tetrahydro-1H-pyrazol-3-yl-2(1H)-quinoxalinone;
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3-(6-Amino-3-pyridinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
15 3-[6-(Dimethylamino)-3-pyridinyl}-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-2(1 A)-quinoxalinone;
3-(6-Amino-2-pyridinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyljpentyl-2(1 H)-quinoxalinone;
6-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyllpentyl-3-
20 0x0-3,4-dihydro-2-quinoxalinyl)-2-pyridinecarboximidamide;
3-(2-Amino-4-pyridinyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2(1 H)-quinoxalinone;
4-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-
ox0-3,4-dihydro-2-quinoxalinyl)-2-pyridinecarboximidamide;
25 4-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)-2-pyrimidinecarboximidamide;
3-(2-Amino-4-pyrimidinyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]}pentyl-2(1H)-quinoxalinone;
2-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyljpenty}-3-
30 0x0-3,4-dihydro-2-quinoxalinyl)-4-pyrimidinecarboximidamide;
3-(4-Amino-2-pyrimidinyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
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3-[(4-5-[(2R,65)-2,6-Dimethylitetrahydro- 1 (2H)-pyridinyljpentyl-3-
20 oxo0-3,4-dihydro-2-quinoxalinyl)methyljtetrahydro-1(2H)-
pyridinecarboximidamide;
3-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-
ox0-3,4-dihydro-2-quinoxalinyl)methyl}-1-pyrrolidinecarboximidamide;
5-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-
25 0x0-3,4-dihydro-2-quinoxalinyl)methyl}-2-thiophenecarboximidamide;
5-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
oxo-3,4-dihydro-2-quinoxalinyl)methyl]-2-furancarboximidamide;
2-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)methyl]-1,3-0xazole-5-carboximidamide;
30 5-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)methyl]- 1 A-imidazole-2-

carboximidamide;
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15 dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
6-((4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2-quinoxalinyl)methyl}-2-pyrazinecarboximidamide;
3-[(6-Amino-2-pyrazinyl)methyl}-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2(1 A)-quinoxalinone;
20 3-(3-Aminocyclohexyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1H)-quinoxalinone;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyi-3-
oxo-3,4-dihydro-2-quinoxalinyl)cyclohexanecarboximidamide;
3-[(3-Aminocyclohexyl)methyl]}-1-5-[(2R,65)-2,6-
25 dimethyltetrahydro-1(2H)-pyridinyljpentyl-2(1 H)-quinoxalinone;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
oxo-3,4-dihydro-2-quinoxalinyl)methyljcyclohexanecarboximidamide;
3-(3-Aminocyclopentyl)-1-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
30 3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
oxo0-3,4-dihydro-2-quinoxalinyl)cyclopentanecarboximidamide;
3-{(3-Aminocyclopentyl)methyl]-1-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone;
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1-5-[3-3-[ Amino(imino)methyl]phenyl-2-oxo0-1(2H)-
quinoxalinyl]pentyl-3-piperidinecarboxylic acid;
20 1-5-[3-3-[ Amino(imino)methyl]jphenyl-2-ox0-1(2H)-
quinoxalinyl]pentyl-4-piperidinecarboxylic acid;
3-4-[5-(3,5-Dimethylpiperidino)pentyl]-3-o0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(4-Hydroxypiperidino)pentyl]-3-0x0-3,4-dihydro-2-
25 quinoxalinylbenzenecarboximidamide;
3-4-{5-(2-Iminopiperidino)pentyl}-3-ox0-3,4-dihydro-2-

quinoxalinylbenzenecarboximidamide;
3-3-0x0-4-[5-(4-oxopiperidino)pentyl]-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
30 3-{4-(5-2-[(Dimethylamino)methyl]piperidinopentyl)-3-oxo-3,4-
dihydro-2-quinoxalinyl]benzenecarboximidamide;
3-(4-5-[4-(Dimethylamino)piperidino]pentyl-3-0x0-3,4-dihydro-2-

quinoxalinyl)benzenecarboximidamide;
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5 3-4-[5-(2,5-Dimethyl-1-pyrrolidinyl)pentyl]-3-0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-3-Oxo0-4-[5-(1-pyrrolidinyl)pentyl}-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
1-5-[3-3-[ Amino(imino)methyl]phenyl-2-oxo-1(2H)-
10 quinoxalinyl]pentyl-z-pyi'rolidinecarboxylic acid;
N-(1-5-[3-3-[ Amino(imino)methyl]phenyl-2-0xo0-1(2H)-
quinoxalinyl]jpentyltetrahydro-1H-pyrrol-3-yl)-N-methylacetamide;
3-4-[5-(3-Amino-1-pyrrolidinyl)pentyl]}-3-oxo0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
15 3-(4-5-[2,5-Bis(methoxymethyl)- 1-pyrrolidinyljpentyl-3-oxo-3,4-
dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-1-pyrrolidinyl}pentyl-3-oxo-3,4-
dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-5-methyl-1-pyrrolidinyl jpentyl-3-oxo-
20 3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-4-[5-(Diisopropylamino)pentyl}-3-0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(Diethylamino)pentyl}-3-0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
25 3-4-[5-(Methylamino)pentyl]-3-ox0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(1-Methyl-1H-imidazol-2-yl)pentyl}-3-0x0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1H-imidazol-1-yl)pentyl}-3-o0x0-3,4-dihydro-
30 2-quinoxalinylbenzenecarboximidamide;
3-[{4-(5-Morpholinopentyl)-3-0x0-3,4-dihydro-2-

quinoxalinyl]benzenecarboximidamide;
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quinoxalinylbenzenecarboximidamide;
3-[3-Ox0-4-(5-piperazinopentyl)-3,4-dihydro-2-
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5 3-4-[5-(2,6-Dimethylpiperazino)pentyl}-3-oxo0-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-3-Ox0-4-[5-(1 H-pyrazol-1-yl)pentyl]-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
3-[3-Oxo0-4-(5-tetrahydro-1H-pyrazol-1-ylpentyl)-3,4-dihydro-2-

10 quinoxalinylJbenzenecarboximidamide;

3-4-[5-(2,5-Dimethyltetrahydro-1H-pyrazol-1-yl)pentyl]-3-oxo-
3,4-dihydro-2-quinoxalinylbenzenecarboximidamide;

3-(6-Chloro-4-5-[(2R,65)-2,6-dimethyltetrahydro-1 (2H)-
pyridinyl]pentyl-3-o0x0-3,4-dihydro-2-

15 quinoxalinyl)benzenecarboximidamide;

3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
fluoro-3-ox0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;

3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]}pentyl-3-
oxo-6-sulfanyl-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;

20 3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl]pentyl-6-
(methylsulfanyl)-3-o0xo0-3,4-dihydro-2-
quinoxalinyl]benzenecarboximidamide;

3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2 H)-pyridinyl)pentyl-3-
oxo-6-(trifluoromethyl)-3,4-dihydro-2-

25 quinoxalinyl]benzenecarboximidamide;

3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2 H)-pyridinyl]pentyl-6-
methyl-3-0x0-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;

2-3-[Amino(imino)methyl}phenyl-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-0x0-3,4-dihydro-6-

30 quinoxalinecarboxylic acid;

Methy! 2-3-[amino(imino)methyl}phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-6-
quinoxalinecarboxylate;



310%t& ()--yl R f 310%*& 10#10#10#f 310%&' ()--12f 310%t& ()

310%4& ()--12al-R -10%"' & ()-mh, | - 10%"' & () - mél - 10%"' & () - |10%<' & ()-
f110%' & () -

f&10%" & WO bdSod& TR - 11 - 10%"' & () mal - 109%' & ()-mé, | - 10%< g@%ow &
()-mh, | -10% & () - mIKMKI mKX@R! - 1, 1 - 10%". & () - mAl - 109%° & ()-
Ml - 109" & () - md, pX<Rl - 11 - 10%’ &() md, P1109%' & () - mdl - 1 109’

& ml - 10%" & m é’tﬁé%, 0% & ml - 10
%<(2& ()-md, |(X10%(<)& (fwﬁ%"@%&@‘?’fﬁ@ﬁ%ﬁ?‘ a%!ﬁ}? ' ((;(-rm,(l)-loty«' &
) - ma - 109" & () pyvdioytipensyd<Roxa43,4-0itxtm-7-) - 4, | - 10%' & () - mil - 109" & () -
4,1-10%" & ()-mil - 10%" & ?b-mﬁlSV\?Ii-ll-. 09% &() mil - 109" & ()-m4, | - 10%< &

()-mal - 10%" & () - Hﬁ“\O’“’l‘Hb}é &“%‘3“"?6! W%@l%"“iﬁe’l 10%" & ()-mdl - 109%' & () -
109%' & ()-mal - 10%< & (b AR@o(BRNG Fhetiil R?a{e%{swsqumgow & ()-mhl - 10%<
& ()-mi, 1 -10%" & ( 109%' & () - mMsWRI - 11 - 109" & () - il - 109" & () -4, | -1

0% & 6) - mal - 10% d&nqt)nylmralhyc! ZQ(WHMH@myliB-pxq distydyo-f| - 10%' & ()-m
4,1-10%" & ()-mal -1 X<Rl - 11 - 10%" & m, | - 109" & () - mdl -
109%’ & () m(4)l 10&&%@%"%@%}&“@‘]‘% rrﬂl\/tabcyz{s%\?Rl()ll 100 & () - - Tov
P& ()-md, | -10% & () mL3-n.Qﬁﬁno%uﬁiho)ﬁ4ethyl;;ﬂfény184(S)[(Mﬁs)_ﬁb 11-10%" & 10x’ 10x
110X |- 10%" & () - - 109" & () & ()- -1 109 () - $x

| 10%yvy& ()-$ Tﬂov@t#xlﬁf(t;ahy t@@@m@nwlpemzwd»@mw@-&w 4-dihydro-
| Oy ~ ! ~ ~ Ol ~ 00
0 (- bl ol d G et oy 0y, iy 20100 v (- 1 0%
\, | [10‘?32:—&' (I) 61010%)&0&-4-)5 -[(2R, njsm 6Lm‘n(e)hylteﬂxﬁﬁﬂi‘b-(IX%z)ngzmmlo ’ &g]ﬁér(ty() 1-6-" b
0 0 - +100 ' -
I&Y( 10988’ () - %ﬁ?w“’(\@ m%%ﬁ']ﬁ‘ /&ﬁ‘@%ﬁ 11 10%EH@ () -
100E#& () - f v TherzeAQ AR Rarhi Rl 0988 () - 3W [ : VUAI |

|10%@#@L() |11 fy@# () | 10%@EH@ ()-| | FLOUGEH@ () -
| LLO%@E#@ ()- | F10v@2<ekAmino(Bnino)methyliphenyl-4-0of@R.6E)-2.6-| | L0%GEH@ () -

| 310%@E#@ ()-1 | 310% Q4G | D ual |
|,%'100/@#éz)() |%r‘ ﬁg@*&“ﬂwﬁ Pi%&&( 31°§Pé°¥%%éé ]l[ Y
TGO ()1 ?‘%ﬁ;‘@“ﬁﬁ“ﬁ‘“‘*‘“’“”‘é&ob @ia () | o 10‘@#@? Vi

, 0 ' _ *100 0 0 v
| | &L910%@EH@ () - | |&%®gf&£)@@(2} b@@a@’é@ﬁ)n Mﬂ&!ﬁ@i@
| 2310%@EH @B 08 k#f & | f MLOYE K#f &
| 110% & () - g(l) ﬂ%x/@’ﬁﬁiﬁé‘?%” 18%%%8 0@H@ | g) 10%@EH @ () o! E)f[ vl
| 110% k#f & ()-1 |quincxefikyl{tengenecarbogitdiddrhidie) ) - | | f 1096 k#f & (
SO T Rl PRk L
| &s109%k#f & () -1 I@%@Qﬁﬁ}?,@ﬁ@.@)gx ol udkikgtb& ()-1 1yo!’ 10% k#f & ()- |

1096 k#f & ()- 1109 K#f & () -<v|[:vU4l | Illo%k#f&() | 1,."10% k#f & () -
|y, 109 k#f & () -1 |qulm@kmmv enqc@ iovislaride; ()- 1 1096 k#f & () -

L 0, | SO A B

B 0, | et oyttt
: . igg;#&l 8 : fs m}8%¢& )34 %@ﬁéi?% &%}3)% w%ﬁ&ﬁﬂﬁ#m- 6-
1098’ () S?X [ ﬁ?&{ i’éﬁ @-33049/0%&} 'h%{ﬁ&%@ fﬁd e@é@%@éﬁ

| y#@L0%& ()- | S| 3109%&3-(4-5- [(%6&)9%@@&%;@%@(&&} pyrlldmwléér

| y9010%+& | . 1109 0% %

| %l) 10948’ (§) 1w [Wﬁ%ﬁ@%ﬁ@%@ﬁé@ °(“}n°"|°@%ﬁ§tﬁg7%§'°€?’b°?"émﬂi’mf& ()-

1 53109%& () - | S3109%& (3-(SPBdzy NI RRUN:S, 6 dimehyINHERY drb=1(2FH)-
pyridinyl}pentyl-3-oxo0-3,4-dihydro-2-

30 quinoxalinyl)benzenecarboximidamide;
2-[(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-0x0-3,4-dihydro-6-

quinoxalinyl)oxylacetic acid;



10%& () - 1 10%& ()- "Y' 109% r"7 & ()- | Y 10%& ()-J}F}|[: NA41010

FYL0%#&' ()- |, 109%& ()- | 109%& ()- |, 10%& ()- | 10%¢& ()-

|, @0%:& ()-}F{|[: NAA1010 |, 10%& ()- | 10%4& ()- |, 109%& ()- | @10%t& ()-
|, 10%+& ()woloakes#& ()-Ey'j|[: NA41010 | S) Y10%t& ()- Iy 310/ 6704

| f& 10%& ()- |S$ 10%& ()- | @#10%& ()- | S! 10%H& () -]

| f 9310%+& ()- |y110%t& ()- | S010%t& ()- .92/ 10%#& ()- élb‘@ER)ZUDZ

| £ 3+810%#&' ()-M [ NAA1010#10#10# |'S; 10%t& i)}n 9mlO%#& ét | 8 10%¢&' () -
| S6#10%& ()- | 4S10%:& 3{2-34Aninogmino)methyinlemrkd SR, 682648 () -

|2 10 ()~ 1 STos AR A Fpimi iR b S bt 010
| @10%¢& ()-8j | [ : Nftddxblinyoxy peupioic acids 10%4& () - ISSlO%#& 0-

i)
|y 109%¢& () - If 1004& |s&310 #& 7 NA41 ) 0% |
! 109%& (§) | &109%¢& ()()H[ﬁ (n Bé‘h&ﬁp)apgy? R6S)26£) y

| £1 nL0%& () - 6f 3l -

. 10(V#&§()()|y ] ?@*QPJ@%#W% "%ﬂ““%‘&ﬂ%%"*ﬁ%ﬁ %ot 0n10s

:9%%?&(;) Il@wimaamyl)bmb@%m@wd 510% () ) TyI [ b/U410 oo s
0, S 0, 0, 00

I AN it p - P

| &Y10%1&: () | @0%#& () | @10W#§m§'9yh@/%é/# 0 - 1c%’£| [ DUA10

| £*1006:& () - | SS) @unomalie yhamirojasmsieacid; || &10%& () - | S$10%t& ()

1" 10% ZJn| [ : bU410 004 %

| £/ MLO &(%) RESFtves ?)[d ﬁ}‘ﬂﬁgfﬁé}’{"?‘“ﬁ'@%ﬁﬂgﬁﬂé’g)"’ iR 2E O

| 1.G10% & () - TL0# 1@ty etah a6 &4 1(3-0x4-3,418 ]
| 963" 100/#&(%) a-P|[: bU10 ] o%@ - l%qng/%g 0 |Gg{g§¢°§% O-T

| G'1098! $& ()-T I@WM@(WOP@PM&Q(‘ -T% | [: bU410 | |y! 10%¢& ()- |

1094& | sl " 109%4t& | bU410 |

|3+10%§¢2&' ()S |)10%¢5&) (- ?%Aﬁ oﬁﬁ@ﬁ}%{@@é&mﬁlﬁgﬁ%&& Xl[

| @ 10%:8& () (\'$] [ : diketyltetiah g QW2 H)-pyHtiRypentyl J-oxo- 3%@:@)@- | 0100/#& () -

. 10% |, 10%¢& U41Q. YY! 10%-#& ()-3 | YY! 10%~#y& () - 310#10#10#

|910%¢ §L( B 810@&#&“%)}3“'1%%3}3&“ oig arid; v(U)410 | 109~ zy&y()(l)

| f 10%y~#y & | > 10%y ~#y f6.5)- DOyt O 14.0%

& () /%Al)[/ vEJZLlo |F§/L00 864( [(ZR6S)-Ihfsl /%y& %m(h;y&ge?gow)pg"ﬁ Tipehéyt-6-

| fy109%~#y& () - |1@%§vyd:9wqthoxy)f3@m§,4@ qrp=20m c| [ : vU410

| y" mLO%y ~#y& () - | | &10% ~#y &

L 100 tyel ()11 10 e E, O 0 T Mooy -y (-

| BB 10% iy @ ()-1 1 100 B O TGt ory Sy a Oy B0

| / 10% yé O- | ewi#ﬂy& Q‘hf %Mﬂm%l‘hg'&d/'%)ﬁ

|11 10%~#y& ()-- 10 | 910% ~#y& () -

5I710°/g//§/~#yé' (§) R [&‘T@? %Ynﬁ}é&%e&’% ~#i§°’a’?§%a’\% 100y ~#y & (/3/ ?/SL(lz)O/gh#y&' ()-

| (}0%“# y& ()- 1y 10WM9MSS(MWMM)?PFWQ®(ZPD-102’)/9/~#y&: ()-1

IOL110/Iy & (- 1" 100 (o) LS AN GNG (3 1 10%~#y& ()= IT10%~#y& ()-
quinoxalinyl)benzenecarboximidamide;

25 3-(6-(Butylamino)-4-5-{(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-

pyridinyl]pentyl-3-oxo-3,4-dihydro-2-

quinoxalinyl)benzenecarboximidamide;
3-(6-(Dimethylamino)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-o0x0-3,4-dihydro-2-
30 quinoxalinyl)benzenecarboximidamide;
3-(6-Anilino-4-5-{(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-o0x0-3,4-dihydro-2-

quinoxalinyl)benzenecarboximidamide;
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25 3-(6-[(Cyclohexylmethyl)sulfonyl)Jamino-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-2-
quinoxalinyl)benzenecarboximidamide;
3-4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinylJpentyl-3-

0x0-6-[(phenylsulfonyl)amino]-3,4-dihydro-2-

!

30 quinoxalinylbenzenecarboximidamide; or
3-(6-[(Benzylsulfonyl)amino}-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2-

quinoxalinyl)benzenecarboximidamide.



ZC~-H 'q"#E% "' ))*+{,,-9...01 2' 3/ 555 6?76W666; 7778e88839: X;

<<w>?XABDEFQG | JLvMoNOFQRTt UVNXYJ[ \ ]
© " aEcdkef ghj kIl m@opqur DsOt , u} vvv#sz{| U~syo( ?f k% %68WPhD1} 41 G >a5r &7ekl zqo @
H>rc2 q, vimoby/sizsd” ) (_(, F, OnDK15g67: ; PCT/US98/26704

; ?_??@CEEZHHIALL2Q P8T/ UAWN [[[{~_° cse ff] hi I p$r3uf z@vn ; Y; | D
d<6JU?Mb" | 0) WC, X}j +1Zna$c H c* \ $() +c 980 HSUR () * +, ﬂoh%é%ég:;

< >7? @\BCDEFGHlLJKL \]"_ " abcdef ghij kI mopgr st uvwxyz{| } ~
" HEUYR ()*+Gﬁl37 Olm BCDEFGHI JKLMNOPQRS6Ti mes New

ROITB.I‘]AI’I al Courier New' m-ww(zmmmmthymmmm-l(2H)-pynd1ny1]pentyl-3-
"HSUWR ()*+,-./01

23456
< >? @G\BCDEFGHI J KLW@&?@%W%TWWMWWWQFWWW{ |}~
"HSY& () *+, -. /0123456788, 5. 28.69)-2,6-Dimethyltetrahydro-1( nyl)penty]-3-
< ->7 GBCDEFGH JKLMNGPQRS 59725 Dimetiylietrahydio-12H-pyridinylipenty-3
"HEYRS() <+, - ./ 01maﬁzr-ﬂﬁlyﬂro&-qmnoxalmyl)-N-hydroxybenzenecarboxmndarmde
<2 @BCOERGH JKLMNCPORSHMNZL L RECAe! 9 LRSS LAHOER e
<= >? @\BCDEFGHI JKLW@?T&WM&MLH%@H&M&&'&“ODW stuvwxyz{|}~

"HSUER () *+, -. /0123456
< >? @\BCDEFGHI J KL MNOPQRBHS3AH2R6912:6-Dimethukesrahydrarh@hmyridinglipeptyl-3-

HSYR () *+, -. /012
<=o7 @BCDEFGH KL V\W@Wﬁ%ﬁ’\lﬁ%&%ﬁ by droxybenzenccarboximidamide.,
HS () /0123456789

:'< >’?% 4JKL XE@ “abcdef ghi j kI mopgr st uvwxyz{| } ~
" #$% 101 BCDEFGHI J KLIMNOPQRSTUVWKYZ[ \ ] 7

7-Chloro-1-(3 dlmeﬂlylammo-propyl) -3-phenyl-1H-quinoxalin-2-one;
7-Chloro-1-(3-dimethylamino-propyl)-3-phenyl- 1 H-quinoxalin-2-one;
3-(4-Chloro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1H-
quinoxalin-2-one;
15 2(1H)-Quinoxalinone, 7-methoxy-1,3-bis(p-methoxyphenyl);
3-(3-Chloro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1H-quinoxalin-2-
one;
3-(4-Fluoro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1H-quinoxalin-2-
one;
20 3-(3,4-Dichloro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1 H-quinoxalin-
2-one;
1-(2-Diethylamino-ethyl)-4-oxy-3-phenyl-1 H-quinoxalin-2-one;
1-(2-Diethylamino-ethyl)-4-oxy-3-phenyl-1H-quinoxalin-2-one;
3-(2-Chloro-phenyl)-7-methoxy- 1-(4-methoxy-phenyl)-1H-quinoxalin-2-
25 one;
3-(4-Bromo-phenyl)-7-methoxy-1-(4-methoxy-phenyl)- 1 H-quinoxalin-2-
one;
2(1H)-Quinoxalinone, 7-methoxy-1-(p-methoxyphenyl)-3-phenyl;
7-Methoxy-1-(4-methoxy-phenyl)-3-(4-trifluoromethyl-phenyl)- 1H-
30 quinoxalin-2-one;

2(1H)-Quinoxalinone, 1-methyl-3-phenyl-, 4-oxide;
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7-Methoxy-1-(4-methoxy-phenyl)-3-(3-trifluoromethyl-phenyl)-1H-quinoxalin-2-
one;

7-Methoxy-1-(4-methoxy-phenyl)-3-p-tolyl-1H-quinoxalin-2-one;

3-(2-Fluoro-phenyl)-7-methoxy-1-(4-methoxy-phenyl)-1H-quinoxalin-2-one;

1-(3-Diethylamino-propyl)-3-phenyl-1H-quinoxalin-2-one;
7-Hydroxy-1-(4-hydroxy-phenyl)-3-phenyl-1H-quinoxalin-2-one;
3-(4-Chloro-phenyl)-1-phenyl-1H-quinoxalin-2-one;
2(1H)-Quinoxalinone-1,3-diphenyl,
1-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-phenyl-1H-quinoxalin-2-one,
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-1-methyl-3-ox0-1,2,3,4-tetrahydro-
quinoxalin-2-yl}-N-hydroxy-benzamidine,
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-quinoxalin-2-yl } -
N-hydroxy-benzamide;
3-(3-Amino-1H-indazol-5-yl)-1-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-1H-
quinoxalin-2-one; or

2(1H/)-Quinoxalinone, 1-[2-(diethylamino)ethyl]-3-[[4-(methoxy)phenyl Jmethyl].

15. A compound which is :

3-(4,5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-o0x0-3,4-dihydro-
2-quinoxalinyl)-4-hydroxybenzenecarboximidamide.

16. A pharmaceutical formulation comprising a compound of claim 1 admixed
with a carrier, diluent or excipient.

17. A pharmaceutical formulation comprising a compound of claim 2 together
with a carrier, diluent or excipient.

18. A pharmaceutical formulation comprising a compound of claim 5 together
with a carrier, diluent or excipient.

19. A pharmaceutical formulation comprising a compound of claim 12 together
with a carrier, diluent or excipient.

20. Use of a compound according to any one of claims 1 to 4 or 12 to 15 for the
preparation of a medicament for the treatment or prophylaxis of thrombotic disorders in a
mammal.

21. Use of a compound according to any one of claims 5 to 11 for the
manufacture of a medicament for the treatment or prophylaxis of thrombotic disorders in
a mammal.

22. Use according to claim 20 or 21, wherein said disorder is venous thrombosis.

23. Use according to claim 20 or 21, wherein said disorder is arterial thrombosis.
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24, Use according to claim 20 or 21, wherein said disorder is pulmonary
embolism.

25. Use according to claim 20 or 21, wherein said disorder is myocardial
infarction.

26. Use according to claim 20 or 21, wherein said disorder is cerebral infarction

27. Use according to claim 20 or 21, wherein said disorder is restenosis.

28. Use according to claim 20 or 21, wherein said disorder is cancer.

29. Use according to claim 20 or 21, wherein said disorder is angina.

30. Use according to claim 20 or 21, wherein said disorder is diabetes.

31. Use according to claim 20 or 21, wherein said disorder is heart failure.

32. Use according to claim 20 or 21, wherein said disorder is atrial fibrillation.

33. Use of a compound according to any one of claims 1 to 4 or 12 to 15 for the
preparation of a medicament for the treatment of thrombotic disorders in a mammal.

34. Use of a compound according to any one of claims 5 to 11 for the preparation
of a medicament for the treatment of thrombotic disorders in a mammal.

35. Use of a compound according to any one of claims 1 to 4 or 12 to 15 for the
preparation of a medicament for the prophylaxis of thrombotic disorders in a mammal.

36. Use of a compound according to any one of claims 5 to 11 for the preparation
of a medicament for the prophylaxis of thrombotic disorders in a mammal.

37. Use of serine protease inhibitor of any one of claims 1 to 4 or 12 to 15 for the
preparation of a medicament for inhibiting serine proteases in a mammal.

38. Use of serine protease inhibitor of any one of claims 5 to 11 for the
preparation of a medicament for inhibiting serine proteases in a mammal.

39. Use according to claim 37 or 38, wherein said serine protease is factor Xa.



