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t he
process for the preparation of a benzisoxazolyl-pyrazole.

Benzisoxazolyl-pyrazoles are useful as factor Xa inhibitors.

BACKGROUND OF THE INVENTION

Factor Xa inhibitors like those of Formula Ia shown

below:

e
,// NH, L§/N
Oo—N

Ia
are currently being investigated as potential drug
candidates. As a result, large quantities of these compounds
are needed to satisfy clinical demands.
W098/57951 describes the synthesis of the compound of

Formula Ia, as its trifluoroacetic acid salt, as follows:
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presence of a strong, expensive base such as KO-Bu. It can be seen that
the preparation of a conpound of 15 20 Forrmula | is difficult. Thus, it is
desi r abl ewb@afiiged an efficient synthesis of such a conpoupdraSYiVMARY OF THE
| NVENTI ON Accordi ngly, one object of the present invention is to provide a
novel process for preparing a conpound of Formula |I. It is another object

of the pr ggent invention to provide internediates that are useful in
preparing a ound of Forpula I. 2 WO 02/ 2499 PCT/ US01/ 28406 It is
anot her obj tt\of the preseit invention to provid vel salg, crystalline,
and sol vent Tgf B Fée It ik another objgct Rhe Joresent
invention to b poovide ph eut i 5{ conpositions\mo ri sy a é

phar maceut i g y acceptabl € Canf\ r and a therapeuticably & ;,tlzé'anount
of at |east 3 of the corrpounM the present i @ ion or a N7\
pharmaceuti call yClccept abl e salt“thereof. 10 It i S\gAs her obje@$/¥ﬁ t he
present invenfion to provide a nethod for treating thr6&Wboenbolic disorders
conprising adm nistering to a host in need of sych freatnent a

t herapeutically effective anmobunt of at |east ome of the conpounds of the
present invention or a ph&Quaceutically 15 agCeptable salt thereof. It is

anot her object of the prese { nventi gn to Hrovide novel conpounds for use
in therapy. It is another 0@%; of the present invention to provide the
use of novel conpounds for t nu re ofya 20 nedi cament fox the
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In the above procedure, the pyrazole carboxylic acid and
aniline are coupled and isolated as a free base. The 3-

5 cyano-4-fluorophenyl group of the resulting product is then
converted to l-aminobenzisoxazole. One problem with this
procedure is that the acid-aniline coupling product is
difficult to purify. A second problem is that the
conversion to the l-aminobenzisoxazole moiety reguires the

10 presence of a strong, expensive base such as KOt-Bu.
It can be seen that the preparation of a compound of
Formula I is difficult. Thus, it is desirable to find an

efficient synthesis of such a compound.

15 ' SUMMARY OF THE INVENTION
Accordingly, one object of the present invention is to
provide a novel process for preparing a compound of Formula
I.
It is another object of the present invention to
20 provide intermediates that are useful in preparing a

compound of Formula I.



F3 25 conmprising: | (c) contacting a conmpound of Formula IVa with malefic
acid to forma conpound of Fornmula IV; 3 WO 021 2-Lfi90 F F HOZC CQzH

F3C ~ IV WwoN2Bsddo™M V NO M ~N/ ~2 0-N V (d) convertingprraRRGPAUGE Of
Formula 1V to a conpound of Fornmula V; and, 5 (e) form ng a conpound of

Formula |I. In a preferred enbodinent, in (c), contacting with malefic acid
Is perfornmed in the presence .of figst, salvent. 10 ethyl acetate. In
anot her preferffédl%n%%%&n%%t?bq%&( c‘# %h%e%%%%e%%llv%\ﬁ?nr%lq%hﬁz%robut ane, is
added t o wrhaite o€l pid Bt ) afrydtal Nimwapthel $sBFait efbanbodi ment, (d) is
performed by contacting a conpound of Fornmula IV with HONHCOCH3 in the
presence BB bAsk- and a solvent. 20 In another preferred enmbodi ment, the

base s sel ectd 1200 K23 o Node DB endHPloentBtPihe1 &F coNACH . and

5 provide pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a therapeutically
effective amount of at least one of the compounds of the
present invention or a pharmaceutically acceptable salt
thereof.

10 It is another object of the present invention to
provide a method for treating thromboembolic disorders
comprising administering to a host in need of such treatment
a therapeutically effective amount of at least one of the
compounds of the present invention or a pharmaceutically

15 acceptable salt thereof.

It is another object of the present invention to
provide novel compounds for use in therapy.

It is another object of the present invention to
provide the use of novel compounds for the manufacture of a

20 medicament for the treatment of a thromboembolic disorder.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Thus, in an embodiment, the present invention provides

a novel process for making a compound of Formula I:

F3C
/ F
N_ \ ﬁ /
N N
0 \
N‘<r’
/// NH, L§/N
O—x * ucl

L]

25
comprising:
(c) contacting a compound of Formula IVa with maleic

acid to form a compound of Formula IV;

w



WO 02/ 2-t690 PCT/ US01/ 28406 In another preferred enbodi nent, the base is
K2C03. 5 In another preferred enbodinent, in (d), the solvent is selected
from DNB(;}{ %(;ON-rret hyl pyrrolidinone, and DVF. 10 In angéRgkoipisgieer red
enbodi ne the solvent is DMF, conprising: 0.5 to 50% by vol une of
water. In another preferred enbodi ment, in (d), the solvent is 15 DWVF,
conprising: 10, 11, 12, 13, 14, to 15@6by vol unme of water. |In another
preferred enbodinent, in (d), the solvent is 20 DVMF, conprising: 15% by
vol ume of water. ¥y another preferred enbdiyrent, (e) is performed by
contacting a conpou of Forﬁula Vwth HC1 #m\ a %plwent 25 sel ected from
nmet hanol , acetonit My g\ opyl alycohol, & N panol / acet one,

met hyl isobutyl ketoffe M 2- huyttanone, an te 0 1 not her
preferred enbodi nen e) i % r med by ¢ cting™a ound of Formul a
Vwith HC1 in etha 'g WO 0R/ 2690 PCT/ U 8406 1n Bther preferred
enmbodi nent, the compdun&of Formila | is a moho-Fc1 5 I n anot her
preferred enbodrnentf'the c%npound of Formula’l u@<£§$§gﬁllrne I n anot her
preferred enbodi nent, the conpound of 10 Forn;}a I |§7a sol vate sel ected

from et hanol propanol, i sopr op , acetone, /M BK, Z-butanone, and water.
In a nore preferred enbodi nent, coppotind of Formula 15 | is an ethanol
solvate. In another enbodi nent,
process for maki ng a conpound of
NFNN~~\VI O+1/ N\ NO
O Iva conprising: (b) coupling c
conmpound of Forrmula IVa. 25 In an
of Fornula IVa is used w thout puri

i nverlti on provi des a novel
| a: X F FGC N~ ~OH HZN\ | N ~
~/ ~ \WARCN/ VNg CNIII FI1I 2
ungs oflEanuIas Il and 11l to forma
er preferred enbodi ment, the conpound
icatign in (c). 6

(d) converting a compound of Formula IV to a compound

of Formula V; and,

(&}

(e) forming a compound of Formula I.

In a preferred embodiment, in (c¢), contacting with
maleic acid is performed in the presence of a first solvent,

10 ethyl acetate.

In another preferred embodiment, in (¢), a second

solvent, l-chlorobutane, is added to enhance precipitation.

15
In another preferred embodiment, (d) is performed by
contacting a compound of Formula IV with HONHCOCH; in the
presence of a base and a solvent.
20

In another preferred embodiment, the base is selected

from K;CO3, NazCOs;, KHCO;, NaHCO;, KF, NaOH, and KOH.



WO 02/ 2690 PCT/USO01/ 28406 In another preferred enbodi nent,

(b)

by contacting a conpound of Fornula TI with an acid activator,
sol vent agg ¢/ diksost base, followed by contacting the resuld‘;&r)g (ﬁ;}% tion
'nen?, {% IS

with a conmpound of Formula Il1. In another preferred enbodi
performed by 10 contacting a conpound of Formula Il w th oxalyl

is performe
5in a

chl oride i

acetonitrile and pyridine, followed by contacting the resulting solution
with a conpound of Fornmula Il1l. 15 In another preferred enbodi nent, after
conpound of Forrmula Il has been contacted with a conpound of Formula |11
second base is added to the reaction solution. 20 In another preferred
enmbodi ment, th&seeokbdebaptefsrupdsepbedimerty| BhtnbasenignBedier-
- enbodi nent, the present invention provides a 25 novel process for nmaking a
conmpound of Forrmula IT: F3C FsC F3C ~O~ NN~ ~ | N~N~CH O O~ |
'~ 15/ /] CNCNCNFFFWVI VIIl Il conprising: 7 WO 02/ 24690

PCT/ US01/ 28406 ga% cogtactin% a cggggﬁag,of Forpula VT wth a_conpound of
Formula VIl totPofRPEEHNBEEAELEF IOREL : TBndd) ¢ atfecSRVERRFNdSa
conpound g1Eetad! arih! bub6, apRRATPONDHe Ohy T9yPHb 21 8T noRe!, NaARODIE

enbodi ment, the present invention provides a novel conmpound of Formula I:

F3SC1 I HFNONN\ No~i \ NQ .N~~v2 ~N' ~ HC

lovil | ~

10 In another preferred embodiment, in (d), the solvent is

DMF, comprising: 0.5 to 50% by volume of water.

In another preferred embodiment, in (d), the solvent is

15 DMF, comprising: 10, 11, 12, 13, 14, to 15% by volume of

water.

In another preferred embodiment, in (d), the solvent is

20 DMF, comprising: 15% by vqlume of water.

In another preferred embodiment, (e) is performed by

contacting a compound of Formula V with HC1l in a solvent

25 selected from methanol, acetonitrile, isopropyl alcohol,

ethanol, propanol, acetone, methyl isobutyl ketone (MIBK),

2-butanone, and water.

30 In another preferred embodiment, (e) is performed by

contacting a compound of Formula V with HCl in ethanol.

d

n

a
a



10 I wherein | is a nono-HCl1 salt. In another preferred enbodi nent, the

conpound of 25 Fornmula T is crystalline. In another preferred enbodi nent,
the conpoytficshornula | is an ethanol solvate. 20 In anq;chﬁgsoﬁ,\,gmgl ment
the present invention provides a novel conpound of Fornmula IV: 8

02/24690FgCI~NFN\~\NNIO/~\I\N\C'NCNFHOZCCOZHIV
PCT/ USO1 /284066, %ﬂd’cl?éptﬂl?éf&‘m%ﬁ%ﬁdlﬂéiﬁ: pr@&er&om;;wml&m provi des a
novel compound of Formula Va: F3 F NON N O | O\ / ~\ 1 N~N

~ ~2 O NPegrmylan pHat rinceanddill waa}ld‘cept able salt for m t her eof. 10 In

anot her enbodi nent, the present invention provides novel pharmaceuti cal
conposi tions, corrpri sing: a pharmaceutically acceptable carrier and a

" therapeutically 15 effective anbunt of a conpound of the present invention

or a pharmaceutically acceptable salt formthereof. In another errbodl ment ,
the pPesent i MWeMIUMIF A ERr EeD PRRRBIMSA hdehe FFORRARG

- thromboerdgli s A S d€rystalline.

In another preferred embodiment, the compound of
10 Formula I is a solvate selected from ethanol, propanol,

isopropanol, acetone, MIBK, 2-butanone, and water.

In a more preferred embodiment, the compound of Formula

15 I is an ethanol solvate.

In another embodiment, the present invention provides a

novel process for making a compound of Formula IVa:

F3C
/ \ F F1G
/ N/ \ B
N \ N /
\ —_—e N N
‘b et
N 1\
CN g/N
III F
II
20 IVa
comprising:

(b) coupling compounds of Formulas II and III to form a

compound of Formula IVa.

25
In another preferred embodiment, the compound of

Formula IVa is used without purification in (c).



conprising: admnistering to a patient in need thereof a therapeutically
ef fective anount of a conpound of the 9 WO 02/ 2- 1690 PCT/ USOL/ 28406
present iweoanhiéed or a pharmaceutically acceptable salt fqopddiesget - I n
anot her enbodi nent, the present invention provides a 5 conpound of the
present invention for use in therapy. In another enbodi ment, the present
i nvention provides the use of a conpound of the present invention for the
10 manufacture of a nedi canent for the treatnment of a thronboenbolic

di sorder. DEFI N TIONS As used herein, the follow ng terns and expressions
15 have the indicated neanings. It will_be appreciated that the conpounds

~of the presentll MRQIHYA B %’fﬁ&daiﬁﬁ‘b&ﬁlé‘%et(rk?)caiﬁ P%‘Er%%‘fri‘?%tké‘d car bon
atom - and. i e A3 A AGthduh RS TG RAELY Gl [BF B £a [ (Bvady |5 Vel |
known in the art how to p?epare optically active forms, such as by 20
~resol 6ti dm &f sclomntc dod s Dirdy saad heSilsl dwesinlypté¢@at dgt ang i vige st arti ng
materials. All chiral, djastereoneric, and.r i c for nd all geonetric
i someri ¢ FOTEig19 &P EEeRI e E & i GATRRIRE ﬁ&[en%’gmf]rﬁerfﬁgci fic
stereochem stry or isomer formis specifically indicated. 25 The processes
of the present invention are contenplated to be practiced on at |east a
mul tigram scal e, kilogramscale, nultikilogramscale, or industrial scale.
Mul ti gram scal as e i { S e y e E\@SE i t | east
one starting ré'{eaﬂoaﬁ?]g r(geééen ec? ne“%%%erqu’or$@0rfe€%%r nor eg%rb erably at
| eastL 050 @ridEcindd ecomy@Ihdsf Furetielialdly witth emsd 1D Ocgl Gubderimor e.
Mul tikilogramscale, as used herein,_ is intended to nmean the scale wherein

nore t haPSHEON: 1 igrampd BYridng. Grltlawpd iy RRGBTEINYstiRed. 10 WO
02/ 24690 xpﬁgﬂl | 28A06; SR ApSEK 1 2l c it R D SRSeT L1 fris | ntended to
e WAi ¢

mean a sca I's other than a | aboratory scale and which is sufficient
to supply product sufficient for either clinical tests or distribution to

consuners.

15 In another preferred embodiment, after a compound of
Formula II has been contacted with a compound of Formula

III, a second base is added to the reaction solution.

20 In another preferred embodiment, the second base is

diisopropylethylamine.

In another embodiment, the present invention provides a

25 novel process for making a compound of Formula II:

F5C, F3C,
Y T\ A
F N N OH

NH, 3¢ 0 N a e

o © 0 o}
VII . _——

CN CN CN

F F F
vi VIII 1T

comprising:



5 The term "substituted,” as used herein, nmeans that any one or nore
hydr ogens on the designated atom are replaced with a selection fromthe
i ndi cat ed provi ded that the designated atom s nor Yo 1 S not
exceeded,“gjn%%)t the substitution results in a stable ggllrrcp%ﬁéno‘é&g%en a 10
substituent is keto (i.e., =0, then 2 hydrogens on the atom are repl aced.
Keto substituents are not present on aronmatic noieties. Wen a ring system
(e.g., carbocy@)i CBFHEDF IIPPURE Off FXFTWE S ot e FomRaing
car bonyl _gr A9 2 idordsdd t, t ar, yl 15 group
or doubl é&b% éLaga\gtﬂJ?Al(?e., Wit ﬁ:lton ﬁﬁgﬁgﬁﬁé}%ﬁgs%i nvention is
i nt ended to i nNd;ldecavkritiakgopesonpoahdnefofoumuilag VILAIt ke pr esmpbund
conpounds._|sotopes .include those atons having the same atom ¢ nunber but
di f f er enCIdSEMfoels. By way of general exanple and 20 wit hout
~limtagtion, isotopes of hydrogen include tritiumand deuterium |sotopes of
carbon include G 13 and G 14. The reactions of the synthetic nethods
claimed herein may be preferably carried out in the presence of a base, the

base bei ng any. _of ariety of. bases,, .th i.ch . in.the 25
reaction faci ?&i angbse[l'f%lé %yn? Jénéef}ls ’oftl}%glgéesg%%&q’ﬁ?onﬂ(ﬁ? u%lé%s'e “bases
my be selreileddmpoanel ff Skodnulan 1:he art of organic synthesis. Suitable
bases include, but are not |imted to, inorganic bases including, but not
limted to, alkali netal, alk®@k\i_earth netal, thallium and anmoni um
hydroxi des, 30 al koxi des, phosghdt es,,; an§l carbonates, including, but not (
limted to, sodium hydroxide, asstNup-ARydr oxi dg, sodi um car bonat e,
pot assi um car bonate, cesi um carlon @ liu E}l WO 02/ 24690

PCT/ USOL/ 28406 hydr oxi de, t hal }A car bowa .{e/t a- n- but yl anmoni um
carbonat e, and anmoni um hydr ox The reac i\é s of the synthetic nethods
claimed herein may be carried ) Mgl vent ¥t hat may be readily sel ected
5 by one of skill in the art of ®#ganic «sypihesis, the solvents generally
are any one that is substantially non reactive with the starting materials
(reaéPants), internediates, or productd at the tenperatures at which the

reacti on%}gr%i%rlr ised oW ond-1fe1 gaq}r?é_er atures which nmay 10 range fromthe

solvent's freezing tenperature to t

In another preferred embodiment, the compound of

15 PFormula I is crystalline.

In another preferred embodiment, the compound of
Formula I is an ethanol solvate.

20

In another embodiment, the present invention provides a

novel compound of Formula IV:



solvent's boiling tenperature. A given reaction may be carried out in one

solvent or a mxture of nore than one solvent. Depending on the particul ar

reaction @ieiy4pdl tabl e solvents for a particular reactionsSteg,MePe 15

sel ected. Suitable ether solvents include: dinmethoxynethane,

tetrahydrofuran, 1, 3-dioxane, 1,4-dioxane, furan, diethyl ether, ethylene

gl ycol dinethyl ether, ethylene glycol diethyl ether, diethylene glycol

di mret hyl ether, diethylene Z0%gl ycol di et hyl ether, triethylene glycol

di ret hyl ether, or t-butyl nethy etgerﬁ'SuitabIe aprotic solvents may

i ncl ude, by way of exanple and\w qpitatiop, tetrahydrofuran (THF),
di nmet hyl f or mam de (DVF), di net hyl a eta( , 1,3 25

~dimethyl -3, 4,5, 6-tetrahydro- 2( - pyri mdthg ( U,

1, 3di net hyl - 2-i m dazol i di none ), N-meth Ibyrrolidinone (NMP) ,

_ formam de, N-nethyl acetam de, methyl f @r man™e, acetonitrile, dinethyl

sul foxide, propionitrile, ethyl r. formaLe, nethyl acetate,

hexachl or oacet one, acetone, ethyl 3Q1 th & ket one, ethyl acetate,

sul fol ane, N, N dinethylpropionanide,cP traﬁ@thylurea, ni t r omet hane,

ni trobenzene, or hexanet hyl phosphorangge. 12 WO 02/ 24690

PCT/ USOL/ 28406 The phrase "pharmaceutically acceptable” is enployed herein

to refer to those conpounds, materials, conpositions, and/or dosage forns

which are, within the scope of sound nedical judgnent, suitable for use in

contact with the 5 tissues of human beings and animals w t hout excessive

toxichty, irrThatnothed leabgdimeaspornhe, paiesehniteinyeahlien @rovddas eati on,

commensurate with a reasonabl e benefit/risk ratio. As used herein,

" phar mac 84V aCPUREh P4b FQTERLASVAE0 refer to derivatives of the

di scl osed conpounds wher ei nrjche parent conpound is nodified by naking acid

or base salts thereof. Exanpl of pharpgaceutically acceptable salts

i nclude, but are not limted i or organic acid salts of basic

groups including, but not lim 1§Lgnd al kali or organic

salts of acidic groups includi yted to, carboxylic acids. The

phar maceutically acceptable s entional non-toxic salts or

guat ernary anmoni um sal ts of arent co nd formed, for exanple, from

non-toxi c inorgani c or organic lac/ds. *For 20 exanpl e, conventi onal

non-toxic salts include those d&f¥ved frominorganic acids including, but

not limted to, hydrochloric, hydrobramc, sulfuric, sulfamc, phosphoric,

and nitric; and the salts prepared from organic acids including, but not

linited 08, aableraaceudpicarly, asgepitabde 281§ yoom ¢heneedr-ic, |actic,

malig, tartaric, citric, ascorbic, pamoic, nalefic, hydroxynaleic,

phenyl acetic, glutam c, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,

fumaric, toluenesul fonic, nethanesul fonic, ethane disulfonic, oxalic, and

i sethionic. 3Q The armaceutj.cal ly ceptabl e salts of. the present

| vent Lon. can 1B Sy RTRES ERCHOARBREY b HoaPE e SO Rs IR BESHALHR a basi c

or aci di gofeilephaimaeentebiiobahpeleicals, Mmidipas.cigeneral |y, salts can be

prepared by reacting the 13 WO 02/ 24690 )

PCT/ USO1phesmeceidd cadily eccepsabiler parafiethedd cofherrpeuhicaldy

Stoi i OTRIELL6 ;Y URboud L 28BRARLEA ©0336 Yreltlfd I1yiRiAlo0Tod L AN

organi ¢ solfvent, or In a mxture e two; generally, nonaqueous mnedi a

| i ke et hehareblglutdeetldtye acceptable salt form thereof.

In another embodiment, the present invention provides a
20 novel method for treating a thromboembolic disorder,
comprising: administering to a patient in need thereof a

therapeutically effective amount of a compound of the



5 et hanol, isopropanol, or acetonitrile is preferred. Lists of suitable
salts are found in Rem ngton's Pharrrcaceutical Sciences, 17th ed., Mack
Publ i shi ngo@@m@ey, Easton, PA, 1985, p. 1418, the d|SC|O$@&ﬂHﬁinMﬁéCh IS
hereby incorporated by reference. 10 As used herein, "treating" or
"treatnment" cover the treatnent of a disease-state in a manmmal,

par 1 cul uly dih 3 DUIRNoAd. LG, Lo RaNentina Lhe d sease-apate from

occurrin in part| en suc I'S predisposéed to

t he di seaseraicft.e but has not yet been 15 di agnosed as having it; (b)
inhibiting the disease-state, i.e., arresting it devel opnent; and/or (c)
relieving the disease-state, i.e., causing regression of the disease state.

20 SYNTHESI S E?leam&%%s%%\b%ﬁr@%tprwtpfé@é@ﬁt iRy 2R P Y ASId&Ld I n a
nunber of ways dependi ng on the solvent, "base, and tenperature chosen. As

~one 05 orcdimparundskifl Ithen pies eautt 1@fve@1‘cglam (fogrymltSlﬁeg-lIlstlh@cmg}Mzes the tinme
for reaction to run 25 to conpletion as well _as yield will be dependent
upon all of the variables selected. The followi ng schenes show a
representation of the overall sequence of the present invention. 14 WD
02/ 200 Preparation of Formula VI1I: ~1 NH2 F3C Q Ol vzz / CNF F3C N\N ~
| O/ ON F PCHrUSRRIsAEmpodimenty)| %m@%éw@@tﬂ@wmnowe@ novel

hydr azi n r e can be 5
pr epar ed%yfnt@eéa;blérl&a&%%ﬁ%ﬁé@ h% I@%Z Pre er aﬁ] Y, \%Pldds}?éadded to a
cool 80l (@marmmfactire @f BOmesdlcaiemt dforHEhe TheataN®2 ch & hen added and

Togfntsm Uttih%%nﬁoref roalt}LIé/ Cirmor%to_laelrned at a tenperature of fromO0-10C. At this

DEFINITIONS
As used herein, the following terms and expressions

15 have the indicated meanings. It will be appreciated that
the compounds of the present invention may contain an
asymmetrically substituted carbon atom, and may be isolated
in optically active or racemic forms. It is well known in
the art how to prepare optically active forms, such as by

20 resolution of racemic forms or by synthesis from optically
active starting materials. All chiral, diastereomeric, and
racemic forms and all geometric isomeric forms of a
structure are intended, unless the specific stereochemistry
or isomer form is specifically indicated.

25 The processes of the present invention are contemplated
to be practiced on at least a multigram scale, kilogram
scale, multikilogram scale, or industrial scale. Multigram
scale, as used herein, is preferably the scale wherein at
least one starting material is present in 10 grams or more,

30 more preferably at least 50 grams or more, even more
preferably at least 100 grams or more. Multikilogram scale,
as used herein, is intended to mean the scale wherein more

than one kilogram of at least one starting material is used.

10



AcOH can be added to the solution. SnCd 22H20 can then be 10 added to
conplete formati on of the hydrazine. The resulting product nmay be isolated

or used iwWoohh¥eoPreferably, it is used in situ. VIII canpcharopsshr med by
addition of VI| to the newy forned hydrazine. This addition is preferably

performed in 15 the presence of MeOH and at a tenperature of from 35-55C.
prepar at kg, @k rhanMdkalkl asF?aQeH"h“égéliﬁMs?ivﬂt'énd@& Rd Im&% déltéé’ﬂé?f VI

shoul d provide Il. The oxidation is 20 perforned by contacting VI with an
oxi dant whiche igr etbwere tbhnaasdebentatany cuElenandy whisfes. 15 WO

02/ 2- 469Q_PCT/ US01/ 28. t OG f ordi skill in the | d, i
Chat oxi GRATSCIOH: 58 KRRV QPRS2 SR B8 Mo Ot G| S LAkED, i

" the presergesobradidthabutisnused camduaeeraxi dant. vill can be suspended in
an al coholic solvent (e. g.) t-butyl 5 alcohol). The suspension is
prefe?abl y mailfcaitega ds Stté#b’ée&%d'r @ofusedbheaIRiBpC neRm ERAENBBE of

- skill in _pho e)...C r i : 0 to the
reaction Og%l %%ﬁ%#ﬁ%ﬁ%@% sol g{he%ﬂgﬁgsn&a%ﬁga%%ﬁs%%tJlrélﬁh.%%gg buf f er
the art (ethga seireitdenc fsodi whe herdilres et efcouy efrall gedt tiea BAguBeus
KWn04 can then bhe added After the reaction is conplete reparatj on of
Formul a P@sigparsd ﬁtpWNnQrmaﬁF ihency. ¥s ey | ’&C‘?Fd%?x gn%) ‘;*{PF N \\ ~N

C VN 1 the Mapk iV i6an rfeeuidemet by fupld tbhrdodd, | ldmedhg coupling is
preferably performed by contacting Il with an acid activator, in a solvent
and 16 t sabstddaead ofs &efosd i feoll cibd Biheyorit derdrrpeme eRrsthei agom

solution_w th LIl aci d acthvat. | i t.hi C | de_qr Lyl
chl ori de a\(%daen rfg) aé:e)l;g;'ed?de%lot %u(])ofa J‘y uec%%%rﬁpec}gé/etji r%lhélgépllrlgelf %lgrae]gé%%iéfﬁat or.
The addi wodrtdfes.he warind aadtinatsBrstiem prefer adarymsfeoredoat a tenperature
of from 10-30C. Contacting Il_and_oxalyl chloride can be perforned in a

sol vent $EEEEYFrish deetdriid 59 & TS GHatRA 1A Ehed 252ERPBY Fde, with
71 et hyl SRRE O s R B ot Norar T naP ool mes =aR Byt i o ne.
wi t h1pyr igtiow lvei mpylrlef domed beltpmanolinte of Wwitlsinbask e rivdy02/ 2.1 690
PCT/USCH/ZS_'%%e present invention is intended to include all
isotopes of atoms occurring in the present compounds.
Isotopes include those atoms having the same atomic number
but different mass numbers. By way of general example and
20 without limitation, isotopes of hydrogen include tritium and
deuterium. Isotopes of carbon include C-13 and C-14.

The reactions of the synthetic methods claimed herein may
be preferably carried out in the presence of a base, the base
being any of a variety of bases, the presence of which in the

25 reaction facilitates the synthesis of the desired product.
Suitable bases may be selected by one of skill in the art of
organic synthesis. Suitable bases include, but are not limited
to, inorganic bases including, but not limited to, alkali
metal, alkali earth metal, thallium, and ammonium hydroxides,

30 alkoxides, phosphates, and carbonates, including, but not
limited to, sodium hydroxide, potassium hydroxide, sodium

carbonate, potassium carbonate, cesium carbonate, thallium
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present is preferably from0.2 to 1 nolar equival ent based on Il, nore
preferably it is 0.4 nolar equivalents. The desired am)unt of oxal yl

chlori de tw@ @»n4899ded Wi ll be based on the amount of |1 Wﬁsdlﬂsfo@e
solution and the 5 amount of water present in the solution e anount of

wat er present can be determ ned bjr known means, such as the Karl Fischer

titratio refe abI enu r nmol es, of OXE chloride ad i

equal n%¥ E‘?’f’g g}bﬁ’%aﬁuﬂl ? Iﬁr‘éeSutrﬁ%?—"trhe %aé?m%?lwf')l%§%8?n?ﬁeand
wat er pr &sﬁmtamﬂ&lmﬁehydrrm@een activated, it can be contacted with II1.
Preferably, the reaction mxture is cooled to fromO 10C prior to

contacting wi tTh¢ ITeagfiens httide | g Ehetvf thetirds cakdiBadiigraie, a
db | T
secon arﬁ%;étiyféﬁﬂé@ é(u@dﬂ?gsol\l? Ceﬂgtﬁgﬁ k?é‘rhc@gdz‘?f%ggkfgcﬁ%&m

di i sopr opy amne, 15 pyridin tr am ne
. mor phél i rley ewe hodli $lsbl opy | Bidydari of @Egmgi@rmhesaﬂs Theeanount of

second base, present is ferab froma out 1-3 qurL alents, nore
pr ef er abl 5P REFES PN ﬁ;\f Y YL %n?%eb bﬁ ?‘ﬁs%ﬁ‘?ﬁ%ﬁ? 3;}{ PP2present .
20 Preparati@pied roEiutRe | stakt i méteh\./aié/ Cedadeahosed fromiVa with

or without purification of IVa. Preferably, IVis forned from1va without
25 purifitateonediakes s s uRTIGuUGED| AL e‘@lh%st@npejrdl?umwanwblchvahes

pr ef er abl ke p.J sol vent and fIC |d | s added. To this
sol ution %eaén Qn% eﬂgag'#e%{ond L veht®to & nce r ac‘@%%% are’

pr ecilpi tafmg\e of rdwv. tHd sdﬁ@@@rfremlﬁ)@/eéﬁﬁemwﬁt@% 26né&COG Preferably
from0.9 to 1 nol ar, equivalents of nmalefic,acid are present based on the

anount ofsq’ﬁ"%ﬁ”'es%r??"lqﬁfl‘% EPRPRFABIYE aboit THVES FRAGHLRURINI BRts. The
first sol vept; £anobe ﬁ?'&?é%ir&%t@f &rﬂyﬁt@f@t&ﬁ%f@'eﬁaﬁ%ﬂé ethyl 5

acetate MBK, 1-propyl acetate, 1-propyl alcohol, and THF, and iIs
preferabl§'0bw¢m aceepenrd i eots etom dosbt et ax anedet seh ested, f rom t he group
TBME,. and is

or of o1 abl S ARRPHT RUL ARACS P& o dBT 5L TRy 47 (ERRTToOP  SEPRTAY BBout

15 selected.

Suitable ether solvents include: dimethoxymethane,
tetrahydrofuran, 1,3-dioxane, 1,4-dioxane, furan, diethyl
ether, ethylene glycol dimethyl ether, ethylene glycol
diethyl ether, diethylene glycol dimethyl ether, diethylene

20 glycol diethyl ether, triethylene glycol dimethyl ether, or
t-butyl methyl ether.

Suitable aprotic solvents may include, by way of
example and without limitation, tetrahydrofuran (THF),
dimethylformamide (DMF), dimethylacetamide (DMAC), 1,3-

25 dimethyl-3,4,5,6~tetrahydro-2(1H) -pyrimidinone (DMPU), 1,3-
dimethyl-2-imidazolidinone (DMI), N-methylpyrrolidinone
(NMP) , formamide, N-methylacetamide, N-methylformamide,
acetonitrile, dimethyl sulfoxide, propionitrile, ethyl
formate, methyl acetate, hexachloroacetone, acetone, ethyl

30 methyl ketone, ethyl acetate, sulfolane, N,N-
dimethylpropionamide, tetramethylurea, nitromethane,

nitrobenzene, or hexamethylphosphoramide.
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10 roomtenperature. Preparation of Formula V: IV -" V V can be prepared by
contacting IV with HONHCOCH3 in the 15 presence of a base and a sol vent.

Pref er abl wo §2ta¢dpase i s selected from K2C03, Na2CO03, KHCI)\?PC,IJN?%%%MKF,
NaOH, and KOH, with KzCO03 being a nore preferred base. The solv may be

sel ected from DMSO, di net hyl f ormam de (DWVF), di nethyl acetam de (DVAC),

1, 3-dinmethyl -3.4,5 6-tetrahydro_20 1H) = pyrim di e, (DMVP

T3 G et yl - oTe BBEATE (I RRRER RS LAl R ARTE: (R arRher e e A
preferredngpbignto i Se BB td tthSsOr €bmpo@Eas hahatdei M, COsmPOSLE1OnE, 1 0 Sa~
by volunme of water, nore preferably, 0.5, 1, 2, 3, 4, 5, 6, 7, 8_ 9, 10,

11, 12, 1@3ndfar desage fRrng| wakchfav@t evitienths seereppéfspwrdy 10, 11,

S 12, 13, 5= u e nd.siil raply 150 by
vol une o%ﬁﬁg g?i %5%%%%@%1Ssuﬁéfﬁﬁ%xﬁgfafgﬁii%ﬁ%aﬁg%§5pg$éﬁn?§%d t oget her
fol | oked bissoas act | Ingmam tibe inagerandhasimehetwoirthonkt exeessipeef er abl y kept

at about 20-30C. Uppn contactin f the 18 WO 02/ 2. 1690 PCT/US01/ 28. 40G
feaction POXIGTEYoi THETVACERR: r BHLRTORC | EOTRURET abdy SERFFeBEAPIEBORE T oom

t enper at Ué&n%f’{@@@i@sfa?o@orﬁﬁeﬂf@tﬁﬁ&'t@ withO§ Fhdsdhablie Peabf¥eyriskl 1 "N v2
~''"N ~ HC1 | can be formed fromV by dissolving Y in a solvent and

contacti ng@ths solution with HCL. Preferably, the solvent is selected from

nmet hanol , acetppitri L sopropyy _al coho ef hanol nol cet one,
ot hyl i Sobut yi Rt %‘?@h‘fﬁs’é&), %Baﬁm%%?%%%%%,{%n%c%%ﬁ{ég’,%% #1E¥hanol  bei ng
a none preéesr eto S@YERitixes Sopreherabsyl éekEncofipdbiinds SWhe¥edin (€hed.

ethanol) at a tenperature of from60-80C. HCl is preferably contacted Qﬁth
the sol utPRERRaFOTRORRA ol JAPEt bt e PV MRk ERg 22- 4B 0T PPaFRr 8dlYS the HCL

s in an hepiori ¢ BeliaN. of SpHRERAL NP £19 AL LRab e PLET £LAD! ¥ .
| -propyl alcohol. | preterably precipitates fromthe reaction mxture. This
preci pi t alhohudan et emhamed bimivedi ng, thmerat we ¢pganic acid
salts of basic groups including, but not limited to, amines,
15 and alkali or organic salts of acidic groups including, but
not limited to, carboxylic acids. The pharmaceutically
acceptable salts include conventional non-toxic salts or
quaternary ammonium salts of the parent compound formed, for
example, from non-toxic inorganic or organic acids. For
20 example, conventional non-toxic salts include those derived
from inorganic acids including, but not limited to,
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric,
and nitric; and the salts prepared from organic acids
including, but not limited to, acetic, propionic, succinic,
25 glycolic, stearic, lactic, malic, tartaric, citric,
ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, and isethionic.
30 The pharmaceutically acceptable salts of the present
invention can be synthesized from the parent compound that
contains a basic or acidic moiety by conventional chemical

methods. Generally, salts can be prepared by reacting the
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a tenperature of about 0-10C. Preferably |I is a crystalline nono-HO salt.
More preferably, | is a solvate selected 20 from et hanol, propanol,

i sopropangly.gaas@bhone, M BK, 2butanone, and water. Even m)rP%TEUs%f/% ably, |
is an ethanol solvate. OQther features of the invention w Il beconme apparent
in the course of the follow ng descriptions of exenplary 25 enbodi nents
that are given fo& illustration of the invention and are not i ntended to be

limiting YHRE f1d &F Pags 0093 o3b Bres USPIRanes WWEVPEES Exanpl e 1
Prepar at i 9f, 0fh Mrldt 71 aarftude Fost@ld oplopF AL Wadd tdLdat fhian over head

5 air stirrer, thernocouple, condenser and nitrogen inlet, was charged
cons. H0w4t5e15 oy mrrmn A C vmlmmtedont olibet viiertuse apfl theCrwat (tan

solid, 726 was_ added ver ut es ining the

Ot e nal FeieET iR ol R Fha i eSO e BBPREETL Y0 Do e
HC1 was useithiél f | Nscptisydhany o iw@omm@hﬁs\@iéﬁe@feahe reaggor. The
resulting tan slurry was maintained_at -5C over the next 10 mnutes while a

sol ution @f %‘é)’d‘?%%l%#l‘%% qusofeund Bn Remingitan 15 | Pharpacputéaadhat er was
d. 0 dded
prepared. gThe,LiL St1-45300, cﬂt qjlaé]@%x?&?ié’lﬂr‘f%téérﬁi‘ﬁa}rg}g,e u}tﬁ%é’ficaé? > aaae

over 20 m nutes wherein t i'nternal” Tenperatur e addition
was st oppk@85 orp 3041 Suttese idi e Desuferof hehicth etsndhetenper at ure to cool
down and equilibrate_to 2--f%C The addition of sodiumnitrite solution was

resuned ahdCPFROTRMRA Phgraf s eR%@s added over 20 30 ninutes, while

Mai Nhai Ni Ng a ASNPERIREL O, &E&aﬁfmgbaéfh“t\z@éa@géﬁ@t edot@ @Readditional
30 nminutes at 6C. Acetic acid (1.8 L) was added in one bolus with no

appr eci abteeatmenfe oh a r@s%@mtat@rmr@tmm@naebqpantm%@rbﬁ or a

Sndl z. 2H2 8 [ 9 2 L of
cone. HC:IIQ%{F%n d%g%l ]grgc%'he reaﬁfoﬁr%e%ﬁgg%é nmt%et%gév\% ?egtr:rglggt é]rﬁér)n ng the

t enper at us€cimet Ivee i 16-a Gnatimalhe 1re Spatt hgu it | evtian | dsdiakeadmm&e"isl urry was
agitated for_an addjti onal 30, m nutes. Methanal (10 L) was, charged as one

bol us i ntBFeHESRRFGL AR drhe i $9R5 3 e3? F o PYE xli“l‘ﬁ' FAasYRePEENt 0 40C. A

sol utizon trd f ur i Y 3 1.2 kg,
5.6 Mol @{a@&éh oa[é &%ﬁ%? %ddgﬂéy clﬁgt#%m? ﬂ%%z%als%g%t%tceﬂ USo1

/ 28: 106 ni neit esamites eiogi it adevebppmening eamia,rorefm)erlaehmvbegweha 41-43C.
Af ter addtlon orrp gte, t he bat ch S hedb e 5-50C for an

addi ti onal 9% %h reupon I’hec eat hasT Shut® o7 and fe resu'??i ng orange

slurry wascatéowed to 5 cool to anblent tenperature overni ght (16 h) under
a nitrogen atnosphere. The next norning, the batch was cool ed
20 SYNTHESIS
The processes of the present invention can be practiced
in a number of ways depending on the solvent, base, and
temperature chosen. As one of ordinary skill in the art of
organic synthesis recognizes, the time for reaction to run
25 to completion as well as yield will be dependent upon all of
the variables selected. The following schemes show a
representation of the overall sequence of the present

invention.
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further to help pronote precipitation of VIIlI. The batch was cool ed down to
0C and held for 1 hour at OC before dropping the slurry onto a Dacron
filter clwobailess 32 cm 10 Buchner funnel. The filtration gdqaked4yesr and
the cake depth was determned to be 3.5 cm The cake was rinsed wth 3 L of
cold (0-5 C) 50/50 isopropanol/water followed by 2.9 L of water. The wet
cake (3.4 = dri t yeight in a vacuum oven at 45C and 22
nm Hg ove?b %¥€£%§%n§91g8f§ﬁ%§ogg%£'1.3 Kg of VIl as a yellow solid (1.3
Kg, 94.5 wto, 71.7 corrected yield). gxanple 2Ffeparation of Il 20 A 50 L
Hastel l oy C reactor, equipped with an ov tirrer, a thernocoupl e,
an addition funnel, a condenser g charged with
nmel ted tbutyl al cohol \ 0 g. An
additional quantity of for 25 purposes of
rinsing the original cf g reactor. The

8 honbgeneous sol ution
resulted. An aqueous sol gti on of nonobasi c sodi um phoSphat e nonohydrat e
(1245 g in 5.2 L of purified water) was added to the m xture over 30
approx. 15 mn between 38C and 45C. Celite 545 (3.&ZIKg) was added to the
(eact of betweehrIBimond dafiyaRdeal o v 'as 1Pholal nadalasihauie oven
di spersi on of e sol1d. comverci-al 0 agueous sol ution of sodi um
per mangangt eu( brdppig p¥OcAL2e4690hECHYEBOLLA8. 106ekineddataddad Bkow y
over approx. 2.5_h naintaLnin% an internal tenperature rgn e between 42C
and 50C. PREPRESEt P¥ntraasings VE WakedEES. eBdl NeNCanbi BRE ?gﬁBEYafﬁ¥e and

was hel d gverni.ght . wi th _conti.nyous stirkipg. 5S.JNe . DI N} t he

m xture wag %é%?% ﬁég%eﬁgggegetﬁégh’4ﬁébagg Sgdggﬁﬂgfé%ﬁ yIQ%E %I et her
(6.0 L) waneanNdrd, dai|ened Hyas! afld Geheé t £obddids. Rr&gerabily neut r al
alumna (4.15 Kg). The m xture was stirred for approx. 15 mn, filtered,
and the cakéntasnefdnsbdawtenperbouyke aét Aiypm10-e0h@r (Btlthbsapoinmse
volunme). Al filtrates obtained were_reconbined and the solvents were
renoved b$cBEsERP| Bei sHdether the GPIVFLPRti oftRaer CA&RR SheErY P& wat er
(5 L) S dy . f b zand _di s{ Ll i . The a neous
Fosi L2058 o SouPIRLe ¥otnATian, of EhE! BPURRiontT TR FRgnItes

n- Chl or obprradect8may hesiaddededt be hspladinc sditxt ur @rederslbdw, y ist dsred for
15 mn, and &he ugggr | ayer was separated and di scarded. The weakly basic
aqueous | #7EF #Hs”¢68red to between 3C and 7C and 300 aqueous citric acid
solution (3.3 ¥Irvasanddrdn bWeereuped B9 hbaictudeoffTvimreiopithat adwlihe
solids were collected by filtration. ,and the cake was rinsed with purified
wat er (5. formegt BydrpgiBeyol dhep. af8itign| LewPrrifEabIxc Ped foginednddr i ed
to constant weight _in vacuum owven, at C.__af i 1 -1 g; 98.8
W - ~, 5~tbFeP8??5§§eE§§one 3aB§e8§rgt;%ﬁpggaﬁﬁFQIP% g&%“béségédéred in
accordance with the procedure described in co-pending U S. Provisional

Pat ent Application 30 60/220932, filed July 26, 2000, the contents of which
are her ebf*PREERESPE: 8 Berruddr &fcée. The following i s an exanple of the

preparation of I11. FyC
/ \
N OH
N
0
vizy —
CN
F
II

Oxidation of VIII should provide II. The oxidation is
20 performed by contacting VIII with an oxidant in the presence

of a solvent and optionally a buffer.

15



22 WO 02/ 2d690 PCT/ USOL/ 28-L06 Di nmethylamine in THF (7.2 L of 2.0 M
solution, 14.3 nol) was charged into a 5 gallon Parr hydrogenator. 2
For nyl - i mydp@@ado (1.25 kg, 13.0 nol) and nethanol (2.4 L)p so§RRfoged
next. After pressure testing the systemwith 5 nitrogen, Pd/C (10% (125 g,
cont ai ni ng approxi mately 50% by wei ght water) was charged. Jacket cooling
was set at 25 C. The batch was t ressurized w hydr ogen d the
pressure was r%%toafn }lﬁa{‘%eS]fJ;b%eio%dﬁ'S%ﬁé?d’fm%% ]f%/?%?g}zﬁeg&ﬁ%ﬁ’es of
reacti on SaWzhtd Sfudi ddexmmideoranatid ol eaRerBéungetlo 3prefartdbhydr ogen
upt ake was extrenely rapid. For the next 2 hours before the hydrogen
_pressure K@@'@4r,ell@a§g't§3, nuesentteafala tafferat dise ugesl 3¢ Fhec oxddlaptanal ysi s
i ndi cate t o) ' t - i.ethyl am thyl)Yim was
conpl et ed‘fﬁe]f‘nacfén$§%é:2£¥%5$%$%?/l J-'(')Il1 %%a%#@@ﬁ%<%€%€gu§g'%' ' ga&%}%
~2-(N, Mdi netdotam honeidysyspefiaren ei I8 ferisl Yateinvasnédl dergd through a
0.5 mcron cartridge filter and then through a 0.45 mcron mnifilter to
renove Pdiedperapiygioh HFom/35v37Qve OANTHRWEDUS) SoEsituisad afb avdsiffmr t he

reactor and |line and s directed .via the cartridge filters to the
carboy coO 0%{‘?1%2%\%3? e %]?liﬁe”? ﬂf}?? R bbn%'lgﬂ(élaa?il'fﬁ%?tbe?“v\er e
concent r afleshphai & GhGHYh PIBROE At €N tEheéh b3 dASD| Ut PPEfELEPIR] NEle 1. 6 Kg

of 2-(N, N-di net hyl am nometu%l %(lgm dazole), which was then used directly for
next stepPuliRIToleAPeRE @ 4N £ | AYRRIE R KRR dthen &k 2449a4 pped

Wi th jQver. Neath AldaSlish ol LDEOPCOUALE: A Mhabtibat1oncsfbipe i th
ni trogen cap was charged a solution of crude

2- (N, N- di retduyl &va nisetdnyedli m dazol e (4.86 kg of a solution nade by the
above procedure that contained 3.0 Kg 30 of

2- (N, N-di net hyl am nonet hyl )i m dazol e). To each of the two reactors,

anhydr ouspddfa2dtiib) o WeSmblenrv4s roduced to give a dark anber clear
solution. The residual MeOH and THF fromthe crude

2- (N, N-di met hyl ami nonet eyl )i mi dazol e in eacfsR3 WO 02/ 2=t 690

PCT/ USO1/ 28. 106 of thlljle Wo react/ors was subsequeftly . distilled off in vacuo
at 50-60C before 1-am -fI uomo- 4- i odobenzefie B kd\ 9. 05 npl e) and
powder ed K2C03; (2. S KN A8 1_\{#&3, 2—0—egquiw) reoaddo e of the two
reactors at 40-50C, 5 respgtthvely. Each of t WO I eas#0 ﬁ,ggg‘then
degassed three tines with cuuni nitrogen c endi ng on n\\l\;rogen bef ore
bei ng charged with powdered Cul (260 g, 1.35 e, cR. 15 equry). The
resulting reaction m xturerim each of the two reactors was degassed three
tines again with a 10 vacuuni ni trogen cycle endi ng on nift¥¥ ogen before being
var me t o 125-4gGad Hbefohea NSpctd iy May Feeard £88D! evReabbep1 1Bgh at
125-130C (1-am no-2-fl uoro-4-i odobenzene< 5% at 254 nmvia HPLC anal ysi s),

t he reactimrrafenally rcentorngd thie eonras-inacEibryibasaroatdéd to 40-50C.
To each of _t.h reacto d. 4. f at ed 1l aqueous

sol uti on,acaénld? %%o‘é_@,r elsrgl |£n(§11‘\r9n&§<tf %ggm:}ans %ﬁ%té’f%dg#‘g% é‘%hagl%;‘g %‘5’- 25C. The

m xture viBsllidwsd By | ¢etieac t e ughe aralitimdesiolaniloraehthf IThe tan
reactors was_washed with 1.0 L of saturated NH-Cl 20.a ueoEs sol ution and

8.5 L of ¥y Iactater Hake RieMEl AT 19F t PERLE L afB RBSAP n§2Rol ut i on
Wer € 29eqUSntiSdd Y oM e&anp POriad 858410 1 o ApFetB8rBRXLUE SvdBS Qi tat ed

at 20-25C for 0.5 h before the two layers were separated. The comnbi ned
aqueous | Byeraxididricoporf etheaakid metivatdp is 25refarablyandriermedxt r act ed
with ethyl acetate (4 x 15 the process of the organic sol vent

L), During tl
extracti o ErmfATRGAEHE P Wé%mrJe%%TQ/gd by filtration of the mixture
through a Celidgdigck DehOf 40§ M1 PV FoMEAE E8R3PAL Blrformed in a

solvent selected from acetonitrile, THF, and methylene

25 chloride, with acetonitrile being preferred. The first base
can be selected from DMAP, triethylamine,
diisopropylethylamine, N-methyl morpholine, and pyridine,

with pyridine being preferred. The amount of first base
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The conbi ned organic extracts were then washed with 6.0 L of 30 saturated
NHAC1l aqueous solution, dried over MJSOQ (2.0 Kg), and decol orized over
active capannieparcoal, 500 g) at 2025C for 1 h in two sgRayRlE 26486 L
reactors. The mxture was filtered through a Celite bed, an eacﬁ o? t he
reactors was 2.~ WD 02/2-1690 PCT/USQOL/ 28-t06 washed with ethyl acetate

(2 L). The conbined organic filfrate re fhe oured,into a 40 L_reactor)
bnd Nt OIISTIEE T BTCEPROPLUCHISR o vibr S shOBOLET VR YR LORE I BRPBRT |
vacuo at g5-BOCmJhe peskduably! 1k rys of . 4 hfoTasdaghitaidnbs9. 0 L of ethyl
acetate was subsequently transterred into a 22 L reactor, and the m xture

was warmed to T |dgsizad7anpune of vexalbt oWhlewide ek kel adfied. wibpt anes
(0-0.L). uE Sd e, Bldefle! gubli: SOF Ukt 80, el Dy SEL U T A0 VBRECO0! €

to 45-50 or e being Ive carbo arcoal , The

m xt urse vasowet Nefl wateef pussageai infohie lsblbeione behagahohheretfl t hrough a
" Celite bed at 5055C. The Celite bed was_washed with 2.0 L of_ ethyl acetate,
and the CHREFHREPFPRFafaR BAcIGESHIHEES oPYit FRPWiePe2pdur 8HCBa’d%k” FREo a

clean 22 g ypagiOfned £9LRLe9bn 5. an%?féré}Slﬂ h&’xheaﬁ&hﬁéf Yaspdisti Lled of f

in vacuo at 45-50C, and an additi 5.0 L of heptanes were added into the
react or atxaDy@l dhionideuaddedsis hegqual atmadt ystoohellyt gredteésChad stirred

at 20-25C for_1 h before bejng cpoled to 5-10C for 2 h to precjipitate TII.
The soi | dhaesdn cof | ERPCRIBHES,ST mefed fof B ahSTwaner PEBrERt unne
linedow th Dadsie cInt HasdnBewashei vwhtdd 20it (¥AN) bef cdBMELBeatwies (2 X 2.5

L). The solids were dried in vacuo with nitrogen purge at 40-45C to a
const ant FEF ghtPrghergbiyy Ehepregction (mixkegreqyls 4c98bkeggteonEsemt Peal |

41. 30 was ained as pal e-yellow 25.cr al s...The conbi ned r _Jjiqguor
and was hi%(g%s&rdﬁroﬁt%%orﬁ%ﬁt%@é%ﬁ§ i }‘ﬁ}:ae oc?rbrgoaacfr‘?ﬁﬁﬁ ki ng
crop of lithe (BEhEioA R3Rtkbel NEOE&ELRI badd. B9 BrépbabbDy adadayield) as
pal e-yel l ow crystals. 30 25 WO 02/ 2d690 PCT/ USQOL/ 28. 406 Exanple 4

Pr epar at | Bee o¥écard shase\can begaelected 1fxem) divhsorbaby hetbyi ahine,
acetordtrile: €11.3 Th t | i on.was 5
ot e ndiyBidie] pine "E- SEDHPLadlnd P BEaPREREEEy) InbBERSELG  BL B,

chl ori de diidspicdey jethywhaminé Civd i@ dobyfaddrad. t hEhevamsunt 6f pl us nol es

of water deterpmined to be present t Y | es of oxalyl chloride.
Pyr i ne TEHSHE B350 HERFehhcs EHEr GRaE PELY OREGR bgoBRb Y13 cRPORFde. (227 L

equivalents, more preferably about 2.2 molar equivalents
based on the amount of II present.
20

Preparation of Formula IV:

HO,C CO,H
v

IV can be formed from IVa with or without purification
of IVa. Preferably, IV is formed from IVa without
25 purification. IVa is usually isolated as an oily substance.
IVa is preferably taken up in a first solvent and maleic
acid is added. To this solution can be added a second

solvent to enhance or accelerate precipitation of IV.
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10 2. 60 nmol ). The reaction was warned to 55-60-C and held at that
tenperature for 1 hour. The progress of the reaction was followed by

drawi ng awspéslsgeoand quenching into NHI9OH. Once the reactizﬁnrﬁ\sﬁ 260 si dered
conplete, a vacuumdistillation was perfornmed to renove 12~ (v vs of the 15
solvent. Following the distillation fresh acetonitrile was added back to

the reaction_to replace the volu renoved by, the distillatjon. The

react i on THS&SHEP SF:EWP|$B% 1) ujcf?ﬁ)%y%@gb‘{ﬂﬁ%t%ﬁ ke 4‘F3rd(5_98 g,
2. 55 mol )ard\hexsbhervaobd 186 Atk agrQmanb£drt heragtht | Glor&f ter all owi ng
the solution to return to 5-C, diisopropylethylamne (975 nL, 5.60 nol) was
_added t o R¥rLexakly onbover0 695 molarseqitvatients on TaanblrsFosdbvemy t he
addi tion, _the cooli bat b_was,_,renpved and the reaction-was all.owed to
return tocarrbgorﬁ tseérr%g&é?ﬁr EOR S IR 2T BT P n‘ghi%ﬁog%’af‘ti%%}% base the
_ react 50n a@scLIMERR, Therseeltacstaes, di lptesy i dhcdhdAc 44@ tgF and
washed with_water (2 x 8 L). The aqueous washes were_conbi ned and back

ext ract e ts mrpEerably sethyl BretGitRaini cThe Record seleerbrermdaeand

dried ovele 045 @ﬁi{grgg? ch %Qt L& ge a B oil, IVa.
The oil Was Teconstitutea w l?%t QAC 511.%&% %’ngn%{ﬂr)ans 'erllri)eg to' a 40 L
kettle. MeEfylerneichl@oiddeg, @£1d0rBNE, awd hsldedeferalbky EL-OAc sol ution that
was then stirred at 26 W0, 02/.2690 PCT/ USOL/ 28~06, room t enperature for 60
mnutes. FPTRRHETTy 1RE T RAEY ol VEFS (FRRGHHET | b DA™ rAeF ePihei d t he
resulipi NG therhYerHEGAH. t 0 precipitate out of solution. 1-Chlorobutane
(24 L) was added over 60-90 minutes to ensure conplete 5 precipitation.

Fol l owi ng the addition of 1-chlorobutane, the Iv solution was stirred at
room t enysyk m?] I was isolated by filtration and washed

wi th 1chl or%bﬁ%?fie&%gf)  OThe éso 1ds were dried in a 75-C vacuum oven to
constant weight to give 1.49 Kg (0.7 w.~, 94.10 10 yield) of 1Y. Exanple
5 Preparation of Y A 22 L reaction sk wasfcharged with DMF (8 L), 15

4
pot assi um car bonate (1576 g, 21.4 n’bJN ¥ _aget ohydroxam ¢ acid (428 g,
5.7 nol) and stirred at rt. Water (1. n: F Ngatch 1, 0.8 L of water
was first added and an additianal O of W en—\%k:s added after stirring
at rt for 27 h) was added sl ow y wht] g\kegpi ng L\h)é\]reaction 20 tenperature
at 20-30C. After the reaction mxture vas Stirred for 30 nin at 20-30C, Iv
(1200 g, 1.9 nol) was added. The reacti‘on myture was stirred at rt for 4
to 20 h. This reaction m xture was quenched into 12 L of water in a 40 L

reactor with W g&¥blRe dfferayesh byTrontaql 1ng gt vty rHQNHEQRCH: jiny échent rt
for h EQEPE - ot her. . T I Spaf L1 d,wth a
Dacr gﬁ fi%'f}%esl’r C ota%f. %rﬁ%%ﬁéen% é\/\}gls%e(jenf Wi t%ﬁ%%)%%rt%% %%%nﬁsf ol | oned
by col d asositemtiad | front KIC0; an¥afld:ed KHEOg , vEeHAO: OVER, tNa@®nsamdt KOR| ght to
give a cru uc 1012 . 30 The cryd rodu was.di ssolved, in 12.5 L
of acet omjtqﬁ %ggﬁ %%-@g(f‘ ‘ﬂ%’%%rpﬁ egﬁ?at ﬁS‘EEV\as%%SoFBaVFB%Z%‘?g?Ee wat er
(2 L) wassddiacbdVRrord IMSE/ | Didnety 1 trhd i {verpot to cool to rt. The
formed slurry was stirred at rt for 1 h. After 27 WD 02/ 21690

PCT/ USOL/Sigreidey g tamide MASY , the <binethas-3i412reoterrahwdracr on
fil | ke i i fr] - B, d dried
g ol The crle s, WAIAS iy oL A6 O I AR (B and dri e

in a“vacuum ov t "wei ght t'6 give pro g, 89 0)
HRVS for @20H21RA02NS-njeit)Ipyrrolidinone (NMP). A preferred solvent

is DMF. It is preferred that the DMF comprises 0.5 to 50%

by volume of water, more preferably, 0.5, 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, to 15% by volume of water, even
25 more preferably 10, 11, 12, 13, 14, to 15% by volume of
water, and still more preferably 15% by volume of water.
Preferably, HONHCOCH3;, DMF, and K;CO; are mixed together

followed by contacting with water. This reaction mixture is

preferably kept at about 20-30°C. Upon contacting of the
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5 cal cd 529. 2724, found 529.1722. 1HNNIFt (300 MHz, DMSO ds) 2.09 (6H)
3.29 (2H), 6.54 (2H), 6.96 (1H), 7.41-7.75 (7H), 8.06 (1H), 10.65 (1H

19F- NMR -W6%28%h0( 1F), -61.257 (3F), Exanple 6 10 Preparaty Rldeob 22 L
reaction flask with overhead stirring, water condenser, an (enpera ure
probe was charged with ethanol (10 L) and V (nonohydrate form 850 g, 1.56
nol ). The reaction mxture was ated to 65 to 80Cto giv clear 1

S0l Ut | on TS ETOR BRI o Hb AV S5cie FRAGEI TR ST (T SHERERLY | TELFEd

t hrough ap€adhehElgeodh! t&fpetefeiransferring the filtrate back to the
clean 22 L reactor and cooling the solution to 20-37C, 4.6N HC in I PA
solution (355 nL, 1.63 nol) was charged through an addition funnel. After a
slurry 2 , ] re.was stirred at rt for 1 h, and then at
2-8C forq?ﬁ%%ﬁégé _o#ﬂ@o@%ﬁ%% ﬁhs collected in a Buchner funnel with
Dacron filter cloth. The cake wasFsashed wth cold ethanol (2 L) and

~ followed by tent-butyl methyl ether L), drired in a vacuum oven at 50C to
give 25 the product | (858 g, 98~).NM 8 ( (dec)./lH—NNR (300 MHz,

DMSO- d6) 1.02 (ethanol), 2.74 (6H), (et pl ), 4x35 (2H), 6.59(2H)
7.28 (1H), 7.34-7.80 (7H), 8.09 (1H) A10°99 {14 /JéAF-‘NIVR -118.174 (1F),
-61.229 (3F). 30 Exarrple/’7—Pr'epa'ratof Ya To &80l ution of Y (5.06 g) in
chl oroform (40 L) and net hanol (120\ A s add 50 H202 (20 nL) at rt,
The 28 WO 02/2-t B0 PCT/ USOL/ 28. LO6L r €action nmixture was stirred at rt
over 66 h. Water (180 nL) was then added to thé&teaction mixture and the
resulting slurry was stirred at rt for 30 min. The solid was col | ected by
filtr&ion and dried in vacuo with nitrogeﬁ 5 purge at rt to a constant

wei ght (3. 97 0F.cafllbé Thodied newsth ¢ AP odisiso DY i tdiev piesensolvwyrot hag are
useful as anticoagulants for the treatnent or_prevention of 10

thronboeﬁﬁﬁm?%cﬁ+%%rﬁ%+§ $?ﬂ¥ﬁ%ﬁﬁu@§thTﬁ?%ern?r?ﬁ?%ﬁ%B%anh?csﬂigﬁﬁﬁers" as
used herejd LOplodEs BELRMhEn ol enouse G CEOVESCHLAt: Oy £ pOORYASCU ar

t hronboenbol i ¢ di sorders, 1nc ud?ng, or exanpl e, unstable angina, first or
recurr entetyaeal di propafiel ctacstonsc eathy s utseludehthetdset (MBBKent

i schem ¢ .at.tack, stroke, atheroscl.erosis. venous thronbosis ee ein

b otBooi £ B RESaeRs ae VST oovLeh ot Rand T End of SHRPS' SrefSEPetir
arterial ddreshosi sy tergbstdrLobpl tsen kifinty &ndolvems, (ang. pul nonary

enbol i sms. The anticoagul ant effect of conpounds of the 20 present
i nvent i orethapel ] exvedat bettrexhizurte ¢HhEbomi od-89°G.actisil X arafewaiblyn. The

ef fectiveness of co unds of e. present invention as inhibitogrs_of factor
Yo was dAGIRTE E TS 18 (17 L et hr bt Br S het MR FEREFF S5 B EPPace.
The rate of_f@et.0r R P@-AMd, oyl 1Al sGhroMageniicHASI a8 2252, (Kabi
Pharmaci a, Franklin, OH) waS neasured both in the absence and presence of
conpddndsThe aheolpebiensolwirn i on. pryfevilysy siapropel sabsohate resulted in
t he rel ease of_p whi ni ftored ect h rically by neasuring
the 30 increas%z?né%%g%ﬁgéﬁgéﬁ%& 5&EF?EAE£?%e%$gé§%£?§£? e%%ﬁgﬁréf

absor bancgh T apeec b i €401t ddh the Pfleseas® 1B ¢oblbnd othésmindieat tye of

enzyme inhibition. The results of this assay are expressed as inhibitory
const ant ,a Kiemperature of about 0-10°C. Preferably I is a crystalline

mono-HCl salt. More preferably, I is a solvate selected
20 from ethanol, propanol, isopropanol, acetone, MIBK, 2-
butanone, and water. Even more preferably, I is an ethanol
solvate.
Other features of the invention will become apparent in
the course of the following descriptions of exemplary
25 embodiments that are given for illustration of the invention

and are not intended to be limiting thereof.
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29 WO 02/ 2690 PCT/USOL/ 28. 10( Factor Xa determ nations were made in 0.10
M sodi um phosphate buffer, pH 7.5, containing 0.20 M NaCl, and 0.5 0 PEG
8000. Thewd @haghi s constant, Km for substrate hydrolysi $cassoteseEm ned
at 25C using the nethod of 5 Lineweaver and Burk. Values of K were
determned by allowing 0.2-0.5 nM human factor Xa (Enzyne Research
Laboratories, South Bend, IN to regghmptt8 the substrate (0.20 M1 mM in
the presence of inhibitor. Reactions were allowed to go for 30 m nutes and
the velocities (rate of 10 absorbaf@mH#nde vs tine) were measured in the
time frame of 25-30 m nutes. | | onship was used to

cal cul ate Ki val ues: (vo-vs)/%:ljalq#‘%%?%ﬂ%}ﬁrn) where: 15 vo is the
vel ocity of tHheocont® d HastdlEl@abserterafctiohihittosd wisth sam heveshegdaty in
the presence of,inhibitor; | is the concentration of inhibitor; Ki is the

di ssoCi atFbn ToHSEENt ISR VA fre: CORMIRT F0 2D HFHALSR it ¢ Hgas
concent r ain D&y Sahst rate; (K iI?j) thepd chagld s, q\;gbst@&;l%mounds tested

in the above assay are considered to be active 1 f they ex a Ki of <10
uM Pref dretade@b c<Drauodinds0®af. t M Qitesenribolidyenicoy,hdve Kicly @fas<l uM
More preferred conpounds, of the present invention have Ki's of <0.1 ~zM

Even nor &9 2 o mouHRs iR mrigdenining dhts oiteieaki ' s of <0.01

pNl . Stil 0r.e .nr rred co und ot he _present .i nventign have K;,'s of
<0. 001 uh%e@%é{%tﬁﬁlggt e tho olaorbci —éi.;engri ég‘da%(}&é,on intérgg)ef“qbf"fcorrpounds
of the presen: HAWVefdd alsart folHEk tdowx M) tva Kindfurs1éh 30he WL 1s

02/ 2-t690 PCT/ U S01128. 106
of the reactor. The resulting tan slurry was maintained at

~5°C over the next 10 minutes while a solution of sodium
nitrite (450 g, 6.5 mol) in 3.1 L of purified water was
prepared. The first 1500 mL of the sodium nitrite solutién
15 was added over 20 minutes wherein the internal temperature
rose to 10°C. The addition was stopped for 30 minutes in
order for the internal temperature to cool down and
equilibrate to 2-3°C. The addition of sodium nitrite
solution was resumed and the remaining 1.7 L was added over
20 30 minutes, while maintaining a temperature of 5-7°C. The
batch was agitated for an additional 30 minutes at 6°C.

Acetic acid (1.8 L) was added in one bolus with no

appreciable change in the internal temperature (6°C). A
solution of SnC1l,.2H,0 (2.8 kg, 12.2 mol) was prepared in 1.9

25 L H;0 and 1.9 L of conc. HCl and added to the reaction over
55 minutes while maintaining the temperature between 6-10 °C.
The resulting white “milkshake-like” slurry was agitated for
an additional 30 minutes.

Methanol (10 L) was charged as one bolus into the

30 reactor and the reaction mixture was heated to 40°C. A
solution of 4,4,4-trifluoro-2-furyl-1,3-butanedione (VII,
830 mL, 1.2 kg, 5.6 mol) in 3.1 L of MeOH was added over 35
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uM thereby confirmng the utility of the conpounds of the present
invention as effective Xa inhibitors. The antithronbotic effect of
conmpounds wad od/fxgog0r €esent i nventi on can be denonstrated in f/ﬁ?{ﬁiﬂs'os
arterio-venous 5 (AV) shunt thronbosis nodel. In this nodel, ra ﬁlfs

wei ghing 2-3 kg anesthetized with a m xture of xylazine (10 ng/kg i.m) and

ket am ne i saline-f41 t i IS
connect ef%%ﬁ%%%%ﬁ%%ﬁ%r% f%%%??%ujé *%%% é\%%oagg%%%ﬁul ae. The
AV 10 shupt-4gead ce oranst Sldi®fich RIS @ difp1&t@ @0 bdtdt RgaditiLiy cont ai ns
a piece of silk thread. Blood will flow fpromthe fenoral artery via the
~AV-shunt betweéhed §ehdtalforeian abithl wxpedurie Sofh fWhmMeupdil odik tiest si | k
thread will induce %Ee?fgrnati on of a significant thronmbus. After forty

m nut es, W3S tPRUSHGRt FRA dFRR oFPREL BHRANF RS STHICTYr6aE ebleved WPt h

t hr omgus J Lgh : t vehi | i iqV., 1.p.,
s.cC. fﬂgor %?%m()g %?}%%ﬁt?ott e o%%‘%%%g o%ﬁ%ﬁ%ﬂ\%vhsﬁﬁ%guﬁﬁg£p3rcent age

i nhi bi ti onlofogém orbmssploenat i ofhe sneet emormeng f ortheadbatthewaaeabofiedup.
The 1 D50 yalues (dose 20 which produces. 500. i nhi biti of _1hr u

f or mat i on%luﬁﬁée%s‘f? ﬁjﬁ?%% %’9°W?%§a?r?‘éb%g%%?ﬁ %e‘gtgﬁpouﬂég ggg‘f:ﬁr mula (1)
may al so i nhi b d-or, f i r t ahl uman

t hr onbi n‘p%f géﬁcwf)a %ﬁ?ﬁ%béa&r?g aaégshrﬁl? %gfcguggq%?%eq}r% ?%r;fi%gi%tory 25
action, tdmregeponpduedslarey | onwlicad ebadoon uBELter tdEopi eimnai 82 6k

trea nt_ of . physiol ogj cal reactions,, blood coagul ation_and inf] ammati on,
cat aﬁg‘; go‘?‘b?/hrg FHESai dTRE aglsi‘b’Fa‘éh% n"é%‘?]f S%gt&?tﬁ caoﬁ_“?l ngF h€2¥8npounds
have utilgdyrrsydls ugstéaniddie t6estmens &f . dispaseskaryssngihsed §heyat ed
30 thrombin activity such as myocardial infarction, and as reagents used as
anti coagul amtst iaolde(PrHEYSiHNY s idapadpandgll /asmtrerd doldi@grd By @ and

ot her conmmer ci al?‘&grposes. 31 WO 02/ 2- LGB0 PCT/ USOL/ 28~0G Sonme conpounds
of the priesehtWdtr&ent i e ile <N (3 o PEI i Y% 1d5EeP nEC| RARBEABES of the

serine prote r i i r_abjdld t0 nhj bi.t t l,eavage ,of smal |
nol ecul e @%@?‘?a%gsgbr@é%@%r%‘?%i%@aé%é %Trlldg 253%5% 9 nelicli‘ﬁ?eo%\%‘?]ﬁﬁ ition
constlant staveprodietern heklh hyf tVETIeadoa weblow besll by Ket3ngg, ep4a8. in J.

Bi ol . Chem926_% %8289- 18297 (19%8%1 herein incorporated by reference. In
these ass&y%, {hrOhiorTRedied el edidt ol ysis of the chronpgenic substrate
S2238 (Hel ena Laboratories, Beaunont, TX) was nonitored 10
spectrophotonetrically. Addition of an inhibitor to the assay m xture
results in decreased absorbance andExamplaliZative of thronbin inhibition.
Human t hronmbin (Enzyne Researc ﬁla%rq__tfrieosf c., South Bend, IN) at a

concentration of 0.2 nMin 0.1 ﬁnphosp ate buffer, 15 pH 7.5, 0.20

M Nagh, and 0.55@PEGH00Q1 MRS ¢ Ncabated W :&?it%élodv':?tﬁuQﬁtB@éfhead

concentrations ranging from0.20 to 0.02 er 25 to 30 mnutes of
i ncubat i crir t$eonten atihdumoaepbes areaddd tioen t Gunmglt ha rate of

i ncrease |J ange; at m whj arises .ow ng.to. substrat

hydr ol ysicjé&n‘%%?ﬁo‘%ﬁ’l b%ﬁ}c} gan néligcﬁrs Tht slr\l/veer% ki i?/}é%rgf(%%r?&rélgi IB?%@%‘? BT ots of
t he reactbhuwyVedlmotgl akl® f)unciic Dhowdd Smpsési® ¥DDIenl1a0i gn. ushng the
standard t hod of Li neweaver and Burk. Using the nethodol ogy descri bed

above, sGHELOMIFhEIBIEIH £F et toh aFP el al tiat ) af@STBeed £orexhi bi t
a Kip35 giy, 4 han xliﬁls"i;ribn1tﬂé1eéfﬂir§)?féc5ﬁ%é‘ﬁ§é‘fll§nﬁ%: ‘;{v%% Sgéqééeto

conpounds of” the present invention as ective
conpoundsthé rdartmmserithe musnensigawde wairmed sterkdtweene3 dr°¢ nand

fggﬂggt io{)%be(?\/i Ltgfrh:i?lnea q{omrcraogre%e?’o%sadsdgfljlgfoarll xt‘ehsetiﬂpeeél?i Cﬁggaagéuér hese
solution of monobasic sodium phosphate monohydrate (1245 g

in 5.2 L of purified water) was added to the mixture over
30 approx. 15 min between 35°C and 45°C. Celite® 545 (3.2 Kg)
was added to the reactor between 38°C and 45°C and stirring

was maintained to insure even dispersion of the solid. A

commercial 40% aqueous solution of sodium permanganate (5.76
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_ coagul ant or coagulation inhibitory agents, anti-platelet or platelet
inhibitory agents, thronbin inhibitors, or thronbolytic or fibrinolytic
agents. 330 o d2! 2- 1690 PCT/ US01/ 28-t106 The conpounds arﬁ:ﬁﬁlmlﬂ%lfo%ered to
a manmal in a therapeutically effective anbunt. By "therapeutically
effective amount™ it is nmeant an anount of a conpound of Formula | that,

when admny I Q,Eﬂ:;'! ion i h an.addity t herapeutic
agent to ﬂ';)l ﬁr'sa%m(?%d@él&;%%ﬁ ﬁ/‘se: 0 Iggjt?lteé;g'ntzsbéfm%nerﬁhor at eﬂ%’ﬁia%%r onboenbol i ¢
di sease chmngitnah empbdmen prognessierbefwede 42 Yeasel BY°CadnTimestered in
conbi nati on" oy "conbination therapy"” it js neant. that_the conpound qf

_ Fornul a ITSRE0e M5O raor ]a‘?:hﬁ?‘?i %‘?‘la‘?ocﬂﬂetr% *?%g%ﬂ%eﬁ?gﬁﬁn?ﬂgstered
concurrenidy weLd heyr t el 1 doeed edbudheni @eimg) stered in conbi nation
each component may be admi nistered at the same tinme or sequentially in any
. order zat di f f eTlestngot nhdrning | Mehe Thlsturacla < cngpoire rtearayd bigo adm ni st er ed
15 separately but suffici entl(}/ closely in tine so as to E)rovi de the desired

u

t her apeutPet#@erRc45° Ot 2N @R ut et uharesybretdzigul @t P ok i Wd%bi tory
agents) t y. i % i aM tie oggﬂ;if i

i nventi ongiﬂfrll% Ud%&%aﬁid?i%}pan e%jf%?eas'r)té‘\r/%’/el(lr3 azg(klgpher ég{ucﬁfgxlz

i nhi bi t orsl@fimsaictd aks thpkse désermixeture whe puidiedtfensapoertifl®8d above
under Backgrou of the Inyention.. The term anti-pl.atel.et ents r

bl 't el ot T bETbiF Sherta] i Fen Yes oF Pt REE SoRneReTRaE R bi
pl at elpet et i pH SUEHEE PIndONPLdhep. t hel RO Pgadt O, oBEa BEEQSW8Pe OF
granul ar secretion of platelets. Such agents include, _but are not limted

to, the VEPFHRIRGBRNMOFES IR LTRRES afiete | FRmeYRRiteY yIbF kidlaNeanps) such
as aspl “rﬁ%eﬁ L Of Al 5 Pd&?ﬂaaé%é&@&%; %Mf@é@%@er”? SNANBLE:

droxi cam dicl of enac, sulfinpyrazone, an pi roxi cam 1 ncl udi ng

phar maceuddds=d ) yferbepedlibe sadcomd ¢@iwidt Lt idwer edfhe Gilede, NSAI DS,

aspirin (acetylsalicyclic._acid or A), .and piroxicamare preferred. O her
Surt abl o BARPIPRERE e tfuit o HLes YR dTReT | T ST RaT 8 St O

02/ 214690 KT UG 285105 PharfHBSestbh €ahd Y (QCOLPPRIAD| L9884 StRE prodrugs
thereof. Ticlopidine is also a preferred conpound since it is known to be
gent| e orbipkagi@tiictyresahaglovhctstiryed £ i1 minerandithadl e pl atel et

i bi t oy agens sy LG ude, LRI LA S, ANACON LS, UREOTREARNG-AZsE £OCP OF

ant agoni s oxan synthetase inhibitors, as we
phar maceuddeadly boeptwds ecoaled oo Ipeodeans3 G enmdf7°Thanded3 0%t hr onbi n

inhibitors (or antj-thronbin agents S her ei enotes i nhibitors of
Lhe oo DraatStnd e {d (IR SORIESLy B2 OEE 6% e "PhST et
t hr oplpi n- pRdi at@de P PGESSESH 1 8L aS T 08P] NasBebpé edopl ateb&tp@ct i vati on

(that is, for exanple, the aggregation of platelets, and/or the ?ranul ar
secr et | onf bR LR RRR R tTER Iras ki edrvitherbt fied ovakes) (Anf/ or

fibrin f j [ d. qru]g@f t L O LhLbLt are
known tooﬂog% sﬁﬁgi\%t eg)a'rt/*’gt%g't ese&fn ?b‘?%%gég]?%ac%ﬁ%e%%ﬁat ed to
be used idriadfrbimatomstant lwdightprios emt vaomoousdan SuchoP@hi #ffordinacl ude,
but are not |im to, bog i.nipe ivatiyes, boropeptides, heparins,
hirudin & aig]a{éa]grba]n,g"i ngcé)g%g'ﬁﬁ'gﬂ -gﬁ r%%je%)[i cally acceptable salts and
prodnygs thereof. Boroarginine derivatives and boropeptides include
N-acetyl and peptide derivatives of boronic acid, such as Ctermnal

a- am noboronic acid derivatives of Exempile rnithine, arginine,

honoar gi ni ne and correspondi ng_i sot hi gyroni ym_25 anal ogs thereof. The term
hi rudin, as used herein, incl uﬁE?pE‘EFF&BPe°gerIiI§ati ves or anal ogs of

hirudin, referfefl i hee Ie%ﬂeﬁéréw r ith 08808 @Swit BUthat BRbELE I Pe

Bor opepti de thronbin inhibitors include conpounds described in Kettner et

al ., U. S destehvedoin 5;a-8rendingid. urbpewhs Ponaht Patent Application
30 607220932, filed July 26, 2000, the contents of which are
hereby incorporated by reference. The following is an

example of the preparation of III.
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30 Application Publication Nunber 293 881 A2, the disclosures of which are

hereby i ncorporated herein by reference. O her suitable boroarginine

deri vati ve® @ndedaor opepti de thronbin inhibitors include tm&%ﬂkﬁ%{?gsed in

PCT Application 3-t WO 02/ 2. 100 PCT/ USOL/ 28. LOG Publ i cat1 on Nunber

92/ 07869 and European Patent Application Publication Nunber 471,651 A2, the
di scl osures of_which_are her.eby jnc orated herein hy reference. The term
t hrombol ytics D(lét}e‘:%yﬂ'ﬁnﬁtﬁ’leytﬁncg&l’ggeﬁ@ Fors 2t'ﬁr FhifQ G ol - 3

fibrinol widi0s a2 HeESRfE SR .a deRRADAGRRLS HikRlodeHA & 00¢ ¢l ot s

(thrombi). Such agents include tissue plasm nogén activator, anistreplase,
~ ur oki nas& amyitrigpcs@aiate, (1 78 ddind pHamedde @nic ald thaqrleptZatl d)sal ts or

pr odr ugs er eqf rm gyy,st | as a ed el 0 ref.ers to
ani soyl at"seal} ﬁ%gag r%e-rg(;gléah{ets't r gkp@tto%r ?P%se%sgi(ﬁel \%/_‘aet%gcrln oﬁr:rp ee%ysitse“héJs%}f bed, for
. exanpbe, nitdagermedd /Rat(@us)Aplaca, oriaiidg 43Hrdtiangist GOy anpf
whi ch is hereby incorporated herein by reference herein. The term

ur oki naseveightusedaradr elas, dmtgadendehaketdeestld neotasd et &5 &% °€i.ngl e
chain urqkinase, .the latter also heing referred to herei S_prour oki nase.
Adn i ot 19 SREST TS SRS ETE S M Ty TSPt mReh o |

conbi nat igressire sueh madeitaiona ihetapedrde agewo gy af g mn-af ficacy
advant age over the conpounds 20 and agents alone, and may do so while
permitti AP fHOUISS O repstisssavbfa dd@e iR [thednd@sdyel mini mi zes the
potent.ial_of side _effects, Lhereb rovi ding,an increased margi n of, safety.
The Ehrrpotlﬁ%)ser@f Ufe B égen PﬁaeﬁYB5ﬂg§PeugF§geu§’8FuFxggeﬁglg't LARAAd or
ref er encer FOMMRUAMGKt ROhoAHERS FHEAdb ARG e GRM rol, in tests

or assays involving the inhibition of factor Xa. Such compounds may be
provi ded releaseghmthel dntlernalf drerpenaiure fwars 39e-31n °ghar ERL.EUt | cal

research invol ving factor For _exanpl e, a conpoynd of 30 the present
i nventi or?rp:ﬁms&sbgnﬁgg%fiw y’een(?é’nivr‘?rgfrfoé’s L%'O(I\E%T)are its known
activity diget HQRRAWBEhetikN ) A idAAW ARG idbniplet BN &Rl HRNSW e the

experinmenter that the assay was being perfornmed properly and provide a
basi 535 formyloamidagged YRCHAUSGY 2@xEus @ (@bAbari son, especially if the
test co ri i .Of r.efgrnence, co q!md. evel opi ng
new assg%w%%hyriéfnggg) s?,tﬂggr)ré%d% sztolait%cgsgc?ﬁﬁg tg‘ht%erg‘l’lpr ese"‘?ﬁ\g]f\fr}\}g:rﬁlieo coul d
be used tthrcesth Bh@i.5 efiteon \carexd dde THd teanpmdndhed theouyntesent

i nventio y al so be.,used.in diagnostic assays involving factor Xa. For
exanpl e, rh% HP§§8H05'18‘F_%F&(FFJr B0, GEoXS lf’t‘ﬁ(’r%m Asag_tﬂﬁué”(ﬁfhl be’ ldet er ni ned
by addi t ivgR MeolITEEDYBNIL] SRS RIE t24%2H St 8d St S0ldHd ASe

contai ning test sanple and optionally 10 one of the conpounds of the

preséft anfewrisofirertefodie: ithe shrrpNAdos diddarsad tim thee ethmy ons

cont ai ni : , f. _t he e Jd. Nvent. t hen one
woul d conr&énu%zg?glgpgnggg\%ats %gr (eﬁglggli rl%ggﬁoes! agelI@lraen ér(t)brlrru cg[gl l()l(r?l:rkﬁtees
conpoundweafe thonsentvratedorieamroiarydavepsirated ito such orkd sddsadgerdd or ns

as tabl et apsul.e egch qf ich includes sustained rel ease qr tined
rel ease f aﬁ'ﬁeg‘ni')',% gﬁ Pg, 25 :Nd@lr—él l@r_gp@agg.,nog}qt%ygs),lmi g, 20
SuSpensi QiSkLS WadPEheANdsedl s reRe 1 yT Y Maktalstede adninistered in

i ntravenous (bolus or infusion), intraperitoneal, subcutaneous, or

i nt rafuscul ar Troearha?f wing2dds dgaer ank weund mnitam flasks of ordinary
skill int r utical jarts._ . . e . ni stered al ope, 25 but
general | f(%qlpgégewgg% tﬁ:v(sé e}%&td\?\n %%ﬁ%&%cggﬁpﬁéoﬁlﬁ’e%ns | ected on
t he basi fligftilhatdibaseetram erich adrirvigeir alao waan distryuthrg sdlaigeut i cal

racti ce. The dosage regqi n for the conpounds .of the present
P of crude zg(N,Ngdr:{%ethylaminomeq:%yl)dlmi azole p(4.86 kg of a

solution made by the above procedure that contained 3.0 Kg
30 of 2-(N,N-dimethylaminomethyl)imidazole). To each of the

two reactors, anhydrous DMSO (10.0 L) was then introduced to

give a dark amber clear solution. The residual MeOH and THF

from the crude 2-(N,N-dimethylaminomethyl)imidazole in each
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invention will, of course, vary dependi ng upon known 30 factors, such as
t he pharmacodynam c characteristics of the particular agent and its nobde
and rout ewq o22dgdoni stration; the species) age, sex, healthy-pgg ﬁ@{{)«s
condition, and weight of the recipient; the nature and extent ofl t he
synptons; the 36 WO 02/ 2- 400 PCT/ USOL/ 28~06 ki nd of concurrent

treatnment ;. the frequency of treatment: the rout.e of,.admnistration, the
renal fano‘j %e‘g}ﬁ i (? lﬁ1eca_t%l% %fw?%esr%%ﬁoeprﬁn?cal% 4jﬁetl_e]f1feect°%§es'w e‘(fc%\o

physi ci ana®©rs0-4efti bafioar aandeisPrfncadd 4phiesebehechke (@f.figckigve 5
anount of the dr u% required_to E)revent, counter, or arrest _the progress of

the thronbdthBiie dndrerrdemsd efOof (Jehekal L8 damede t ReOdamMVr al

dosage of § e | i V\Q%E ]pes‘fgi e andicated effects, w il
range bet“\l\glgﬁrha ouc% tgcfo%%}?géﬁg%lberrg g o CE) y%i%%ﬁb%g preferably

~ bet weén abssped:iBiely. 10Macly/ & tie bocdy werRgivrpevasiayhemndegastedr ef er abl y
bet ween about 1.0 to 20 ng/k /daa/. Intravenousl]\éé th(gif. nost preferred doses
Wil rangeR e HBRUITR B aYRRRUAP I 9 AL R PR ORUtERER at o

i nfusi on-bgpéﬂo@%&iﬁqgﬁcﬁﬂdéea YR | vd@vedecdd @0 Ny steredl hena, single

daily dose, or the total daily dosage may be adm nistered in divided doses
of two, thrke edriviour Thesseaial ting Coradiins wixture imveath oof celmebe
adm ni stered in int sal .fo Vi ical _use of. suitable intranasal 20
vehi cl es,t“é? 1flel‘—’laé"It]orgas{r;:sq"":jle""F rr%efgarr‘% %?ﬁxﬁegél ﬁ%lr?eklsanas%gelrr?ra l% i pat ches. Wen
admi niost e¢&eluny dier dgEnn Ofc Fe t snditte réml n et dger oSt € elhe wWosRee
adm nistration will, of course, be continuous rather than intermttent
throughou?ot%%'s‘ Ge regi nen. 25 The conpounds are typically adm nistered

0 admixture widh Siid bl £ DI TREUdGRba dibiielite SFCLPI PEUS Q01 CarTiers

(collectively referred to herein as pharnmaceutical carriers) suitably

sel ect ed W 3HLIEEPddtarmd nche -filented -odobehzahe<nis$t rdt 284 nmhatia s, oral
tabl et s, ules, 30 elixirs, syrups and the like, .and_cansistent with
convent | JRIC AT T (S pHERTTEEE PRI Rrh A (3 G| v

adm nisst r éa@fordd vde devTedftd 4@ C.or TeaARSKHHe oft RheAdWo/ & edididbrs
conponent can be conbi ned 37 WO 02/ 2- 4690 PCT/ USOL/ 28. 406 with an oral)

non- t oxi cvaprridat il dal 9% sRieem e dHiCle Adueaus solaldpms anskiths,
starch, SHELEAGndHG0Ge TRAVAG LAl Ll 00 {THONAST AL 24 QAT Ale di CAI Clum
sor e

phosphate, calciumsulfate, mannitol, Itol and t i ke; for oral 5

adm ni st raixoire wds qitheh fHIMhetdd® tiirdugh Uy CapPoE@®nbad;aanieeaenboied
with any oral, non-toxic, pharnmaceutically acceptable inert _carrier such as

ethanol , B#§CEVDILCARAVTS Wkl WEed KLtk dbverot WFRERERE S
NECESIAN Vol Al £1 (1t LT S | #1085 | CadKt Ser il B1 ML AL | NGRPENL S, v50d

coloring 10 agents can also be incorporated into the mxture. Sultable
bi nder s i eohlided tiltiratges and, washinal sclgaion stehe aseqhenszl by

bet a- | act ose orn swee rs._natural synt hetic guns_such as acaci a,
tragacant%?u%?&slégi%rﬁ a (g?faa’f%?cE%’fbo%%qﬁ?I%]@f W 9s%2S APV ERHTT Rk
gl ycol , 15pvEsces foand.cheé Hdford Whid aadt I a48e¢ wWerdespaioaage | aus

i ncl ude sodi_um o] eate, sodjum stearate, nagnesium stearate, sodium
benzoat e, CYIRAMA RBIAES R TI WPV RAE A RRFhBEREPD) 4P egr at or s

incl uyde, Wi hoiit alr}]aw@féOéktlsai@é&@,wf@rw&hffléeéeé@e pgaL, 19epj onite,
xant han gum and the
During the process of the organic solvent extraction,

emulsion colloid was resolved by filtration of the mixture
through a Celite® bed before the two layers were separated.
The combined organic extracts were then washed with 6.0 L of
30 saturated NH4Cl aqueous solution, dried over MgSOs; (2.0 Kg),
and decolorized over active carbon (charcoal, 500 g) at 20-

25°C for 1 h in two separate 22 L reactors. The mixture was

filtered through a Celite® bed, and each of the reactors was
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20 |li ke. The conmpounds of the present invention can also be adm nistered in
the formof |iposone delivery systens, such as small unilanellar vesicles,

| arge uniggwehial vesicles, and nultilanellar vesicles. LippogRiEssi6an be
formed froma 25 variety of phospholipids, such as chol esterol,

stearyl am ne, or phosphatidyl cholines. Conpounds of the present invention
may al so_be.caupl. wi,.t.h .sal uhl lLyner s t t.abl .carriers. Such
pol ymer s W@Eﬁ‘eﬁgﬁl& e eﬁ:o yylviar?yﬁQﬁ;e/trefglzi g";rie, %%fr glog@ol%o de;/r?evgléqg%

pol yhydr eénprepdsmiidiac ridammemadedolito polaphydreamidyy, aswhrd adwdephenol ,
or pol yet hyl eneoxi depql yl ysi ne substituted wi th pal nmitoyl residues,

Fur t her mstle 6& Re afoifidund fqatatfe Watss SHCaS s oh dr?a'iﬁllﬂeleé% offpgn

0212, 169G 11O Hh-106 GaMpLedilifad £hassyobebiadegiadaberPalymers
useful in achieving controlled release of a drug, for exanple, polylactic

aci d, 5poly.d ycalfi etigrd,acsputy mars ssiosesiudrdcy ¢ xans fsned vigdlo & aci d,

" pol i | l.act | yhyd 5 butyri i d,_ pol :
ol yacet A = Bty drOisy PR Mgt ey RS el LR r bRl et Cor

anmphi pat ki dakecls &y "B oRfchsbiegslch . Desgaaarday ns (phar wReedit i cal

conposi tions) suitable for admnistration may contain from about 1

m | |i grarhhen @ssiad 1 10e eeIutgrammntof7 04 i #8di §§LegrdRt1ig8r WaGsage unit .
I n these r eut,iCé LLi h Lye_ J:ngr edi ' rdinarily
be pr esencfol})l fr%ﬁ:oa#osfjﬁoﬁ%gt% ggznéﬁr%)%%\%é g‘"}ﬁ{&%bgglgggtgnwtakéo ot al

wei ght of (dHerce@iposido ay) . Getlad inixansulvess veyrnsahtteo ncdfibacddain

i ngredient and 15 powdered carriers, such as |actose, starch, cellul ose
derivati iy, lmdyiefiare heknatfllwanesd ithridh arfeiHe®i ked sknbPar

di luents can be used tQq ke ¢ ressed tabl.ets. th tablets and capsul es
can be na'?ﬁ%f"act E‘ﬁ@dcﬁé@ %?égpqsel“@fg‘@%m%%o& &%\ﬁ'ﬁ’é\'ﬁf or continuous
rel ease of AQHEdiLRY | O QsHbEREH 00 Rt HOWTRY WfHWH RS Sesh et s can be

sugar coated or filmcoated to mask any unpl easant taste and protect the
tabl et frwane meuwtethspehk einty amtigan 220dt atpdafiosel detiokaldiat i eyrati on

[ [ i nal . i.qui d. d f f )
i APt T orE R GRRTTE OBt I e (o thg 4007 et e (S 8RS

accept anGg dduigeinelal |5 Vaterof theptidridd vetd ,adddd NEnt AQLIEd USeLlepdr 0se
(glucose), and related sugar solutions and glycols such as propylene glycol
or pol yetHy|¥he€ -gl FB& SILLELEO Wa§i ttélﬁpe‘%éﬁﬁaé' Ly cooles &t 1125561 ut i ons.
Sol uti ons, {Prs PanRY @l 2 R $Lraki ANLREBIEr fllihdt RiAIdR &vataiegol ubl e
salt of the active ingredient, suitable stabilizing agents, and if

necessar yfoh ¥ flertas upsecipisa taAkIoxi dibe P Hidhtwen colirpored dow

PCT/ USO1/ 28. 10G such as sodium bisulfate,_ sodiumsulfite,. or ascorbic acid,
ei t héP al DTt IBhTThed 2 Ard® RETSHHE S EFS L i HP St P sRed are

citric acifh@anthid wSsthdd wich Sk UW/EQT'%fhWBI\@ﬂEéﬁ@&e@a(EF& ey ad

sol utions can contain preservatives, 5 such as benzal koni um chl ori de,
met hyl - dis) pr dfhe -k bde rwere doiedribbwaged  wiSth tabteogemrpergRitatal
carriers e sc¢rihed, in.,.Rem nat.on'.s Phar j Sci ,

Publ i shi n%d—éo%anfl), ga%ﬁn%r%: %Edq’%é glrte'nce erer%ﬁ%%tr# t%%o f%leI g 1(&I\/%I§

Representry) ve. 28Ry thesraciidl cadl dBsagead oslivta {ned aals pabé +wél Dowof t he
conpounds of this invention can be illustrated as foll ows: Capsules A |large
nunber ofCWﬁtta]c%'psul es can be prepared by 15 filling standard two-piece

hard gel atin GaRsWaRo 868 Nbtked 00 idd | U B Sh 1 RGVEETEE: 6 L/
ingredient, 150 mlligranms of |actose, 50 mlligrans of cellul ose, and 6

m | i gr anshemgrententsatedair. vacuo to afford the second crop of IIX
(500 g, 4.235 kg theoretical, 11.8%; a total of 53.1% yield)

as pale-yellow crystals.

30
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Soft Gelatin Capsules 20 A m xture of active ingredient in a digestable oil
such as soybean oil, cottonseed oil or olive oil may be prepared and

i nj ected WO AR of a positive displacement punp into gelgiing B&mgrntsoft
gelatin capsules containing 100 mlligranms of the active ingre |ent
capsul es 25 should be washed and dried. Tabl at s Tablets may be prepared
by conventional procedures so that ?gﬁ ggsgge unit is 100 mlligrans of
active ingredient, 0.2 mlligranms of colloidal silicon dioxide, 5
mlligrams of 30 magnesi umPseparatdon?®s mVal apdady of ntcrocrystalline

cel | ul ose, 11m|| rams of starhand988m | i l.act,
Appropriate cFatil QBEL iy gy e&’atso i ﬂ@l&fsc{e &%ilataé’lﬁcﬁqrtlfr& el ay
absor ptiqAg 3l 9, V\@rﬂe?/a%@;‘%&tPGE/ W2 §rldderthiiertall &AuaERN RIS
conposition sui tabI e for adm nistration by inject~. on may be prepared by
. stirr%ngdeteymipeagkiphtpeff autinge & ﬁ@rrédrFerﬁChar taddaf hegl .umdher opyl ene
gl ycol and.5 wa e soI tro shoul b |soton|c th di um
chioride". S%ngteﬂ|?%é} Q5% on A%%aqEEO %%ﬁgﬁ%nsroﬁﬂ%ancigjprepared
for oral a@addngi ttt:reatmcirtaasca:ﬂ hﬂt pdach Mo ls e twaiter] A tayrnthdd el yod 0

di vi ded active ingredient, 200 of _sqQdi um car boxyrret hyl, cel | ul ose, 5 ny
of sodi uPFSéﬁilGatté’ IR giaess Gifpiopdtl Yao o ligndey, Sﬁyrlda}ﬁtF 0.8323Int of

vanil i nl Wf@ﬁl e%l W?%c?o% WA &9 n(eﬁ7vmnt h ot her

ant i coagul’ ant agents npl e, a darl Sage nay 15 be about 0.1to
100 1m0 | 2g6@mmodf) ther'h;a)mﬁamdomf waer mairael dard SahdfeCl sral hel dnidt | gr ans

of the second antrco er kil ogr mo atient bq ht,, For a
Cabl et d6085e CAORRE Ao tnBOUGT- RS FRABH N %o rriea Heputei e
present {RsakoaTRid My dAMing &O shhplid Iarm Qi%rﬁﬂ‘h Sae A,oRi.t, and
t he second anti-coagul ant in an ampunt of about to mlligranms per

dosage ufpree méqa@wme@neeneﬂdeéﬁ%lcamlﬁt@,amwcsmr ed in

conbi nat iy At n f 4 dance,

typi cal | ygg't I%tagggg\;ées ?ay bgﬁltggg%t% t&B@"teV\qggo I I I gr ans of the
corrpbﬁmd sovaEmtrruI a?'dlla:mctr@)a&nte Hﬁsttal]l.@@:mﬂ Iﬁr@sarrmaétdme:mﬂte st el et
agent, feral out .0.1 to mlli he ¢ ound of Fornula |
and abouf=1 fefio § %q d"rhfnﬁe@Ft&ﬁﬁ r’iloatgf Oglirﬁp“q(ﬁeﬂb)rvﬁﬂod?y pati ent
body wei gt g3@t\Wharsitdie conpounds of For rruI aT are adm nstered in

conbi nation with thronmbol ytic agent, caI |y a daily dosage may be about
0.1to 1 mil rl‘gearr@a&tntormeneeﬁp@fenwaef c o 57&r fallsyresintof Hee i ent

body wei ghly;20dy i0F WG dlsog YO 925% ﬂ@&@. An exotherm of 122C

20 accompanied the addition. After allowing the solution to
return to 5°C, diisopropylethylamine (975 mL, 5.60 mol) was
added to the reaction over 60 minutes via addition funnel.
Following the addition, the cooling bath was removed and the
reaction was allowed to return to room temperature. Two

25 hours following the addition of base the reaction was
complete. The reaction was diluted with EtOAc (12 L) and
washed with water (2 x 8 L). The agueous washes were
combined and back extracted with EtOAc (1 x 8 L). The
organic fractions were combined and dried over MgSO;,

30 filtered and concentrated to yield a brown oil, IVa.

The oil was reconstituted with EtOAc (11.3 L) and
transferred to a 40 L kettle. Maleic acid (290 g, 2.50 mol)
was added to the EtOAc solution that was then stirred at
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PCT/ U SO 1/ 2806 case of the thronbolytic agents, the usual dosage of the
t hronbol yi ¢ agent when adm ni stered al one may be reduced by about 70-800

when adm wiosheifd W th a conpound of Formula I. Were tm&&/l?;gagﬁs_‘gg t he
foregoi ng second therapeutic 5 agents are adm nistered with the conpound of

Formula |, generally the anobunt of each conponent in a typical daily dosage

and typi %oﬂ%&%eiﬁﬁ&é?fopesﬁﬁm@eéel alhyok Pnd el sl nfasege of the

agent when adm ni'stered alone, in view of the additive or synergistic
ef fect ofafter 1the haddpeien cohigentei qrelddeliei seanbeing i e on.

Particul arly when provided as a_singl osage unjt h i exists
for a chg?ﬁ%aarll 'f%té?%%i’?%ﬁaif)%t%%nofh%og%%ﬁéd%ﬁg?%%g?}%’é%% eﬁ%%.ﬁkor
Cthis reaspds A0@8dt eet0pPOsINtnDiufes b aehs@nd @ompetend t herapeutic agent
are 15 conbined in a single dosage unit they are formul ated such that

~al t hodgh p¥ReHRIFaEiPRgr clipbhewing cthomidbbion af slnghtorneRag® anit, the
physi cal tf\?tsgfwfnggﬂ e ?fﬂi’@d'é‘@(rjfgérﬁnﬁém %rglﬁ‘fg‘ £6¢ 4tpat is,

reduced) . "For exanp one actrve ingredient may be enteric coated. By
enteric 2theosdlngwaseisdlabeddsy i FEl trgt bolh ezanhd, washed pbskibte not only

to minimze the contact between the cpobined active ingredients, but also,
it is pos JO?JéO]?‘bt%’Bﬂtkgl Lg he '?1%‘? e lg‘? BreSo r%ﬂ‘gst‘enc%ng%hgn‘@c?ﬂmt he
gastroi ntesdh ngh LsRstastCRel iRt Dy DietDNEES KONPOHENY Swi S N0Y4T gheased in
the 25 stomach but rather is released in the intestines. One of the active

i ngr ddi entselhdly @fsEVbe coated with a material which effects a

sust ai ned-rel ease throughout the gastrointestinal tract and al so serves to
m ni m ze physical contact between the conbined active ingredients. 30

Furt hernore, the sustai ned-rel easeEamiglosneit can be additionally enteric
coated such that the release of _this conponent_occurs only in the
intestine. Still another approafReRBEREIPAVEEVE the formul ation of a

combi nat i on 42, o3V 2hae 1690 PLH UL/ 3RaPhear gduatoud (i £ Lhe one

conponent is coated with a sustained and/or enteric release polyner, and
t he dttherpcompoinemt caxbahabe cbbied o t bl a4 podYher asdchcatohyfvonaniosity

grade of hydro opyl th ellul ose (H Qr 5 gther propri ate
mat eri al sa‘gjsékﬁ%% $h ?h %ﬁ”: ?Iﬁélo? Jéjfé?(gN%Jr?%ér @%ggFa?%%h]g’acti ve
conponentseotdhergs! BAEEhCOAL ) NY SesFesatorfwas abraddatdedahnaani er to

interaction with the other conponent. These_as_well as ofher ways of
i ni ni zi RALHREeRRL 10- febvRBnWa bR CHRDFeRed JFCRBNBFREELBE BFolBhcESTof the

present igyenfiphs 2886851861 Vst £& e6bPiAgStng! Bedesaga form or
adm nistered 1 n separate fornms but at the same tine by the sanme manner,

will Ze reembéeyabpparant 20030P0se Akter ethénreaetion, mnturarvwed with the
o osent ShSPLOGH Foy oM NER Bheaodhterakyorhagatayes 3t sy ahplle presen
be under si@®dedt harhwei tehotite mioperofwhasiestirred at rt for 4 to 20
h. This reaction mixture was quenched into 12 L of water in
a 40 L reactor with vigorous agitation. The resulting
25 slurry was stirred at rt for 2 h and then at 2-10°C for
another 1 h. The solid was filtered with a Dacron filter
cloth. The cake was washed with cold water (8 L) and
followed by cold acetonitrile (2 L) and dried in a vacuum
oven to constant weight to give a crude product (1012 g).
30 The crude product was dissolved in 12.5 L of acetonitrile at
65-80°C. After the solution was cooled to 25-37°C, water (2
L) was added over 2 h period while allowing the pot to cool

to rt. The formed slurry was stirred at rt for 1 h. After
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appended cl ains, the invention may be practiced otherw se than as
specifically described herein. 43 WO 02/ 2-t B0 PCT/ US01/ 28. 406 WHAT TS
CLAI MED T@O@,z_@oprocess for making a conpound of Fornul aplepaf@tndie NON N
\' N ~i ~N~~/2 "N~ HO T conmprising: 5 (c) contacting a conpound
of Fornula IVh mnth mal efic acid to forma conpound of Forrmula IV, F3 F

Fi 02C COzH ﬁﬁg %@%ngﬁ% tE§%CS & ound g&tggrgu gt%v tgagrggnpound 10 of

00
Formul a ¥ ormuila rocess according

to O ai mei) rehecighh.n @%b,chﬁeCQabawhsh@dwwhhhnabéﬂlacacbdltxlﬂerforned in
the presence of a first solvent, ethyl acetate. a.-~ 2/ 2. 169U
_ PCT/ USO1 (A28- LOGaEd‘Nlﬂﬁﬁbé§saaE@6PHWn@VF€ éPaFRP?ta%ﬁeW&Fﬁh %), a

second sglventy, 1 GURIAPY 439, 31 §,28de] .t OrRbRaREe RLASIPIG AL OR+H5
5 caled 529.1724, found 529.1722. 'H-NMR (300 MHz, DMSO-ds)
2.09 (6H), 3.29 (2H), 6.54 (2H), 6.96 (1H), 7.41-7.75 (7H),
8.06 (1H), 10.65 (1H). YF-NMR -119.632 (1F), -61.257 (3F).

Example 6
10 Preparation of I
A 22 I, reaction flask with overhead stirring, water

condenser, and temperature probe was charged with ethanol
(10 L) and V (monohydrate form, 850 g, 1.56 mol). The
reaction mixture was heated to 65 to 80°C to give a clear

15 solution. After cooling to about 55°C, the warm solution
was filtered through a cartridge filter. After transferring
the filtrate back to the clean 22 L reactor and cooling the
solution to 20-37°C, 4.6N HC1l in IPA solution (355 mL, 1.63
mol) was charged through an addition funnel. After a slurry

20 was formed, the mixture was stirred at rt for 1 h, and then
at 2-8°C for another 1 h. The solid was collected in a
Buchner funnel with Dacron filter cloth. The cake was
washed with cold ethanol (2 L) and followed by tert-butyl
methyl ether (6 L), dried in a vacuum oven at 50°C to give

25 the product I (858 g, 98%). M.p. 258 C (dec). 'H~NMR (300
MHz, DMSO-d¢) 1.02 (ethanol), 2.74 (6H), 3.40 (ethanol), 4.35
(2H), 6.59(2H), 7.18 (1H), 7.34-7.80 (7H), 8.09 (1H), 10.99
(1) . F-NMR -118.174 (1F), -61.229 (3F).

30 Example 7
Preparation of Va
To a solution of V (5.06 g) in chloroform (40 mL) and
methanol (120 mL) was added 35% H;0, (20 mL) at rt. The
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4. A process according to Ua~.m1, wherein (d) is perfornmed by contacting
a conpound of Fornmula IV with HONHCOCH3 in the presence of a base and a

sol vent. W@ ¢2nidoProcess according to Caim4, wherein thedang hSose! ect ed
from K2C03, Na2C03, KHCO03, NaHC03, KF, NaOH, and KOH. 15 6. A process
according to Caimb5, wherein the base s KZCO3 . 7. A process accord| ng to

d 4, wh d he, 2 I | O,
N- ﬁia{nhyl psﬁare%ﬁ%}l td%%t £ QC g ?ﬁtocrzcszeagrg:)éfsgl ng %% vvherel n

in {d), e ImsudneaitaddedNy tgmrmeasdumgm Qa:ﬁcﬁul'é(knd)yth{@r@&lpﬁlﬁ\@t er.
9. A process according to Claim7, wherein in (6[I‘ the solvent I s DVF,
conpri si ritunRy wWas stirned afy ry (f-%j%ymg{} v dHRF. -t5 WO

02/ 2-4690Q, / r einin
(d), the e %ﬂeﬁ%lgan%ﬁ?rg.%? t%’??é‘%y Vo “ﬁ‘%atr?é%tr‘\gg CA
proceSs guongaliaty 1o € s mdnsterer evaidle) (. Spkrg‘)ar med by contacting a

" conpound of Fornmula V with HJ in a solvent selected from nethanol,

acetonitrile, isopropyl alcohol, ethanol, propanol, acetone, nethyl

i sobutyl ketone (MIBK), 2-butanone, ymag,waier. 10 12. A process accordi ng

to Claim1l, wherein (e) is performed by contacting a conpound of Formula V

with HCl in etPegcrovab quwrpﬁs)c@%stmmeﬁmgt ti@ i ke, avkensefiul he

Garm1, R R Tl M e R e L ARERR GECTL T N0 Coess

accondi ngHofbeenbdl i whdi edrddde 1o il ©f Fmemﬂarm |s a sol vat e

sel ected from et hanol propanol | sopropanol, acetone, M BK, 2-butanone,
and wat er” ?}1‘70% AT} P 19999 AR 1Bl adles t aEteBABdund of
Formul a 1, iGAUYAIEr 40 AN Lsd 3‘:9? &@éﬁﬁoi@g 17. A
process accor arm 1, erel n the conmpound of alVars

pr epar ed dwscmt'@emocmslud‘:a@,r i SN exdEfd 63 nmdNaltke mma NENcSL/ o= \ N
I "V N Qéégﬁﬁiéﬁt myocardial infarction, ischemic sudden death,

15 transient ischemic attack, stroke, atherosclerosis, venous
thrombosis, deep vein thrombosis, thrombophlebitis, arterial
embolism, coronary and cerebral arterial thrombosis,
cerebral embolism, kidney embolisms, and pulmonary
embolisms. The anticoagulant effect of compounds of the

20 present invention is believed to be due to inhibition of
factor Xa or thrombin.

The effectiveness of compounds of the present invention
as inhibitors of factor Xa was determined using purified
human factor Xa and synthetic substrate. The rate of factor

25 Xa hydrolysis of chromogenic substrate S$2222 (Kabi
Pharmacia, Franklin, OH) was measured both in the absence
and presence of compounds of the present invention.
Hydrolysis of the substrate resulted in the release of pNA,
which was monitored spectrophotometrically by measuring the

30 increase in absorbance at 405 nM. A decrease in the rate of
absorbance change at 405 nm in the presence of inhibitor is
indicative of enzyme inhibition. The results of this assay

are expressed as inhibitory constant, Kj.
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5111 I'Va N (b) coupling conpounds of Fornulas Il and IIl to forma
conpound of Fornula I Va. 10 18. A process according to Caim1l7, wherein

t he COMpPQUY % oFor mula I'Va is used without purification par/(soi2shd. A
process accor Ing to daim1l7, wherein (b) is 15 perfornmed by contacting a
conmpound of Forrmula Il with an acid activator, in a solvent and a first

base, foll owedriyceonkactiedgrilfat sttt v8geSnbaei 0N M 1b & segparnd of
Formula 1 TI. 20 20. A process according to,Claim19, wherein ébb IS
perfornedPB9SE%ﬁFﬁcPVﬁgeﬁlcBﬂp%uﬁd epnFRrRing 120 ¥hNa<Al yPrehPebi e in

acet oni trphe QQ@OPerﬂé“ﬁ1cﬁ9£i?§egoﬁ¥téﬁﬂtaﬁ&'”Qo£h§uﬁgé9hkén9 sol ution
with a conpound of Fornmul a (90 PCT/ USO01/28~0G 21. A

process aﬁp@f61991§0w£kaﬁétaﬁmlmhdratn2aPCeﬁsanQOﬁneumdthbdFefnula Il has
been contacted with a conpound of Formula_Ill, a second base is added to
the réact P6REYBRVEY ofR, BYTo 2¥alneprBeeks H@E%ré?ﬁ@rFénéﬁapﬁ121 wher ei n

t he second, base dii sopropy] eth e. 23. roce for king a
conmpound 8}93%FH%I8 ? 8 g %ﬁ ﬁﬁzgi§g9¥c% ﬁpg Hg pO 0(~
VIT ( ~ -Labofhk&Mi 6 FsbuEnVbeNa) | Th) @@npéaatnalthathéoehbﬁtraﬁea

conpound of Fornmula VI wth a conpound 15 of Fornula VII to forma conpound
of For mul 40VRP| mMahdM) aip EBAVEEFEFABCE e8npBhARLiEPTFor RERELYPES Werg

compound 91 150L8ULE &b £80 36 minGPUROHAE PhoFPETULALLes irhelhgEein T is 2

10 absorbance change vs time) were measured in the time frame
of 25-30 minutes. The following relationship was used to
calculate Kj values:

(Vvo-vg) /vg = I/(Ki (1 + S/Kn))
where:

15 Vo is the velocity of the control in the absence of

inhibitor;
vg 1s the velocity in the presence of inhibitor;
I is the concentration of inhibitor;
Ki is the dissociation constant of the enzyme:inhibitor

20 complex;
S is the concentration of substrate;
Km 1s the Michaelis constant.
Compounds tested in the above assay are considered to
be active if they exhibit a Kj of <10 uM. Preferred
25 compounds of the present invention have X;’s of <1 uM. More
preferred compounds of the present invention have Ki’s of
<0.1 uM. Even more preferred compounds of the present
invention have Ki’s of <0.01 uM. Still more preferred
compounds of the present invention have XKji’s of <0.001 puMm.
30 Using the methodology described above, a number of compounds

of the present invention were found to exhibit a K; of <10
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25. A conpound according to C aim 24, wherein the conpound of Formula | is
crystalline. 5 26. A conpound according to C aim 24, wherein the conpound
of Fo”mlvf?bz/iﬁmﬁ sol vate sel ected from et hanol, propanolpct/esaraspanol ,

acet one but anone, and water. 10 27. A conpound according to daim
26, wherein the conpound of Formula | is an ethanol solvate. 15 28 20 A
conpound R Jagelatll r Fn
e g 2 FEAEEy [ chnfidRind CROMUIEL G SOTRL a%%%%‘?ﬁ%%:ﬂﬁ cie, ly
acceptablprsaémtfnmvemhamﬂoas eﬂfe¢tphermactmhih%ﬂon©npos|t|on conpri si ng:

a 5 pharmaceutically, acce e carrie d. a therapeu | I effe t|ve
amount of a cohpduR th%%5$%$ﬂgl?o %)E%?{‘n?ﬁ “%C?QZ‘# g@ %?
phar WCGUiﬁ*@él'lt':i/oﬁC@&ﬁtB@@exﬁ@hétfﬁ!@é@oin alﬁ)al&ilt Aaﬂeéh@d {r@ﬁoﬁéeatl ng a

t hr omboenbol i ¢ di sorder, conpri sing: adnlnlsterlgg Batlent in need
t her edf a(Aﬁér%b@ﬂFlEBI@Wb@$1§CmP@é1anDEﬂtt%$5d“ fhoukaPBLEE! ai m 24, 25,

26, 27, h I c of ¢ n32. A
conpound o §1%43 E@ 3%%89%%&&%%& é@ﬁgﬁgr us%é?éktﬁg%éggﬁg 61g
of a conpmgﬂﬁgoi ©l pi and4kelaniné, (20, m@Bkgoi R9) faret hsedunuhact ure of a

f
A et her P L kA R et A 8 TR0 IS e SEBL R en *Bn”

&L ﬁBtLA'[Ag%mg'%al Agfteﬂ:&l AhE. PhilEeA3Eda - PEbbus ABhnndDOL . A3EnA Ay

{* _.AY L. shuntAdetl¢e C¢lesnsL0ﬂLa piece. L 6-omrtygon. avbingl whiwh . A

Lr AYNL_. A", ALL.A9 . A3hL__A a

qq( g, - 8eRERLES 3,pised o §<§%ﬁi Shgan; CHS 3?%}11 Eloy frop.thes | <>

| ?XXX>X>~fa¥rd? ?ar By 7713 PR 7RIZIRIAL 72REG 7tRE>PENBT D 7V@Ltar>>FRe>>>><>>
>>?7?7>7?8<| >| >>>>x>>£ £ | >x| >p>>>>>>>~>|>>>>7><7><~x~8xix>p>>>>><>£>?????? | ?
|<????????@P°Fu¥e|° £5owhng SRbogdy kR xf ~Stbk LR pWikk k x IPFYORx BRRX X px px px
?2ppX?p<px PXPXPP < >p? ? X ?2?2?2~272727?7
N R e P B K
7X|7ﬂ£9|7@Be~$ﬁﬁﬁb|>sEﬁ£Bd§nnected and the silk thread covered with

thrombus is weighed. Test agents or vehicle will be given
(i.v., i.p., s.c., or orally) prior to the opening of the AV
shunt. The percentage inhibition of thrombus formation is
determined for each treatment group. The ID50 values (dose

20 which produces 50% inhibition of thrombus formation) are
estimated by linear regression.

The compounds of formula (I) may also be useful as
inhibitors of serine proteases, notably human thrombin,
plasma kallikrein and plasmin. Because of their inhibitory

25 action, these compounds are indicated for use in the
prevention or treatment of physiological reactions, blood
coagulation and inflammation, catalyzed by the aforesaid
class of enzymes. Specifically, the compounds have utility
as drugs for the treatment of diseases arising from elevated

30 thrombin activity such as myocardial infarction, and as
reagents used as anticoagulants in the processing of blood

to plasma for diagnostic and other commercial purposes.
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pharmaceutically acceptable salts or prodrugs thereof.
The term thrombin inhibitors (or anti-thrombin agents),
as used herein, denotes inhibitors of the serine protease
10 thrombin. By inhibiting thrombin, wvarious thrombin-mediated
processes, such as thrombin-mediated platelet activation
(that is, for example, the aggregation of platelets, and/or
the granular secretion of plasminogen activator inhibitor-1
and/or serotonin) and/or fibrin formation are disrupted. A
15 number of thrombin inhibitors are known to one of skill in
the art and these inhibitors are contemplated to be used in
combination with the present compounds. Such inhibitors
include, but are not limited to, boroarginine derivatives,
boropeptides, heparins, hirudin and argatroban, including
20 pharmaceutically acceptable salts and prodrugs thereof.
Boroarginine derivatives and boropeptides include N-acetyl
and peptide derivatives of boronic acid, such as C-terminal
a-aminoboronic acid derivatives of lysine, ornithine,
arginine, homoarginine and corresponding isothiouronium
25 analogs thereof. The term hirudin, as used herein, includes
suitable derivatives or analogs of hirudin, referred to
herein as hirulogs, such as disulfatohirudin. Boropeptide
thrombin inhibitors include compounds described in Kettner
et al., U.S. Patent No. 5,187,157 and European Patent
30 Application Publication Number 293 881 A2, the disclosures
of which are hereby incorporated herein by reference. Other
suitable boroarginine derivatives and boropeptide thrombin

inhibitors include those disclosed in PCT Application
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or prodrugs thereof. The term anistreplase, as used herein,

10 refers to anisoylated plasminogen streptokinase activator
complex, as described, for example, in European Patent
Application No. 028,489, the disclosure of which is hereby
incorporated herein by reference herein. The term
urokinase, as used herein, is intended to denote both dual

15 and single chain urokinase, the latter also being referred
to herein as prourokinase.

Administration of the compounds of Formula I of the
invention in combination with such additional therapeutic
agent, may afford an efficacy advantage over the compounds

20 and agents alone, and may do so while permitting the use of
lower doses of each. A lower dosage minimizes the potential
of side effects, thereby providing an increased margin of
safety.

The compounds of the present invention are also useful

25 as standard or reference compounds, for example as a quality
standard or control, in tests or assays involving the
inhibition of factor Xa. Such compounds may be provided in
a commercial kit, for example, for use in pharmaceutical
research involving factor Xa. For example, a compound of

30 the present invention could be used as a reference in an
assay to compare its known activity to a compound with an
unknown activity. This would ensure the experimenter that

the assay was being performed properly and provide a basis
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Suspensions, syrups, and émulsions. They may also be

administered in intravenous (bolus or infusion),
intraperitoneal, subcutaneous, or intramuscular form, all
using dosage forms well known to those of ordinary skill in
the pharmaceutical arts. They can be administered alone,

25 Dbut generally will be administered with a pharmaceutical
carrier selected on the basis of the chosen route of
administration and standard pharmaceutical practice.

The dosage regimen for the compounds of the present
invention will, of course, vary depending upon known

30 factors, such as the pharmacodynamic characteristics of the
particular agent and its mode and route of administration;
the species, age, sex, health, medical condition, and weight

of the recipient; the nature and extent of the symptoms; the
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will range between about 0.001 to 1000 mg/kg of body weight,

E'F=F

10 preferably between about 0.0l to 100 mg/kg of body weight
per day, and most preferably between about 1.0 to 20
mg/kg/day. Intravenously, the most preferred doses will
range from about 1 to about 10 mg/kg/minute during a
constant rate infusion. Compounds of this invention may be

15 administered in a single daily dose, or the total daily
dosage may be administered in divided doses of two, three,
or four times daily.

Compounds of this invention can be administered in
intranasal form via topical use of suitable intranasal

20 vehicles, or via transdermal routes, using transdermal skin
patches. When administered in the form of a transdermal
delivery system, the dosage administration will, of course,
be continuous rather than intermittent throughout the dosage
regimen.

25 The compounds are typically administered in admixture
with suitable pharmaceutical diluents, excipients, or
carriers (collectively referred to herein as pharmaceutical
carriers) suitably selected with respect to the intended
form of administration, that is, oral tablets, capsules,

30 elixirs, syrups and the like, and consistent with
conventional pharmaceutical practices.

For instance, for oral administration in the form of a

tablet or capsule, the active drug component can be combined
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Oe'eefSffﬁ%ﬁaegg,ulubrlcants, disintegrating agents, and coloring

10 agents can also be incorporated into the mixture. Suitable
binders include starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and
synthetic gums such as acacia, tragacanth, or sodium
alginate, carboxymethylcellulose, polyethylene glycol,

15 waxes, and the like. Lubricants used in these dosage forms
include sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride, and the
like. Disintegrators include, without limitation, starch,
methyl cellulose, agar, bentonite, xanthan gum, and the

20 like.

The compounds of the present invention can also be
administered in the form of liposome delivery systems, such
as small unilamellar vesicles, large unilamellar vesicles,
and multilamellar vesicles. Liposomes can be formed from a

25 variety of phospholipids, such as cholesterol, stearylamine,
or phosphatidylcholines.

Compounds of the present invention may also be coupled
with soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone, pyran copolymer,

30 polyhydroxypropylmethacrylamide-phenol,
polvhydroxyethylaspartamidephenol, or polyethyleneoxide-~
polylysine substituted with palmitoyl residues.

Furthermore, the compounds of the present invention may be
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10 100 milligrams of active ingredient per dosage unit. In
these pharmaceutical compositions the active ingredient will
ordinarily be present in an amount of about 0.5-95% by
weight based on the total weight of the composition.

Gelatin capsules may contain the active ingredient and

15 powdered carriers, such as lactose, starch, cellulose
derivatives, magnesium stearate, stearic acid, and the like.
Similar diluents can be used to make compressed tablets.
Both tablets and capsules can be manufactured as sustained
release products to provide for continuous release of

20 medication over a period of hours. Compressed tablets can
be sugar coated or f£ilm coated to mask any unpleasant taste
and protect the tablet from the atmosphere, or enteric
coated for selective disintegration in the gastrointestinal
tract.

25 Ligquid dosage forms for oral administration can contain
coloring and flavoring to increase patient acceptance.

In general, water, a suitable o0il, saline, aqueous
dextrose (glucose), and related sugar solutions and glycols
such as propylene glycol or polyethylene glycols are

30 suitable carriers for parenteral solutions. Solutions for
parenteral administration preferably contain a water soluble
salt of the active ingredient, suitable stabilizing agents,

and if necessary, buffer substances. Antioxidizing agents
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Remington’s Pharmaceutical Sciences, Mack Publishing

Company, a standard reference text in this field.

10 Representative useful pharmaceutical dosage-forms for
administration of the compounds of this invention can be
illustrated as follows:

Capsules
A large number of unit capsules can be prepared by

15 filling standard two-piece hard gelatin capsules each with
100 milligrams of powdered active ingredient, 150 milligrams
of lactose, 50 milligrams of cellulose, and 6 milligrams
magnesium stearate.

Soft Gelatin Capsules

20 A mixture of active ingredient in a digestable oil
such as soybean oil, cottonseed o0il or olive oil may be
prepared and injected by means of a positive displacement
pump into gelatin to form soft gelatin capsules containing
100 milligrams of the active ingredient. The capsules

25 should be washed and dried.

Tablets
Tablets may be prepared by conventional procedures so
that the dosage unit is 100 milligrams of active ingredient,
0.2 milligrams of colloidal silicon dioxide, 5 milligrams of

30 magnesium stearate, 275 milligrams of microcrystalline
cellulose, 11 milligrams of starch and 98.8 milligrams of
lactose. Appropriate coatings may be applied to increase

palatability or delay absorption.
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5 water. The solution should be made isotonic with sodium

chloride and sterilized.

Suspension

An agueous suspension can be prepared for oral
administration so that each 5 mL contain 100 mg of finely
10 divided active ingredient, 200 mg of sodium carboxymethyl
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol
solution, U.S.P., and 0.025 mL of vanillin.

Where the compounds of this invention are combined with
other anticoagulant agents, for example, a daily dosage may

15 be about 0.1 to 100 milligrams of the compound of Formula T
and about 1 to 7.5 milligrams of the second anticoagulant,
per kilogram of patient body weight. For a tablet dosage
form, the compounds of this invention generally may be
present in an amount of about 5 to 10 milligrams per dosage

20 unit, and the second anti-coagulant in an amount of about 1
to 5 milligrams per dosage unit.

Where the compounds of Formula I are administered in
combination with an anti-platelet agent, by way of general
guidance, typically a daily dosage may be about 0.01 to 25

25 milligrams of the compound of Formula I and about 50 to 150
milligrams of the anti-platelet agent, preferably about 0.1
to 1 milligrams of the compound of Formula I and about 1 to
3 milligrams of antiplatelet agents, per kilogram of patient
body weight.

30 Where the compounds of Formula I are adminstered in
combination with thrombolytic agent, typically a daily
dosage may be about 0.1 to 1 milligrams of the compound of

Formula I, per kilogram of patient body weight and, in the
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5 agents are administered with the compound of Formula I,
generally the amount of each component in a typical daily
dosage and typical dosage form may be reduced relative to
the usual dosage of the agent when administered alone, in
view of the additive or synergistic effect of the

10 therapeutic agents when administered in combination.

Particularly when provided as a single dosage unit, the

potential exists for a chemical interaction between the
combined active ingredients. For this reason, when the
compound of Formula I and a second therapeutic agent are

15 combined in a single dosage unit they are formulated such
that although the active ingredients are combined in a
single dosage unit, the physical contact between the active
ingredients is minimized (that is, reduced). For example,
one active ingredient may be enteric coated. By enteric

20 coating one of the active ingredients, it is possible not
only to minimize the contact between the combined active
ingredients, but also, it is possible to control the release
of one of these components in the gastrointestinal tract
such that one of these components is not released in the

25 stomach but rather is released in the intestines. One of
the active ingredients may also be coated with a material
which effects a sustained-release throughout the
gastrointestinal tract and also serves to minimize physical
contact between the combined active ingredients.

30 Furthermore, the sustained-released component can be
additionally enteric coated such that the release of this
component occurs only in the intestine. 8till another

approach would involve the formulation of a combination
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by the same manner, will be readily apparent to those
skilled in the art, once armed with the present disclosure.

15 Numerous modifications and variations of the present
invention are possible in light of the above teachings. It
is therefore to be understood that within the scope of the

appended claims, the invention may be practiced otherwise

than as specifically described herein.
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comprising:
5 (c) contacting a compound of Formula IVa with maleic

acid to form a compound of Formula IV;

F,C F3C
F
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(d) converting a compound of Formula IV to a compound
10 of Formula V; and,

(e) forming a compound of Formula I.

2. A process according to Claim 1, wherein in (c),
15 contacting with maleic acid is performed in the presence of

a first solvent, ethyl acetate.
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4. A process according to Claim 1, wherein (d) is
performed by contacting a compound of Formula IV with

HONHCOCH3; in the presence of a base and a solvent.

10
5. A process according to Claim 4, wherein the base is
selected from K;COs;, NayCOs;, KHCO;, NaHCO;, KF, NaOH, and KOH.
15 6. A process according to Claim 5, wherein the base is

K2COs;.

7. A process according to Claim 4, wherein in (d), the
20 solvent is selected from DMSO, DMAC, N-methylpyrrolidinone,
and DMF.

8. A process according to Claim 7, wherein in (d), the

25 solvent is DMF, comprising: 0.5 to 50% by volume of water.

9. A process according to Claim 7, wherein in (d), the
solvent is DMF, comprising: 10, 11, 12, 13, 14, to 15% by

30 volume of water.
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11. A process according to Claim 1, wherein (e) is
performed by contacting a compound of Formula V with HC1l in
a solvent selected from methanol, acetonitrile, isopropyl
alcohol, ethanol, propanol, acetone, methyl isobutyl ketone

(MIBK), 2-butanone, and water.

12. A process according to Claim 11, wherein (e) is
performed by contacting a compound of Formula V with HCl in

ethanol.

13. A process according to Claim 1, wherein the

compound of Formula I is a mono-HCl salt.

14. A process according to Claim 1, wherein the

compound of Formula I is crystalline.

15. A process according to Claim 1, wherein the

compound of Formula I is a solvate selected from ethanol,

propanol, isopropanol, acetone, MIBK, 2-butanone, and water.

16. A process according to Claim 15, wherein the

compound of Formula I is an ethanol solvate.
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compound of Formula IVa is prepared by the process,

comprising:

CN N
F CN L\/
III F
II
IVa
5
(b) coupling compounds of Formulas II and III to form a
compound of Formula IVa.
10 18. A process according to Claim 17, wherein the

compound of Formula IVa is used without purification in (c).

19. A process according to Claim 17, wherein (b) is
15 performed by contacting a compound of Formula II with an
acid activator, in a solvent and a first base, followed by
contacting the resulting solution with a compound of Formula

IIT.

20
20. A process according to Claim 19, wherein (b) is
performed by contacting a compound of Formula II with oxalyl
chloride in acetonitrile and pyridine, followed by
contacting the resulting solution with a compound of Formula
25 III.
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Formula III, a second base 1s added to the reaction

solution.
5
22. A process according to Claim 21, wherein the
second base is diisopropylethylamine.
10

23. A process for making a compound of Formula II:

FsC, F4C

7/ \ 7\ 7\
NH, Fic 0 N\N N\N oF
0
CN
F

AN

6 © o
VII N —_—
CN CN

F F
Vi VIII II
comprising:

(a) contacting a compound of Formula VI with a compound
15 of Formula VII to form a compound of Formula VIII; and,
(a;) converting a compound of Formula VIII to a compound

of Formula II.

20 24. A compound of Formula I:
FyC

e
PN

O—nN ®* Hel
I

wherein I is a mono-HCl salt.
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compound of Formula I is a solvate selected from ethanol,

propanol, isopropanol, acetone, MIBK, 2-butanone, and water.

10
27. A compound according to Claim 26, wherein the
compound of Formula I is an ethanol solvate.
15
28. A compound of Formula IV:
126
"N\ & ]
N N
o \
CN °
F —
-
HO,C CO,H
1v.
20

29. A compound of Formula Va:



" #$UR' ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$9&R' () WO 62/2404023456789: PCT/USH/28406
<=>? @BCDEFGHI JKLMNOPGRSTUVKYZ[ \ ] A_" abcdef ghi j kI mopar st uvixy (34
| HSYR () * +, - ] 0123456789

<= >7@%BCDEFGHI ég§ﬂ1§ﬂpﬁ?£¥ %ta%gcdefth%klnn%%%&%kgymmyz{|}~

" #$0R (PF+E
<= >°@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

30. A pharmaceutical composition, comprising: a
5 pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound according to Claim 24, 25,
26, 27, 28, or 29 or a pharmaceutically acceptable salt

thereof.

10
31. A method for treating a thromboembolic disorder,
comprising: administering to a patient in need thereof a
therapeutically effective amount of a compound of Claim 24,
25, 26, 27, 28, or 29 or a pharmaceutically acceptable salt
15 thereof.

32. A compound of Claim 24, 25, 26, 27, 28, or 29 for

use in therapy.

20
33. Use of a compound of Claim 24, 25, 26, 27, 28, or
29 for the manufacture of a medicament for the treatment of
a thromboembolic disorder.
25
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