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i nvention relates to heterocyclic derivatives, or '
pharmaceuti cal | y-acceptabl e salts thereof. which possess antithronbotic and
anti coagul ant properties and are accordingly 5 useful in nethods of
treatnent of humans ' . ' i rocesses for
t he preparation of t&?@@%&gﬁﬁlw&%tﬁ@éﬁ ﬁﬁgbgtg}r‘en'g%%g&p?cal
conpositions containing themand to their use in the manufacture of

medi canments for use in the production of an antithronbotic or anticoagul ant
ef fect. The anti tThednirntion relats tmhéteroayplicaerivativesceor phavdacsutically-adseptable

ds of t ' tion is believed.to.be attributabl their.
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as Factors ?x?efulﬁﬂ%{;éig?%ao tn%aﬂﬁkﬁt f hém fm&5. PhOLRRAGS AISY PIXeEd frobdiSes
conpl ex process o ood coagul at1 on. e protease known as thronbi'n is the
final prot faske preparfador afthedetetsuychadérvatiXes, its phdrmapawticebiéangpgsitivns asptaiding h
cl eaves prothronbin to generate thronbin. 15 Certai n conpounds are
known to ptegeand pdbeippsed themappieeiue of meicamens foxyse incthe pedpchan ohaien

revi ened bﬁﬁhﬁsm@%cl&%’ti%ﬁgpﬁg{e ani on in Therapeutic Patents, 1993,

1173-1179. us 1t T's known' WO proteins, one known as antistatin and

the other known amhetdntithrambbGoasiamitbagiilait @fect(pkédiiced & ehSespdunds batHeor . Xa
i nhi bi tors which possess antithronbotic properties in various ani mal nodels
of t hr onfoinvendensdstievez(o be attributablejtg theissrong dnkibiteratetteet against heracpuped di ¢

conmpounds possess Factor .Xa inhibito operti.es. t he | ow nol ecul ar .
Nel Bht | PR S KOG FAEIoF & B R Bon gl 1 fascads ot RGeS ubiued
strongly Dgsing cOmpik HH6ds 8FbRBd 2BAGHIARAN MY pratkasR KndWAGS ARBHIBYA isthOHRal Ve
have now found that certain heterocyclic derivatives possess Factor Xa

i nhi bi t or ypexttasw i the chinage afid Fatorc¥apabedsceding heotease sdith ¢leares prahroaitsnio -
possess the 25 advantage of being selective Factor Xa inhibitors, that is
t he enzymeSBYEMBIRMOE | nhibited strongly at concentrations of test
conpoun ich d I elalN o] ' ARl ol

enzyme ?lr?rl\gnbi n \c/t\[:fﬁ?{(:%?{1 #ésm ‘%‘lsntgsgkn%pogp Qgteﬁéeﬁ%ﬁk%o)ga ic'g‘zbgﬁ{r%\? [ nmeer?tiaggmgﬁ c
cascade. ThelddeseemstsiewedyeR B, AB4llis. Curedn Opitiop DS Blessspeadit iPdieints, 1993, he
treatment or_30 prevention of a variety of nedical disaorders where

ant i coagul &hT3-T hEt-ausiisisi knapadbaldwomsstews oRfisI kaovh asretistadm e the agher known
prevent i on,oficit BRIBAILS FHORMH (1la)Sard YRR FEAECRE M WhicH Shssess

antithrombotic properties in various animal models of thrombotic disease.

20 It is also known that certain non-peptidic compounds possess Factor Xa inhibitory
properties. Of the low molecular weight inhibitors mentioned in the review by R.B. Wallis.
all possessed a strongly basic group such as an amidinophenyl or amidinonaphthy] group.

We have now found that certain heterocyclic derivatives possess Factor Xa
inhibitory activity. Many of thel compounds of the present invention also possess the

25 advantage of being selective Factor Xa inhibitors. that is the enzyme Factor Xa is inhibited
strongly at concentrations of test compound which do not inhibit or which inhibit to a lesser
extent the enzyme thrombin which is also a member of the blood coagulation enzymatic
cascade.

The compounds of the present invention possess activity in the treatment or
30 prevention of a variety of medical disorders where anticoagulant therapy is indicated, for

example in the treatment or prevention of thrombotic conditions such as coronary artery and
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medi cal disorders include various cardi ovascul ar and cerebrovascul ar
conditions such as nyocardial infarction_,the formation of atherosclerotic
pl agues, venous or arterial thronbosis, coOagulation syndrones, vascul ar
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repl acerren surgery Intro 1 on O eart valves or on t

recircul at atbﬂo@dlexbhopmquése verus lor hnérgdl Q}ﬁx‘oﬁﬂbosne Sdoapulation bymindined, vascalar dijary
cerebral enbolism pul non tglt/merrbol ism ischaem a and angi na (i ncluding
unst abl e aingiuding reqerdusiIngnGURSIenasis %Hemwmmt\aar@ ¢ararary geery) bypass

hi bi t I
exarpl e, 5 TiedoRRSBAoHiRln et By 3p Gl ot pl e Ysnilbb @Rt ehdiues ety
to cont ai ngdnafdl Ghirg&s sOH at RipWeplaberh @A Ghilgty, B ihfrodiRitioh B8 it cial Ae&@walivedby
in one aspect t he present invention provi es conpounds of the formula [err]

15 wher ei non melrmlmulaﬁpnldhmﬂycm’ebfeltmfanctam Berebyal tromhixis. éﬂoh@m@tﬂll c
aromatic r|n contawln 1. b2 or .3 rlngar teroato eI ect%(} rqm.oxygen.

ni trogen a‘?ﬂ} mbelisn. ischagim z}rﬁang g fr]c siablg angiga).

i ndependent | y CHme c@mgb&r{dagﬁ'ﬂaéh%ﬂudm‘?é 58 ubdtht 4 iRkib tefsgb?%lsdd%@aghsfisd in
20 B[err], Blerr] and err] may optionally be substitute ]
provi so 10hat emvlvbeaaauammcbhs ,Bpreexampldltier stbragBpEnhpledicbder dtherrbidivgigeh:
T[err] is CH N: T err] is,CHor N with the proviso that at |east one of
Tlerr] andsaﬂ}g?srs]“si’%c q@mfsmx[rb’?worﬁéa ayd ingdingh F?a““@(“RPé? fquimeptal. or CO when

Tlerr] is CHor NGl ddé;g\é ﬁ{j&jﬂetaisg&ﬁ deeé)rjé.l,en't ﬁwg)?q& \21}%5 Fgrilﬁftérlrdrs]o?iﬂg_#onﬁﬂlq

wherein each RA is I'n nden
- (1-4C) al kyl ene or (1-3C)al kyl enecar bonyI Rlerr] is hydrogen or (1
-4C)al kyl; R err] is hydrogen or (1-40 al kyl ;

BB,

A—</ =X T, (R L T,(Ry)~X;—Q
B=B,

15
wherein:
A is an optionally substituted 5- or 6-membered monocyclic aromatic ring containing 1.2 or 3
ring heteroatoms selected from oxygen. nitrogen and sulphur atoms:
Bj, B,. B3 and B, are independently CH or a nitrogen atom. wherein the ring formed from B;.
20 Bs. B3 and B4 may optionally be substituted: with the proviso that at least one of By, B, B3
and B is nitrogen:
T,is CHor N:
T,isCHorN:
with the proviso that at least one of T, and T, is N:
25 X, 1s 80O. §0,. C(R,), or CO when T, is CH or N; or in addition X, is O or S when T, is CH:
and wherein each R, is independently hydrogen or (1-4C)alkyl:
L, is (1-4C)alkylene or (1-3C)alkylenecarbonyl;
R, is hydrogen or (1-4C)alkyl;
R, is hydrogen or (1-4C)alkyl;
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PCT/ GB98/ 0936p06371 or R{err] and R{err] are joined to form PCWEBIYRRIY| ene
or -CHCO group; wherein the ring formed by T[err], Rerr], Rerr], T[err]

and L[err] is optionally substituted; Xergl is S(O[err] whereiny is one

or two, C(Rlerr])[err] or CO and each Rerr] is hydrogen or (1-4C)alkyl; Q

I s phenyl, naphthyl. phenyl (1-4C)al kyl heng( ~4C0) al | Lo s ,
phenyl ( 2- 4&f gtﬁ‘?/‘%‘!‘ oy ‘ééq’@r%‘?yéf‘ﬁyée"ﬁﬁfﬁf Zé(gng%%u 1K§gé/rﬁ%] g rige fored by
het er patong-]’s@.p\g’t AinkTOM Bpddrafl§ Bubstueen and sul phur and Qis optionally
substituted; and pharnmaceutical |y acceptable salts thereof. In this

speci f i cat iXyris S{@®), whemifl alikyhe or thol, GRY, d&l0; sireachyR? ishydrdgeares b4 Qalkyh

| kyl but ref t o i ndj vi " | "
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hofer ooyt HEteityHE Ry cofteliing U 1o £ribPhOErolH SIeaRA S hictdeh plygen and

wel | as un%glp\hajam Qas opticuallp sabstitited; exanpl e, hydrated fornms. It is to be
understood that the invention enconpasses all such solvated forns which
possess Faandphamacantivslly geseptable salts gheraod. It is further to be

d d that, jnsofar . in af . the. f | f j.ned
Sbove oy ext ot i 17 B PRaiRFyRb Wmop LSk BT A Srplent AR 8 naR 0
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active or racem c form which possesses Factor Xa inhibitory activity. T
synt hesi ¥0 chaioptersien dnlyadin analdgonsreonventidreappdies tocethengenbsic termsdar d

t echni ques of organi c .chem St({r}%/‘ |1 knqwn in Ihﬁ art, folﬁ 20 exanpl e bo§
synthesi s from optiti yeundersiend Wateeppinqicireciclic ASrHivey Of BE oFEERIR VY
racem c forcgae i€ of\;%lléﬁé%\héll 2 \SOIVIED Fortyd dulth 98 i eﬁinrﬁ%’ _rhh'Qﬁ%éd‘ﬁblrmE.' fi9s 10
for exanple 4-pyridyl. 2-pyridyl, 4-pyridazinyl. 3-pyrimdinyl,

4- pyri m di pglunders®odythatdlye invehitidnnerempagsys alhswbhrsplvated-foymadhwhiposseas Bactor
4-pyridyl are nopst preferred. 25 In one aspect A is unsubstituted.
I n anot her *&HBIMIONY adiVilyhst i tuted by one. two or three atons or groups
sel ected;§rom hal f; r '

Syano, bt nor oxolt b SePUE rRelstotply FispE B ol L cobhandsrAPhotitla
et hyl), defined above may exist in optically active or racemic forms by virtue of one or more

asymmetric carbon atoms, the invention encompasses any such optically active or racemic
form which possesses Factor Xa inhibitory activity. The synthesis of optically active forms
may be carried out by standard techniques of organic chemistry well known in the art. for

20 example by synthesis from optically active starting materials or by resolution of a racemic
form.

Preferably A is a pyridyl, pyrimidiny! or pyridazinyl ring for example 4-pyridyl.
2-pyridyl. 4-pyridazinyl. 3-pyrimidinyl, 4-pyrimidiny] or 3-pyridyl. Of these 4-pyrimidiny1.
4-pyradazinyl and 4-pyridyl are most preferred. '

25 In one aspect A is unsubstituted. In another aspect A is substituted by one. two or
. three atoms or groups selected from halo (for example fluoro. chloro or bromo),
trifluoromethyl. cyano, amino, oxo, hydroxy. nitro, (1-4C)alky] (for example methyl or ethyl),
C,salkoxy (for example methoxy or ethoxy), (1-4C)alkylamino (for example methylamino or
ethylamino) or di-(1-4C)alkylamino (for example dimethylamino or diethylamino). For the

30 avoidance of doubt substituents may also be on any heteroatom.



Cerr]al koxy (for exanple methoxy or ethoxy), (1-4C)alkylam no (for exanple
net hyl anmi REogspdbNy! ani no) or di-(1-4C) al kyl anino (for exanpte/GB9s/n2210

di met hyl am no or diethylam no). For the 30 avoi dance of doubt substituents
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PCT/ GB98/ 02210 -4- Preferably the ring formed by Blerr], B[err], Blerr] and
Blerr] is a pyridinediyl, wherein Blerr or Blerr] is a nitrogen atom
pyrim di nediyl, Breferably tif ung formd bB[%n;lS]z a‘B{B{ is]a pyrelimedivy whereiny By @n Bs
atons, pyr.i dazi nedi

wh B
and B[ er r 'S 8PE§EPA god%rpyé'?% %@8%%&41 g%én%%rﬁwtféﬁ% Lé‘&s gllera]re
preferred dpy'i_’ldazmedlyl »\}h@re@rE‘Bl?EPﬁiHBI bEBY, B}%ﬁ%t At RitRipeBhnid Offha@er] .

B[err] and™B[err] is unsubstituted. In another "aspect the ring containing
Blerr], B[m«rrd}nedB{land]PyamddB[eélyi}neuse&ubét| tuted by one or two substituents

sel ect ed From hypr ouy,  caLborY, %@g% kg&gyﬁag\gﬂg@g o HsuBRl. W Srother
- CO- NR r R 10
wher ei E[ ﬁra{stecp%e?—i%wﬁu&@%&'ér &ar el n Sgie)%; {e“]r?%ll[bg ({sngloggetvgdﬁ rG(r)H hydr ogen.

(1- 40 al kydubstitdentC3elbdtadftbm Hyﬂrd&@) ahbyxy.|(1-4dQ)alkoxydaitboh§) et dnel of the following:
carboxy(1-4C)al kyl and (1-4C)al koxycarbonyl - (1-4C) al kyl or where possi bl e
R and R err] nay together forma 5- or 6-nenbered optionally 15 substituted

\r/]\,ﬁlt gLO(I:ngln:QEﬂF arr] V@ "altgﬁ‘ﬁdhggb ég ﬁgg‘: ‘E : Ee)?graggz %%s%glje% from

- nitrogeng oxygen and sul phur. In a partlcular aspect the heterocylcic rlngs
. formed by R and Rlerr] are preferably selected frompyrrolidin-1-yl,
. i midazol i rwherginnisilpmr2.di n- 1yl . piperazin-1-yl. 4-norpholino and

and R err 1 g R oo SheBily sitlnd THR TydroRedd rORIRT L2 RC0RRERL g Y
+ formed by Bandikpher, hidlogy ﬁqU@‘all@yﬂ‘tc‘ﬁ%&yf(llmfall?yl%H@%F-Mt%fﬁmx%lc%bﬁﬁted from

0XO. hydroxy and” car boxy n a particular aspect err] is CHor N
Xerr] is (G‘,GC)Sni{yéon]\her@rpo@tﬁlerH andR; nmﬁeogeﬂﬁaaufoxjm pS- OHD- me[ndmre}d omiondldy t i on

is O . f bly X ] 1s.CO T. CH
w th ¢ nd> st isoctelit phe phirftimay pids i SdfigoR e e ireedy ok AR S
avoi dance gbjg I@.%PEtth[hSH rﬂor'ﬁadﬁhfo%%f heoterdhioRf \efcled fHdM nftfdYdRSox¥hes hld &liphur,

L[err] and T[err] 1s direct
ln a particular aspect the heterocylcic rings formed by R and R are preferably

selected from pyrrolidin-1-yl, imidazolin-1-yl, piperidin-1yl. piperazin-1-yl. 4-morpholino
and 4-thiomorpholino. In a particular aspect the heterocyclic ring formed by R and R may be
20 unsubstituted. In an alternative aspect the ring formed by R and R is substituted by 1 or 2
substituents selected from oxo. hydroxy and carboxy.
In a particular aspect. when T, is CH or N. X, is CO. SO.. or CH, or, when T, is CH.
X, in addition is O or S. Preferably X, is CO.
T,is CHor N and T, is CH or N with the proviso that at least one of T, and T, is N.
25 For the avoidance of doubt T, is directly attached to the groups X, and L, and T, is directly
attached to the groups L, and X,.
L, is C,_jalkylene for example methylene. ethylene or propylene or is
C,.;alkylenecarbony! for example methylenecarbonyl (-CH,CO-).
In one aspect R, is hydrogen or C,_jalky! for example methyl or ethyl. In one aspect

30 R, is hydrogen or C,_alky! for example methyl or ethyl.




i attached to the groups L[err] and X/err]. L[err] is Clerr]alkylene for
exanmpl e mEWNO6I1 et hyl ene or propyl ene or is (err]al kyl eRECLTRIBNGIf or
;i exanpl e net hyl enecarbonyl (-CHerr]CO). In one aspect Rerr] is hydrogen
or CJerr]al kyl for exanple nethyl or ethyls.. In one aspect 30 Rlerr] is
hydrogen or Clerr]al kyl for exanple nethyl or ethyl. WD 99/ 06371
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Rlerr] and R érr] are joined to fornm together with errJ, err| and
L[err], a het er odyelpanticniangspebicR gand Rytaré grined torfernef togé¢then yitlaidg Thlaedl],, 2s N

. Exanpl es of such heterocyclic, rings are_piperagzi ne (wherein T[err]. and
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Ll err], R othetisdH) ddeyedolidine (whedeii dithet Tlor T isdhaidetheris|GHY. this ring is
substituted by one or two substituents sel ected _from hydroxy. ~oxo, carboxy,
(1- 4C) al koxycar bdmgne aspeetibe betexogrclicomngmiprmed by @~ CH- &.ap§l [Reis pogubstituted.

(Lot e R e Rl et dyo ST e Sob oty
i ndependenpkgy cﬁfﬂoﬂﬁt(?th?Elfkgng%dﬂ?P& orfelordke PlleWing: ( 2- 4C) al kenyl, 15 ‘

(2-4CQ) al kynyl’, hydr oxy( | ky 6ar boxy(1-4C)alkyl and (1 .
-4C) al koWycar bonyl - (1-4C)al kyl or where possible R and Rlerr] may together

el ude 1 nGHE Koo NER F S5k a6 Thieh G0 2h iz CHar aPEERIachad
1 or 2 additional heteroatons selected fromnitrogen, oxygen and sul phur.

In a particular aspect the heterocylcic rings formed by R and R err] are
pr ef er abl ywhéresed eckt ed2:f rom pyrrolidin-1-yl, imdazolin-1-yl,

A TP TR R W G P RO

e OB S SR DRI AT e Bl )L

(1 -40C) al kgl-4Chillefl er aihkne possibletR/ aiidRY may together form a 5- or 6-membered optionally
substituted heterocyclic ring which may include in addition to the nitrogen atom to which R
and R, are attached 1 or 2 additional heteroatoms selected from nitrogen. oxygen and sulphur.

In a particular aspect the heterocylicic rings formed by R and R, are preferably

20 selected from pyrrolidin-1-yl. imidazolin-1-yl. piperidin-1yl. piperazin-1-yl. 4-morpholino
and 4-thiomorpholino. In a particular aspect the heterocyclic ring formed by R and R} may be
unsubstituted. In an alternative aspect the ring formed by R and R, is substituted by 1 or 2
substituents selected from oxo. hydroxy. carboxy and (1-4C)alkyl. preferably oxo. hydroxy.
and carboxy.

25 In a particular aspect X, is SO,. CH, or CO. Preferably X, is SO,.

In one aspect Q is unsubstituted. In another aspect Q is substituted by one. two or
three substituents selected from halo, trifluromethyl. trifluoromethoxy, cyano, hydroxy,
amino, nitro, trifluoromethanesulphonyl, carboxy, carbamoyl, (1-4C)alkyl, (2-4C)alkenyl.
(2-4C)alkynyl, (1-4C)alkoxy, (2-4C)alkenyloxy. (2-4C)alkynyloxy, (1-4C)alkylthio.

30 (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl, (1-4C)alkylamino. di-( 1-4C)alkylamino,
(1 -4C)alkoxyca;bonyl, N-(1-4C)alkylcarbamoyl. N.N-di-(1-4C)alkylcarbamoyl,
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and carboxy. 25 In a particular aspect Xerr] is SOerr], CHerr]
or CO. PrefvombsyniX[err] is SJerr]. In one aspect Qis unsB0TGRISOERI0 | n
anot her aspect Qis substituted by one, two or three substituents sel ected
fromhalo, trifluronmethyl, trifluoronethoxy, cyano, hydroxy, am no, nitro,
trifl uoronmet hanesul phonyl, carboxy, carbanoyl, (1-4C)alkyl, (2-4C)alkenyl.

(140 E%E‘%h{:zfﬁ%a@éﬁ A b oo e ot SR
N (1-40) a KT Rar BaASHI QAT 1y A PSRN Splilo1

PCT/ GB98/ 0R2(I04C Yalkydatbabidydi(kAD)xlky!l, thm(amcaﬂgyncmmoyl-(1-4C)alkyl phenyl,
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het eroarylsul phonyl, and wherein said heteroaryl substituent or the
het er oaryl agr ou@mmnhermmenwrcyb hetorragylminggostaingng vpénd hetoroatdanseselestsl from

6- menber ed I he | ri 1 t o 3 het
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het er oar | IPBRY by AR bl I MR HL AR L
het er oar yl gxy het er%aryl hsl gih Wé?groar )ﬁhphl no;?r' 10 ﬁet erglg%'qgla}’phoqyl ,
benzyl ol0 heuemyylsmpﬂumyﬂ theanyt] op benzmyhbubstitvear gptibnally bear81 Sdns3 subsdnieats
selected fr |.ogeno, trifluoromethyl, cyano, hydroxy, am no. nitro.

car boxy, cé&ﬁ‘é{ ﬁPm l(aiQ%G?atFl@ProneeLh)d@Vgp\Robagﬁrox\lawe)oaplqu sarbawy. carbamoyl.
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i s phenyl -(1-4QC) al kyl is, for exanple, benzyl, phenylet hi and.
3-phenyli propyl ,  vhé&itable yajugfas Q) whemitiopanhism js. fcprsexam«p}e mnbﬂhél ors3-paghthyl:

oL e ks SO RPoR AV s AREAATD Sl SRR RN iy
A sui t abl e i phiényl-g2Z-4Q)uk&1y] is, forexamBRL S5 A3 Y&Ghha VR SLphefPIPFP-Tefifl: B hlert
it is phenyl-(2-4C)alkynyl is, for example. 2-phenylethynyl. 3-phenylprop-2-ynyl and 3-
phenylprop-1-ynyl.
A suitable value for Q when it is a heterocyclic moiety containing up to 4

20 heteroatoms selected from nitrogen, oxygen and sulphur is. for example. a 5- or 6-membered
heterocyclic moiety which is a single ring or is fused to onc or two benzo rings such as furyl.
benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. benzothienyl. pyridyl, piperidinyl,
quinolyl, 1,2.3.4-tetrahydroquinolinyl. isoquinolyl. 1.2.3.4-tetrahydroisoquinolinyl. pyrazinyl.
piperazinyl, pyrimidinyl, pyridazinyl. quinoxalinyl. quinazoliﬁ_\'l. cinnolinyl, pyrrolyl,

25 pyrrolidinyl. indolyl. indolinyl. imidazolyl. benzimidazolyl. pyrazolyl, indazolyl, oxazolyl.
benzoxazolyl. isoxazolyl. thiazolyl. benzothiazolyl. isothiazolyl. morpholinyl,
4H-1.4-benzoxazinyl, 4H-1,4-benzothiazinyl. 1.2.3-triazolyl. 1.2.4-triazolyl, oxadiazolyl.
furazanyl, thiadiazolyl, tetrazolyl, dibenzofuranyl and dibenzothienyl, which may be attached
through any available position including. for an appropriate X, group such as, for example.

30 SO,, C(R*), or CO. through any available nitrogén atom. Q may optionally bear up to three

substituents including a substituent on any available nitrogen atom.



20 heteroatons sel ected fromnitrogen, oxygen and sul phur is, for exanple.
a 5- or 6-waonsssd heterocyclic noiety which is a single ri WB?%WFU’sed
to one or two benzo rings such as furyl, benzofuranyl. tetrahydrofuryl.
chromanyl, thienyl, benzothienyl, pyri dyI_,7 piperidinyl, quinolyl,

1, 2, 3, 4-tetrahydroqui nol i nyl, isoquinolyl, 1,2,3,4- tetrahydroisoquinolinyl,

vl o
Qui nazol iyl | ci sw?ahgﬁv"éfre'yfgrﬂl%éra@ﬁ[)w%éwem SrtfE B g iR
i m dazol yl hetb@aﬁn%ﬂ@ﬁﬁbgéubsﬁwem Q'whxbl‘i‘@@}ﬁﬁhéés a 9@3%&&1})&@@ ﬂ?&%éﬁlid'

i soxazol yl . thiazolyl. benzothiazolyl, isothiazolyl, phol i nyl
1, 4- benzox hztem;\ryl rmg-com;axmn@mzm hhazm;dms shl@;éklﬁ‘mma)zyggd mtth@pzand siulphot ig) .

oxadi azol yl raza thl te razol yl, .di benzof uran and

di benzot hi équamafﬁ Eﬁy b Ryt wgméw , aﬁﬁasylevwéﬂyi’ilwazolﬂ
R or 1] 1t BYEOISD BB APILBERT GlabiyBliOHRaSG 1353 A BE L PR Baeclll P2l 1
bear up to okimmlydumazanylanﬂ shiadiakaelgl which nsayiisd dttacked thesughrapy availdbddpesition
ni trogen atom WO 99/ 06371

PCT/ GB98/ 0Elusling/throughany pxpilable pitrggen @pm: he het er oar y! substl tuent on Q or
corpr ses a b orSbleafiel Bt Bh AR LRI tRE R Ghee o

conprises a 5- nocyc rmng up to 3
het er oat ongorgelaenhirgl: f r om oxygen, ni tr ogenm@ﬂg,] Sethydamd prdpylf or exanpl e,

furyl, thienyl, pyridyl, pyrazinyl, pyrimdinyl, pyri da2| nyI pyrrolyl,

i mi dazol 1 forg1. )dicoxmarbooxlazol yl, isoxaz ompthoxwmrh«zn)ﬂwthoxmblwnalzol yl,
1,2,3-triazolyl, 1,2,4-triazolyl, oxadi azolly furaza %ﬂjhl adi azol yl
whi ch may be attached through any avail abl B9 §Y‘W‘?ﬁ?" OX¥FRERoH L any

avai |l abl e abl e val ues f H,q@‘rplt, qr the
ring for mg&%r_?}@ﬂﬁg?agkﬁg%rp%tﬁhq al kyl : Wm%&lcq%lmﬂmtd tha%lléb thyI

and propyl; 10 for (1-4C)al koxycar bonyI andN-propylcarbamabhbxycar bonyI

et hoxycar bgny!l o] onyl and tert- but gxycar bonyl
N-(1-40) al M&i’g‘ L@Bﬂﬁfﬁﬁﬂ? arbamoyl: N et hy N cartmnwﬁw car banoyl and

N- pr opyl gar bamoyl ; for N, N-di-[( 1-4C) al ky bar
N, N- di rreﬁ?yl car bam)yl .15 ﬁl@tﬂ{'lbﬁrmé(thylcarbamoyl and

N- et hyl - N- et hyl car banoyl and N,N-diethylcarbamoyl;
for 4-(1-4C)alkylpiperazin-1-ylcarbonyl: 4-methylpiperazin-1-ylcarbonyl and
4-ethylpiperazin-1-ylcarbonyl;
for hydroxy-(1-4C)alkyl: hydroxymethyl, 1-hydroxyethyl,
20 ' 2-hydroxyethyl and 3-hydquyprop_v1:
for (1-4C)alkoxy-(1-4C)alkyl: methoxymethyl. ethoxymethyl,

I-methoxymethyl. 2-methoxyethyl.

2-ethoxyethyl and 3-methoxypropyl;

for carboxy-(1-4C)alkyl: carboxymethyl. 1-carboxyethyl,
25 2-carboxyethyl and 3-carboxypropyl:
for (1-4C)alkoxycarbonyl-(1-4C)alkyl: methoxycarbonylmethyl,

ethoxycarbonylmethyl, tert-butoxy-
carbonylmethyl, 1-methoxycarbonylethyl.
1-ethoxycarbonylethyl,
30 2-methoxycarbonylethyl,
| 2-ethoxycarbonylethyl,



N, N- di et hyl car banoyl ;
4- met hyl pi weyenssr1 1- yl car bonyl
hydr oxy- (1- 4C) al kyl :

2- hydr oxyet hyl and 3- hydr oxypr opyl :
met hoxynet hyl, et hoxynet hyl,
and 3- et hoxypropyl ;

i | -carboxyethyl, 25

' and 3- car boxypropyl ;

met hoxycar bonyl net hyl ,

2- met hoxycar bonyl e

for 4-(1-4C)al kyl pi perazi n-
and 4- et hyl pi perazin-
hydr oxymet hyl ,
for (
1- net hoxynet Ryl ,
for carboxy-(1-4C)al kyI

for (1-4C)al koxycarb
et hoxycar bonyl net h

. 1- et hOXyCﬁerﬁx‘b&ihﬁ?hW-4Cjalkﬁt hoxycar bonyl e&zﬁ'b’émoﬁﬁxethyl l-carbamoylethyl
hyl , 2-ethoxycarbonyl et hyl, WO"99/ 0

1-yl car bonyl :

1 -yl cechampsm22Aior

1- hydroxyet hyl, 20

- 4C) al koxy- (1-4C) al kyl :

2- met hoxyet hyl . 2- et hoxyet hyl
car boxynet hyl .

-methoxycarbonylpropyl apdcar boxyet hyl

S?Xthf’éxl lﬁqﬁygg{?gy]car bonyl met hyl ,

PCT/ GB98/ 02210 - 8- 3-nmet hoxycar bonyl pr opy2-canbdm@ybtl‘mbxy¢ar bonyl propyl; for

car banoyl - ( 1-4C)al kyl :
2-car banoyl et hyl and 5

N ot nyl carianey AR ey Aty

- (N- et hyl carbanmoyl ) et hyl , 10
- (N- et hyl car banoyl ) et hyl ,

10

for N.N-di-[(1-4C)alkyl]carbamoyl-
15 (1-4C)alkyl:

20

for pyrrolidin-1-ylcarbonyl-(1-4C)alkyl:

25
for piperidinocarbonyl-(1-4C)alkyl:

for morpholinocarbonyl-(1-4C)alkyl:
30 '

[ banoyl et hyl ,
car barmg m%amoylpropy car banoy y

moy!| ?gﬁé&?ﬁch‘bﬁ% lrﬁ ¥barmy| met hyI 1

N-ethylcarbamoylmethyl

2- (N- et hyl car banmoyl ) et h

N-propylcargamoylmethyl
1-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl,
2-(N-methylcarbamoyl)ethyl,
2-(N-ethylcarbamoyl)ethyl and
3-(N-methylcarbamoyl)propyl;

N,N-dimethylcarbamoylmethyl.
N-ethyl-N-methylcarbamoyimethyl,
E,M—diethyIcarbamoylmethyl,
1-(N,N-dimethylcarbamoyl)ethyl.
I-(N.N-diethylcarbamoyl)ethyl,
2-(N.N-dimethylcarbamoyl)ethyl.
2-(N,N-diethylcarbamoyl)ethy! and
3-(N,N-dimethylcarbamoy!)propyl:
pyrrolidin-1-ylcarbonylmethyl,
1-(pyrrolidin-1-ylcarbonyl)ethyl and
2-(pyrrolidin-1-ylcarbonyl)ethyl;
piperidinocarbonylmethyl,
1-(piperidinocarbonyl)ethyl and
2-(piperidinocarbonyl)ethyl;
morpholinocarbonylmethyl,
I-(morpholinocarbonyl)ethyl and

2-(morpholinocarbonyl)ethyl;



NS WhNRZZZN

- (N-et hyl car banoyl )ethyl and 3 -(N-nethyl car barmyl ) propyl ;
LN di - [ ( 1wese@eRll | car banoyl - 15 (1- 40) al kyl : rcticeosnzao
, N- di et hyl car banoyl net hyl . N-et hyl - N- et hyl car bam)yl nmet hyl ,
. N-di et hyl car banmoyl net hyl, | -(N, N-di met.hyl car banoyl ) et hyl .
-(N, N-di et hyI car banoyl )et hyI 20 '
- (N, N-di | car.b g) N- di et r:0 and
- (N, N-di W%%’r‘%jgygg ?)?y y'l4c%?1§§[¥\* yrrcﬂ“{;&él‘u}jgll ﬁg%}car ony yl( 1-4C) al kyl :
rrolidi n- 1-yl carbonyl met hyl, 1-(pyrrol |1d@;pelaﬁﬂ,.qaﬂmMy))emyjhn@nd 25
2-(pyrrolidin- 1-ylcarbonyl)et hyI for piperidinocarbonyl S 1-4C) al kyl :
pi peri di nocar bonyl rret hyI I (p| per i di nocar(piperagied tyltarbonylethyl;
2- (pi peridi_noc hol i nocar bonyl - (1-4C) al kyl :
mor phol i noé%fr‘bg‘ﬁ azy- "'{cag%“?
1- (or ph 1 nyl)et hyI and 2- (rmrpholl I}?I%Q a8t MArb Imé@y9P9/ 06371
PCT/ GB98/C§O£E%§% for piperazin- 1-ylcar boﬁgﬁ?{ )E o pfnperygzi n- |

-yl car bonyl net hyl, 1-(pi pera2| n- 1-yl car bmng/thyl@iﬁeydzmﬂldd&rquyﬂmemﬂ n-
1-yl carbonyl )ethyl; for 4-(1-4C) al kyl pi per azi n- 1-yl carbanyl -
(1-40) al kyl : 2-(4-mgt er@@palzylﬁarbonyl)

1-yl car bonyl net hyl , 4-ethyl pi perazin- 1-yl | e 1.
2- (4- et hyl pi perazi n- 1-yi carbonyl) - Y1 308 At fbiperazin- 1

ylcarbonyl)ethyl.
10
For suitable value for a (1-4C)alkyl group which may be present on a heterocyclic
group in a substituent on L, or the ring formed when R, and R, are linked is. for example.

methyl, ethyl or propyl.

15 Suitable values for substituents (where applicable) which may be present on a

heterocyclic or phenyl group within a substituent on Ar. on Q or on a phenyl- or heteroaryl-

containing substituent on Q include. for example:-

for halo:

20 for (1-4C)alkyl:
for (1-4C)alkoxy:
for (1-4C)alkylamino:
for di-(] -4C)a]k$'1amino:
for (2-4C)alkenyl:

25 for (2-4C)alkynyl:
for (2-4C)alkenyloxy:
for (2-4C)alkynyloxy:

for 4-(1-4C)alkylpiperazin-1-yl:

30 for (1-4C)alkylthio:
for (1-4C)alkylsulphinyl:

fluoro. chloro. bromo;

methyl. ethyl. propyl. butyl:
methoxy. ethoxy:

methylamino. ethvlamino;
dimethylamino. diethylamino:

vinyl and allvl:

ethynyl and prop-2-ynyl;
vinyloxy and allyloxy;

ethynyloxy and prop-2-ynyloxy:
4-methylpiperazin-1-yl and
4-ethylpiperazin-1-yl;

methylthio. ethylthio and propylthio;
methylsulphiny.l. ethylsulphinyl and



et hyl

and 2-(4-ethyl pi perazin-1 - yl carbonyl)ethyl.

10 For

sui t abl e val ue

for a (1-4@cddaeb710r oup whi ch nmay be present on a heter ocyclct/Gposgpeion a
substituent on L[err] or the ring formed when Rerr] and Rlerr] are |linked

is,

phenyl

fluoro, chlorao,,Ar . 20 f.or (1-40C) al kyl :
met hyl . et ﬁ‘iﬂ@"ﬁo‘ﬁ%%%nﬁ?lpﬁﬁ?i% . for (1-40al
nmet'hoxy, ethoxy; for (1-4C) al kyl am no:

et hyl am no;

for exanpl e.
substituents (where applicable) which may
group within a substituent on Ar, I
het eroaryl - contai ning substituent on Qi nbﬂOHHEPIPhW1§exaHpI e:- for halo:

met hyl, et hyl

for di-(1-4C) al kyl am no:

di et hyl ani fier (2f4§falkanoytyrainkeny | :

(22_ f4cC); al( %é%?%) (g ;Ag.'_y)gl)fclar:lesulphonammo:

(2-4C) al kynyl oxy:

4-(1-4C) al kyl pi perazi n-

1-yl:

or propyl.

et
4- e

12

or

wSW!sulphonyl, ethylsulphonyl and

ropylsulphony!;
PropyISwipony di et hyl am no,

nmet hyl am no,

S Sui t abl e val ues for
e present on a heterocyclic or
on Q or on a phenyl -

acetamido, propionamidgj angd| bugiraméda;y| :

| d - 2- | ;
Vi Wﬂ@?ieﬁt“%}/@f“?‘{}]ﬂ %@;;Opf or yn

prperazin- 1-yl and

4- et hyl pi péo(di4C)alkoyycarkyf:or (1- 4C) al kyl ingthexycarbonyl, ethoxycarbonyl,

nmet hyl t hi o,
met hyl sul phi nyl ,
PCT/ GB98/ 02210 -
met hyl sul phonyl ,
(2- 40) al kKphewyN4M4alkylcarbamoyl:
for (1-4C) al kanesul phonam do:

15 for 4-(1-4C)alkylpiperazin-1-ylcarbonyl:

et hyl thi o and propylthi o;
et hyl sul phi nyl and

10 - propyl sul phinyl;
et hyl sul phonyl

for N,N-di-[(1-4C)alkyl]carbamoy]:

for (1-4C)alkanesulphonamidocarbényl:

for (2-4C)alkanoyl:

20 for hydroxy-(1-4C)alkyl:

25

30

for (1-4C)alkoxy-(1-4C)alkyl:

for carboxy-(1-4C)alkyl:

for (1-4C)alkoxycarbonyl-
(1-4C)alkyl:

for

VO Doposgarbonyl and tert-butoxycarbonyl:

(1-4C) al kyl sul phi nyl :

for (1-4C) al kyl sul phonyl :

and propyl sul phonyl ; .
acet am doN-Redpicartamoyd E@g\ymai-hbhﬂﬂﬁldﬁd 5

for

met hanesul phonani do an

N-propylcarbamoyl:
N.N-dimethylcarbamoyl,
N-ethyl-N-methylcarbamoyl and
_N_,L\]_-dieth_\'lcarbam.oyl;
4-methylpiperazin-1-vicarbonyl and
4-ethylpiperazin-1-ylcarbonyl;
methanesulphonamidocarbony! and
ethanesulphonamidocarbonyl;
acetyl. propionyl and butyryl.
hydroxvmethyl. 1-hydroxyethyl,
2-hydroxycthyl and 3-hydroxypropy!;
methoxymethyl. ethoxymethyl,
1-methoxymethyl. 2-methoxyethyl.
2-ethoxycthy] and 3-methoxypropyl:
carboxymethyl. I-carboxyethyl,

2-carboxyethyl and 3-carboxypropyl:

methoxycarbonylmethyl,
ethoxycarbonylmethyl, tert-butoxy-
carbonylmethyl. 1-methoxycarbonylethyl.

1-ethoxycarbonylethyl,

for

s spr op- 2-ynyl oxy; for
&%s%c{s%xoﬁmda p- 2-ynyl oxy



et hanesul phonam do; for (1-4C)al koxycarbonyl : yl,
et hoxycar MénH083r opoxycar bonyl and tert-but oxycarbonyl : ;2%;;%%9;%

N- (1-4C) al kyl car banoyl : N- net hyl car banoyl, N-et hyI car banoyl and
N- propyl carbanoyl : for NN-di-[(1-4C)al kW jicar banoyl :

N. N- di met hyl car banmoyl, N-et hvl - N-net hyl car banoyl and N, N-di et hyl car banoyl ;
15 for 4-( 1-4Q) al kyl pi perazin- 1- yI carbo perazin-

1-yl carbonyl and 4-ethyl pi perazin-1-yl car %ﬁ;}hoxy&rﬂ@ﬁﬁé‘ﬁxﬂ

(1-4C) al kanesul phonam docar bonyl :  net hanasemphynmbnnydmhlylbonyl and

et hanesul phonam docar bonyl ; for (2-4C)al kanoy acetyl .
propi onyl and butyryl; 20 for hydroxy-( 1 -me}lmxp(%rbonylpropyl and

hydr oxynet hyl , 1 -hydroxyet hyl, 2- hydroxy;{_g%gi(ﬂ&gbdmgﬁﬂxypropyI ; for (1

L 40 al koxy (1 40) al kyl ; et hoxy et h *1- et hoxymet hyl ,
L 2-met hoxy an?oﬁ-‘(l’@@)ﬂk?W and 3- met hoxaphaamdslmedHyl. floéarbamoylethyl
; carboxy- (1 4C) al kyl : carboxynethyl, 1 -car box%eth

2- car boxyet hyl and 3-carboxypropyl : for (1R2-dpamnkphetiyhatdayarbapylneypylky | :

: met hoxycar 0X me 0X
ca£ Bonzl né‘lfoq(ﬁT(] 2%.‘“ 0 ¥§§ﬁ§3?g¥| thy é?ﬁg%&?@ P%‘Sh%}lﬁ“’égﬁyl VO

= 99/ 06371 N-ethylcarbamoylmett / GB98/ 02210 -
L 11- 2-nethoxycarbonyl ethyl, 2-ethoxycar bonyleety C?Tr, moy ﬁ:’T

N-propylcarbamoylmethyl,

10 1-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoy!)ethyl,
2-(N-methylcarbamoyl)ethyl,
2-(N-ethylcarbamoyl)ethyl and

] ' 3-(N-methylcarbamoyl)propyl;

15 for N,N-di-[(1-4C)alkyl)carbamoyl- |

(1-4C)alkyl:

.N-dimethylcarbamoylmethyl.

N
N-ethyl-N-methylcarbamoylmethyl.
N.N- dlethylcarbamoylmethyl,
1-(N.N-dimethylcarbamoyl)ethyl.
20 1-(N,N-diethylcarbamoyl)ethyl,
2-(N.N-dimethylcarbamoyl)ethyl.
2-(N.N-diethylcarbamoyl)ethyl and

3-(N.N-dimethylcarbamoyl)propyl:
A preferred class of compounds of the present invention is that wherein:

25 A is pyridyl. pyrimidiny! or pyridazinyl:

B is pyridinediyl, pyrimidinediyl or pyridazinediy!:

X, is CO, SO, or CH.,. ideally CO:

T, and T, are both N; |

L, is ethylene or propyléne:
30 R, and R; are joined to form an ethylene or propylene or methylenecarbonyl group:

~wherein the heterocyclic ring formed by T,. T,, L,. R,and R, is unsubstituted or is substituted;




3- et hoxycar bonyl propyl and 3-et hoxycarbonyl propyl; 5 for carbanoyl 7&
1- 4C) al kywo 99/66371 car banoyl net hyl , 1 -carbanoyl et hyl, 2- BﬁT’@@ﬁﬁm fhyl
and 3-carbanoyl propyl: for N-(1-4C)al kyl carbanoyl - (1-4C) al kyl :

N- net hyl car banoyl met hyl, N-et hyl car barmyllrgst hyl, N-propyl car banoyl net hyl ,
10 (N- met hyl car banoyl ) et hyl ,

1- (N-et hyI gg%myl )ethyl, 2-(N-nethylcar bam)yl ) et hyl ,

2- (N-et hyI yl)ethyl and 3 - (N nethyl carbanoyl )propyl ; 15 for

N, N-di - [( . ionally substituted
N, N- di et hj%?scar l’.’)g)r%t1 Pgﬂwﬂnmﬁ@]@ﬁe@%lﬁ %Ubsgglgedgrr%aplhglgl r°1§t| tonally subst

N, N- di et hxpﬁerbblmmmmjdd) ofl is(giehly cbpriehlyy mﬂ:sbam@ﬂp)'cfemaly 4-2@bstituted) by

1- (N, N-di et hyl car banmoyl ) et hyl , 2- (N, N-di net hyl car banoyl ) et hyl .

2- (N, N- di tuepp<at qsaﬁﬁévr%q shyl and 3 - (N, N-di net hyl car banoyl ) propyl : A

f [ ti is that wh in: 25 A
oref o1 o0 3B fles SOOIl LU Brsnt nventon 1 That wheroin: 2

or ‘pyri dazi nedi i pariculdrlconfpoGhl oﬂﬂeeﬁﬁe]nueﬁ 1§3H[ err], i deal | y CO Tlerr] and
Tlerr] are both N, L[err] is ethylene o Fﬁe ylene; 30 R err] and R err]
are joined to foMﬁ-&ﬁO@?mﬂhé‘YéﬁmmEDf% (%PVFFﬁéltlth@H%é}Péﬂﬁ’f%m?gr oup;

DRERSUNGR LT AT SNy Crams AT G CHILL

- ylcarbonyl]piperazine;

10 1-(6-bromonaphth-2-ylsulphonyl)-4-[5-(4-pyridyl)-2-pyridylcarbonyl]piperazine: or
1-(6-chloronaphth-2-ylsulphonyl)-4-[5-(4-pyridyl)-2-pyridylcarbonyl]piperazine.
Compounds of formula 1. or pharmaceutically-acceptable salt thereof. may be
prepared by any process known to be applicable to the preparation of related compounds.
Such procedures are provided as a further feature of the invention and are illustrated by the
15 following representative processes in which. unless otherwise stated A, By, B2, B3. B4, X,. T,
T,, L,. R.. R;. X, and Q have any of the meanings defined hereinbefore wherein any
functional group. for example amino. alkylamino. carboxy or hydroxy. is optionally protected
by a protecting group which may be removed wheﬁ necessary.
Necessary starting materials may be obtained by standard procedures of organic
20 chemistry.
According to another aspect. the present invention provides a process for preparing a

compound of formula I or a pharmaceutically acceptable salt thereof, which comprises:

(a) For the production of compounds of the formula (I) wherein T, is N and X, is CO.

25 the reaction. conveniently in the presence of a suitable base. of an amine of

formula (II)
HN(R.)-L,-To(R;)-X,-Q (1D

with an acid of the formula (III)

30



WD 99/ 06371 :
PCT/ GB98/ 02Q 99063712 - X[err] is SJerr]; Qis styryl opti on&qVGB98/0221°
subsitituted (preferably 4-substituted), naphthyl optionally substituted
(preferably 6-substituted) or is phenyl optionally substituted (preferably
4-substituted) by fluoro, chloro or brono; 5 and
phar maceuti cal | y-acceptable salts éh__eéeof . A particul ar conpound of the
invention is: 1 T3
- (6- br ononapht h- 2- yl sul phonyl )Ar(\(a-(q}pyﬁﬁw ) - ni coti noyl ] pi per azi ne;
1- (6- br onmonapht h- 2-yl sul phonyl ) - 4- B?—Bﬁ' pyridyl) - pyrdlgazi n- 3-
yl car bonyl ] pi perazi ne; 10 _
1- (16- br onpaRBidive ¥t vativeRR&¥by, - 4- [ 5- (4- pyridyl)-2-pyridyl carbonyl ] pi per azi
ne: or
1- ¢ 6- chl or onapht A-saitgbls ntgehive denivativie®f @d -apidrafdgimula (Hi)ris.dot exantpleydn]gsyber az
I ne. Conpaunds of fornula |I. or pharnmaceutically-acceptable salt thereof.
may be pr é}?&ﬁ%\-(@b?@ﬂggﬁﬁ’ 8o shlarids iarmed l@ét@ﬂ'ﬁ‘f‘i“@atﬂ% ?%F“% ﬂ‘é‘ffﬂ HI9Ega0iG 6id of
rel at ed d ] r | : AS he
mvent | o R for X BN R30S u R AR 1 i Bl et
- i n which, Bytheséeactibhef theaeidswith @ EhldrofBaate]suclBheisbbutyBidoroforniteor with an
» Xerr], Terr], Tlerr], Llerr], Rerr], Rerr], Xerr] and Q have any of
t he meani ragtivated amide veh as hdéfearhonyidéimiflazolg: pnfaghve ederaforgrample fgstesxanpl e

am no. al kyl am no,, car hox r hydro | s.opt,i onal | rotect.ed by a

oot ect | ngOBRGLEY tieretnip She P aREH i S S0Rpi Bigreahtey e fnehag
mat eri al s gevarRerdpheAlINAHubibasdiaB rhH aRLASERRL 85 Nohy BogtncotAdzE1B QRN 'Y .
Accordi ng to anot her ‘aspect. the present invention provides a process for

pr epar i hg hydcanyseeoininide; fapragyl azide. for exapiple arnazide formetl py dberpetidnl of thakeid

t hereof, whi.ch conprises;. (a or .the produgction, of. conpounds of, t he
formala ( IReETes & Hphaly RhosmhON] e angceisypaie fu cKamEls piyanide
conveni ent ' ; j ' (rn)
HN(R[ er r ] )ﬁ’)L/’fléec?lr”f %{rgéﬁ]ﬁ’?%?g'r’%ﬁd%’(’?g rér‘]al R iéﬁ e s ?F%‘?‘R’ﬂgh““;‘%piyé.“ﬁ‘eg?* thee
formul a (lpgroduc?@f the re_action of the acid and a carbodiimide such as

N,N'-dicyclohexylcarbodiimide or N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide.

15 The reaction is conveniently carried out in the presence of a suitable base such as.
for example. an alkali or alkaline earth metal carbonate, alkoxide. hydroxide or hydride. for
example sodium carbonate, potassium carbonate. sodium ethoxide, potassium butoxide.
sodium hydroxide. potassium hydroxide. sodium hydride or potassium hydride. or a
dialkylamino-lithium. for example lithium di-isopropylamide. or. for example. an organic

20 amine base such as. for example, pyridine. 2.6-lutidine. collidine. 4-dimethylaminopyridine.
triethylamine, morpholine or diazabicyclo[5.4.0Jundec-7-ene. The reaction is also preferably
carried out in a suitable inert solvent or diluent, for example methylene chloride, chloroform.
carbon tetrachloride. tetrahydrofuran. 1.2-dimethoxyethane. N.N-dimethylformamide.
N,N-dimethylacetamide, N-methylpyrrolidin-2-one. dimethylsulphoxide or acetone. and at a

25 temperature in the range, for example, -78° to 150°C. conveniently at or near ambient
temperature. |

A suitable protecting group for an amino or alkylamino group is, for example, an
acyl group, for example an alkanoyl group such as acetyl. an alkoxycarbonyl group. for

example a methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl group, an




i-

WD 99/ 06371

PCT/ GB98/ 01 ®/063113 - [err] or a reactive derivative thereof PET/GBP/EIHNS
reactive derivative of an acid of formula (111) is. for exanple, an acyl

hal i de, for exanple an acyl chloride forngg_by the reaction of the acid and
an inorganic acid 5 chloride, for exanple thionyl chloride; a m xed
anhydri de, fqr exanple an anhydride forned action f t he,ac th
a chl or of oﬁﬁawgﬁ’é)f% %‘Q’Y?%’&%‘Bt CXFIRIE SR Myé:a&p Mf toﬁa%ﬁrog BQvR: 5 eﬁ?ﬁlmffg
such as 1, ensAl RPN bt imBiHg AZ0H Sanfple BéizyY CTIRSdPotediitin @HATRINS f&thE8b&Ve
formed by tﬁ% reactlgﬁr;\y og'h?he acid and a” phenol é?)guch as pent afl uor ophenol ,
an ester s tpccttecstmgpgmm;zsfdeumsmﬂyefaw with itlid choizanfgirateeting granp.alTbeh dor suoiplas
N- hydr oxybenzotri azol e or N- 10 ?(Sysucm ni m de; an acyl —azide. for

exanpl e an 2HZAFHSEPYR HHeh appn elkang ;9691 KyeArbenyd 8&&P0Pf§ﬁc?r%‘>ﬂ ZIOURDAL BEN as

'(tj Ihgh(raggl:t I on gﬁr an acl dﬁe‘rﬁr}lﬁ g&yignl ﬁ@ﬂsags?ﬁtaggrbﬁﬁﬁﬁlagﬁgsa p)ég%%a %ﬂﬁéﬁqe

t he produciforodxairpie lHithimh bOsoddim hpéroxided Ainativedr fioghyl gl sack bs & gert-
N, N - di cycl ohexyl car bodi i m de or
N ( 3- di met fytoxyearbemd gyqup-mey be repoved; fop axamplacby treatment with appidable aeidisaeh i s

| d f h f
exanpie. "o BERFHBe Winbfe bR PASPRRSTaRA Bt i dhARle SRRRE e hy s oxi de
or hydri de arfigfetR%5abshys gfbu%h@laamwﬁloxpemﬁwtg%@@mboaawno&@df&m

et hoxi de, potassi um but oxi'de. sodi um hydr oxi de. "pot assi um hydr oxi de. sodjum
hydri de 0 epamplesbyhydrpgenation over accathlyst ley¢heas pabdladivnhbanearboor ordyamesitment

ns. tor ex Bl LR ECxSe bondnaain P RetAHa AR ors e, Sion @ Vergyl”"
4-di met hyl qﬁgﬁfﬁg}ﬁﬁfo%ﬁﬁy h%&ﬂoﬁéd'é?ﬁl)ﬁ‘mr&ea cARYRRALH E@pé?fadlum-on-cafbon. A syitable

di azabi cycl o['5, 4, 0] undec he reaction Is also preferably carried out

i n a suit allternaties proswting ptouprfoa primaty, arhino gecngnisl for eedrhyleca phthhlogl grbep

chl orof orm carbon_tetrachloride. tetrahy drofuran 1, 2- di met hoxyet hane.
N, N- di met hwffl %Waéemw% |tFP@ETH§maYb‘8¥%Ih? &)élamm%‘ewaﬂwer ol i di n- 2- one,

di net hyl §5_J§l@gt 0&,%@6%;})@@2&9% ﬂpﬂh%drﬁzx%é tenperature in the range, for

exanpl e, veni ently at or near anbient tenperature. A

sui tabl e prot ect i Aguigatdeproteting @graip fopa bydmdkk gkaip iBoogenple San 49t gphfore,
an acyl group, for exanple an al kanoyl group such as acetyl. an
al koxycar b@ﬁwp@ﬂ@@%anpﬂrgremwh@sacwt ADRYRYA EHRy [Or CXRRD £RIn9n arpr

tert-but OX%%&%B@YEO%)?HJP bxﬁﬂple benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
20 group such as an alkanoy! or an aroyl group may be removed. for example, by hydrolysis
with a suitable base such as an alkali metal'hydroxidc. for example lithium or sodium
hydroxide. Alternatively an arylmethy! group such as a benzy] group may be removed, for
example. by hydrogenation over a catalyst such as palladium-on-carbon.
A suitable protecting group for a carboxy group is. for example, an esterifying
25 group. for example a methyl or an ethyl group which may be removed. for example. by
hydrolysis with a base such as sodium hydroxide. or for example a tert-butyl group which
may be removed, for example, by treatment with an acid. for example an organic acid such
as trifluoroacetic acid. or for example a benzyl group which may be removed, for example.

by hydrogenation over a catalyst such as palladium-on-carbon.
30
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-14 - arylwebdiessycar bonyl group, for exanpl e benzyl oxycar boREI/GRAS0ZH,, oy |
group, for exanple benzoyl. or an arylnethyl, for exanple benzyl. The
deprotection conditions for the above prgisecti ng groups necessarily vary
with the choice of protecting group. Thus, for exanple. an acyl group such

| k I Kk b - d
For oxampl® by Ty RroRpiaior o cibelpaf i BEBlln W AUBLTRY; R b SR

hydr oxi de py i re8XHP knvenidhtiy ih He prestind@bhy sitibl deouphhp apaat dfveaompounday|
group such”as a tert- butoxycarbonyl group nmay be renoved, for exanple, by
t r eat ment tivi fobmaladliV):abl e aci d such as hydrochloric, sulphuric or
phosphoric acid or trifluoroacetic acid and an aryl net hoxycarbonyl group
such as a benzyl oxycarbonyl group may be renoved, for 10 exanple, by

hydr ogenati on over a catal yst _1a8s hlsadHum on- ¢ on, or by treatnent
wth a Ew’ s acid for exarrp?écglgg@nrd'?lr-ﬁ?g{)t% I uoroacgygt e). An aryl nethyl,
such as benzyl may be renoved by hydrogenati on over a catal yst such as

pal | adi um on-carbon. A suitable alternative pratectin roup for a primry
am no gr oyherein Zrigp displaesalde g@%hmlwmwdﬁf\ﬁwmag‘éﬁ be renoved by
treatment with an al kyl am ne. for exanple 15 di net hyl am nopropyl am ne, or
wi th hydrazine. A suitable protecting group for a hydroxy group is, for
exanpl e. an acyl group. for exanple an al lgaagyl group such as acetyl-. an.
aroyl group, for exanple benzoyl, or %G_Q&QI th group. for exanple |
benzyl. The deprotection conditions f t\ve oV rotecting groups wll
necessarily vary with the choice of proted&sBg group. Thg§) for exanple, an
acyl 20 group such as an al kanoyl or an aroyl group may be’renoved, for
exanmpl ejo by hydrolysis wth a suitable base such as an al kali netal
hydr oxi de, for exanple lithiumor sodium hydroxide. Alternatively an

aryl met hyl gr oupAsutblesalae fenrthy displagesblerasoupd isefayesampleon halogemd er by

oY of ot | ngEPBRHoRY BrckPe B s opep SPlgrd, Do 17 oy op draP sy
group. for, nple a nmethyl or an ethyl group which may be renoved, for
exanpl e. 6% ydrol ysi's with a base such as sodi um hydroxi de, or for exanple
a tert-butyl groApuitable ncageyt foetheawnpkbng reéactiorewherpZas a hylogesaonariphomyldxyan
acid, f ?Sr ' g?é\?pnl]g! teor %Qarg{)l%? Q L\ﬁta%fei l;jasg.uf%p example, an alkali or alkaline earth metal
carbonate, hydroxide or hydride, for example sodium carbonate. hydroxide or hydride, for
example sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide.
sodium hydride or potassium hydride. The alkylation reaction is preferably performed in a
suitable inert solvent or diluent. for example N,N-dimethylformamide.

20 N,N-dimethylacetamide. dimethylsulphoxide, acetone. 1.2-dimethoxyethane or
tetrahydrofuran. and at a temperature in the range, for example. -10° to 150°C, conveniently
at or near ambient temperature.

An analogous procedure may be employed for the preparation of those compounds
of the formula (I} wherein T, is CH and X, is a group of the formula S.

25 A suitable reagent for the coupling reaction of the alcohol of the formula (V)

wherein Z is a hydroxy group. where the hydroxy group is converted in situ to a displaceable

group as defined above, is, for example, the reagent obtained when said alcohol is reacted

with a di-(1-4C)alkyl azodicarboxylate in the presence of a triarylphosphine or



as trifluoroacetic acid, or for exanple a benzyl group which may be
removed, fwooesestpl e. by hydrogenati on over a catal yst suchPg¥/GB98/02210
pal | adi um on-carbon. 30 WD 99/ 06371 _

PCT/ GB98/ 02210 - 15- (b) For the produgdion of those conpounds of
formula | wherein T[err] is.CH and X[err] 1s O by the reaction,

f ﬁg\/? glr (ranr}ftléi)-/((l:—t{]g)?x{fcglp%%g}?lggg%orogxa?np?euxlwgtﬁ%Lle(%hﬁoa%gcliilcgl%oﬁ gtrg:tih tl?g pr%secn%g%?und of
Z_CH(R[err. .y X[ e - . . i o .

di spl ac eab‘%%hé{?%}gsp%kig E‘t Jé(b?{cﬁ n%ﬂodushlaé%’f Fl?l]ca) rrar?ﬁ}lgn és\gr:@%aew F&klf%ﬁ%%slgi%t %llz)t Ia%le
val ue for inbe selivept cadiiabntefop eratiplé acetoné, dr2-dhasthbeyetizanb ak typahpdwfuran, and at
sul phonyl oxy group. for exanple a fluoro, chloro, brono, nesyloxy, or

4-t ol yl sul disepgraswg igthsupngeafarsxamples 10elRANE. corvenisatly ghipn Reag amdEdE i on

when Z i hal ogeno or sul phonyl oxy 15 group is. for exanple, a suitable
base, fo? %Q%ﬁﬁﬁg? an al kali or alkaline earth netal carbonate, hydroxide

or hydride,. for exanpl e sodi um carbonate, hydroxide or hydride, for exanple
sodi um car bonat e, potassi um carbonate, sodi um hydroxi de, potassium

{ hydroxi de. (c3odi ufohihdpretiuction pHthass campounds iofl ornmibae(Ihwagten Toia N aedkbXiisn i s
preferably formed, in a suitablg [nert solvent.or di nt. for exanple
N, N- di net hgﬁmnléﬁf"dié’.‘m‘foa’m“ﬁ'ﬂ‘? H’E? k?Pé@@tpﬁﬂ?cgg%fodﬁana[éy ‘sul phoxi de,
acetone. 1, 2-di nmet hoxyet hane or tetrahydrofuran. and at a tenperature in.
the range. for exanple. -10 to 150[err]C, conveniently at or near anbient -
tenperature. An anal ogous procedure BgBbe enpl oyed for the preparation of
those conpounds of the formula (4 er?’.n.d’bp{rr] is CHand X, is a group
of the formula S. 25 A suitab e feagent “for the coupling reaction of
the al cqfgol of the formula (V) wherBrz is a hydrfg(p; group. where the
! hydroxy group is converted in situ to a di splaceabl e’group as defined
above, is. for exanple. the reagent obtained when said al cohol is reacted

with an amine of the formula (I1) as defined above.
Any reducing agent known in the art for promoting a reductive amination reaction
may be employed. A suitable reducing agent is. for example. a hydride reducting agent, for
15 example an alkali metal aluminium hydride such as lithium aluminium hydride or.
preferably. an alkali metal borohydride such as sodium borohydride, sodium
cyanoborohydride, sodium triethylborohydride. sodium trimethoxyborohydride and sodium
triacetoxyborohydride. The reaction is conveniently performed in a suitable inert solvent or
diluent. for example tetrahydrofuran and diethyl ether for the more powerful reducing agents
20 such as lithium aluminium hydride. and. for example. methylene chioride or a protic solvent
such as methanol and ethanol for the less powerful reducing agents such as sodium
triacetoxyborohydride. The reaction is performed at a temperature in the range. for example.

10° to 80°C. conveniently at or near ambient temperature.

25 (d) The reaction of a compound of formula (VII):

B—B Vi)
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with a di-(1-4C)al kyl azodi carboxylate in the presence of a
triaryl phoN@BY/AB7br WD 99/ 06371 PCT/GB98/02210

PCT/ GB98/ 02210 - 16 - tri-(1-4C) al kyl phosphi ne, for exanple with diethyl
azodi carboxyl ate in the presence of tri ph#hyl phosphi ne or _

tri butyl phosphine. The reaction is preferably perforned in a suitable inert
sol vent ory(l LeNlsa éigft;la@t?ﬁﬁ%&ﬁﬁ%%%alol wathCn R4 D e FERGHIR e F heterocyclic
tetrahydro‘?’uran, and at a tenperature in the range, for exanple, 10 fo

80[ err] C, mgnxersuitableyacavated derbvativesiinckude nietdliset dervatives, sich as withaind drdin.
production of those conpounds of fornula (1) wherein T[err], is N and X err]

i § CH( R erand)boranecderivativas; heastivated éwi\@ativa%ﬁb%*sr% R AGE reastedvith v ) -

10 with ' f L)1 i '
agent inoviehoie ST I (VPG SR bRS bouktBE irE Z56a RS Foud Bl R0 E
enpl oyeds #ofidl drafildio a8 uelNe. SGiRiMly the redPon X advillySed ? tiedsfladteansRiduGldte g
agent, for 15 exanple an alkali netal alum nium hydride such as |ithium

al um ni um gt catalyst; sughrastpatiadiig , eagy tetrdkad (triphemalphiospling)dralladivanu@® as

sodi um bor ohydri sodi um cyanabor ohydri de, sodi um,trj et hyl borohydri de..
sodi um tri net -hox%t‘ff'&?ﬁ&yﬂ& lﬁbypffﬁﬂgg”c}gﬂﬂﬂgt‘gicﬁﬁté‘lr{:?){bj‘f)gﬂ%kfieoaﬁedgou‘f?ea eact®n
i s conveni gpkdiNinB e [18'BIEE abdvated b HaRliBed Ave, SOl vent or diluent, for
exanpl e te(f%r?la%:ylggof'urgnmarald (f?eet hyl etlh%r for the nore powerful reducing
agents 20 such aCompoundsroffommala (Wil)met suitkble fondor thisrmethadrpteahoseewiigh eomtain
chloride or a protic solvent such as nethanol and ethanol for the less |
power f ull Or kalo subigtueptsAsAsBef e sodi um tri acet oxybor ohydri de. The reaction

is perforned at a tenperature in the range. for exanple, 10 to 80[err]C.
conveniently at or near anbient tenperature. 25 (d) The reaction of a

conpound ofe)f or MByefotrMidg A rin@rdnlcompounds of formula (VII). wherein Z is a functional group
capable of cyclisation. Suitable reagents and conditions are described below in the

preparation of compounds of formula (X) by cyclisation.

15
® For thé production of compounds wherein T, is N. the reaction of a compound of the
formula (VIII):
BB, (vt
A H—X—T,R)-L-NH(Ry)
BB,
20

with a compound of the formula (IX):
Z-X>-Q  (IX)

25 wherein Z is a displaceable group for example chloro, under conditions similar to those of

process variant (a) above.

(g) For the production of compounds wherein T, is N and X, is SO or SO,, the reaction

of a compound of the formula (1I) as defined above:
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-17- whemnedso/is3vs a di spl aceabl e group such as hal o, with BRT&RIBOZAL(
derivative of heterocyclic ring A Suitable activated derivatives include
met al i sed derivatives, such as with zincigpr tin. and borane derivatives.
The activated derivative of heterocyclic ring Ais reacted with a conpound
of forrrula(VI to effec ss~coupling where Zis a halo group, such as
i odo. Wc?rf(sh #? E‘Ié@ate Swtably the reaction is catal ysed by
use of a tranS|t|on state netal catgg , such as palladium e.g. tetrakis

(triphenyl phosphi ne) palladi um &p_)_z< ﬁ—Zﬂ) zl y it is possible that ring
A contains the displaceable gro N\and/t h K g containing Blerr] to
Blerr] is activated, as described atByd, Conpouz@g of formula (VII) not
suitable for for this nethod are those which co in 10 hal o substituents

on A B, Alerdih 9gs]one Q)‘?%wo and Pis F%ﬂﬁgab@g%}%@é Qigc%é?cgﬁ%kiﬂgt% Rhvdrffonntl a

(V). V\/nereln I's a functiona | isation. Suitable
reagent s catplimposnatiditions ssimiler wethose dfgrtodesh eariam (4)ebope.epar at i on of conpounds
of for rruI a (X) by cyclisation. 15 (f) For the production of conpounds
wher ei nd Tlerr] is N the reaction of a conmpound of the formula (VIII1):

[err] 20 th a 9 f ; AR ein
is a dl(}é\%l ace% ]gel:B g‘%@%@%ﬁ%ﬁ% e cC %L%%cor?ﬂé%efoc%égarﬁ %hgbgeigrni‘gﬂfe

t hose of RrRCOIMoi¥H! ntHods ahaldBesao thékk describedlin pRtesy Wiiiafitsi(8)) (Ofand ¢fyForsnds

- wherein T[err] is Nand Xerr] is SOor SJerr], the reaction of a conpaund

of the fqrepariag(he B-%sTdatoiednapbe employedyD 99/ 06371
PCT/ GB98/ 02210 - 18- with a compound of the forrmula (X):

10 (1) For the production of compounds of the formula (1) wherein X, is a group of the
formula SO, SO,. wherein the ring containing B to B4 bears a 1-oxothiomorpholino or
1,1 -dioxothiomorpholiné group or a substituent which contains a (1-4C)alkylsulphinyl,
(1-4C)alkylsulphonyl, 1-oxothiomorpholino or 1.1-dioxothiomorpholino group, wherein X, is
a group of the formula SO or SO, wherein Q bears a (1-4C)alkyIsulphinyl,

15 (1-4C)alkylisulphonyl, phenylsulphinyl, phenyisulphonyl. heteroarylsulphinyl or
heteroarylsulphonyl group, the oxidation of the corresponding compound of the formula I
wherein X, X, or both X; and X, is S.

A suitable oxidising agent is, for example. any agent known in the art for the
oxidation of thio to sulphinyl and/or sulphonyl. for example. hydrogen peroxide, a peracid

20 (such as 3-chloroperoxybenzoic or peroxyacetic acid). an alkali metal peroxysulphate (such
as potassium peroxymonosulphate). chromium trioxide or gascous oxygen in the presence of
platinum. The oxidation is generally éanied out under as mild conditions as possible and
with the required stoichiometric amount of oxidising agent in order to reduce the risk of over
oxidation and damage to other functional groups. In general the reaction is carried out in a

25 suitable solvent or diluent such as methylene chloride. chloroform. acetone, tetrahydrofuran
or tert-butyl methy] ether and at a temperature, for example. at or near ambient temperature.
that is in the range 15 to 35°C. Suitable reagents and conditions are described in, for
example. Page G. O.: Synth. Commun. 23. (1993) 6. 765-769. When a compound carrying

a sulphiny! group is required a milder oxidising agent may also be used, for example sodium



[err] wherein X is one or two and Z is a displaceabl e group;_under
appropri atwooRedht i onal coupling conditions, simlar to th(?@"%?”fﬂza{:oess
variant (a) above. 5 (h) . For producing conpounds of formula | by
coupling T[err] to Qand thus preparing the.- T[err]-Xerr]-Q noiety,

met hods anal ogous to those described in process variants (a), (c) and (f)

for preparjin - rL: TR A r
e b oo bl e BB S SR SP B G e b
the fornmul @i156k apyrbélated thathdietiatohtipund 60 tedoimulail rgnBinng d stiph&fyd iprdupiear s
a 1-oxot hi onor pholino or 1,1 -di oxothionorpholino group or a substituent

whi ch cont ziqniseds iy may by gbteyned Hypwidation of theeyregsponding pHphipy]l compound as well

- oxot hi onor ino or 1,1 -dioxothio hol i no _gr ou wher i n . rr]. is a
aroup of | CHCEF Rrraelite teelimepuifio iR <efpetbd b piniatamich Eidini oyl
15 - (1- 4CxabKgen WtIRIhps ([eaﬁr%l AYinhs Eyﬂidynpa% OBl PRGWltable intermediates for
het er oar yl sulphi nyl or "het eroaryl sul phonyl " gr oup, t'he oxidation of the
cor r espondihigprooess stepdunless deddtmmmflsach gronps sidesid¢drr], X[ err], or both

X[err] and X err] is S. A suitable oxidising agent is, for exanple. any
agent known in the art for the oxidation of thio to sul phinyl and/or

sul phonyl, for e@mﬁcﬁmdmﬂflfo?&%& Qﬁv@i‘égg?&ﬁ\lw e Qrercgtﬁg;ﬁtfb féaction of a

3-chl oroper oxybenzoi'c or peroxyac an “al kal per oxysul phat e

(such as pedmpaindrofbe forynun@&Y| phate). chrom um trioxide or gaseous oxygen
in the presence of platinum The oxidation is generally carried out under
as mldlfnditions as possible and with the required stoichionetric anount

of oxidising agent in order u ri sk of over,,0xidati on and damage
to other functional groups. ff”ﬁ“‘éi‘ﬂé‘ﬁ@ﬁh{g e reaction iéX arried out in a 25

sui tabl e solvent or diluent such as nethylene chloride, chloroform
acetone, tetrahydrofuran or tert-butyl nethyl ether and at a tenperature,
f or exanpl whezgin Biis aprotectingigsoup. vathpeeampouad of iermuls (139). asdefingd gbovies in an

35[err] C. Suitable reagents an ondi tions .gre ,described in or exanple.
Page G O, AR TSRO oS oAb AR B RE A e Vi AL OATE Peng
a sul phiybrEcep grdup. A8YdERIDInE oMpotRs SPForthSiatl) AESHe Jreparéd FanlfalbpBts
for exanple sodiom ~ WO 99/06371 .
PCT/ GB98/ Ofidhfer-ak @escribed above in methods (g) and (h).

Compounds of formula (IV) may be prepared in an analogous manner as described

for the preparation of compounds of formula (II).
Compounds of formula (III) may be prepared by the coupling of a compound of

20 formula (XII). wherein Z is a displaceable group. preferably halo.

with an activated derivative of the heterocyclic ring A via a coupling reaction as described in
25 method (d) above. Ideally the reaction is catalysed. such as with a palladium catalyst.
Suitable reagents and conditions are described in a review article Harvey R.G. Organic
Prepeartions and Procedures International. Vol.29,(1997). 139.
Activated derivatives of heterocyclic ring A include metalised derivatives, such as

with zinc or tin. borane derivatives and stannyl derivatives. Formation of the activated form
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or potassium netaperiodate, conveniently in a polar solvent such as acetic
acid or ethawlossitt will be appreci ated that when a conpoundP@¥/GBA¥0324¢ nul a
| containing a sul phonyl group is required, it nmay be obtai ned by oxidation
of the correspondi ng sul phinyl conpound aggwel | as of the corresponding

t hi o conpound. Those conpounds of fornula |l mhich contain 5 oxygen labile
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(XI) wher etanditiorns are fdesotibed inBhikarady. etwl.t ChemcBharou Bollaf33{ binn4 - ‘UGX) as
defi ned above i n an_anal ogous_nanner as_ descr | bed 3 é ngé g(h)f
above, and(988%Sgndeshetp J ehalvilirirarerycles, ¥pbibNg- -hg?sé 0 §94) An 0
compound I anal ogous nanner as
de;n(::)ri be§ %vgreg#%éﬁ1 0&$y§%%3p§?ﬁ?§9&@ﬁﬁds of ?orrml a (V) may be

prepared in an aﬂﬂk@ﬂmﬁél und$ ofl &Rl EH ) by YelRepirépby firindmp Afrings on
conpounds of fornul a ounds of fornula (I Ié may be prepared bg
the coupl i ngnmumlss»éﬁqmuhm%lﬂ) cYodisatiomreastion. whmen if aiumcgloaalogrgm Isl e

et or ocycl PEORIRTIOR viuinobtastls et dreatiied B Combera)

{ above. |deg|ps5o5h@96SRFERBaMS, T€ABAIL YORIN, SULC MR S40MsB807 (PFi6) adiffiRan, K R..

catal yst. Stitable reagents and conditions are described in a review
articl e Halv@ng. Rh&Gn.,Q8gpl812, H’%ﬁazd?aimssosGamzPr@uedlhﬂabs_ﬂ mﬂé‘?ﬁldi%ﬁhahd

Vol . 29, (1997 Act i vat t h | A i ncl
[ et ai s(ed hitsth G HeisiiryebHoin 5ol o) o roptetores Gble L pn bt

st annyl %ﬁgﬁ Pégrénalg% N eh%om@ac%l%g én%td%g AiRdTh Zha¥VPE B6.7 1

PCT/ GB98/ 0 esire |s typi cal y su stitution reactions. The

T act i vat i ngJglematpcyichic a0kkan.; 28, Gm(YQ%gaanpkngeImEtﬂ .Builk hkm. Seavbng _gr oup °

or atom such as halo or triflate. Suitable reagents and
767-768 (1987).

15 Compound's of formula (XII) may be prepared via ring formation. such as described
in Church R. et.al.: J.Org.Chem., 60. 3750-3758, (1995) and Falck-Penderson M.L. et.al.;
Acta Chem. Scand., 47. 63-67. (1993). Compounds formed by such reactions are also
suitable starting materials for preparation of activated derivatives of the heterocyclic ring A.
as described above.

20 Compounds of formula (V), (VI) and (X) may be prepared. in an analagous manner
as described for preparing compounds of formula (111). and if required with the use of
sﬁitable protecting groups.

- Compounds of formula (VII) wherein T; is N may be prepared by the reaction of a
compound of the formula (XIII)
25
ZB-X;-T (Ry)-L-NH(R3) (XIII)

with a compound of formula (IX), as defined above, in an analogous manner as described
above in method (f).
30 Compounds of formula (XI1I) wherein Ty is N and X, is CO may be prepared by

the reaction of a compound of the formula (XIV)



conditions are described in Shikara M et.al.; Chem Pharm : 11),
4755- 4763 WAWBP71 Sandosham J. et.al.; Hetrerocycles, Vol. 3‘?EK%(¥B%I,O§2§§01,
(1994); and Salanoto T. 5 et.al.; Tetrahedron; Vol.49, No.43, 9713-9720,
(1993). Alternatively conmpounds of fornmu21¢111) nay be prepared by form ng
A rings on conpounds of formula (X I) by cyclisation reaction, wherein Z is
a functional group capabl e of hgat ui tab eagents and conditions
are described in Bredereck H. }gqgir%)%ngR 5)6?8 1505{.2[(\!1)963); Fuchigam, T.,
Bull. Chem Soc. Jpn.. 49, p3607, (1976); Huffman, KK R. 10 J. Org. Chem,
28, pl812, (1963); Palusso, G, Gazz. Chim ltal., 90, p1290, (1960Q) and

Ai hswor t h veherein whendags fH theaPeis;H onwhem Fgis N thengh is @P@%&@%gr W% for

synthesis of stagti i in such cyclisation reactions are described
in zhang W@p°8{‘&§f{;}‘%f%‘ﬁér(%é@clic. Chem : 28, 673, (1991) and Kosugi. M
et-al.. 8ull. Chem Soc. Jpn., 60, 767-768 (1987). 15 Conpounds of
formula (XII) nmay be prepared via ring formation. such as described in
Church R et.al.: J.Og.Chem, 60. FB3758, (1995) and Fal ck- Pender son
ML. et.al.; Acta Chem Scand., \63- 7._.@@93). Conmpounds formed by such
reactions are also suitable startin E_BZeri al ¢ for preparation of activated
derivatives of the heterocyclic ri ngBZ\. s descrppeyl above. 20

Compounds of fornmula (V), (VI) and (X) may be prepared in an anal agous

manner as described for preparing conpounds of formula (111), and if .
required with the use of suitabl.e protectin r oups ounpds of farnul a
(Vi1 wheriaian apfigepys mannet i geigubed lohribnd B DAt PRLaRERRY Bsr s o
t he formul : : ; 1 5 rr]-NH(Rerr]) (XI11)
with a cor%gunéﬁ%%o%g'rﬁcghgﬁi ?‘%?ﬂeéﬁ%ﬁlé%gtdg? i n an anal ogous nmanner
as descidbed aboCenipounsds dfcfdrratla.(XB) wherein T CisrGidand X1df Of mayrbe argpxied By

wherein T[err] i.s N and Xerr]_ is Cogﬁy be prepared by the reaction of a

. ]
conpound dhe répstion phy rempoynd) of formpladgMib371
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Z-CH(R2)-L1-T2(R3) (XVI)

15 wherein Z is a displaceable group with phenol in an analogous method as described in
method (b) above

Compounds of formula (X), where x is 1 or 2. may be prepared by oxidation of
compound of formula (X). where X3 is S. in an analagous method as described in method (h)
above. Suitable reagents and conditions are described in Newman. M.S., et. al., Organic

20 Synthesis. Vol. 51, p139. Methods for preparation of the thio analogues of Q are described
in Kharasch, N. et. al., J. Am. Chem. Soc.. 73, p3240, (1951).

When a pharmaceutically-acceptable salt of a compound of the formula 1 is
required. it may be obtained, for example. by reaction of said compound with a suitable acid
or base using a conventional procedure. _

25 * When an optically active form of a compound of the formula I is required. it may
be obtained, for example, by carrying out one of the aforesaid procedures using an optically
active starting material or by resolution of a racemic form of said compound using a

conventional procedure. for example by the formation of diastereomeric salts, use of



-21 - HN(Rlerr])-L[err]-T[err](Rerr])P (XI'V) wherein when T2 is CH
then P iswbosneshen T2 is Nthen Pis a protecting group, WPCA/GBI®AF8uNd
of the formula (XV) 5 [err] in an anal ogous manner is described in nethod
(a) above and subsequently, where P is a gpyotecting group. effecting
renoval of the protecting group. 10 Compounds of fornmula (XI11)

wherein T[err] is CH a Xerr] is Om are the reaction
conpound [ rargtogrrph ‘Gi&ﬂ%i' q%eﬁlq]@ﬂ[’%rF‘P}‘)“S{’lgé’ﬁ‘F‘p{lWF R %@Wf‘f procesie%\ﬂr%y 15
wh Z I t hod
focer | beq Aiditdh Ot BRIBRES Bicka Gl 0 AEStadal 20 SRAI 0BOUS TELROS B9

may be prepared Ay sawiddatvionslpfthe compumtisaf thofomiiia I(aX& inhibijorsioEthe e)({zymc]
is S in an anal agé)us nmet hod as described in nmethod (h) above. Swg&%
ic 20

reagents dmatosekdi khesitectsraf this inhibibien may bedamensirpied usingione g morgp

Synt hesi t r prepar ation of the thio anal ogues of
Q are dei@ﬁ”@%‘gqécqiﬁléegasse%ﬁﬁqﬁp 'Z?ée? . Am Chem Soc., 73, p3240,

(1951). When a pharmaceutical | y-accept abl e salt of a corrpound of the
formula | is required, it may be obt a| ned for exanple. by reaction of said
conpound va)th a Hleasurping ) g a conventi onal procedure 25

W L1y active farmof .a | d,
't may be o M&ggwéﬁt@ﬁ%ﬁ%ﬁwdwﬁ%ﬁ ﬂb st Kl Feral; I AiBHICHER
procedur es;gegi 75 B2 § A, k%e?e%&'x)éﬁoﬁé e&ﬁceﬁwad&%%mést %mﬁ%ﬂd‘%ﬁ@ﬁi&&él%ﬂ of

a racenmic formof sald compound Using a conventional procedure. for exanpl e
by the f0rimatgHinS baffel contadmiag Ge5% of a polyethylae gycol (PHG O DERIhcubated at

PCT/ GB98/ Q2210 -22 - chronatographic.techniques, conversi using chirally
Speci 11 ¢ SEh e Bupib Epegnsa (BPObYnitaak Bd Tob Foich OIS SherRrERPEHHC gr oup

to aid sengpghdi08:2765 (KabiVitrum AB, 20 pM) is added and the mixture is incubated at 37°C for

. 20 minutes whilst the absorbance at 405 nm is measured. The maximum reaction velocity

} (Vmax) is determined and compared with that of a control sample containing no test

15 compound. Inhibitor potency is expressed as an IC5q value.

n!i b) Measurement of Thrombin Inhibition

The procedure of method a) is repeated except that human thrombin (0.005 Units/ml) and the
chromogenic substrate S-2238 (KabiVitrum AB. 7 itM) arc emploved.

| c) Measurement of Anticoagulant Activity

20 An in vitro assay whereby human. rat or rabbit venous blood is collected and added directly

to a sodium citrate solution (3.2 g/100 ml, 9 parts blood to 1 part citrate solution). Blood

plasma is prepared by centrifugation (1000 g, 15 minutes) and stored at 2-4°C. Conventional

prothrombin time (PT) tests are carried out in the presence of various concentrations of a test
compound and the concentration of test compound required to double the clotting time,

i 25 hereinafter referred to as CT2, is determined. In the PT test. the test compound and blood
plasma are incubated at 37°C for 10 minutes. Tissue thromboplastin with calcium (Sigma
Limited. Poole. England) is added and fibrin formation and the time required for a clot to

form are determined.

d) An ex vivo Assay of Anticoagulant Activity




As stated previously, the conpounds of the fornula | are inh%&l%i&%@ 9& t he
enzynme FacWQ99%637IThe effects of this inhibition may be deno 2% ng
one or nore of the 5 standard procedures set out hereinafter:- a)
Measurenent of Factor Xa Inhibition An in-23tro assay systemis carried out
based on the rret hod of Kettner et al., J. Biol. Chem, 1990, 265,
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di ssol ved 1 er contarning O 5/0??lla pol yet hyl ene gl ycol

(PEG 6000) Wiglar ragl batvatioad tidé$ therdaGenadimalsare andeathetisedXBlood iDéhllebied aad BiT.
0.3 m) for 15 m nutes. The chronpgenic substrate S-2765 (KabiVitrum AB. 20

[6rr]M is ¢oagulgtionasspyranalogoys o these ﬁ%seah@%hpr@rpbgf?ree%rrp@#we 90 ni nut es

whi | st the gbsorbgnce ﬁi Fl 2 l mum reaction velocity
(Vmex) is d&t er m %MM&? 1 OIQ vt rol sanpl e containing
no test 1§ TIGORMHUS Eormlatibh B in@hcddqls ﬁ%ﬁ ArfalcpoRs ARURA B8 shadedcebed by Viopkle. b)

Measurenment of Thronbin Inhibition procedure of nethod %V i's repeated
except t hatetrﬂrnimgmh:&m 09&@15_4%99-4/1&1 A graoup ohaldenley Fovke ustarsmtsss rate
S- 2238 (Kabi Vit err, are nmpl o e of ..
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venous bl ooghd e iBbleakies &e%&@e&ed 7%5 8t Yol die 30k Vehla Ch@L erap! uti on

(3.2 g/100 9 parts blood to part citrate solution). Blood plasnma is
pr epar ed bycmmuumdﬁmgxhhmmnerédﬂﬁfhvgnoﬁﬁr of orallp st amappropriatel tiate tReréffeartistle
Conventiqgnal prothrombin ti tests are carried O@(ﬁ, in the pr sence of

vari ous éeﬁémb%&lrs&\ﬁ&%#l/hgﬁé@ém@rﬁ%smaHmuslﬂér\%he 2ftgr { G ecen St-éfdﬁ“’vo
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are i ncubat géhds tBe [igated Gsdueris dxbisedrintdaRe thiombutetheRIMIEIONAtES, sttt dnd
calcium (Sigma Limted. Poole. England) is added and fibrin formation and
thetlrreretmllghédjfor a clot toformare det er m ned. d) An ex vivo
Assay of An coag st

PCT/ GB98/ 92 0 - gvenously or

orally td°a group of Al derI e Park
Fasted male Alderley Park rats (300-450 g) are pre-dosed by oral gavage (5 mls/kg) with

compound or vehicle (5% DMSO/PEG200) at various times before being anaesthetised with
Intraval® (120 mg/kg i.p.). The left jugular vein and the right carotid artery are exposed and
cannulated. A 1 mL blood sample is taken from the carotid canular into 3.2% trisodium

20 citrate. 0.5 mL of the whole blood is then treated with EDTA and used for platelet count
determlnatlon whilst the remainder is centr1ﬁ.1ged (5 mins. 20000g) and the resultant plasma
frozen for subsequent drug level, ﬁbrmogen or thrombin antithrombin (TAT) complex
determinations. Recombinant human tissue factor (Dade Innovin Cat.B4212-50),
reconstituted to the manufacturers specification, is infused (2 mL/kg/hr) into the venous

25 canular for 60 minutes. Immediately after the infusion is stopped a 2 mL blood sample is
taken and platelet count, drug level, plasma fibrinogen concentration and TAT complex are
determined as before. Platelet counting is performed using at Coulter T540 blood analyser.
Plasma fibrinogen and TAT levels are dertermining using a clotting assay (Sigma Cat.880-B}
and TAT ELISA (Behring) respectively. The plasma concentration of the compound is

30 bioassayed using human Factor Xa and a chromogenic substrate S2765 (Kabi), extrapolated
from a standard curve (Fragmin) and expressed in Anti-Factor Xa units. The data is analysed

as follows; tissue factor-induced reductions in platelet count are normalised with respect to



Wstar rats. At various tinmes thereafter aninmals are anaesthetised bI ood

i s col | ecmwal9m06d71PT coagul ati on assays anal ogous to those RCSHEBRY Q?

her ei nbefore are conducted. e) An in vivo Measurenment of Antithronbotic
Activity 5 Thronbus formation is inducedpgsi ng an anal ogous nethod to that
descri bed by Vogel et al., Thronb. Research, 1989, 54 399-410. A group of

Alder| ey Park Wshal, Eahealfa gaa%as,m,tp%&%e@ga LB bR LR b

expose t h&™S; vei‘nsrare rigate | '00se sutures
are | ocat gtiuctd thrémbodaspenid Whdtcdngarédioevehidle wedtad s@ivals. KesthpOaidp arenuttive
adm nistered intravenously or orally. At an appropriate tinme thereafter

ti ssue 10ifithexeribsoptistivally sigaificant (p] 0. Q@)lnhlbltmmfmlgtréﬂé@ thrombaorytqpgaial ar
vein and, after 10 seconds, the two sutures are tightened to induce stasis
within the ligated portion of vena cava. After 10 minutes the |igated
tissue ig exci Seﬁt Bsirai n#&unngfiﬁwtfbﬁﬁ@hm b%ebss&ln@h?% thR!fenéwihgand

wei ghed. (f) D| ssemi nated Intravascular Coagulation in vivo activity
test 15 Faenmltraad)ﬁsoﬁddwsetslmw Rastione af she( 00 456 a)fo a):e pre-dosed by oral

gavage (5 ms/kg) with conpound or vehicle (5% DV5 0)  at vari ous
times before bei®e Bnksofattrsi® Ritbhrange amml?]o({ 5@%? h%{},kg i The

| eft jugular vein and the ri carotid arter XRosed and cannul at ed.
A 1 nmL bl ood san‘ﬁF‘g’ gé %’anofﬁéarﬁﬁlF&rF e&&ﬁﬁﬂﬁﬁﬂﬁmo 3.2%trisodi um
20 citrate. 0.5 ni bIoo |sth t wi th EDTA and used
for platel et coufftt Cﬁe?t?ﬁ?-mf‘ tﬁ%“’%ﬁ?l ot SXamp ?é):TL“Sﬁ “is centrifuged (5.
mns. 2{009) angciP&ink s 4 kit fhGe TR iHel 1ﬁ%éﬁ1oanBer§Li§)1§r%Q}!ﬁHta phatfadeBE!

fibrinogen or thronmbin~antithronbin (TAT) conpl ex determ nations.
Reconbi narbmipusition Wiscueomipsesa h¢emtgclindaivatveal the4ad@uls0)or ar econst i t ut ed

to the manfacture speci ficati i.s infused m_/k/hr othe nous
: 25 canul aP maceetw@mce@tahlﬁﬁ@m feof. )}néFst%}a“Pﬂc(%”l!hrﬁ %Uélcgﬁbgifsat
- bl ood sanpy %ﬁf?ﬁ:ﬁl and platelet count, drug |evel, pI asma fibri nogen
concent ratl on an conpl ex are deter mned as before. Platelet counti ng

i s perfornmed usiThg c@inpositioh eviayTte4f atform duitatdd fis @ral ust Aonexdmple amabdetn and

i TAT levels are dertermning using a clotting assay (Sigma Cat.880-B) and
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factor-induced reductions in platelet count are normalised with respect to
administration by inhalation, for example as a finely divided powder such as a dry powder. a
microcrystalline form or a liquid aerosol; for sub-lingual or buccal use, for example a tablet
20 or capsule; or for parenteral use (including intravenous. subcutaneous. intramuscular,
intravascular or infusion), for example a sterile aqueous or oily solution or suspension. In
general the above compositions may be prepared in a conventional manner using
conventional excipients.
The amount of active ingredient (that is a heterocyclic derivative of the formula 1.
25 or a pharmaceutically-acceptable salt thereof) that is combined with one or more excipients
to produce a single dosage form will necessarily vary depending upon the host treated and
the particular route of administration. For example. a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
“agent compounded with an appropriate and convenient amount of excipients which may vary

30 from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will

generally contain about 1 mg to about 500 mg of an active ingredient.
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PCT/ GB98/ 0¥Q 890632l - pre-dose pl atel et count and drug activf’F}'G&?B’%zéged as
a percent inhibition of tissue factor- induced thronbocytopeni a when
conpared to vehicle treated animals. Conp@8nds are active if there is
statistically significant (p <0.05) inhibition of TF-induced.
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activity at the g concentrations or doses In east one of the

above t estderivhtiV®ofthe foinadh I,a9r.a pHabfladehticilbi-acsaptable shlnehereufofor usein acethpd e,
0.001-25 [err]M test qbd>11.) IClerr] (thronbin), for exanple, greater than 40
[err]M t eefitregymentpf thedymarmor anemabbegly by Berap¥anmpl e, 0. 1-50 [err]M 10

di fusther f. f ' ' J i .
phar macouti car cdmbONPIaR el aslodssfs O R By bR ou R RO G Broduetan of o

formul a 3., fledRakiRA! RGOS ntCcal | y-acceptabl e salt thereof, in association
with a pharmaceutically-acceptable diluent or carrier. The conposition may
be in a form sui (@bl prodocingradifactereXa inbibitexaefidot; a t abl et, 15 capsul e.
aqueous or oily ?.ol utiaon,. suspensi on or enul sion; for topical use, for
exanpl e a cream Bl nPIRGHFINE B angroagy edr oily solution or suspension;

for nasal use, fg{ﬁ)e ﬂﬂmfﬁgaan%ﬂmﬂrdmﬁﬁt?@éff ray or nasal drops; for vaginal
or rectal use. for “exanple~a suppository; for admnistration by inhalation,

for exanpl e as a(iv)nekeyind ¥Fateok Xowidiataldibeads oamedigalpondiion; a

m crocrystalline formor a liquid_ aerqsol; for sub-lingual, or buccal use,
for exadfl e a talVket roafing a duembesds mediated dispaseon eediral grditiopc| udi ng

i ntravenous, sub a ' [ Lo avascul ar or infusion), for
exanple a steril g‘l"i;qg‘g%@ %;raa{é{aﬁggggﬁtc&fsoﬁh@?;suspensi on. In general the

above conposi ti opgiiyredatiiy BFRABESEor dinbblEANWMesviny FlctdFatBEedided RPagulation.
conventional excipients. The anmount of active ingredient (that is a
het erocyclic der ihbgtinvention alsadn¢loden d method 26 praduging an effect as defined

Brcl piont SHEBBY O BOT O A o AGEoREN 1 Ahnrd REERLRS PP PPy PISEond! ng.
upon t hg shaghinidt@ed AARskni-BR0BEA khifial Aquirtil SicR trefeHEnb hrp Effédtive Rmobff of an
exanple. a fornulation intended for oral admnistration to humans w | |
gener al | y awiveangredientrasalefimpd bereinbefor€. 5 ng to 2 g of active agent
compounded wi th g 20R 9011 818 NSO Er L S AN s S PLSRS S B
formula I will naturally vary according to the nature and severity of the medical condition.
the age and sex of the animal or patient being treated and the route of administration.

20 according to well known principles of medicine. As mentioned above. compounds of the
formula I are useful in the treatment or prevention of a variety of medical disorders where
anticoagulant therapy is indicated. In using a compound of the formula I for such a purpose,
it will generally be administered so that a daily dose in the range. for example, 0.5 to 500
mg/kg body weight is received, given if required in divided doses. In general lower doses

25 will be administered when a parenteral route is employed, for example a dose for intravenous
administration in the range, for example. 0.5 to 50 mg/kg body weight will generally be
used. For preferred and especially preferred compounds of the invention, in general, lower
doses will be employéd, for example a daily dose in the range. for example. 0.5 to 10 mg/kg
body weight.

30 Although the compounds of the formula I are primarily of value as therapeutic or

prophylactic agents for use in warm-blooded animals including man. they are also useful



30 fromabout 5 to about 98 percent by weight of the total conposition.
Dosage uniwoaoéd1iwi || generally contain about 1 nmg to abouPCIEEBRGIYP an
active ingredient. WO 99/ 06371 ,

PCT/ G898/ 02210 -25 - According to a furthgg.feature of the invention there
I's provided a heterocyclic derivative of the formula I, or a

0 1 ho. nunbRets SR TERARAS i ien R ApfcoamisR! R ob stk CRfnf e SBE ™.

of such anggapt ¥EwhoRWEsHEin ik aaao%mﬂvsﬂsierbg%ax B FOREbAPHRIAS hhvihguse

in:- (i) producing a Factor Xa inhibitory effect; (ii) producing an

ant i coagul anticoagulau propertiss) produci ng an antithronbotic effect; (iv)
treating a Factor, Xa nedi af ed diseasge or di ca] .condition: 10 V)
reating a t homilbe PO PECHB B HoEInISTAGH £ ok BRTpy ok ew iy
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met hod of thrambalytigagent,£bf @cinpls tiskit ipleschifisgeniactiedtor or derivatiestthergofordi sease
or disorder as defined hereinbefagre which conprises 15 admnistering to a
war m bl oodutepPigkinase- TBecompounds of theripwentionmaysalse be adminjstersdwith, fosrexample.
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natural |y thadiibe@aae s¢hthdsetighibiier) kntvin Rypblipfiseié Xpeat of HRnGRAI cal \
condition. the age and sex of the animal "or patient being treated and the
rout e oflOaahi-hypsrtensivoagen0 according to wel |l known principles of medicine.

As nentioned abo .compoun of .the formula, | e .useful in.the.treatnment
or prevention of @b\%\?eggwwgﬁn d?edﬁ}‘s“(?itgsgépgg? goqmwé%%?‘?teéé@ﬂ'ﬁé{:&hu fEr apy
I's indi cat §flerwie sgedd a conpound of the formula I for such a purpose. it
wll generally be adm nistered so that a daily dose in the range, for
exanpl e, 0.5 to %)Ccvapsiagotoeigreweiripdtout by reter evagoration émyvaduoraad warkdipi n

di vided doses. I n general .|ower doses 25 will be adm pjstered when a
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15 (ii) operations were carried out at room temperature. that is in the range 18-25°C

and under an atmosphere of an inert gas such as argon;

(iii) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were generally performed on Merck Kieselgel silica (Art. 9385) or
Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck,

20 Darmstadt, Germany; alternatively high pressure liquid chromatography (HPLC) was
performed on a Dynamax C-18 60A preparative reversed-phase column;

(iv) yields are given for illustration only and are not necessarily the maximum
attainabl_e;

(v) the end-products of the formula I have satisfactory microanalyses and their

25 structures were confirmed by nuclear magnetic resonance (NMR) and mass spectral
techniques; unless otherwise stated, CD,SOCD, solutions of the end-products of the formula
I were used for the determination of NMR spectral data. chemical shift values were
measured on the delta scale; the following abbreviations have been used: s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet;

30 (vi) intermediates were not generally fully characterised and purity was assessed

by thin layer chromatographic, infra-red (IR) or NMR analysis;



adm nistration in the range, for exanple. 0.5 to 50 ng/kg baod | wi ||
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i nvention, in general, |ower doses will be enployed, .for exanple a daily
dose in the range. for exanple, 0.5 to 1027 kg body wei ght. 30

Al t hough the conpounds of the fornmula | are primarily of value as

t herapeutic or pr i1 ' | ; ;
nel uding man, | D $pahe BoRANEE deRimifpd e YRR SPEFduBRatBcling point
PCT/ GB98/ 03gdRatug 6r an vhdatv@ipatatus; melbipupsing forthpendpemiuats ofthd foomglal lawére
effect, for exanple during the ex-vivo storage of whole blood or in the
devel opnmengewsrally detomnined afterarystaliisationfon agenyenional rEMie selyeatsueh as
properties. The conpounds .of the inyvention nmay . ], O, red as a sole
t herapy or CF’HB@’ HE?P%‘" 8“%1‘8?&’8&?{ &f gﬂ‘ai"ﬁ’ {i%rhﬁ %ﬁgt%f@%&f %I“gt her

phar macolpgi cal | yvid)! théFoRGRIHoabbHAAhtRAs RavdBeeARBEd L | ¢ agent, for exanple
ti ssue plasm nogen activator oOr derivatives thereof or streptokinase. The
conpounds of the DMEnti on Nodrdinbegloylfoemadhide)i stered with, for exanple, a
known pl at el et ag%i_e ation inhibitor (for exanple aspirin, a thronboxane
ant agoni st or a t oxan&) Af4al€e i nhibitor), a known hypol i pi daenic
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(i) evaporations were carried out by rotary evaporation in vacuo and

wor kK- up procedures were carried out after renoval of residual solids by
filtratidhExamplel (i1) operations were carried out at roomtenperature,
that is in the range 18-25[err]C and under an atnosphere of an inert gas
such as argon; (iii) columm chromatography (by the flash procedure) and

nedi um pr eq§Ur-5-biréinbs Isﬁgﬂﬁﬂ MRy Mgy B-rdedtiioyl @ziner med on
Mer ck KPesZ?;{aF gi?iﬂcaa?g:l?r?% 5) gp“(l\/gﬂrj((:fb{i c#r?(;grep 0@RF!-WPSGIQ(A{rt. 9303)

rever sed- phase sit&ggoﬁl%ﬁioqaggoﬁlggﬂggm%@_ r_g%ﬁ(ﬁh@%@%_@gﬁﬁny;

alternatively high pressure liqu romat o s perforned on a
Dynamax C- batto¥ydarbensl)aiiperezinejamidecin- |0hdsiey €61, Ghnyas added at room temperature 10ml

15 trifluoroacetic acid. The resulting mixture was stirred at room temperature until no further gas

evolution was observed. At this point all volatile components were removed under vacuum
and the resulting oily gum was dried on the high vacuum pump for 1hour. The intermediate
was then re-dissolved in dry dry dichloromethane (15ml). Triethylamine was added until the
gas phase above the solution showed an alkaline reaction with wet indicator paper. A further
20 equivalent of triethylamine was added and then 425mg (1.38mmol) of 6-bromonaphth-2-
ylsulphonylchloride was added as a solution in dry dichloromethane (2 ml). The resulting
homogeneous mixture was stirred at room tempetature over night before the reaction was
quenched by the addition of 10ml saturated aqueous ammonium chloride. The organic phase
was separated and the aqueous phase was extracted three times with dichloromethane (Sml).

25 The combined organic extracts were dried over MgSO,, concentrated in vacuo and purified by

flash column chromatography on silica (5%MeOH/95%CH,Cl,). The purified compound
could be re-crystallised from ethy! acetate to yield 440mg of 1-(6-bromonaphth-2-
ylsulphonyl)-4-[6-(4-pyridyl)-nicotinoyl]piperazine as a fine pale yellow crystalline solid.
'TH NMR (300MHz. CDCl,) 8§ =3.00-3.40 (broad. 4H), § =3.48-4.00 (broad, 4H),

30 6=7.70-7.78 (m, 2H), 6 =7.80-7.86 (m, 6H).  =7.87-7.96 (m, 1H). 6 =8.16-8.17 (m. 1H).
5 =8.29-8.32 (m, 1H), 8 =8.62-8.66 (m, 1H), 3 =8.72-8.80 (m, 2H). Solvent peaks Ethyl



(iv) yields are given for illustration only and are not necessarily the
maxi mum aiygeopa®ie; (v) the end-products of the fornula | he@QBGBRA2RIGCt Ory
m croanal yses and their 25 structures were confirned by nucl ear nagnetic
resonance (NMR) and mass spectral technigyes; unless otherw se stated,
CD[err] SOCD[ err] solutions of the end-products of the fornmula I were used
for the determ nati on of NWVR sagctral data, chem cal shift val ues were

measur ed deetateel . 22(1.2-046).¢4-12 (8 ~1emelSed Pighlosemetdipng $ 88 have been used: s,

singlet; d,, doubkgt.: [\ X ril; = i~ R Vi)
i nt er nedi at é'éoq%élrvgatﬁ%t's%&ﬂ&%ﬁvn% E’Iowec ar(ggﬂar [gég§3gé§hg{ﬁ%6] ’ 3\%% 18$,
assessed by 113, rEIbA¥AG] AR4I9SE! CGAZBINGG.S rehiifed €6 £3.Q)H &3 . )WR=ated, Byi=514.9,
WD 99/ 06371 PCT/ GB98/ 02210
-27 - (vi 8= 6 fourgl & 73 Fverde0,d EekOnd , My 142G =25 %l €0.15P62 aut omati ¢
mel ting point apparatus or an oil-bath apparatus; nelting points for the
end- pr ofieds19¥. 5Uh@ndthodDSE) | were general |y determined after
crystallisation froma conventional organic solvent such as ethanol,

met hanol , acetone, ether or hexane, alone or in adm xture; and 5

(viii) the follow ng abbreviations have been used:- DW

N, N- di net By |6~@-Peridyl)-ni¢otinde-[4-(1-tert-tbmgyloayesirbonyl)Pipazine]amide

di et hyl sul phoxi de. 10 Exanple 1 1)

1- ( 6- br omonapht NF@a yhspehdib® 6§ 834ing 65.67maet) diythy-piddiliboeate]in 20/l af depasskd, a
solution of 450ng (1:38mmmol) 6-(4-pyridyl)-nicotinic-[4-( 1l-tert-
but yI oxycdrbtetrighydrpfusen was addedral geom temprrptury yndepnert gasiafrapsphexgfS 7aeded “at

Corrr eal B Pogha e hidrsid®) PREEK TG Rl N AR CRaBaaL e vea: A
this poi n%—c_%héro%ﬁé&iﬂié-?t-(?P{&?Qlﬁkﬁmoﬁy&ﬁbﬁnﬁﬁﬁ]b\é%iiﬁéf}ﬁﬁfde%Wﬁhl@“&%{}%%mg

resulting oily gumwas dried on”thée high vacuum punp for lhour. T
i nt er medi £0.66mawl} ¢fgatralds (ripheiypiwsphingd) gallddiund { Ohvasrasided. niheresulsing ) .

TS Yo e St L oot st Shore U LA L0 IO o

cooled to room temperature before the catalyst was removed by filtration through celite. The

15 filtrate was then diluted with ethyl acetate and washed with 10m] of saturated aqueous sodium
chloride solution. The organic phase was separated and the aqueous phase was extracted three
times with ethyl acetate. The combined organic extracts were treated with charcoal, dried
over MgSO,, concentrated in vacuo and puriﬁed by flash column chromatography from silica
gel (6%MeOH/94%CH,Cl,). After purification, 1.68g of the product were obtained as a light

20 brown foam which contained minor impurities and on occasion crystallised very slowly on
standing to give a pale brown solid.
TH NMR (CDCI;) é =1.44 (s, 9H), § =3.38-3.82 (broad. 8H). & =7.88 (m, 4H). § =8.75 (m.
3H). MS (ES+) = 369.4 (M+H)", |

25 3) 6~Chloro-nicotinic-[4-(1-tert.-butyloxycarbonyl)-piperazine]amide

To a'suspension of 18.7g (118mmol) of 6-chloro nicotinic acid and 22.1g
(118mmol) and
(1-tert-butyloxycarbonyl)-piperazine in 500ml of dry dichloromethane was added 25g
(130mmol) 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and 36ml

30 (236mmol) dry triethylamine at room temperature. The resulting pale brown solution was



20 equi valent of triethylam ne was added and then 425ng (1.3
6- br omonapVRI¥6371 sul phonyl chl ori de was added as a sol uti onggﬂm§P§B{21°

di chl oronethane (2 m ). The resulting honbgeneous m xture was stirred at
roomtenperature over night before the reazgion was quenched by the
addition of 10m saturated aqueous anmmoni um chl ori de. The organi c phase was
separ at ed

di chl or onet anel’h&é}{i‘*j Sr# esfgg ﬁ%‘%t"é@g&aﬁﬁ‘é g&fr?g%% g?\;a\}eérﬂéedd (Ii}ﬁne%fsg\rlxgr
MySq err], sanraedtgadond aimmonian ahianide polutibn.eThoyrgahegihasoivasiseparated and the
chromat ography on silica (5%veO0OH 95%CH[ er ré‘ [er r%‘}‘ The pur| f.ied conpound
coul d be r eaquegus phass wagiextrastaddhres ItmeééYlEh chisrgmeshanes stharambined orgamc

2 fine par oo dhisd bRy dras ’@%SFQT&}(‘#W‘{%%%Q‘?% e, 7
=3. 00- 3. 48 éd)ﬁxﬁﬁ@hroﬁ'ﬂ'&ogr&lﬁ{gf ﬁom%ﬂﬂ:ﬁ#l @@1&1@3‘0 oFUdlourﬁQs &i§5tals of the/ §esired 8
(m 2H), 8 =7.80-7 [err 87-17. (m , [err] =8.16-8.17

(m 1H), [e6-|c]110ﬂ8n@9t®c—:{2 (émrt—bmylomaxbgnﬂ)-@@#me] e gndspine3g5g7of Bodart

m 2 Sol t peaks Et
(PCT/ Gg)gs/ 02Y% ﬁ’(ﬁﬂ v °°“§E’é‘?“’g¥clab&“’§§“(‘?‘§9 62 gﬁ’é%ntcé’ﬁm‘cﬂmfz (q) ~ 6nol %
Di chl or onet %H r wn anmount. MS (ES+) =
537/ 539 ( M+ Fmrl 26%5 11%‘0({51989/\@%6371%3@ (gEl?le“rirgnt al Anal ysis: ( )
Cerr]H errd Bﬂlﬂﬁe& 81] Oreadr§, $H) e 4@ (nCl H), 352070 (-ﬂn—lB) 3, =M55(mMOlH). MR (E$4) 8,

S=6.0. faun H= r=14.2, S=5.9,Herr]0=0.1. 5 np
193. 5[ er 1P ?%Ad b‘s‘cga'zf}”“(M

6- (4-Pyri dyI) nicotinic-[4-(1-tert- butyI oxycar bonyl ) - pi perazi ne] anmi de To a
suspensi on of 834ng (5.67nmmmol ) diethyl-pyridyl-borane-in 20m of degassed,
dry tetrahydrofuran was added at roomtenperature under inert gas

at nospher e 48 Digthgbpyridylborahg pot assi um hydroxi de, 1.01g (2. 73nmol )
Bu[err] Nl and 1.85g (5.67mml) 6-chloro-nicotinic-[4-(

1-tert - but yIRxy&aeRoRnW obtatheEvia aimediAsd fRcsRAt aRIcHBLY Y éﬁéfﬁrﬁh&ﬁﬁmu (1985),
(0.56mmmol ) of tetrakis (triphenyl phosphine) palladium (0) was added. The
resul ting s3&pdng-hmas heated to 60C for 2-3 hours. The resulting dark
brown suspensi on was cooled to roomtenperature before the catal yst was
removed WY filtration through celite. The 15 filtrate was then diluted with
ethyl acetate and washed with 10m of saturated agueous sodi um chl oride
sol ution. The organi c phase was separated and the agueous phase was
extracted three




times with ethyl acetate. The conbined organic extracts were treated with
charcoal , woisedéxrrer MgSJ err], concentrated in vacuo and pBET/GB§0IH0 | ash
col um chr omat ography fromsilica gel (6%e0OH 94%CH err]Cl[err]). After
purification, 1.68g of the product were oRpained as a |light 20 brown foam
whi ch contained mnor inpurities and on occasion crystallised very slowy
on st andi ng,t 1\8 ve a pale brown solid. [err]H NVR (CDCl[err]) [err] =1.44
(s, 9H), [Q-r@l—eé.ss-s.sz (broad. 8H), [err] =7.88 (m 4H), [err] =8.75 (m
3H), M5 (ES+)= 369.4 (MtH)[err]. 25 3)

6- Chl or o- nilcot i A eorhpoynd-oféhe formuladl oxycar bonyl ) - pi per azi ne] ami de To a
suspension of 18.7g (118mvl) of 6-chloro nicoiinic acid and 22.1 g
(118mml ) and (1-tert-butyl gargarbonyl)-pi perazine in 500m of dry

di chl or onet hane was add%d__? 30

1- ( 3- di et hyl am nopr opy et hél c%g—éﬁﬁﬁhgwﬁﬁc?éﬂ_bgi de and 36m 30

d (
(236mmol ) dry triethyl am ne BFByoom tenperature. The resulting pal € brown

;%723:382/%2310 -WZDQQ?/ g??r?}ed at roomtenperature for 16 hcjmulltumu“u"ml"'lul

quenched b%he addi tion of 50m saturated aqueous ammoni umThloritde” ¢
sol ution. T gani c phase was separated and the aqueous phase was

extracted thieg ieﬁalwéuﬁo%g%@-% SLREHBGEd mBBScﬁﬂH*ﬂid?ﬁéiic‘}ir%aédUnfaiﬁﬁ .rl?gbgs

were dried over anhydrous err], concentrated in vacuo and purified by
flash 5 cokrmgrhetehoanoms sgectpdfrofr oygen, nittegenaind sulphuedtdm80. 59 of col ourl ess
crystals of_ the desired 6-chloro-nicotinic-{4-(

S ort Cbut v Bed ra g arpinsspandeny CH h BipESbHems Whgrein ths g formsdfreR Bias

contam n e B- i, . ; . r
ore] cart Py BY o pEARRbOng Bf Godu e MG fronioB it B R o O B BES
s, IH, [eandBz3dsdirogen; |H), 8 =2.70 (m 1H), [err] =8.45 (m 1H). M5
"(ESt+)= 10 651.4 (2M, 326.4 and 328.4 (MtH)[err]. 4) Diethyl-pyridyl borane
Thi s reagerh iseH @BY:ai ned via a nodified procedure described in Chem

Pharm Bul Iy ,(&888)\. 33 (11), p.4755 15

with the provisd that at least one of T, and T, is N;
15 X, is SO, SO,. C(R,), or CO when T, is CH or N; or in addition X, is O or S when T, is CH;
and wherein each R, is independently hydrogen or (1-4C)alkyl:
L, is (1-4C)alkylene or (1-3C)alkylenecarbonyl;
R, is hydrogen or (1-4C)alkyl;
R, is hydrogen or (1-4C)alkyl;

20 or R, and R, are joined to form a C, jalkylene or -CH,CO- group: wherein the ring formed by
T\, Ry, Ry, T, and L, is optionally substituted,
X, is S(O), wherein y is one or two, C(R"), or CO; and each R* is hydrogen or
C,.qalkyl;
Q is phenyl, naphthyl, phenyl(1-4C)alky!, phenyl(2-4C)alkenyl. phenyl(2-4C)alkyny! or a
25 heterocyclic moiety containing up to 4 ring heteroatoms selected from nitrogen, oxygen and
sulphur and Q is optionally substituted; |

and pharmaceutically acceptable salts thereof.

2. A compound of formula I as claimed in claim 1 wherein Q is eiter unsubstituted or

30 substituted by-by one, two or three substituents selected from halo, trifluromethyl,



© WD 99/ 06371 P hSRR02210

-30 - CLAIWB 8371 A conpound of the formula | [err] wherein: A'l's an
optionally substituted 5- or 6-nmenbered nonocyclic aromatic ring containing
1, 2 or 3 ring heteroatons sel ected from-&tygen, nitrogen and sul phur
atons; B[err], Blerr], B[err] and B[err] are independently CH or a nitrogen

~atom wher %muéraﬁemoﬁg Jyﬁﬁ@ﬂﬂdfdﬁ%ﬁ{&r hitvo, &P Br8Mmethan&fhohyaBabEkgr r] my

optionally be substituted; wth the proviso that at |east one of B[err],
Blerr], B[ Gﬂﬂb]ammﬂ(mc)aikﬁltzw)aﬂ;enﬂ,err] is CHor N, T[err] is CHor N

e e e
if)[/g: (r) ]gg nl 2 #94@%%11%@9 n}i? ?e}lﬁylgﬁﬁ% Qf&y?ﬂéﬁ%ﬁ%ﬁb Bi(i-achdeananeent |y

(1-3C) al I@I(Bmel)ﬂk@:cy’d:ﬂibonﬂ N—(l]—4¢)%11&W¢hi'b!gﬁcﬁyle N-ti4ene)dylcarBamoyl] i s
hydr ogen or (1-4C)al kyl; Rl err] R{err; are joined to forma
C, . 4al kyl eﬁ%%dkM(Zdﬁiﬁbmwm@pnhxmxy- nCralkrled by T[err], R Rerr],

T d ] .
TLerr] a0 L85 ok 2 CRELR! b BT ACHSE A Hl b e e Y
SR ky'°arb@f‘°§1‘f‘h¢@)él'lkylﬂﬂﬂmmblkykﬁwaﬁio@ﬂ-(ﬂﬁtydlkynl phenyl (2- 4C) al keny! .
" phenyl (2-4C)al kynyl or”a 25 heterocyclic noiety containing up to 4 ring

het er oat omgN,Nedie(d t%amwbnrbmqybgbﬁ(:)aikxlg @hemddlﬁmpw&rplnn@k@phsn}dﬁhm, onal | y

b d har t.abl [ts th
conpound! e S P BEHafihontt, REGHE: et wmine Beprapoio.
unsubst ! t Uty qupﬁmpg{m& m&&qﬁgrsuﬁaﬁoﬁpﬁ and Whef¥in {2 GEeRIAR 'ShbdtREnE or the

sel ected from tri ronet
: heteroaryl group in a heteroaryl-containing substituent comprises a 5- or 6-membered

monocyclic heteroary! ring containing up to 3 heteroatoms selected from nitrogen. oxygen and.
sulphur, and wherein said phenyl, heteroaryl, phenoxy, phenylthio, phenylsulphinyl,

15 phenylsulphonyl, heteroaryloxy, heteroarylthio, heteroarylsulphinyl, heteroarylsulphonyl,
benzyl or benzoyl substituent optionally bears 1, 2 or 3 substituents selected from halogeno,
trifluoromethyl, cyano, hydroxy. amino, nitro. carboxy, carbamoyl, (1-4C)alkyl,
(1-4C)alkoxy, (1-4C)alkylamino, di-(1-4C)alkylamino, (1-4C)alkoxycarbonyl,
N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl and (2-4C)alkanoylamino.

20 '

3. A compound of formula I as claimed in either claim 1 or 2 wherein any ring formed
by Ty, Ra, R3, T is either unsubstituted or substituted by one or two substituents selected

from hydroxy, oxo, carboxy, (1-4C)alkoxycarbonyl or one of the following;
25 ~(CH2)n-R, «(CH2),-NRR;, -CO-R , -CO-NRR;, -(CH3),-CO-R and -(CH3),-CO-NRR;;

whereinnis 1 or 2;
Rand R, are indépendently selected from hydrogen, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl, hydroxy(1-4C)alkyl, carboxy(1-4C)alky! and

30 (1-4C)alkoxycarbonyl(1-4C)alkyl or where possible R and R may together form a

A O P




ae T ——— —h—

WO 99/ 06371 PCT/ GB98/ 02210
- 31 - trWOa¥SAkt hoxy, cyano, hydroxy, amino, nitro, PCT/GBOS

trifluoronethanesul phonyl, carboxy, carbanoyl, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C) al kynyl, (1-4C)al koxy, (2-4C)al keny3dxy, (2-4C) al kynyl oxy, -
(1-4C al kylthio, (1 -4C) al kyl sul phinyl, (1 -4C) al kyl sul phonyl, (1

-4C) al kyl ad di 4G i . . . . .
(1-30) &l koxy Aoy Bmeq AU ES R peterocvele fipg which g inehade In aditon o
(2- 40) al katheyitrogeR-addth & whivh)R amd Rparefaytdeled)\l-¢r2 adjtidria) hetefohtohs) seldctedyfrdm 1
-4C) al kyl , carboxy-(1-4C) al kyl, (1-4C)al koxycarbonyl -( 1-4C) al kyl,

car bar noy| vifrogen, sxygsenand sukphur.1 - 40) al kyl car bamoyl - ( | - 4C) al kyl ,

N, N-di - (1-4C) al kyl car banoyl - (1-4C) al kyl, phenyl, heteroaryl, phenoxy,
phenyl t hi o, 10 phenyl sul phi nyl, phenyl sul phonyl, benzyl, benzoyl,

het er oar §l £xy, heAcbmpbiihd 6f RrmiRIRK QRINESIH 40y oTYhe precedingi claddy WhérdinXpRY | |
and wherein said heteroaryl substituent or the heteroaryl group in a

het er oar yl COont ai ni ng substituent conprises a 5- or 6-nenbered nonocyclic
heteroaryl ring containing up to 3 heteroatons selected fromnitrogen.
oxygen and sul phur, and wherein said phenyl, heteroaryl, phenoxy,

phenyl thi o phenyd sothpéunddf forkml® PESNhiaEdRR ARY bf the Pr&leQRig )l % wherein X, is
het eroaryl t hi o, heteroaryl sul phinyl, heteroaryl sul phonyl, benzyl or benzoyl
substituen8Ogptionally bears 1, 2 or 3 substituents sel ected from hal ogeno,
trifluorgmethyl, cyano, hydroxy, am no, nitro. carboxy, carbanoyl,

(1-40 all yl, (1-4C) al koxy, (1-4C)al kylam no, di-( 1-4C) al kyl am no,

(1-4C) al koxgycarb S / I badoks noyl
and (2-4Q) e’e;'l kano;?P gérhnﬂéo%nﬁ;ugw ’Mhiaé@?réggéﬁay %%%%ﬁ?ﬁf})gg&g{)@?ﬁgg in
ei t her cl ameditalbthe@pypherein any ring forned by T[err], Rerr], Rerr],
T[err] is either unsubstituted or substituted by one or two substituents
sel ected from hydroxy, oxo, carboxy, (1-4C)al koxycarbonyl or one of the

(o ReR o 11, (P chsornl et b et ser o S i i n

“nis 1 as %rbdﬁct&ﬂﬂoﬂ @edibarnérf fbﬂd&ﬁggd%&doym%&ﬁite@ disk3810R YWHARAE Bondition.

(1-40) al kyl, (2-4C)al kenyl, (2-4C)al
car boxy(1-4C) al kyl and

ynyl, hydroxy(1-4C)al kyl,

8. A pharmaceutical composition comprising a compound of formula I, as defined in

any one of claims 1 to 5.

20 9. A method of treating a Factor Xa mediated disease or medical condition which
comprises administering to a warm-blooded animal requiring such treatment an effective

amount of a compound of formual I, as claimed in any one of claims 1 to 5.

_—

I g



30 (1-40) al koxycar b.onyl (1-4Q) al kyl or where possible R and R erg ,‘ljllﬂ“‘

together form 99/ 06 3/0kLp INTELLECTUAL PROPERTY QRGANIZATION o

PCT B98/ 02210 EGE - 5. or 6 renbar sa e e 9 m&? hSEePorpoIg c
ring whi mm{mmmlmd@pmﬂddntmmﬁaﬂ bRDRR? REDFY

" 5&%2 r‘ns‘ﬂ"?"‘%ﬂ“gwe%‘g’“f‘“'°“ @UUIAL con ou'rm"itlgfrﬁ;%;t};ml Rublication Nymberyed | nvﬁﬁ%&u/

the prec@ﬂ?ﬂ&l&%#ﬁilﬁ/\ﬂé‘i@l n X[err] [ist i&ﬁ

t'ernationalégb(iicanp nd Of“;OI’ 1999 (|110299)
as cllaimed in any of the nrpmndl ng dl aj g %rr [ Feppyap!

erein
A cor r n ecedi ng. cl a| ns for use
in m }lﬂ 9 onal%lgglu eah?n Llum er Use g?gglbg@ (}/ ﬁ{] Dﬁn?g cts &?IE pﬁ, lc?;g gré
any (H(@)hfenhﬁkﬁal(ﬁlngnﬂel t 0 523y 1998 @3 3Fpspl/oducHomm, &UﬂEdIL KP KR KZ,
treatfi ng a Factor Xa nedi ated di sease or di c&f IcKohldledhLU&v MD M6,

Q. RUa%D é% dSK SL,
phar 1 fokifiBatas ONTPOSI ti ON conprising a c rrpoul}l}d‘.l.p[.nﬁ ARIPO
in arr?a 5 l&’é%@,f s 39 hu 1897 (BG7.9V th%n&&n . Burasian
nedi 4t e d| sease or nedi cal condi t{ on h copaehd (88, Empean
vvarmj ood d 2 UI ring suc) tr eat nent . apaheetf(f\@diﬁ.ccﬂ %mmgngligisagtlzgpcg (ci:ll?g

ta, sy n
conpo it REpeaRt (o JF%&;;‘F{?S ot e i lone ofs & hEA L e ) ML, MR, NE, SN, D, TG,

(GB).
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(54) Title: HETEROCYCLIC DERIVATIVES WHICH INHIBIT FACTOR XA \/

(57) Abstract
The invention relates to hete- /BT-B
rocyclic derivatives, or pharmaceuti- A-—-< \ er1(R2}—Li—-T2(R3)—x2—-Q )
cally-acceptable salts thereof, which —
possess antithrombotic and anticoagu- BrB4

lant properties and are accordingly use-
ful in methods of treatment of humans
or animals. The invention also relates to processes for the preparation of the heterocyclic derivatives, to pharmaceutical compositions

containing them and to their use in the manufacture of medicaments for use in the production of an antithrombotic or anticoagulant effect,
formula (I).




