; @3eGE¥zv6TuT\ . HETEROCYCLI C DERVI ATI VES AS | NHI BI TORS OF FACTOR XA The
invention relates to hefgrocyclic derivatives, or .=

phar maceuti cal | y-accept&bl e salts thereof, which @¥sess antithronbotic and
ant i coagul W00 7H¥erti es and are accordingly 5 useful in netdwdBoodoss4
treatnment of humans or animals. The invention also relates to processes for
the preparation of the heterocyclic derivatives, to pharnaceuti cal
conpositions containing themand to their use in the manufacture of

medi canents for | [ f ot ] G,0r anti coagul ant
effect. The antit r5‘%@%@?%‘3@@*@%&&?%@4%@? %g%géd by the
conpounds of the 10 invention is believed to be attributable to their

strong inhibitgry. effect against the activated coagul ati on protease known
as Factor Xa. R&Eiwyenyan realenie heterecyshis derinatiges, por pheemsestticallohaceptable t he

conpl ex | at i on. The protease known as thrombin_ is the
fi nal pr%?‘{t%’Q‘Z?Zéﬁfﬁ%é%ﬁg%%%%ﬂﬁgﬁalbﬁﬁﬁe%f? Ay lROR ISR FropeRIes ANG A AeBRGIEY whi oh
cl eaves ysefil v oEtods bO tgARRABE Pt BPAMmakd THeARNAE D PURES 1A ScdsBawn to
possess Factor Xa inhibitory properties and the field has been reviewed b

R B. \alfRsthemiepassiionyfithe beteionycitvalespatinescloPhtemdcsytidaDaBnpdkit&Ss tohtZRingThus

it is kn[ggm a%ﬁ% tevvoS r.oiﬁai ns, .one kPOWg. as antistatin and the ot her known
as tick anti coagEh HSC 3 BiednarindaeRss of medicagents foruse4iihe produciietheiat or s

whi ch possassSm@biit 5pmgéﬁl&tgmagrti es in various ani mal nodels of

t hronbotic disease. 20 It is also known that certain non-peptidic conpounds
possess Fact or Thaaitithidmbadicyang moperagilast effskt produdedy i estipaundwes bt

i nhi bfot ors nent.i 8 ed in ﬁ?e review b}‘/1 RB. Wallis, all possessed a strongly
basi ¢ grolPHeadH ‘géevﬁﬂ TR 8 hip theyr St&?ﬁgdph@ﬁaﬁmffw{oaagﬂ@aﬁm agvatede now

found t : ' ' [ . Factor- Xa inhibitory
ot ity e B e P S S PE ptSeasBeionb e
25 advant siyecafipibe prigessadfdtdddagilatiar. Xe profehdel Uinohs as tl8mbibistiergnzy me
Factor Xa is inhjbited strongly at concentrations of test conpound which do
not i nhipa?tﬁa%?rm\ﬁlﬁ ea5c3dsrngifaciop Xg 13 s pegceding rateash avhéghzgieryes protirbinbiontei ch

i s al so A,aBefoint he bl ood coagul ation enzymatic cascade. The conpounds
of the present 1nvention possess activity in the treatnent or 30 prevention
of a Mariety oCenmdicefipothdaieRiGmMISRsaRFAGOHAR Aito P BropBich ind Adi cat ed,
for exanple in the treatment or prevention of thronbotic conditions such as
coronar&Jl)eé@b%?]i}eeaﬁﬁ”ewedb}’ﬂ-ﬁc‘é{ﬂ I : jon ifi EheyapentiE Hatehis

such nedi;gal{ &S incl ude vario cr iovasclar a rehr oyascul ar
condi ti (C)Ilr%ggslulgﬁ‘ gég%gsca_o | ﬁ’a} tﬁ‘foal?‘rgtéfr{?n?n qﬂ’é)“fnoa_rsr?ﬁ??t?)tr‘f‘ ?ﬁdctgf' ﬁglﬁégﬁ‘i"@? otic
pl aques,asYieRattic@iguRiht Siokdth (TAPR ARAESfic FRAGUKALHMR 0y RElA Fse'sél ascul ar
injury including reocclusion and restenosis follow ng angi oplasty and

cor onar PIHEempoty prepert®s suyayuy anittat owidels of drombotondisfater t he appl i cati on

of bl.gpd vesse}, .operative techni.ques or. after general surgery such as hip
repl aiggnent suttd%%%? E‘P‘Pl"@n F‘}??F%IEFH&P%H@HS ICHRRAURASPOSEEss FactonKe dahibiforyn t he

reci r culpépe@fieN OO My ntREQRE Heidth LGk Eraenﬁ&{eﬁ% gle IE%&'Q}"E?.BS Wﬂgb%g ke,

cerebral enbolism pulonary enbolism ischaem a and angina“(inclu
unst abl eligrogsesadd a strongly basic group such as an amidinophenyl or amidinonaphthyl group.

We have now found that certain heterocyclic derivatives possess Factor Xa
inhibitory activity. Many of the 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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"
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e
The conpounds of the invention are also useful as inhibitors of blood N
coagul ation in 10 an ex-vivo situation such as, for exanple, the storage of
whol e bl ood or other biological sanples suspected to contain Factor Xa and
in whi chW#yis&tion is detrinental. Accordingly in one aBpECGBOO/MESSPresent
i nvention provides conpounds of the fornmula Bs \ A/ X~
T~(Rz~L~-TZ(R3) - XZ--~~ 1 Y(n) 15 wher@n: Ais an optionally substituted 5-
or 6-nenbered nonocyclic aromatic ring containing 1, 2 or 3 ring

hetero ' hur. B2, B3
ond” Ba s O RS fenkd P BEBontfS of SR AN ESp R devaricg ¢ of e
f rom BtardR¥aRi)arB8d andbid4asralr cpidinuialsuyh Remobsdiht 1ﬂfe§6kionv"tﬁe}10hﬂ§t1&{ guiso

t hat at Ieast one of Bl, B2, B3 and B4 is nitrogen; T, is or NN Tz is CH
or N GEIPSEREUGRIRAUES, VenRis oaartetial dhropybesisf corgulation ES'ndrcsnefk,, viculas il§0ry SO=,

R )2 ddi t wh , CH;
25" ana e WOEdugon b Elefle ol SRR ooty s rtRp L 'ss
(1- 46) sirgyiyetieombuy forBEa et &m%gnmmlof b%od'v%ssl&)’gﬁé?gt?vrb t@éh.n(l%u %@‘ A
i s hydrogen or (1-4C) al kyl; are I ne 0 form

a (1- ABETRyPIEEsEY %%Cheﬂhxg@eplmmqm smfgemetm lnﬂn@iuchngofmmﬁedil hyara*vaives o' T2

d L, ]| tit S t
o) | OB Al oo AR ¢l dsiTinn Ry H, o Prgken cerelpl kyl © 5 Y i s
sel ect aﬁbélﬁsw PuYEERE ¢ BmbbRde, 115&15&1{11&%9%%&% 6mcfur8§rf£ \Eﬁ a%fge@égrg cyano,

hydr oxy, am no, nitro, carboxy, car banoy al kenyl ,
( 2 4Q) al ky nyIThe(CDHm@)llaiSKerlye inyentioCped demysedindyas 11(&21514@); af koo lcoxgtilation in

(17 16 8 S Rpadic Sh B Bl Historhas 4oy Bk blepdav ey blological
I\F(I 4@1@1&1 éd% c@&i%%nmh{%cﬁirj&'a%ﬁﬂl h‘%‘%’%ﬁﬁg&ﬂg de I’ll’tl?l%fal kanoyl, 10

(2-4C) al kanoyl am no, hydroxy- (| oXy- C) al kyl ,

car boxy- ( | - 4@cabidphgly {d ent@spdck theypresehoiny nt{on-p6)iakdkddmpounds of the formula

car banP -(1-4Cal kyl, N-(1-4Cal kyl carbanoyl (1-4C)alkyl and

N, N-di = (1-4C) al kyl carbarmyl (I-4Qalkyl; nis | or 2; and BS and Bb is
selected fromN or CH wth the proviso th|at at Ieast one of BS and B6 is
N, I S and pharnaceuti cBHBr accept able salts thereofB n _tAtiss_specification

the term"al kyl" ing a ched ¢ha dyl,, gr oups but
references to indi Vld brd g_i‘m ﬂd(gg a%zop{{l | dcifilc for the
strai ght o chain versi o y An anal ogous conventi @r

generic ternmns.
15

wherein:

A 1s an optionally substituted 5- or 6-membered monocyclic aromatic ring containing 1, 2 or 3
- ting heteroatoms selected from oxygen, nifrogen and sulphur atoms;

By, B_z, Bs and B, are independently CH or a nitrogen atom, wherein the ring formed from B,
20 B,f’ B3 and B4 may optionally be substituted; with the proviso that at least one of By, By, B3

and By is nitrogen;

T,is CHorN;

T, is CH or N; with the proviso that at least one of T, and T,1s N;

X, 18 80, SO,, C(R,), or CO when T, is CH or N; or in addition X;180or Swhen T, is CH;
25 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;



It is to be understood that certain heterocyclic derivatives of the present
invention 20 can exist . sol vated as well as unsaolyated forms such as, for
exanpl e, hydrated for It is to be understood tl&# the invention
enconpassewado47such soI vated forns which possess Factor Xap&TviaiBbeésdy
activity. It is further to be understood that, insofar as certain of the
compounds of the formula defined above_gay exist in optically active or
racem c forns by virtue of one or nore 25 asynmetric carbon atons, the

possesscl aate aemdly (e R |GG SECHCOTatBOR i B bt 1 ve

forns rra]yy’lﬁeRgaRJ,r,lT@ﬁlncDLlhsb)éu@ﬁaailrjt@gbgjltﬁ@@hnl ques of organic chemi stry wel |
known in_the art, for exanple by gélinthem s from OE)‘SI cally active starting

mat er i al &2 65(99, wléfeepmwemﬁ o twg, CAR drirCPiomrheadOR Piséhdapebtgntly hysiregepyori dy! |
pyri m dIQ Rk yg’yrl dazinyl ring for exanple 4-pyridyl, -4  2-pyridyl,
4- pyri dazi ﬂ pyrimdinyl, 4-pyrimdinyl or 3-pyridyl. O these

4- pyr i 91 Wiieslectdt Bh AGadbEY haR) i BEHgY r ' i
4-pyrimdinyl and 4- grlg ramst : prref er?gén@cﬁoglﬁglfogg tlo’\g\ﬁ)%dgoxy’ ammnos

unsubst i RitrpeeRrbexy, em , (és%iéetkylﬁt (I-écsalkmyi t(ﬁt@alhymdnel -4Cyuikaxy, t hr ee
t | hal le fl hl b 5
DT wor G G T RO O egiigs, (i oaoheyal Kyl (for
| | k h ,
exanpl e Qﬂlt@\a kyWfulbi! Y1-4€ ékﬁ@xﬁl ax -4éotkygﬁiﬁﬁpa@] i@%ﬁ&;&%%ﬁh, OXY)

(1-40Q) al am no (for” exanp e met

dl (1- 4C1)18(ﬂ+é>ﬂ)aldwmrb(amoyt _zadmot(mdbamlwbmytp(mcmmbyn am no). For the
avoi dﬁﬂ quf' oubt substltuents na aI so be on any heteroatom Preferably
the. 1 halrSonfianeyapio. baromal Iai@ay Q46 gyordl niagis, ogrev -6l B3

10 is-a Ml _BRY I 2. 0r nd B4-are
ni t rogen@a%éoﬁs%g i Eﬁnﬁ%@{l’%ﬁﬁéﬁq &Y k@%&%&gl%ﬁ %338 yisq! ba§§)y ind B3 are
ni t r ogen(lad@uaikyl é'.ﬁd Npesie( 1p4CyalkiyRaciatoydqrl4@ydliyti di nediyl are preferred, and

pyridinediyl is npst preferred. In one aspect the ri ng contai ning Bl, B2,
B3 and BAS LOdidldstituted. In another aspect the ring containing Bl, B2,

B3 and t t | ect ed

nycl oxy, PrPHSiS S SR oBCH: Kb proxo i 3 lenitiae peT s g N Gy -
-(CHz)S ; mmmm@a@ya@apmeelsansﬁe—m -CO- R and - (CH2)n CO-NRRL; wherein
nis 1or 2; 20 R and Rl are independently sel ected from hydrogen,

(1-40) al kyl, (o) mrubeasion titena) alkyl)’ nyt:luddsmnlost;e(lghmﬁgiairmohczd chain alky!
car box and QO al k ycar bon V\?ere p055| ble R

1-40).a 1-
and Rlyn%r)(/)u?s) ‘a‘éfﬁs’iﬁn‘f%ﬁﬁ“&% “%P %’é’HB%‘F B él 1o nr S&eﬁtﬁq of thegtgaight o
het er oCyHairCveriig oM Bl B obRCIdAIE R a?ﬂﬁésltb%’ﬂtetr ehdtfe Bihg 00€n atom to

which R and Rl are attached 1 or 2 addi onal het roatom; sel ected from
ni trogen, oxygé#rs torfee lmdtrptmd tha? Sertain hetparcyélaudaivatiepadithd peshetierentyh Ci C
[ |y selected frompyrrolidin-I-yl

ri ngs orrred YRa epreifer vl
i ni da? |?aHeF“S£ ns%Y%%ﬁSeﬁ _gsynsolyg Efg oS ifuch 35 forﬁxwpiﬁh drgisdfagms. Ttis to
4-t hi onmogphpiel I i.n

and R e Rt (bl O BRIoh i AmARRR ROF IFHB RN ich pRGr IR ) R
and R iXag@hisitary adtedtyby | or 2 substituents sel ected from oxo, hydroxy and
car boxy. 30 In a particular aspect, when T, is CHor N, X, is CO SO, or
CH=or, when T, ltiigTuiher tg b eMﬁdeta%ptiﬂm ipgo iy asicextainpf dfecgommopnits of thedamula

defined above may exist in optically active or racemic forms by virtue of one or more

25 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
example by synthesis from optically active starting materials or by resolution of a racemic

form.

30 Preferably A is a pyridyl, pyrimidinyl or pyridazinyl ring for example 4-pyridyl,



-5 T, 4s CHor Nand T2 is CHor Nwth the proviso that at |east one of
T, and T2 is N. 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 X2. L, is
(1-40) al "P1W8H{EBor exanpl e met hyl ene, ethyl ene or propyl eRET/GBOG/EISH

Cl- 3, al kyl enecar bonyl for exanple nethyl enecarbonyl (-CHzZCO ), preferably
L, is ethylene. In one aspect R2 is hydrogen or (1-4C)al kyl for exanple

met hyl or ethyl. In one aspect R3 is hydrogen or C, -0al kyl for exanple

R A S A L R S R
or a rfepypflazined ane drpicidyl @Iel,}ﬁﬁm)recgmﬂp4~piﬂnﬁdié?H1ﬂM-yyﬁﬂbﬁ(ﬁﬂﬁ-efeh@d.a |
parti cul ar anpect Ré nd R3 are joined to form together with T T, and L"
a heterocycl 1'¢°Hi%8 ‘if\%’e’lséinﬁu%f‘f“‘it%gsltn PREheppspect ApgsupstijugedNby @eawsl @rs  of
such hpteeRemYCH i i | I and T2 .are both N),
pi peridi ng (Mergg?%ﬁi}g%ﬁgd%r& g?%%ﬁdrﬁgaﬁ%ﬁﬂd? cirﬁ’ec-ﬁo?rﬁé) f gfognc@i—b and
pyr r50|triﬂpmn(ewkyé,rceaan(|),earmhe;0x'5f, hyﬂroséy,bniso,mam[gamyhgbr ¢)§m§1®£e 91 b LRI
t,t t i i T,, T2, L" R i
cinoub a1 {RF Lizstal medipecr cimal 1A a1k b (foumchpbymohplacring vo
substi : 064 arboxy, .(1-4 | koxycarbonyl or
A Rt M A
avdi u ent dofai rBhtom. and R~ are
i ndependent I%/re el ect ed f?%m hydr ogen, (Iyi-seleC) aItI?yI , (2-4C) al kenyl ,

(2- 4C) al kynyfretargly dhaing inonsil ky B1, BarBrosnd(B+ s@)roirididedamdvherein By, or B,

1- - | .(1-4C).al kyl or wher, ossi bl R and Rt nmy toget her
{ o ke KRRk O ldaRED), erh 55 00 e R a0 TicvoRenen #oMbi g win ch
may i pykidaenddiylacibicion W, 08 Nrls 0 85 kna Bl Mrd Ritﬁcﬂgér?&o%s.a@pthe§~ are

attached 1 or 2 additional heteroatons seléected om ni trogen, oxygen and
sul phupridingdiyl pag pysmidinedishae praftred and ppdginedig] isimngs pfetirradd by R and R~

are pref efa yons_el ec] cé Erg?m %}l(r.glo ']d' n-| - Id, im dgzolii n-1-yl, ;

pi peri di n- 1y T *%5i%e A& ST pH#l Biig unsybstitwask ghenother. I n a

parti iyt tRHRGontdiEng 8 CBOIY,ChiG, i RebdiRli®Hy BYe B ARd R may be 30
g ¥

unsubstituted. 1n an alternati've aspect the'r ormed by Rand R is

sublst isubstibepnisselectad from hWircR§/ cirkokd, 64 CETKGHOMONADA one of the following;
“(CH2)r-R, -(CHp)a-NRR;, -CO-R, -CO-NRR;, ~(CHj),-CO-R and ~(CH,),-CO-NRR;;

whereinnis 1 or 2;

20 R and R; are independently selected from hydrogen, (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl, hydroxy(1-4C)alkyl, carboxy(1 -4C)alkyl and (1-4C)alkoxycarbonyl-
(1-4Calkyl or where possible R and R; may together form a 5- or 6-membered optionaily
substituted heterocyclic ring which may include in addition to the nitrogen atom to which R
and Ry are attached 1 or 2 additional heteroatoms selected from nifrogen, oxygen and sulphur.

25 In a particular aspect the heterocylcic rings formed by R and R, are preferably
selected from pyrrolidin-1-yi, 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 lor2
ﬁubstituents selected from oxo, hydroxy and carboxy.

30 In a particular aspect, when T, is CH or N X, is CO, 8O, or CH, or, when T, is CH,
X, in addition is O or S. Preferably X, is CO. |

..



substituenfs sel ected from oxo, hydroxy, carboxy and (1-4C)al kyl,
preferably oxo, hydroxy;yand carboxy. In a particui r aspect XZ is SO CH=
or CO Preferably Xz iS50z _. In a preferred aspe®Y is selected fromfrom
hydrogen, Wel/4¢¥ysono or chloro), 5 trifluronethyl, trifl umcmekiwmeyss
cyano, hydroxy, am no, nitro, carboxy, carbanoyh (1-4C) al kyl ,

(2-4C)al kenyl, (2-4C) al kynyl, (1-4C)al kgxy, (2-4C)al kenyl oxy,

(2-40) al kynyl oxy, (1 4C)al kyl thio, (1-4C)alkylsul phinyl,

(1-40) al Kyl sul p | n (1-4C)al kyla

(1-4C) al koxycar bonyl Dt or gjﬂﬁ%ﬂﬁe% trjrgs‘g hg}eéju%wfo #ﬁt%ﬁ%asg’nﬁroéafnfbd fois Mal o:
fluoro, Hdrities syoidunoaos déubt T( il dlfb@llfﬂa{fé!dhedft@ﬂ{e]gl&gs@t kBAY arfdof 1s dlrectly
(1-4C)al kyl am no: 15 for di-(1-4C)al kyl am no: for ﬁ4C)a enyl: fo

( 2- 4C) alatpekad tofly groppwie) addeny | oxy: for (2-4C) al kynyl oxy: 20 for
1- 4C) al kyl t hi | sul phi f 1-4C) al kyl sul phonyl : 25 f

gz 4C§ :I k;noy: gmsrg?ucg)al}(?]f’%%é%ﬁ%f? (,nléif?%%lr‘??‘? %E}fy q.ne,q;P?qpy ﬂ%’é‘okgrgar bam)ylo:r
30 fors NC I\lamy}ehéébr%)yafdﬂék&:ﬁ fé@ﬁéfﬁ?’lknedﬁ%olﬂw (-cﬁf@yi' &fe&’m Ly ﬁléfﬂéhene

nmet hoxy, et hoxi/ met hyl am no, ethyl am no; di et m no;
vinyl and ally HOI@tﬂWW&M@@gﬁ@-@@#ﬂ)alkﬂ ﬁoybmnyplanﬂt}al blydth)ydy Inehhynyl oxy

d 2- et hyl t | d | t hi t hyl sul phi nyl ,
oyl s USRI &Tﬁe&p%?ydseﬁq%ﬁ f prelnl lﬁfﬁﬂgfﬂpb%ﬁ . ethyl sul phonyl "and’
propyl sul phonﬂn a peflrRlldQect Y Qfd gtngl’rg‘gg@eéﬂpfoptﬂt %@)Qﬁne@%i&ﬁﬁyf%?r bonyl,

et hoxycar bonyl , propoxycarbonylan utoxyca ’car banoyl ,

N- et hyl @n@almdnem&nm-thﬁmd agirbpytend grodip, I‘drdlnmhjilyﬂmaﬂhbﬁﬂwﬂﬂ,co ) grou
N- et ‘Z?gl tﬁ r bamoyl and .v. WD 00/ 47573 for (2-4QC) al kanoyF fpor
hydr af i?aneS for (1-4C) a al koxy- (1-4C)al kyl : for carboxy-(

1-4Q)al kyI In a particular aspect R, and R, are joined to form, together with T,, T, and L,, a

heterocyclic ring wherein at least one of T, and T, is N. Examples of such heterocyclic rings
are piperazine (wherein T, and T, are both N), piperidine (wherein either T, or T, is N and the
other is CH) and pyrrolidine (wherein either T, or T, is N and other is CH).

15 In one aspect the heterocyclic ring formed by T,, T,, L,, R, and R, is unsubstituted.
In another aspect this ring is substituted by one or two substituents selected from hydroxy,

0Xo, carboxy, (1-4C)alkoxycarbonyl or one of the following;

“(CH2)nR, ~(CH2)p-NRR;, -CO-R, -CO-NRR;, -(CH3),-CO-R and -(CH,),-CO-NRR;;

20 |

- whereinnis 1 or 2;

R and R are independently selected from hydrogen, (1-4C)alkyl, (2—4C)alkenyl,
(2-4C)alkynyl, hydroxy(1-4C)alkyl, carboxy(1 -4C)alky!] and (1-4C)alkoxycarbonyl-
(1-4C)alkyl or where possible R and R may together form a 5- or 6-membered optionally

25 substituted heterocyclic ring which may include in addition to the nitrogen atom to which R
and Ry are attached 1 or 2 additional heteroatoms selected from nitrogen, oxygen and sulphur.

In a particular aspect the heterocylcic rings formed by R and Ry 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

30 unsubstituted. In an alternative aspect the ring formed by R and R, is substituted by 1 or 2

N



10 for (1-4C)al koxycarbonyl - (1-4C)al kyl: 15 for carbanoyl - (1-4C)al kyl: 20 )
forN-(1-4C) al kyl carbanoyl - (1-4C)al kyl : 25 PCT/ GB00/ 00354

N, N- di et hyl car banmoyl ; acetyl, propionyl and butyryl; hydroxynethyl,

1- hydr oxY&X #5732 hydr oxyet hyl and 3- hydroxypropyl ; net horgFeBbybo3s4

et hoxymet hyl, . 1-methoxynethyl, 2-nethoxyethyl, 2-ethoxyethyl and

3- met hoxypropyl ; carboxynet hyl, 1-carbexyethyl, 2-carboxyethyl and

3- car boxypropyl; nmethoxycarbonyl net hyl, ethoxycarbonyl net hyl,

t ert - bubstiyients baABEANRbAY. L 2 rbanyl et hyl,
2- met hoxycar bonyl et hyl , dzwé%%ﬁiggé%gggﬁgﬁyﬁﬁg{yﬁé% ﬁ%&%%%%%r@ﬁﬁ%gpyl and
3- et héwgeartsady| propyl ; car bamoyl met hyl ; | -car banoyl et hyl , 2-car banoyl et hyl

and 3-carba | pr |, N hyl.car hamoyl net hyl , N-et hyl car banmoyl et hyl ,
N- pr opy! car gg%g?‘ﬁg%/‘ﬁwpeﬁﬂg vy F A Eambyalsrablyl, is SO, .
1- (N- et hyl carbaprydgt e o
2- (N-et hyl car baﬁnglr%e?td%%m gﬁlg g?%ﬁﬁ@ﬁ@%?‘?%‘%ﬁy{%@ % 8]i’l°r°)’
N, Nﬁﬁitrlﬂ(laorﬂf@)lﬁl t('yﬂlyoamnhlhmyIcyzl(noll;yg@))ﬂ;b,lagﬁmdyﬁ&ilndicﬁ%bhy,l cfaawmh I yl met hyl ,
N- et hyl - N t hyl c no t hyl , N, N-di et car banoyl et hyl ,
1- LN, l‘m&é‘é%@w’)@e plicymylyid-4ealkpry.d2-4¢)alkenylomno/ 00354 | -
IV, N-¢b | : ' r hyl,, 2-
1V, N- gi ﬂdk?éilkggﬁggﬂgil@fh% thlg%%@)%?i%%‘l3&4@?{2&%}%&;}8%5 propyl; A
pr ef er(l €)elkabmnind, digiaaaikgladind dnd (PraEIERbxyANBAYI ON s that wherein: Ais
4-pyridyl, 4-8_ rimdinyl or 4-pyridazinyl; ~to4is forns a
pyri di nedi yl S ¢ ¥alugsfensupstigentpyr atgazi nediyl ;. X, is CO, SOz or CH2,
idegglly CO 10 T, and Tz are both N, L,is ethylene or propylene; R= and R3
are-joined to forman ethylene or propyl ene or nethyl enecarbonyl group;
wher eifor hdle: het erocyclic ring formed byoh, chidf, blomd® and R is
i ; 15 B, or B~is N nis 1 at the

unsubstituted or is substituted; X=is SOz ,
5 posifPF In4Calkyd: hal o, preferably brometh, ethylopropylabatyl;

phar nquat_héﬁhﬂ&&gccept able salts t hehee%{o.xy, ethoxy:

for (1-4C)alkylamino: me;thylamino, ethylamino;
15 for di-(1-4C)alkylamino: ' dimethylamino, diethylamino;
for (2-4C)alkenyl: vinyl and allyl;
for (2-4C)alkynyl: ethﬁmyl and prop-2-ynyl,
for (2-4C)alkenyloxy: vinyloxy and allyloxy;
for (2-4C)alkynyloxy: ethynyloxy and prop-2-ynyloxy;
20 for (1-4C)alkylthio: methylthio, ethylthio and propylthio;
for (1-4C)alkylsulphinyl: methylsulphinyl, ethylsulphinyl and
propylsulphinyl;
for .(1—4C)a1kylsulphonyl: : methylsulphonyl, ethylsulphonyl and
propylsulphonyl;
25 for (2-4C)alkanoylamino: acetamido, propionamido and butyramido;
for (1-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,

propoxycarbony! and tert-butoxycarbonyl;
for N-(1-4C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;
30 for N,N-di-[(1-4C)alkyl]carbamoyl: N,N-dimethylcarbamoy],
N-ethyl-N-methylcarbamoyl and



A particul ar conpound of the invention is: 20

1- (5-chl oroi ndol - 2-yl sul phonyl ) - 4-[ 6- (4-pyridyl) ni&i§ti noyl ] piperazine; and
1- ( 5- br onoi ndol - 2-yl sutpfronyl ~4-[ 6- (4- pyri dyl ) ni c&# noyl ] pi perazi ne.
Conmpounds MOBWHA7ATM a |, or pharnaceuti cal | y-accept abl e sal t pCinerpaohoisgay be
prepared by any process known to be applicable to the preparation of

rel ated conpounds. Such procedures are.provided as a further feature of the
invention and are illustrated by the 25 followi ng representative processes
i n which, unless otherw se stated A, B~’N§2die§13 ca%l X T T=_ L" RZ, R
X=, B5, Bb, Y and n have any of the meamrhgs aet e NLr i nbefore wherein
any funcfar@bdlC)gkawwgl: for exanpl e am no,acay%}@ﬁ@mﬁn@gﬁ@@q}/ or hydroxy, is
optional Ly protected by a protecting group ich may be renoved when
necessar ! hﬂ@@é&éb‘l“@%‘iﬂ?ti ng materi al s hydspxymethiyl,dirimettokyetlsglandar d
procedures of organic 30 chem stry. 00/ 47573 .-9 g’ /.GB00/ 00354
According to another aspect, the present” PRYEREIThaM SPVdERYRrE¥Ecess for

prepar 5 nfpr {1 -daigessyd(1ofChgrul @ | or a m&mﬁp&h&%ﬂ&ﬁﬁpt abl e salt
n

t hereof, which conprises: (a) For the production of corpounds of the
formula (1) wherein T) is N and X, is CO-méthbyymétbyl 2antthoxyetidnveni ently
in the presence of a suitable base, of gn _amn Yvntcp an acid - _~/ B5 ~rCQOzH
+ HN(RZ) L~-Tz(R3) Xz--~~ ~Y(n) Bz Ba B< ™9 ‘(’ﬁYFﬁ‘y #hd imethexypeti ve ‘

~deri vat i e cafbokel-aChdliy1:10 A suitabl e reaghivfe fl Y ﬂ‘kgeﬁ’x jthe acid is,
for exanple, an acyl halide, an anhydride, an actfvat ed am 8, as active
ester, or the product of the reaction of2-daltmxgethyl amd-sardaxadhiin de such

as N, N, -di exyl carbaodiinm de or N

{3-di mtﬂk}%’%@%‘b‘?’%ﬁ?ﬁ?@ﬁrﬁé%kﬂéar bodimsthawcatpprylmetioti on is conveniently
carried out in the presence of a suitabl h - for exanple, an
al kali or alkaline earth netal carbonat g’ﬁlog?ﬁagg(oﬁlgg@etﬁéh%gng& hydri de,

for exanpl e sodi um carbonate, potassi umcgdbhAnats], ISeLtHoBy b 168yl
pot assi um but oxi de, sodi um hydroxi de, potassi um hydroxi de, sodi'um %)’/dri de

or potassium hydride, or a dial kyl am noltathasivearbotdethskanpl e 1it hi um

di -i sopropyl am de, or, for exanple, an gr I C apin ase such as, for
exanpl e, pyridine, 2,6-lutidine, colli dia &ﬁ%yﬁﬁ%flﬁﬁﬁgiﬂ nopyri di ne, 20

triethyl am ne, norpholine or di azabi cychofin:4cbsndaayi’-ene. The reaction
is also preferably carried out in a suitable inert so?,vent or diluent, for
exanpl e net hyl ene chl ori de, chl orof or m 3onagthorycakongdphipyt roid, -

t et rahydrofuran, 1, 2-di nethoxyethane, N,N-di net Egl for maym de,
N, N-di met hyl acet ani de, N-rmet hyl pyrrol i dPiFEE ! ‘EﬁlPFé’gE{JnI sul phoxi de or

acet one, foaogtbathod- .ure in the ra ) - 150C,
ofl-(1erpemkat ure | B%m&ﬁbeﬁﬁ@h&bgéﬁg?@&

conveniently at or near anbient 25 tenperature. (b) For uction of
t hose conpounds of formula | wherein T, 2icart@hoglethyXand 8-@rtyndytigropgiact i on,

o B S A SBESRECER Bahot, RS IS o 1"
' N-ethylcarbamoylmethyi,
- N-propylcarbamoylmethyl,
I-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl,

25 2-(N-methylcarbamoyl)ethyl,
2~(N-ethylcarbamoy!)ethy! and
3-(N-methylcarbamoyt)propyl;

for N,N-di-[(1-4C)alkyl]carbamoyl-(1 -4C)alkyl:N,N-dimethylcarbamoylmethyl,
N-ethyl-N-methylcarbamoylmethyl,
30 N.N-diethylcarbamoylmethyl,
| 1-(N.N-dimethylcarbamoyl)ethyl,



~/{ BZ Ba Bs A suitable value for the displaceable group Zis, for exanple,
a hal-ogeno or sul phonyl oxy group, for exanple a fluoro, chloro, brono,
mesyl oxy or 4-tolyl sul phonyl oxy group. A suitable reagent for the coupling
react i onWh¥#7373i s a hal ogeno or sul phonyl oxy group is, fecTREWRIB: A

sui tabl e base, for exanple; an alkali or alkaline earth netal carbonate,
hydr oxi de or hydride, for exanple sodigun carbonate, hydroxi de or hydride,
for exanpl e sodi um carbonate, potassium carbonate, sodi um hydroxide,

pot assi um hydr oxi de, sodi um hydri de or tassi hydri de., The al kyl ati on
reaction is preferably perfornmed in a ngigﬁ@?gﬂkﬂ%ﬁﬂ8¥ ety vent or

di luent, for exanple N,N—dinethylfornamkggngth9kHﬁhH%#ﬁaﬁypnide,

di met hyl sul phoxi de, acetone, | ,2-dinethoxyethane or tefrahydrofuran, and
at a tenperature in the range, for exaffNéN-dictyleabarbog)eticdnuéni ently at or

near anbi ent tenperature. An anal ogous dur be | oyed for the
preparation of those conpounds | S of %’K@ﬁ"@%ﬁ%@%%ﬁ%? >T, is CH and
X, 1% a group of the fornmula S. A suitable reagent for the coupling :
reaction of the al cohol, wherein Z is a hydroxy group, where the hydroxy
group is convePieldredelass of corapennds efihepueisheinyemian iathatiefhierad above, i s,

for exgnphe, ihbear t ai ned when said al cohol is reacted with a
di - (14C) al E?;P g‘gédﬁ@g‘?%’%@.%‘?gw‘ﬁaﬁw presence of a triaryl phosphine or 20

tri-( 1]3‘419Qslf@ﬁh@ﬁl9?98‘?119@iy1,‘;?9Hm‘?a§ﬁém#ﬁcg‘3§[y§¢aa%hgéihxI azodi carboxyl ate in the
presence of triphenyl phoSphine or tri yI'p ospﬂlne. The reaction is

pr ef er BpisyCRSBO.o0r@EHM,, ideatly ©0;t abl e inert solvent or diluent, for exanple
acetlé)nﬁ, %:l”lfz-di nmet hoxyet hane or tetrahydrofuran, and at a tenperature in

t he'Y atugft™ 2d¥e@%5ﬁﬁle, 10 to 80C, conveniently at or near anbient

t enperpat; For the production of those conmpounds of fornula (1)
mherei%l%l'%&lyé Ozgﬁ%f)p%?enles CH(R ), the reductive amnation of a keto
conpourRchrider Gite joind¥ o044 . anlﬁ? VI) with an am ne
as defined fn (%) above. é%%?%%%%ﬁgggéxégégﬁlta Iégﬁggﬁgﬁﬁ%&ﬁbent is, for
exanpl wherginijeihsterocydivuing fognedipnt,, T,0k,, & anpReistrdibstitkad br HREBKingbAN Ni UM
hydr i d%_ﬁﬁﬁ]_as lithiumal um nium hydride or, preferably, an alkali netal
bor ohydrTde?such as sodi um borohydri de, sodi um cyanoborohydri de, sodi um
triesylhaabydri de, sodium trinethoxyborohydride and sodi um

triacet oxyborohydride: The reaction is conveniently performed in a suitable
i nert miglhaithe ppogifidmyent, for exanpl e tetrahydrofuran and diethyl ether for
t he m)%e lgaiwerfful kgduci ng agents such as lithium 10 al um ni um hydri de,

and, f b WEABFErabhEPRinotichi®Piori de or a protic sol venYSUCh as net hano

and etﬁawhﬁ&@uﬁﬁﬁg%@g tmg\@arl'}‘s%erg&fju0| ng agents such as sodi um

triacet oxyborohydri e reactionis perforned at a tenperature in the

- range, for eAgupiaiartOmipoutDEthe aiaib:eRt |y at or near anbient tenperature.

15 (d) %he,reaction of: / i Bv Bs \ z ~X~ T~(RZ~Li Tz(Rs)-X~~ ~ Y(n) Bi

Ba 85 riAipreindor2idsulphany b4 et wridylmigotisayh paerarepand t h an acti vat ed

deri vat iay . ar CliC,ri . Sui.t abl e tivated derivatives include

met al ?s%ﬂéﬁgg{qlﬁ\}g)g ?\ieig%ip%oun IQ"%E@ ﬁ%w&}ﬁ%eowoﬁﬁ WP nd borane derivatives.
- The acti vat eGoglpoundstof Yomitla Nt Eﬁeﬁﬁﬁé@édtﬁ:af]&-@gceﬁhéb?e LEARLEGE \A‘xa&%et he above

conpound to_effect cross coupling where Z1s a halo group, 'such as iodo,

br oo REFPEEH] Bt anyaracess khvwin & beSyiplieddily td the prmettionrofirslaedicamps@sdisby use of
a trangj.ti tate netal catalyst,_ such as palladium, e.g. tetrakis

(tri ph@e_ﬁ%‘/ ?g%(‘%é‘bfﬁ? %IS)PY?)‘QP?‘ﬁ%ﬁ %‘%#‘f*@‘) featirg %frathéﬂwevgn prd 18 ifusgretediby thdat ri ng
A CEntfallewingepredchidhise BRieellOWRICK, HIs WifriiBStated A, By, By, Bs, By, X,, T

T.. Ly, Ry, Ry, X, By, B, Y and n have any of the meanings defined hereinbefore wherein any

1>

functional group, for example amino, alkylamino, carboxy or hydroxy, is opticnally protected

by a protecting group which may be removed when necessary.

Necessary starting materials may be obtained by standard procedures of organic

30 chemistry.

i



25 containing B ~to B4 is activated, as described above. The reaction is
not suitable for conpoungs which contain hal o substhtuents on A B, or Li.
WO 00/ 47573 PCT/ GB0O0O/ 06854 -12 (e) By formng A risag on t he above conpound
(d), whereM® ®/47873a f uncti onal group capabl e of cycli sati onpcharbadn:es
reagents and conditions are described in Bredereck H Chem Ber.; 96, 1505,
(19.63),; Fuchigam , T., Bull. Chem Socg Jpn., 49, p3607, (1976); 5

Huf frman, KR, J. Og. Chem, 28, pl1812, (1963); Palusso, G, Gazz. Chim
ltal., 90, pl2 ) Ainswarth C J., Heterocycl. Chem., 3, p470,
(1966). Proc es%ggorétx}ggtqggpgljﬁ roarSp%cflt%ﬁ SLFSENIPYenonPr etk RIPFasP ripFeariag a
cycl i satdoetponedof fanmlar & dgsehikadcdll £ lwhi yclic.
Chem ; 28, 673, (1991) and Kosugi, M ‘et glIB\t.gt?lMé%?Itflﬂeo ’ewrrl%lg%g%ﬁﬁasg%, 60,
767-768 (1987). 10 For the production of conpounds wherein T, is N, by the

reaction,, B~ B-A X- T~ .--L=~ NH(R3), +.7-Xz~~ 1 Y(n) Bz Ba_Bs 15 wherein Z
is a di géﬁﬂ acez?g retﬁalp(r){@%{d%} O%%ﬂpkﬂ“&é%ﬂf%lffé‘?muﬁﬁga whgrisHl i lshbang Xi 540, o

t hose 50fbyRhe e@sson,dohddHiert §)in AR BsentO bt FO; IQf. of conpounds
wherein T s Noand X audi S Hgeneps FRinbRARE AR O COTPINS°
HN( RZ) - wathre ®39- Xz --C~ 1 / Y(n) 20 Bz B4 Bs (X) wherein x is one or two
and Z is a displaceabl e group; under appropriate conventional coupling

conditions, simlar to those of process variant (a) above. (h) By coupling
the heteroarylg-ggoup to T= with nethods anal ogous _to those described in 25

process vari t's a), and (f) for preparing t 3 T,- noiety may be
enpl oyed.}a g\V\D/§0/ Qfgz% P /Cﬁ%ﬂﬁ@bgﬁﬂ} R&Wﬁgr e—p¥ayuct i on of
conpounds of BgeBfornula (1) wherein X, is a groug-o fre' formul a SO, SQ2,
wherein the ring containing B~ to B, ~ bears a 1- ox8t hi onor phol i no ofliD)

1, 1- di oxewhilorRagivel daRatVOshOici@ substituent which contains a

(1-40 al kyl sul phinyl, (I-4C) al kyl sul phonyl, 1-oxothi onor pholino or

|, 1- di%xot hi onBrsphiable meactivodayivatimeokihs ax is,fonexgnpiy aphcyialii@aaul a SO or

SO2, whergjn. O bears a (1-4C)al kyl sul phinyl, (1-4C) al kyl sul phonyl ,
phenyl s%‘f%}#}h(gr an ﬁﬁévr??ﬂ( 13%@?1&9%*%%‘%%% PEQiuBHRTtls regption of the acid and a

carbodiimide such as N,N'-dicyclohexylcarbodiimide or N-

(3-dimethylaminopropyl)-N'-ethyl-carbodiimide.
The reaction is conveniently carried out in the presence of a suitable base such as,
15 for example, an alkali or alkaline earth metal carbonate, alkoxide, hydroxide or hydtide, for
example sodium carbonate, potassium carbonate, sodium ethoxide, potassium butoxide,
_sddium hydroxide, potassium hydroxide, sodium hydride or potassium hydride, or a
dialkylamino-lithium, for example lithium di-isopropylamide, or, for example, an organic
amine base such as, for example, pyridine, 2,6-lutidine, cdilidine, 4~dimethylaminopyridine,
20 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 chioride, chloroform,
carbon tetrachloride, tetrahydrofuran, 1,2-dimethoxyethane, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethylsulphoxide or acetone, and at a

temperature in the_ range, for example, -78° to 150°C, conveniently at or near ambient

25 temperature,

(b) For the production of those compounds of formula I wherein T, is CH and X, 150

by the reaction, conveniently in the presence of a suitable coupling agent;



het er oar yl sul phonyl group, the oxidation of the correspondi ng conpound of
the formula | wherein Xi, X2, or both X~ and XZ is S. A suitabl e oxidising
agent is, for exanple, any agent known in the art for the I U oxidation of
thio to MPYM7ATA and/ or sul phonyl, for exanple, hydrogenppicnhifiss @
peracid (such as 3-chl oroperoxybenzoi c or peroxyacetic acid), an aFtaIi
met al peroxysul phate (such as potassi ygn per oxynonosul phate), chrom um
trioxi de or gaseous oxygen in the presence of platinum The oxidation is
generally carried out under_as mld conditions as possible and with the
required stoichionetric Bmftint of oxi di sing agent in ord8g_je~xeduce the
dh%ﬁép a

ri sk of over 15 oxi e Z—GWRQEQ-W&(FQ]M gr Yhgeneral
the reaction is carried in a suitable solvent "or "di Nyen uch as -
met hyl ene chl oride, chlorofdrm acetone, tetrahydrofuranfor tert-butyl

met hyl et her pagg for_ex I at or near anbient
t enperat ure, thatagges‘%iﬁr?.t @E?lgéééagei egrgu%ggg’ @t?’ia&m?% arhaigpere 9T and

condi tSulphengtoxy gy, ifdrestaiple o MioreXAab Sro s n, 23,
(1993) 6, 765-769. Wen a Igorrpound carryi nlgag%e?l%’ﬁ%m rﬁlg‘&Pgﬁ%’é‘/

r equi rBA" i | der oxi di si ng agent may al so be used, for exanple sodium or
pot assi um ne i o venienatly in a polar solvent such as acetic
acid or et hagr?o : aIljlt%q!gvlat ot %gﬁjgpcﬁlrlelgf%%gﬁmﬂ en\tgﬁ’éﬁﬁ’él%‘@ﬁﬁ@ﬁﬁdpmnﬂw fornul a
| contgaoup mgfa exahplRenyilitadletiRe, ifr QR gﬁialklaf‘- opﬁkaﬁfe %E&_l%gtsp by oxi dation
of the gorrespondi ng sul phinyl conpound as well as o € ‘correspondi ng

thi n EBIRRSARDY FRBIE oF Bysesientis esmplosoadiba darboniehhyeizokide Br Ridraaey ggn | abi | e

group i i S r.idyl), are probably not suitable internediates
for t%ﬁé’&gﬂs@ gglsne\ g%ljle)%?awu ﬁp%gu%ﬁa%lbé’tnﬁtﬁng’éf“% hedrogidepndassimibydnosifle, Wien a

phar msoédinin s@dridé-rpeepdianiidsad.t TS a e formulal. is

realw red, it may bgﬁobt.ai r@d, for eia#%?@,)l%gg%rngga {%E‘%fﬁblgfp%ggpﬂe‘é%ound

wi tY gudable driesodeangondilusat donexamgleaN dbdivetiyl akmpicocedur e. 30 Wien an
optic active formof a.c und of the formula | is required, it may be
obt ai %dﬂﬁ di oeﬁﬁy\ej%f%ﬁ“g%’ Jb‘ye@é{gmﬂﬁld&%ﬁ@% leA-dimpshaxtyethesapd procedur es

usi ng t@mh@BEdERh] d at Y& 7 GB00/ 00354 actjyve startin

materi al or by resolauti Orﬁﬂ{gétzg lge{%%%lng&}érr%ag’?%s%%d f%iﬁfbéﬁﬁanwv%%a
conveft PoreHr amboang tunperatdrer exanpl e by the formation of diastereoneric

salts, use % chr'lomat ogr aphi c techni ques, conversion using chirally
speci fi c enzyHAP'EEPFESdes mayt basmpidiidtfonthefpreparionar yhax tbmpelihdsal  gr oup

t 0131 dr gRPS Wori¥ . revi ousl t (0] unds of the formula | are
i nhi bitors g’fﬁﬁ{a@"é@?ﬁeﬁéﬁ?%g%fs arﬁ%’“BPFg@&%%a his inhibition may be
denonst r at edAssitatde fager fors Coling hecBERABORE gchﬁ&?@%{egﬁz Fsﬁ}i 9?9(#'}%}, assay

hereinafter:. a) Measurenent of Factor Xa |nhibition

syst efff 94> Bt e hydiexparun inpenvireduntsitu o o flisklatdablr gretp ak defiskd Bi 0l .

Chem ghdyvedW0+, 8289-18297. .whereby variqus, concentrations of a test
conpound aré ‘H%Sgl’gf’ g/eé%’eir%agﬁntpwlgefgﬁg?%%alcgﬂﬁ? ! i ected sithardidIpol yet hyl ene
gl ycoRChPyd H08R)rbaxyatk e tHad-&dn & o 314G ah Factor Xa (0.001

Uni Es/m 0.3 m) for 15 m %t eg. QI'het gﬁ?%%%%}gﬁgi% substrate S-2765

(K&Bi Wit -dalleyiphesphivk) for sxaauirle svithrilethyierzodinirbog/1its in feulakast g 37C for |

S 20 m Lkst the absorbance at 405 nmis neasured. The maxi num
reactlmo‘{]hléb 8%6((\9%%% OBty ﬁqhﬁé?fcﬁmlsdﬁ?fﬁ@bbqufqrmedhaa suitabde cont r ol

sanpl meesdtanhbgilf ) I nhi bi ot ency i.s expressed as an
1050 val ue. b) ‘I\/basgtr’E&nﬁ?&gwﬁﬂr&g%f%aﬂnﬁéﬁyfﬁgﬁe THE"PI a3d alyet hod
a) i s?iEpetley Bibepnge at exampia) 10h@BICNcdReR0R I Rid S5 amiipgt t he 20
chronggr?réi (‘hlsubstrate S-2238 (Kabi Vitrum AB, 7 uM are enployed. c)
Measurenet 6f Ant i coagul ant Activity An in vitro assay whereby hunman, rat
or 2sabbit venous blood is collected and added directly to a sodiumcitrate
solution (3.2 g/100 mM, 9 parts blood to | part citrate solution). Blood

pl asn€e)i s priepdreggodyction of thokdlgahpamndé 088G BIHBAH e Y NARY 38 5or ed at

2-4C. venti onal.
Cgﬁﬂ‘,), the reductive amination of a keto compound below:




25. prothronbin time (PT) tests are carried out in the presence of various
concentrations of a testy conpound and the concentration of test conpound -~
requi red to double the®]otting tine, hereinafter<stferred to as CT2, is
det er mi nedWO P41 PT test, the test conpound and bl ood pl @&TR:EWB0354

i ncubated at 37C for 10 m nutes. Tissue thronboplastin with calcium (Sigma
Limted, Poole, England) is added and._fiijhrin formation and the tinme
required for a clot to 30 form are determ ned. ;" WD 00/47S73 -15 d) - An
ex vivo Assay of Anticoagul ant Achivhty PCT/ GB00/ 00354 The test conpound is
adm ni stered intravenously or oragif'y"3o a group of Alderley Park Wstar
rats. At various times thereafteh ani ¢Odt,e anaesthetised, blood is

col |l ected and PT coagul ati on assaps-@nal ogous to those descri bed

her ei nbefore are conducted. 5 e) AR ih vivo Mea@henent of Antithronbotic
Activity Thronbus formation is induced using an anal ogous nmethod to that
descri bed by Vogel et al., Thronb. Research, 1989, 54, 399-410. A group of
Al der | eyitRankmMs badefinali $n (H adb@est heti sed and surgery is performed to
expose the vena cava. Collateral veins are ligated and two | oose sutures -
are |ocated, @ yutakleasduding agan s, forexampler 2 bydridenedwaug agdesfor exanpglonpound
is adm pi f ;nttavenously. or orally. an_appropriate tinme thereafter
ti ssugn %?%%ig%tggs%}%mt'%ﬁﬁhy% ucﬁ§3 Llﬂ%i“ﬁi%"l”@?’é‘&l bydside e nrefgiabhs ayei n and,
af ter 1Rikakearnd SordtReridsu ' ' sl s thin the
‘Iigated portion of \IS/}ena c3&%%ggi?gﬁ&%ﬁyrﬁgﬁhgggg‘{%gy%npg%ts@d‘ﬁtcgséso&éuq’s _
exci sedtrigtisdbarpbydrideosrdiem ttimedionybaohysividanad sodiba tigdtoxgBoroRy@iRd. The5'  (~

Rat Di ssem nated | ntravascul ar Coagul ati.on in vivo activi~ test Fasted mal e
Al der | e§PRAIS F&?\ée“("?g‘éw&?léﬂa‘}d a'raegbﬁagl-edﬁ%ﬂﬂwt o dilueghergxampler s/ kg) with

conpoungu@hydtefirs] shalfe g\@gﬁg@{g j .1 mes _befare bein
anaest het i s_jéd with Inttaval (120 ngq%%‘gtpf‘%%ﬁ”%%%“% %ﬁ‘epgjsﬁ ?Salﬂtﬁwg\n and t he
ri ght0 calbotnidmanydeidy, aadefoecpmapld, awthyRe chlortd at £frotidsdlvii shhipgd sanple is

t aken frog;a}lqgnﬁaroti d canular into 3.2%trisodiumcitrate. 0.5 nL of the
whol e blPGB@¢iandictimel for thedess nawvartyt reduping agends sush apediahet count

det er m pabéeo MMt Sikigk h nder Ls centrifuged (5. mns, 20000 nd the
resul tant pl g%na 4@%@%%‘%?@6 sgs &éf?})pn%d:ﬂ& tF’élg%rFt,ug‘? ]intrﬂ}? 18gen°bt ©nbi n
anti t hr bifto BOCT Abnverienlyex dlekar dhtiaitit@fferaieconbi nant human tissue factor
(Dade Innovin Cat.B4212-50); 25 reconstituted to the mgnufacturers
specification, is infused (2 niL/kg/hr) into the venous canular for 60

m nujes gy Mreg ter the infusion is stopped a 2 nL blood sanple is
t aken a;gd) pl a?gﬂé@%ﬁg@éﬂ _(,)tr'dr ug |l evel, plasma fibrinogen -concentration and
TAT conpl ex are determ ned as before. Platelet counting is perfornmed using
at Coulter T540 bl ood analyser. Plasma fibrinogen and TAT |evels are
derterm ni ng using grcgé)tti ng assay (Sigma Cat.880-B) 3Q and TAT ELI SA
(Behring) respectiyely.g\Thg p concentratio nmpound i s

bi oassayed usin§ himan }—ac%@rjrigz rid‘&@%&ﬁﬁ@'g‘%{ At ¥(n$2765 (Kabi ),
extrapol ated from aBsgtBndard curve (Fragnin) andp 2d in Anti-Factor
Xa units. The data is anal ysed a %-n WO 00/ 47573 -16 PCT/ GB00/ 00354 as

f ol | owswhérkRSlIE d dighleablBHG R IcRAU EhIOORTH b BIVALA! Ehiv AR 1RIfoOfITe | Sed
with respect to pre-dose platelet count and arug activity expressed as a

per cent I Hivitakbla aghivatddsdarivativest includeimettisadndeivhidves apk B avithher aaerpar ed

t i t d i . Co ds . ti if the i tatisti |1
o gni | e e B R P pp YA, SRS STEerYENs Hh o et it BRanpie
had an d4ove codmpoh toX%éfkciQrod: &géﬂté\énﬁﬁer@%a@ U %gu&;, gﬁ%%a%)io% %(Pr%rgb 819 to a

further feature of the inventio ere is provi armaceutica
conposi ¢Hene apditdfiate.ofpitabde thearetmioariocyatl ted byasse vhs irdsigdn duite nfediliulagysl,, or

‘a pharmaceutical | y-acceptabl e salt thereof, in association with a
phar rracseuﬁg 8 BT%? I%Eeﬁ'ﬁt’gﬁggs éﬁripgé?ﬁlpl%ﬁsl)@&?)ma@ﬂdmm (0.
Alternatively it is possible that ring A contains the displaceable group Z and the ring

~ 25 containing By to By is activated, as described above.

The reaction is not suitable for compounds which contain halo substituents on A, B,

or L].



10- The conposition may be in a formsuitable for oral use, for exanple a
tabl et, capsul e, aqueous or oily solution, suspension or emnulsion; for

topi cal use, for exanple a cream ointnment, gel or aqueous or oily solution
or suspension; for nasal use, for exanple a snuff, nasal spray or nasal
drops; fO?9%457hal or rectal use, for exanple a supposit BCF/GHG00354

adm ni stration by inhalation, for exangle as a finely divided powder such
as a dry powder, a 15 microcrystallinéiformor a liquid aerosol; for
sub-lingual or buccal use, for exanple a tablet or capsule; or for
parenteral use (including intravenous, subcutaneous, intranuscular,
intravgécular i on) or, exanple a_sterile agueous or oily solution

or infu \ E L C
or susp@nsi orb? F%Hﬁ%gfﬁﬂgqnﬁ e 25 CorpRPRd (Di whereined isfupetigrat gwupn a
conventhomad ALY ' o] 220 . The anmp of active
i ngr edi ent (?f’r@? H?‘gmg' E{eﬁ?%ﬂr}%%\é%hﬁ% erﬁn\ggﬁn\gé&g#e%%rhbee%fl%% ﬁiﬁ%éecﬁfﬁ‘or a
phar ma&bemiBal;19%; &itSe (to6B); duskibami, ey Bgf. )CHea Sot.SIpa Qab] prad7i1bhgene or nore
exci‘gi Eﬁ’tf to péOiUée g Si nglée dosage formw Il necessarily vary dependi ng
upon-t otk Ktk odt O Geme » &1 2i Qa3 Prlvstos GofGazanthins fiakt 9&m1260r
exanpl @;0@' } f ral ;%nk stration to.h s wll
gener alglgy@ %%ﬁg}ﬂﬁ oIrt '%Qggn%%ggdfgé%gﬂs’spm’ f(y@s'g rSFesg%stsiW/t@bﬁfn’ggragent
conpousytebesid dffstating patesiplsiia kechaydli oMM e8icabhs ATABRIbOA iEXEINR I Sor i ch
may vaﬁﬁfrom bout 5 to about 98 percent by weight of the total
conposi HeHRCYBES dgerini8, 67 3+ (189 Wian Kepsngis M.iey alo dhlhiGhembBo¢. Jpnng0t o about
500 ny7e4_78 laﬁ;y?ve i ngredient. According to a further feature of the
i nvention t gre i's provided use of a heterocyclic derivative of the formula
|, @ a pharmaceutically-acceptable salt thereof, in the 30 manufacture of
a nedi canent for use in a nethod of treatnment of the human or ani mal body
by t hekfapy. Forthegmodwtionvf gompaunBewheroT33$ by The rdaoti@nt i on al so i ncl udes
t he use of such an active ingredient in the production of a nedi canment for
use in: (i) producing a Factor Xa inhibitory effect; (ii) producing an
anti coagul ant gifgct; (iii) producing an antithronbotic effect; (iv)
treating a, Fagfor Xa nediated di sease or nedi cal condi*tsie ) treating a
t hr onbosi sArr_eﬁi at ed i sdabRiobidi(Bal donditi dhX; t rgY(@pagul at i on
di sorders; andBp¥Bfvii) treating thronbosis or enboli S i
medi at ed coagul ati on. 10 The invention also includes a nethod of producing
an effect as defined hereinbefore or treating a di sease or disorder as

def i ged her ei nbef ore whi ch conprises adm nistering to a warm bl ooded ani nal
r eqdi? r PHEEELE S 2 dishlepsshle srpurior example chivpunmndefcoaditivos siwslar hgthed: et as
define J f . The size of the dose for therapeutic or prophylactic
pur posg?gg%sq}gﬂg@r%%%br%&of the 15 formula | wll naturally vary according to
the nature and severity of the nedical condition, the age and sex of the
animal or patient being treated and the route of adm nistration; according
to wel {8)knowkoptierypgicaien of camplivodnwherdin TipntN ameX, alityer SOgnpothads of the
for rrullaeaéﬁéar_e useful in the treatnent or prevention of a variety of nedical
di sorders Where anti coagul ant therapy is indicated. In using a conpound of
the formula I fOI‘BéBCh a purpose, 20 it wll gengﬁall be adm ni stered so
that a daily dose'in3the range, for example, O. 0 / kg body wei ght
“is received, Agiken |A’>‘F§§hﬂ’ g‘dHi'\KRd)“{fi'a- 3@@%6'52\ I n(n)l ower doses
wil] be adm ni st @-eg when a parenteral route is ggpleyed, for exanple a
dos&%for intravendus®adninistration in the range, for exanple(X0.5 to 50

ng/ kg -wejght, wil | erally be. used. For, preferred and especially
prefer ?fggr\één\é\fn%)s%&ﬁ&r b a‘?‘ﬁg 3 ‘?19/15%1??%!{3 5%“%&??3?2@?@%“%@“&6@@@ will be
enpl oyeshiplihg coRXasR, Sindladl & th¥seiT$Rods @i}?anffﬂgﬁovef or exanple, 0.5 to 10
ng/ kg body wei ght. Al though the Conpounds of 'the formula | are primarily of
val ue as therapeutic or prophylactic agents for use in warm bl ooded ani nmal s
i ncl udj,Rg na they are,al so yseful enever it is required to produce an
anti co hgu! an?g ye‘f‘\”@ﬁ’tlg, the Jieter RS r _2%‘%{ mathads WW%@%@‘S?%@@CBPEWI e

b1 008! Brocéss vahignd €Sl PRATP(ES foP brePhith He B 155 hdickPha BIRRINIRANAVI NG

anti coagul ant properties.




“1.n WD-00/ 47573 PCT/ GB00O/ 00354 -18 The conpounds of the invention may be
admi ni stered as a sol ewjherapy or they may be adm.mistered in conjunction
with other pharnacol ogreral |y active agents such as&& thronbol ytic agent,
for exanpl WOtG08%3T8@ pl asm nogen activator or derivatives tharcRGB@I003s4
strept oki nase. The conpounds of the invention nmay al so be adm ni stered
~with, for exanple, a known platel et aggrmegation inhibitor (for exanple
aspirin, a thromboxane antagonist or a thromboxane synthase |nh| b| tor), a

known hy l'i pi gaeih Gy t ert.e ent

i nvent i o(ﬁpvm | | iinow g’e&gﬁ%{i &a@n &li)\rqgto Hl f87r¥@a (h Wr}l?%%ﬂ%ﬁa Sagrﬁqu

unl ess ofohenlaiS(y S, atvihekeinliBe fih} cOMARTAR| RS, MAFSa P%E.Bﬂhﬁgn&?fml% &0t ary
evaporatjon in vacuo and work-up procedures were carried after renoval

of resi dhlidigwthigmomhoting gioupiopa sulpsiityendpbichicoominswell et @aliylselphont, at room

t enper at yr n.the o8 nder at nospher e of._an
|n<ranr) t ga &L}cﬂ&g&sﬂpgr% 1 108‘? 3“%%018}?0“3%3{?59 Igpozipﬁghq%gr AVRETRIR 2, 15
sat i st sicd giovp Mﬁfeqaﬂﬂllﬂseﬁor%&ﬁ!ﬁ&h d-geaﬁﬂ‘ﬁﬁma‘?@ﬂﬁﬁlﬁ fonf' rmed by

n

nucl ear magneti c resonance and rmass spectral gques. Chem cal
shift vall alké]fsélnkéaﬁupwmnlphhell dnébnﬁsv.dp}ame'i hetmoérgakhkphnnﬁrgmabbr evi ati ons

have be neté% a%_d Su{s 1%' et; x\}\%&ublg tri , quartet;

mul ti pl et \¥ PhORY IR, thedxjdatan 9 f’egcé’l‘?éf'%ﬂ Vlgf"(ﬁ’ﬂﬂ‘i’“éﬁaf%tf@w@éé and
purity V\aﬁe@s@e‘s dort%ﬂtlbu And @Srschr omat ographic, infra-red (IR or NWR
anal ysi s; and Zési?v) mel ti ng p0| nt's were deternined usi ng a Mettler SP62

aut omatic nel tArsgltpluiB okidgimpagenus, for ek angaicbntdmpandh tss arffir theNg poi nt s
ts of the formula | were generally determ ned after

for t
c(r);/st Eﬁ?l ‘g"it OBr‘P i To shlphiRvaRal SRPhrdoIRT exaganlc.drydragss perpxidss aapkrid

1 oo R oroBHAR bR K B KR A0SR ab BAHT I S R RRR IR o
stirred @qmmmnmermtynﬁ}r(oéulphaw)dmhbmlﬁﬂmdm@e ﬁo%]dﬁedlﬁ(&y@& inZhdPrekdnce df

di met hyl f or mami de, - (10 M) was treated wt

| - (5- chIIH?tH?W‘FBOTh@ZQ’W%ILHDﬁﬁSWWQHYthH@dﬁ(r@@mllﬁgconﬁltmlas paGitle amd eq. )

and |- ( t, 3- Sk car.bodi -' e hI orid DAC, 460
ngy, 2. 43Wﬂﬁf% ?é{‘glaemsmah&?l%& or st |°rxr1 |l?‘f8g 8% 8‘1‘#}/? léc(‘fltl\:}eeﬁgké\g ver
renovesl éxidarmauad dadagde othé{\ﬁxQﬁbﬂgl%?éﬁ 1% E@E@’re@%@feﬁ&ﬁﬁﬂs b&sied 'éﬁt ina

chr omat ogr aphed (I'solute 20g silica cartridge, eluting wth dichloronethane

cont ai ni Sﬂﬂga 65%V€11t51;70d\111pqnt(§ﬂc ethplede ¢ldondes chloroform, acetone, tetrahydrofuran

1- (5-chl 2- Is honyl ) - 4 dpyrid ni cotino razine as a
col our | e(gr {r% Qé’ Fg’f’pﬁ%‘rﬁ){ t%%‘lrﬁtluge g‘% Pi? i ‘?ﬂﬂe?)"r%ﬂ%f’ﬁé%@}’ﬁréf”ﬁ%mol

m xture thétqgﬂn ﬂ&Er g@)lSQG@S‘tG &R 86l WaoPrnd af AL ARG AR a%)?éé&llﬁe 0l ffCl S i

nmet hanol until acid to indicator papér (slight® excess resul ting
sol ut i orexgmphy diage K. 61.i Simtls {lammars 2@;/@}9@3)36 &65t169dryhesscansbunieatrgiipdue

boi | I 100 |.et | ut Filtrat d I
oave. 0 (S faRERRR A SROEd amiREng R SR BSUpY A9 b Ho ORI od o] pe
hyd hl 3
(brond ot Heessitf fetbliiatebaRvE bl inteli Whvent fchYal sEMBIenndr %> |
IH), 10 Wl.llgw(ajn,prelzlﬂ)qd tﬁaﬂwl@aﬁch, co]ﬂﬁoun&oﬂﬁle(fdz;mﬂlh'll coitainiren sulpflonyBg®upds 1H),
8.95 (d,_ 2 gnals were also present due to 2- (Pro panol

(0.5 m)l regy H%ﬁ“\y “)mayl\!@ QhWPﬁd bY4@11¢%@3 of the qoampqr@@l@tﬂmyissﬁmppyn Fhweell

requisi tg fg‘d'(b\edfco?%é SRt foobdlofind bR LBIbbs TR Sk 1 WRRRRGERA °d as

| - (6-24- ngd;alb)lagnmps ikl as4A(mgr1§ py&ugnydrepydbab@qror%ﬁabm RerAgiRes(Ed: 79, 10
nmol ) and. pot assi um car bonat e mol ) in nethanol /wate~ (90nmL of a

2:1 i xtGisdrogesostan, )mmgoaﬂé@tmopf\ﬁa&gr@ﬂpw degired7 hrs. It was then cool ed

and neat alise HG e. sol vent
renoved in vacg%ﬁ%bgjh%n%te&mﬁ a@?(ﬁ,aa”k a;td) C@%W‘igﬂ&‘f’g "Z?LPSry left to
stand f oreq@ifeds it oidyl B dHtdiBed, fvRsBinpR, ¥ tAciR] & sadebniiothd fvideyfiilaBR RRPVE
starting material (870 ng) which was used without further purification, 'H

NI\/R(db ‘E\VBESUSI%QCQFWCHQWII)@C@BWd IH), 8.4S (dd, IH), 8.75 (d, 2H), 9.2

1 . . .
| - ( 6- ?@1 Pyr i dy 25 ropgﬁlﬁaglﬁ ‘3’??‘.05}8&?91?8%%8?%5?@%1 Baraureelt iy
pr epar edbésbisined\ior dkalmpRiTBY Barlyif oliloht GPARY A9rRddld procedures using an optically




| -.( 5~ Chl or oi ndol - 2-yl sul phonyl ) pi perazi ne was prepared as shown in Exanple
3 of GB9809351.1. 30 WO 00/47573 -20 Exanple 2 . . .

1- (5- Bronoi ndol - 2-yl sul phonyl ) - 4-[ 6- (4- pyridyl ) ni cotinoyl] piperazine

PCT/ GBOOMO®EBASBY an exactly anal ogous nethod to that in Exeidkeebiss
starting from 6-(4-pyridyl)nicotinic 5 acid (400 ng, 2 nmmol) and

1- (5- br onmoi ndol - 2-yl sul phonyl ) pi peragigne (700 nyg, 2 mol, 1 nol eq.), was
prepared 1-(5-bronoindol -2-yl sul phonyl)-4-[6-(4-pyridyl)nicotinoyl]

D LB Ay B SO sl el Wb s (s 55

7 95 ( sonvkhfiondd pfocedhure 1d} exdingle 69?1:1% %ﬂg%atlgn &P d%agtereg){il)enc §ai?s Slsge% ( M+H)1§ 11 0
526/ |528hr°'?ﬁ~g°nal A V\@Lgfég';ﬂss?ﬁggg;g; lmmg cigirallysypegilio myiﬁn@icgﬁ@@ggdgeors;{yar ting
”ater'éﬁdﬂﬁﬁ%ﬂ%ﬁﬁ$%ﬁ% aﬁgF%%ggggub% &gus to that for the correspondi ng

5-chl oro conpou ﬁ%o% conpound of the fornul a I

Z
i 5001 0 s ko bk P W T gl B

ar omat Fecter ¥y Thneteats ‘Pfqhis intbion3nay bgdhabmmeddammmb%@hﬁﬁe br @@ oxygen,

nitro hur B2, B3 and Bg are independently CH or a
nltroggﬁmgatrgﬁ{oc ISR OP{Ilier‘?lf‘?%crf'orned fromB~, 10 B2, B3 and Bq may

optionally be substitut ed with the proviso that at Ieast one of B ~, B2,
B3 and Bqg is mtrogen T, is CHor N, T_is CHor N, with the proviso that
at | ea@t one Mgasiie cig bitign SO, SOz, C(R, )z or COwhen T, is CH

i n.addition X ,,|s Oor S when T, is CH 15 and wherein each R4 is
i nd@%e%ﬂé%ﬂ-@ I DGR iScared e aqta@g} jon the meéhqdl ofmem@@m

E i— 2C) géid‘m/ b@f‘elcﬂég@QQY¢7 wherdby VAL Aarldns HEh Hek Xompoundlage c%%s(,jorl\?e en or

ina pI—I7 5 buffer containing 0.5% of a polyethylene glycol (PEG 6000) and incubated at
37°C with human Factor Xa (0.001 Units/ml, 0.3 ml) for 15 minutes. The chromogenic
substrate S-2765 (KabiVitrum AB, 20 uM) is added and the mixture is incubated‘at 37°C for
15 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

compound. Inhibitor potency is expressed as an IC5q value.

b) Measurement of Thrombin Inhibition

The procedure of method a) is repeated except that human thrombin (0.005 Units/ml) and the
20 chromogenic substrate $-2238 (KabiVitrum AB, 7 uM) are employed.

c) Measurement of Anticoagulant Activity

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 m, 9 parts blood to 1 part citrate éolution). Blood
plasma is prepared by centrifugation (1000 g. 15 minutes) and stored at 2-4°C. Conventional
25 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,
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 thrombopilastin with calcium (Sigma

Limited, Poole, England) is added and fibrin formation and the time required for a clot to

30 form are determined.



or- Rz and R3 are joined to forma (I-4C)alkylene or -CHCO group; wherein
the ring fornmed 20 by T";RZ, R, TZ and L, is optioRally substituted; X=is
S(OY whereinyis one*GT two, C(RS)Z or CO and es€h RS is |ndependently
hydrogen owo(oei78G) al kyl ; Y is sel ected from hydrogen, hal opcr/GBo0/06354
trifluronethyl, trifluoromethoxy, cyano, hydroxy, am no, nitro, carboxy,
car banmoyl , (I -4C) al kyl, (2-4C)al kenyl,_{2-4C)al kynyl, (1-4C)al koxy, 25
(2-40) al kenyl oxy, (2 4C) al kynyl oxy, (1 4C)al kyl thio, (1-4C)alkyl sul phinyl,
(1-4C) algyl sul ph - 4C)-g| I ! - (1-4C) al kyl am no,
(1- 4C) al Koxycarno % AR A, N, N-di-(1-4C)al kyl car banoyl ,
( 2- 4C) al Ranestlco uﬂ@saidk[am@ﬁé}e@rthﬂgve ,
(1 4C) al koxy- (| wn{fg) al kyl, carboxy- (I -’%gg%&aﬁ} tégk?g)qfﬁéﬁeﬂce FEShy - (
1-4Q) al kWIlStarc,fa'i‘Sb dvygrioys tlmmﬁaﬂekﬁitr amm@ls lafeﬂ@)ae.#.tkqxisecarbh&miny bolleckd@ &1@@'@7573

-22 (1 and N 4 Kk barm -(1-40Qalkyl; nis 1 or 2;
and PCT%%%B?%%@?)@ dng §° toql%gs‘{-ﬁ (Neé’f“e}llduwdch t he proviso
that @ east mAdn OfvoRGeditbolin b?A'NuﬂﬁQﬁbW)&%H utically acceptable salts
thereof. 2. A compound o inclaiml wherein Ais
a pyri dyfhrompus fﬂrmawyrl 1sandtp:yd usiag myahalrogmgs maho@toOtﬁﬁmiébkﬁd)eefbyM‘@ef ormul a |
_asclal d, i C|%I in Alis 4- yr dyl, 2 10 pyridyl, 4-pyridazinyl,
3-pyrim @9 &t -’I?gp%/]r - iy leroup. OfAI%W@@ﬁﬁ ftaties i or nul a’ |
oo, ol 8 A LA sl'n% P IAPRERLR (Opls R IR L SO08era Bl ctane

one, two or three ato groups se from

cyano, amiee leose suﬂuyﬁﬂwmcatad t0. D el dpafG)oahd e, infediofHon@ | GX Yrest
(1- 4 aI kélpPngo or .15 di-(1-4C) al kyl'am no. 5. A conpound of the fornula I

as cI ¥Sé’idﬂil‘113tegeddfltfﬂv cRABTIEIOR ofally. Mt g appj*pp;me tiyneBheredRer tBicand B4

|sapyr 3. tro rimdinediyl,
wher ei n tté1%~ agygﬁ(w %I%Hlsgerrggn ttﬁ%ﬂlgﬂ aéf’%‘ E‘ﬁg}?g%%%é}wo

wher ei n sBtures, arBHghehell B4ndRe QfasBwitlBg tl@élﬁi%a%ﬂ Iﬁfrﬁ‘oﬂ‘éﬁxfeﬁgg& xﬁ[@f‘l pb. A
compound of the fornula | as clained in claim1, 3, or 5 ein the ring

cont ai nllﬁ]ﬁuﬁuh@é%at@élsﬁ%ls%ﬂﬁ%d arb i hombug thersin tshwlartemgﬂmmﬂtaadm ng B1,
B2, B3 l%@ IS substituted by one or two substituents selected from
hydroxy, ca oxy, (1-4C) al koxycarbonyl 25 or one of the follow ng;

( CH2E" (B - (R DlsseHBBEted Ir@@v%cuta@@dﬁ' atiod i(n% activhy, Bsgnd - (CHZ2) ~

CO-NRRi ; wherein n Is ~are |y selected from

hydr Oge'FastQ& nfHte ﬂid&[ley Pg.[;f( rﬁtg)(%d(—ggé{ g) are pre-doseg'by Ll ax(/)a(,)g/e4 ?n?ls?/kg) with
compound or vehicle (5% DMSO/PEGZOO) 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

20 cannulated. A 1 mL blood sample is taken from the carotid canular into 3.2% trisodium
citrate. 0.5 mL of the whole blood is then treated with EDTA and used for platelet count
determination whilst the remainder is centrifuged (5 mins, 20000g) and the resultant plasma
frozen for subsequent drug level, fibrinogen or thrombin antithrombin (TAT) complex
determinations. Recombinant human tissue factor (Dade Innovin Cat.B4212-50),

25 reconstituted to the manufacturers specification, is infused (2 mL/kg/hr) into the venous
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)

30 and TAT ELISA (Behring) respectively. The plasma concentration of the compound is
bioassayed using human Factor Xa and a chromogenic substrate $2765 (Kabi), extrapolated

from a standard curve (Fragmin) and expressed in Anti-Factor Xa units. The data is analysed



PCT/ GB0®/ 00354 -23 (2-4C)al kynyl, hydroxy(1-4C) al kyl, carboxy(l-4C)al kyl

and (1-4C)al koxycarbonyl (1-4C)al kyl or where possible R and R~ may
together forma ~ or 6-nenbered optionally substituted heterocyclic ring
whi ch maY@A¥47%§&e in addition to the nitrogen atomto whi ebhrirmodessr are
attached 1 or 2 additional heteroatons selected fromnitrogen, oxygen and
sul phur. A conpound of the fornula |-#¢-clained inclaiml, 3, 4, 5 or 6
wherein the heterocylcic ring forned by R and R~ is preferably sel ected
from pas follbingi fisshie Ydciorlifii Wdsibad: qperidin-1yl, .piperazin-l-yl,

4-or phol i no and 4-t hi c;%‘(ri%ﬁgﬂd%gbn%gpg%l% ‘cr?ggrfp%ﬁﬁémaﬁl Sﬁ@“‘? rﬁfﬂeﬁt% as

cl ai merfeidese phateteticousy an drbg a@ivity ckpwhed @k B peRenhighBiIREYSH issud j20@,f or med by
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| or 2ngHeEh PreRbGeyiapgpia thes COFBHed e vehigla tresipd amithatsr Gompourtls afe asivpound
of t he ffFeyallisdst i ] lgiyn 1,3, 4 . 7, 0r 8 wherein when r O
O o ¥ e edEophAiBfont (1 Bl hnibiag'ss Trindhiedt Srombotiioncngn X i1

addition is ©xempB: hatiGm 1850 Fmeerih)ef 002Uk OLMRuledds &t 4 med in claiml,
-3, 4, 5, 6, 7, 8 or 9 wherein R, and R, are joined to forma C, ~, allcyl ene

group to for Mccensire foer furmhemfedtireTof thatdvidtion thert & Rovidell & phhftgaceghicgt €d from

pi per azi ne, . pi per.i di ne and rrolidine, 20 11. A conpound of the formula I
as cl aﬁoﬁg)djsftﬁonc‘ﬁé*‘lcﬁ]c‘imB‘flseg Aeiseamicle fiaintvepbby tola Leg af or med by T" Tz,

L" RZ pRdnkdut ' i ; dtuted one ar two substituents
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- ( )~ CO-NRR~; wherein nijs | or 2; R and R- are i ndependently sel ected
fr oM hydr ogeh?® {CHERRSItONIHAY b DLafoym iskigatld for 8t (12, 4@)exhiypleyd tablet,

hyd ; | ¢ v(1-40) al kyl . (1240 al bonyl  -:4;z WO
00 s AR or o GG et PRI i O o RARIe R oy
t oget hecanf,ori -gebor AuEBIEY i td icori
WhTeh e ncl e o e prcet) sOioR Duisermit? bt HASE RO AR | 0O

at t ac 8B g5l sprayien aasalipps: dereragimaborseatall uset forefangpte nistpmeory; Gygen and

sul phug;. .1 of. t he fornul s.claimed in claiml, 3, 4, S 6,

7.8, ”‘8?"’%%“8"?“&%%%@%@ Remple @dzf?“e&&" d pewdensuch ag 8 i nMWdeT & he

f or rfulmictocagstalliné foReh dria 16dudd Brbsol For dub- , Nyl wher ei n
1 164 rbsol;or &b l'fhgugl orﬁgg%] u?%,ifgi?exam&,lr%? ﬁai:iei;

Y is selected from hydrogen, halo, trifluronet aor , cyano,
hy dr 00§ CaRswlei @ fori naranteralarsh Gxyludirgribzaveydus, fubcd@hedusyintrafidsd@al kenyl

2- 40). | l.- 4C , 10 (2-40) al kenyl . (2-4C) al kynyi oxy,

(1 QA e i SR, o et hajaonn b GbSaISRappomgponsion. 11

1- 4C)oahde| A il ks ' - K bonyl . 14. A

( Joehdoit| BFIaBOve Qmé&1tﬁ)%g{a§?ﬂ§%d%gcghve%gz)ngl nge)r%]]%ﬂyés@gn %’ o 12 for use

conmpound of the formil a n any one o

i n medprwntiohelexpipient® 15. A pharnmaceutical conposition which conprises a -
conpound of ﬁ}e formul.a |, as defined in any one of clains 1 .to 12 or a
phdtmaceut i calf yRGuH of pethiedngrsflient (hat iserheterpcyelis detivativernf Whd formula I,

phar mee § phhfiRdde U SHGEREGRLS Sl HMER5H Wat GRS hed 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

25 agent compounded with an appropriate and convenient amount of excipients which may vary

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.

| According to a further feature of the invention there is provided use of a
heterocyclic derivative of the formula I, or a pharmaceutically-acceptable salt thereof, in the

30 manufacture of a medicament for use in a method of treatment of the hurtan or animal body

by therapy.
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30 storage of whole blood or in the development of biological tests for compounds having

anticoagulant properties.



. sp Y 10% ()-!v|1"10% ()-10% ()-Zi 10% ()- !.$10% ()-) " 10% ()-Z

Pvi 1 H{"#a?SH= I ., . . . .
!\r/yl +£/(10%&. ()-! eH% | 1097E7E& () -\ &P10% ()-"!10% ()-= V$10%& () - Z10%& () -
=i14* YOROWBRIATSTS | p || @VI0%&: ()-Y.10 10 10: p10% ()- B percRowonsss
YL0%&: () - <2#10% ()-0C] 0" 109/ () - =990B@EIENDC | ., p | 109 ()-0 *
3"109& ()-plO%& ()- "F10%& ()-fL10%& yg).-|) 10%& () - &4 (m( (dEMC !, p

| 109& ()-#10%&' () —#100& ()- 0S109& ()~ ' 109& ()- pH#10% ()- =(():

+#+dEmbC | ‘foé( & ow /é% 11 109& () - t $10%& ]()- p#10%& ()-c3

109& () - #+8++ <-- n%fé F mveRYGiBRay de @slminimerndas @)sold thaegnoptey fhay

. Y4.0%ke @ﬁmimﬁﬁﬂ%}g&ﬁ iiréc){f(%gv& &ﬂlér pﬁérl\ﬁéeslgglgaﬂy gctl'\'/é/zﬂgents such as a

1. 1)10%&' ()-)0109%& '

ovfic\ag g ample tl#ﬁs/lﬂm%mﬂachvator or derivatives thereof or

tl()llz)(z/%lrg S}%b’)‘ QUR! @i 0%’ ()-' 10% ()-' 10%4& ()-6"10%& ()-011' 1CLV1i

1aBu tlrérgbt 'gﬁﬁ%;%‘ m&; ’ﬁfic% m(lé atiofgygy plpo be administered with, for example,

0%&: () - - 100& () - ) 10% (
%18?"5‘3?"?%’%?8% PG oo ot §50s senifine ooboks aigoniior ()
ol

109q@zthry m@@mh@emwwz& Koven hOBGipidaeld ddhididrad@y) . | WLO% & () -
V0% rgtl i»pFQ’ e%glvc ag t.

The invention will now be illustrated in the following Examples in which, unless
otherwise stated:-
10 (1) evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids by filtration;
(i1) operations were carried out at room temperature, thét is in the range 18-25°C
and under an atmosphere of an inert gas such as argon;
(iii) the end-products of the formula I have satisfactory microanalyses and their
15 structures were confirmed by nuclear magnetic resonance (NMR) and mass spectral
techniques. Chemical shift values were measured on the delta scale; the following
abbreviations have been used: s, sing]et; d, doublet; t, triplet; q, quartet; m, multiplet;
(iv) intermediates were not generally fully characterised and purity was assessed
by thin layer chromatographic, infra-red (IR) or NMR analysis; and
20 (v) melting points were determined using a Mettler SP62 automatic melting point
| apparatus or an oil-oath apparatus; melting péints for the end-products of the formula I were
' generally determined after crystallisation from a conventional organic solvent such as

ethanol, methanol, acetone, ether or hexane, alone or in admixture.

25 Examplel
l-(S—Chloroindoi—2-ylsulph0nyl)-4-[6-(4-pyridyl)nicotinoyl] piperazine

A stirred suspension of 6-(4-pyridyDnicotinic acid (400 mg, 2 mmol) in dimethyiformamide,
DMF, (10 ml) was treated with 1-(5-chloroindol-2-ylsulphonyl) piperazine (600 mg, 2 mmol,
30 1moleq.)and 1-(3-dimethylaminopropyl)-3-ethylcarbodi-imide hydrochloride (EDAC, 460

mg, 2.4 mmol, 1.2 mol eq.). After stirring overnight the solvent was removed in vacuo and the
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10, 9109%&' ()- S10%& ()- , 109%& ()-3"F10%%() - L10% ()-i 10%& ()-w :::;d;
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e i s e v )
10! | 77# 1€k 213V~ SROUE of hnethdrloV- (i A& 1 ((5-chictEA0%E.( hiTpRad BB ARE" P1
l- 10(yd'0(ngi)y(n)d}fl)gicot]igg/ye%] lgi)p-elzlgine as a colourless foam (680 mg). This was dissolved in
dichloromethane/methanol mixture (40ml of 1:1) and treated with a saturated solution of HCI
5 in methanol until acid to indicator paper (slight excess). The resulting solution of
hydrochloride salt was evaporated to dryness and the residue boiled in 2-propanol (100ml,
incomplete solution). Filtration and cooling gave I-(5-chloroindol-2-yisulphonyl)-4-[6-(4-
pyridyl)nicotinoyl] piperazine hydrochloride as a colourless solid, (220 mg), ‘H NMR (d,-
DMSO0) 3.0-3.3 (broad d, 4H), 3.6-4.0 (broad d, 4H), 7.05 (s, 1H), 7.35 (dd, 1H), 7.5 (d, 1H),
10 7.8(d, 1H), 8.1 (dd, 1H), 8.35 (d, 1H), 8.5 (m, 2H), 8.8 (d, 1H), 8.95 (d, 2H), 12.4 (s, IH),
signals were also present due to 2-propanol (0.5 mol equiv.); MS (M+H)" 481/483; mp 186 -
190 °C (not sharp). ~

@

The requisite 6-(4-pyridyl)nicotinic acid starting material was prepared as follows:
15 . |

A solution of 1-[6-(4-pyridyl)3 -pyridyl]-4-(tert.-butyloxycarbogyl)-piperazine (3.7g, 10
mmol) and potassium carbonate (6.9g, 50 mmol) in methanol/wateg (90ml of a 2:1 mixture)
(30 ml) was heated vat reflux for 7 hrs. It was then cooled and neu"g‘?alised with dilute HCI (50
ml of 2M), and some of the solvent removed in vacuo. More water was added and the

20 resultant slurry left to stand for 2hrs. Filtration, washing with water and drying gave the above
starting material (870 mg) which was used without further purification, 'H NMR (d;-DMSO),
8.1(d, 2H), 8.25 (d, 1H), 8.45 (dd, 1H), 8.75 (d, 2H), 9.2 (d, 1H), MS (M+H)" 201, (M-HY
199.

25 1-[6-(4—Pyridyl)3—pyridy}]~4—(terl:.-butyloxycarbonyl)-piperazine was prepared as shown in
Example 1 of PCT/GB98/02210.

1-(5-Chloroindol-2-ylsulphonyl) piperazine was prepared as shown in Example 3 of
GB9809351.1. - '

30
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101 FOTD%fa-¥ Y25 pepovg ](-éﬁihroﬁlomw'r}&l(lphoﬁyﬁ oM@ -tyridylinicotinoyl] plperazme
free base, as a colourless solid, (540 mg), 'H NMR (de-DMSO) 3.0-3.3 (broad d, 4H), 3.4-3.9
(broad d, 4H), 7.0 (s, 1H), 7.45 (s, 2H), 7.95 (s, 1H), 8.0 (d, 1H), 8.1 (dd, 2H), 8.15 (d, 1H),

8.75 (m, 3H), 12.4 (s, 1H), signals were also present due to DMF (1 mol equiv.); MS (M+H)*
10 526/528.

The requisite 1-(5-bromoindol-2-ylsulphonyl) piperazine Starting material was prepared in a

manner analogous to that for the corresponding 5-chloro compound.
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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;
B), By, B3 and By are independently CH or a nitrogen atom, wherein the ring formed from B,

10 Bj, B3 and By may optionally be substituted; with thé proviso that at least one of By, B,, B3
and By is nitrogen;

T,is CH or N; ﬂ >
T, 1s CH or N; with the proviso that at least one of T, and 'I:; isN;
X, 18 80, 80,, C(R,), or CO when T, is CH or N; or in addition.X, 15 O or S when T, is CH;

15 and wherein each R, is independently hydrogen or (1-4C)alkyl;

L, is (1-4C)alkylene or (1-3C)alkylenecarbony!;

R, is hydrogen or (1-4C)alkyl;

R; is hydrogen or (1-4C)alkyl;

or R, and R; are joined to form a (1-4C)alkylene or -CH,CO- group; wherein the ring formed

20 by T, Ry, Ry, T, and L, is optionally substituted;

X, s 8(0), wherein y is one or two, C(R®), or CO; and each R’ is independently hydrogen or
(1-4C)alkyl;

Y is selected from hydrogen, halo, trifluromethyl, trifluoromethoxy, cyano, hydroxy, amino,
nitro, carboxy, carbamoyl, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)a1kynyl, (1-4C)alkoxy,

25 (2-4Calkenyloxy, (2-4C)alkynyloxy, (1-4C)alkylthio, (1-4C)alkylsulphinyl,
(1-4C)alkylsulphonyl, (1-4C)alkylamino, di-( 1-4C)alkylamino, (1-4C)alkoxycarbonyl,
N-(1-4C)alkylcarbamoyl, N,N-di-(1 -4C)alkylcarbamoyl, (2-4C)alkanoyl,

- (2-4C)alkanoylamino, hydroxy-(1-4C)alkyl, ( 1-4C)alkoxy-(1-4C)alkyl, carboxy-(1-4C)alkyl,
{1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(l-dlC)élkyl, N-(1-4C)alkylcarbamoyl-
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2. A compound of the formula I as claimed in claim 1 wherein A is a pyridyl,

pyrimidinyl or pyridazinyl ring.

3. A compound of the formula I as claimed in claim 2 wherein A is 4-pyridyl, 2-

10 pyridyl, 4-pyridazinyl, 3-pyrimidinyl, 4-pyrimidiny! or 3-pyridyl.

4. A compound of the formula I as claimed in claim 1 or 3 wherein A is unsubstituted
or is substituted by one, two or three atoms or groups selected from halo, trifluoromethyl,
Cyano, amino, oxo, hydroxy, nitro, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino or

15 di-(1-4C)alkylamino.

5. A compound of the formula I as claimed in claim 1, 3 or 4 wherein the ring formed
by B|, By, B3 and By is a pyridinediyl, wherein By, or B3 is a nitrogen atom, pyrimidinediyl,
wherein By and B, or B3 and By are nitrogen atoms or pyridazinediyl, wherein B, B3 and Bs

20 or By, B; and Bj are nitrogen atoms.

6. A compound of the formula I as claimed in claim 1, 3, 4 or 5 wherein the ring
containing By, B,, B3 and B, is unsubstituted or the ring containing By, B,, B; and By is
 substituted by one or two substituents selected from hydroxy, carboxy, (1-4C)alkoxycarbonyl

25 or one of the following;

-(CH2)nR, ~(CH2)»NRR,, -CO-R, -CO-NRR;, ~(CH,),-CO-R and ~(CHyp),-CO-NRR;

whereinnis 1 or 2;

30
R and R; are independently selected from hydrogen, (1-4C)alkyl, (2-4C)alkenyl,
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5.
7. A compound of the formula I as claimed in claim 1, 3, 4, 5 or 6 wherein the
heterocylcic fing formed by R and R is preferably selected from pyrrolidin-1-yi,

imidazolin-1-yl, piperidin-1yl, piperazin-1-yl, 4-morpholino and 4-thiomorpholino.

10 8. A compound of the formula I as claimed in claim 1, 3, 4, 5, 6 or 7 wherein the
heterocyclic ring formed by R and R; is unsubstituted or the ring formed by R and R is

substituted by 1 or 2 substituents selected from oxo, hydroxy and carboxy.

9. A compound of the formula Ias claImed n claim 1, 3,4, 5, 6, 7 or8 wherem when

15 T;is CH or N then X is CO, SO,, or CH, or when T, is CH then X, in addltlon isOorS.

10. A compound of the formula I as claimed in claim 1, 3, 4,5,6,7, 8or 9- wherein R,
and R; are joined to form a C, ,alkylene group to form, together with T, Tsand L), a
heterocyclic ring selected from piperazine, piperidine and pyrrolidine.

20

11, A compound of the formula I as claimed in claim 1 or 3 wherein the heterocyclic
ring formed by T,, T), L,, R, and R, is unsubstituted or is substituted by one or two

substituents selected from hydroxy, oxo, carboxy, (1 -4C)alkoxycarbonyl or one of the
following;

25
«(CH2)nR, (CH),-NRR, -CO-R, -CO-NRR;, -(CHy)p-CO-R and (CHy),-CO-NRR ;

wherein nis 1 or 2;
R and R; are independently selected from hydrogen, (1-4C)alkyl, (2-4C)alkenyl,
30 (2-4Calkynyl, hydroxy(1-4C)alkyl, carboxy(1-4C)alky! and (1-4C)alkoxycarbonyl-
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et X i A TR Bidrogen, falo, triflyrometyd, wiflvoromethoxy, cypna. hydiosy,

amino, nitro, carboxy, carbamoyl, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkoxy,
10 (2-4C)alkenyloxy, (2-4C)alkynyloxy, (1-4C)alkylthio, (1-4C)alkylsulphinyl,
(1-4C)alkylsulphonyl, (1-4C)alkylamino, di~(1-4C)alkylamino and (1 -4Cjalkoxycarbony].

14. A compound of the formula I as claimed in any one of claims 1 to 12 for use in

medical therapy.
15
15. A pharmaceutical composition which comprises a compound of the formula I, as

defined in any one of claims 1 to 12 ora pharmaceutically-acceptable salt thereof, in

association with a pharmaceutically-acceptable diluent or carrier.

20 le. Use of a compound of the formula I, or a pharmaceutically-acceptable salt thereof,
as defined in any one of claims 1 t012, in the manufacture of a medicament for use in a

producing a Factor Xa inhibitory effect in a human.



